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European Journal of Endocrinology Prize Lecture

Brian Walker, UK

Brian Walker is Professor of Endocrinology at the University of Edinburgh in Scotland where he is
administrative head of a 60-strong multidisciplinary research group in the Centre for Cardiovascular
Science.

He graduated in medicine in Edinburgh in 1986 and completed his clinical training in Glasgow and
Edinburgh. Since 1996 he has practised as an honorary consultant in Diabetes & Endocrinology at the
Western General Hospital in Edinburgh, recently transferring his activities to the Royal Infirmary
following the opening of the Queen’s Medical Research Institute at the new Little France campus.

Brian’s research interest in cortisol and cardiovascular disease began in 1989 as an MRC Training
Fellow, and developed as a Lecturer and British Heart Foundation Senior Research Fellow. The focus of
his group has been on translating findings in animal models into detailed mechanistic experiments in
humans. He published the original studies elucidating the role of 11B3-HSD type 1 as a therapeutic target
in obesity and diabetes, and was influential in the studies linking activation of the HPA axis with low
birthweight and adult cardiovascular risk factors.

Previous awards include the Dorothy Hodgkin Lecture from Diabetes UK, the ‘Hot Topic’ Plenary
Lecture at the Nutrition Society, and the Society for Endocrinology Medal.

Endocrine Abstracts (2007) Vol 14
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Cortisol and cardiovascular disease

Brian R Walker
Endocrinology Unit, Centre for Cardiovascular Science,
University of Edinburgh, UK

Similarities between the metabolic syndrome and Cushing’s syndrome, and reversibility of the features
of Cushing’s syndrome, suggest that cortisol may contribute to pathophysiology in both conditions and
that reducing cortisol action may provide a novel therapeutic approach in metabolic syndrome.

There is substantial evidence that circulating cortisol concentrations are higher in people with
hypertension and glucose intolerance. The basis for this activation of the hypothalamic-pituitary-adrenal
(HPA) axis remains uncertain, but it may be attributable to ‘programming’ effects of events in early life
since it is associated with low birth weight.

In people who become obese, intracellular cortisol levels within adipose tissue are further amplified
by increased local re-generation of cortisol by the enzyme 113-HSD type 1. Recent evidence highlights
the role of nutrition and inflammation in regulating 11B8-HSDI in rodents and in humans. In mice,
transgenic manipulations of 11B3-HSD1 have potent effects on obesity and associated features of the
metabolic syndrome. Promising pre-clinical data suggest that novel 11B-HSD1 inhibitors will have a
role in lowering intra-cellular cortisol levels as a treatment for metabolic syndrome.

In addition to their metabolic effects, glucocorticoids act in the blood vessel wall.
Pharmacoepidemiological studies suggest that glucocorticoid excess is an independent risk factor for
cardiovascular disease. Recent data in rodents suggest that 11B3-HSD1 within the blood vessel wall
influences vascular remodelling and angiogenesis, for example in the myocardium following coronary
artery occlusion.

Thus, HPA axis hyperactivity may provide a lifelong susceptibility to metabolic syndrome which is
amplified by altered cortisol metabolism in obesity. Glucocorticoid signalling provides a potentially
tractable system to influence both risk factors for, and the outcome of, type 2 diabetes and
cardiovascular disease.

Endocrine Abstracts (2007) Vol 14
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Geoffrey Harris Prize Lecture

Hubert Vaudry, France

Dr Hubert Vaudry is Director of Research at the Institut National de la Santé et de la Recherche
Me¢édicale (INSERM), the French National Institute for Health, and Director of the Laboratory of
Cellular and Molecular Neuroendocrinology at the University of Rouen. He was born in February 1946
in Le Havre, Normandy, and obtained his PhD at the University of Rouen in 1974. He then worked in
Canada for two years as a post-doctoral fellow, at Queen’s University (Kingston, Ontario) and Laval
University (Quebec). He obtained a Doctor of Science degree in 1979 at the University of Rouen and
has developed one of the most productive groups in the field of neuroendocrinology.

Dr Vaudry is involved in a number of International Committees and Advisory Boards. He is the
author of 800 publications in first rank scientific journals and has presented over 1450 communications
or lectures in international congresses. Previous awards include the Descartes-Huygens Prize for
scientific cooperation between France and the Netherlands, and the Prize of the Académie Nationale de
Médecine. He has been appointed as Invited Professor in several Universities including the Catholic
University of Nijmegen, Netherlands (1982-1983), Waseda University in Tokyo, Japan (1986), and the
University of Turin, Italy (1989).

Dr Vaudry is the Chairman of the European Institute for Peptide Research, a major multidisciplinary
institute working in the field of biologically active peptides. He is also the Chairman of the Research
and Education Network for Neuroscience (LARC-Neuroscience network). He is a former President of
the International Federation of Comparative Endocrinology Societies (1997-2001), the European
Society for Comparative Endocrinology (1998-2002) and the Société de Neuroendocrinologie
(2001-2004).
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Neuroendocrine control of steroid biosynthesis within the hypothalamus

Hubert Vaudry', Jean-Luc Do Rego Delphine Beaujean Ludovic Galas', Dan Larhammar?,
Jae Young Seong”, Van Luu The®, Georges Pelletier* & Marie- Chrlstme Tonon "INSERM U413,
Univ. Rouen, France, “Dept Neurosc1ence Univ. Uppsala, Sweden ’Lab. G Proteln Coupled
Receptors, Korea Univ. College of Medicine, Seoul, Korea, “Lab. Molecular Endocrinology and
Oncology, Laval Univ. Medical Center, Quebec, Canada

Neuroactive steroids synthesized in the brain, referred to as neurosteroids, have gained particular
attention as they appear to be involved in the modulation of various neuroendocrine, behavioral and
pathophysiological processes. Thus, the distribution of steroidogenic enzymes and the identification of
the biochemical pathways leading to neurosteroid formation have now been almost completely
elucidated in various groups of vertebrates. In contrast however, the neuronal mechanisms controlling
the activity of neurosteroid-producing cells in the brain have received little attention. Therefore, we
have investigated the effects of neurotransmitters and neuropeptides on the biosynthesis of
neurosteroids, using the frog brain as an experimental model. We have first observed that steroid-
synthesizing neurons express several subunits of the GABA /central-type benzodiazepine receptor
(CBR) complex, and we have found that GABA, acting through GABA 4 receptors, inhibits the
synthesis of neurosteroids. We have shown that glial cells containing the octadecaneuropeptide (ODN;
endogenous ligand of CBR)-like immunoreactivity make contact with neurosteroid-producing neurons,
and that ODN stimulates steroid biosynthesis in hypothalamic neurons in a dose-dependent manner
through activation of CBR. Steroid-producing neurons are also innervated by vasotocin (VT)-containing
fibers, and they are gathered in hypothalamic regions which actively express the V1a receptor subtype
and mesotocin (MT) receptor (MTR). We have found that VT and MT, acting on Vla and MTR
respectively, are potent stimulators of neurosteroidogenesis. Finally, we have shown that steroidogenic
neurons are innervated by NPY and GnRH fibers, and that the nuclei where these neurons are located
are enriched with NPY Y, and Y5 receptors, and GnRHR1/3 receptors. We have observed that NPY,
acting through Y, receptors, inhibits neurosteroid biosynthesis, while GnRH stimulates the production
of neurosteroids probably via GnRHR1/3 receptors. Taken together, these data suggest that some of the
activities exerted by neurotransmitters and neuropeptides in the brain may be mediated via the
regulation of neurosteroid production.

Supported by INSERM (U413), the Regional Platform for Cell Imaging, a France-Québec exchange
program (INSERM-FRSQ), a France-Korean exchange program (STAR) and the Conseil Régional de
Haute-Normandie.
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Hypopituitarism-S1

$1.1

Traumatic brain injury-induced hypopituitarism: whom and when
to test

Chris Thompson
Beaumont Hospital/RCSI Medical School, Dublin, Ireland.

A large body of evidence has accumulated to indicate that between 20-30% of
survivors of acute traumatic brain injury (TBI) develop permanent pituitary
dysfunction. Growth hormone (GH) deficiency is the commonest abnormality
documented in most studies followed by ACTH and gonadotrophin deficiency
and hyperprolactinaemia, with TSH deficiency least common. In contrast to other
forms of pituitary disease, the classical hierarchy of pituitary hormone failure is
not always seen and there is a higher proportion of single hormone defects. Many
of the symptoms of chronic TBI are similar to those of untreated hypopituitarism,
which suggests that identification and appropriate treatment of hypopituitarism
offers a valuable service to survivors of TBI. Who should be tested? Most studies
have been confined to survivors of moderate to severe TBI and the rationale for
investigation is currently confined to this subgroup. There is little relationship
between severity of TBI, neuro-imaging studies or operative intervention and the
likelihood of hypopituitarism so until better guidance is available from
prospective studies, all survivors should be tested. The choice of dynamic stimuli
for ACTH and GH are centre-dependent. The timing of testing is important.

In the acute phase of TBI the key deficiency to identify is ACTH; patients who
develop hypotension, hypoglycaemia or hyponatraemia should be systematically
screened for ACTH deficiency. Studies of the natural history of pituitary
dysfunction after TBI suggest a dynamic process, with many acute abnormalities
recovering within 3—6 months of TBI, while new deficiencies may manifest in this
period. New deficiencies are rare after 6 months. Most authorities therefore
recommend formal dynamic testing at 3—-6 months following TBI. Clinicians
should be aware of occasional late recovery of function. Prospective studies are
needed to better identify those at greatest risk of hypopituitarism, in order to
improve the logistics of post-TBI pituitary hormone assessment.

$1.2

Morbidity and mortality
BA Bengtsson

Sweden.

Abstract unavailable

$1.3

Hypocorticotropism

Stylianos Tsagarakis

Department of Endocrinology, Athens Polyclinic, Athens, Greece.

Hypocorticotropism refers to ACTH insufficiency, which may be partial or
complete, isolated or combined, genetic or acquired, pituitary or hypothalamic in
origin. As a result it leads to secondary adrenal failure. Adrenal secretion of
cortisol and of adrenal androgens is mainly affected; aldosterone secretion is
normal. Symptoms of hypocorticotropism include progressive malaise and weight
loss. Because aldosterone secretion is intact salt wasting, volume contraction and
hypokalemia are not present. Hypoglycemia due to defective neoglucogenesis
may occur and is particularly common in children. Symptoms may be more
dramatic in the case of abrupt onset. Laboratory assessment includes baseline
measurements of ACTH and cortisol and dynamic tests. A low morning value of
cortisol (i.e. <3 pg/dl) associated with a low ACTH is diagnostic of severe
hypococorticotropism. A value of 9am cortisol over 18 pg/dl excludes
hypococorticotropism. For all other values dynamic tests are required. The gold
standard test is the insulin stress test (IST). Alternative tests are the glucagon, the
metyrapone and the standard (SST) and low Synacthen (LST) tests. The
Synacthen tests because of their simplicity and safety have superseded the gold
standard IST. Although the LST was considered as a more sensitive test than the
SST recent data suggest that there is no difference. A cut-off of 18 pg/dl is
considered as a “pass” and is safe assuming that assessment is not close to recent
pituitary failure. Confirmation of hypocorticotropism requires replacement
therapy. Hydrocortisone is the preferred medication. It is better given in 3
divided doses to a total daily dose of 10-20 mg. Co-administration of GH may
increase the dose requirements of hydrocortisone. The dose should also be
increased during stress and surgery. The question of whether adrenal androgen

Endocrine Abstracts (2007) Vol 14

replacement is beneficial is still debated. Some studies showed positive effects on
the quality of life of 50 mg of DHEA but others fail to confirm this. A therapeutic
trial of 3—6 months in patients, particularly women, with relevant symptoms may
be justified.

S1.4

Familial neurogenic diabetes insipidus
Soren Rittig

Skejby University Hospital, Aarhus, Denmark.

Although molecular research has contributed significantly to our knowledge of
familial neurohypophyseal diabetes insipidus (FNDI) for more than a decade, the
genetic background and the pathogenesis still is not understood fully. FNDI is, in
87 of 89 kindreds known, caused by mutations in the arginine vasopressin (AVP)
gene, the pattern of which seems to be largely revealed as only few novel
mutations have been identified in recent years. The mutation pattern, together
with evidence from clinical, cellular, and animal studies, points toward a
pathogenic cascade of events, initiated by protein misfolding, involving
intracellular protein accumulation, and ending with degeneration of the AVP
producing magnocellular neurons. Molecular research has also provided an
important tool in the occasionally difficult differential diagnosis of DI and the
opportunity to perform presymptomatic diagnosis. Although FNDI is treated
readily with exogenous administration of deamino-D-arginine vasopressin
(dDAVP), other treatment options such as gene therapy and enhancement of
the endoplasmic reticulum protein quality control could become future treatment
modalities.

Hormones and the brain — S2
S2.1

Thyroid hormone regulation of neural and oligodendrocyte precursors
in the mature brain: a possibility for remyelination and neuroprotection
Laura Calza

University of Bologna, Ozzano Emilia, Bologna, Italy.

Re-myelination in the adult CNS has been demonstrated in different experimental
models of demyelinating diseases. However, there is no clear evidence that
re-myelination is effective in multiple sclerosis (MS), the most diffuse
demyelinating disease. Moreover, chronic disabilities in MS are believed to be
due to remyelination failure and consequent neuron damage and degeneration.
Due to the presence of numerous oligodendrocyte precursors inside demyelina-
tion plaques, reasons for remyelination failure are unknown. Data from
embryonic development and in vitro studies supports the primary role of thyroid
hormone in oligodendrocyte formation from neural precursors and maturation.
We have obtained positive results in promoting re-myelination and neuroprotec-
tion in chronic experimental allergic encephalomyelitis (EAE), a widely used
experimental model of MS, by recruiting progenitors and channelling them into
oligodendroglial lineage through administration of thyroid hormone. Experiments
performed in rats and confirmed in the primate Callithrix Jacchus have generated
a phase 2 clinical trial that is in progress. We have also explored the role of
thyroid hormone in regulating neural precursors cells in the subventricular zone of
mature brain by in vivo and in vitro experiments (neurosphere assay), with regard
to cell cycle and lineage regulation. Finally, we are exploring the possibility that
prenatal events disturbing thyroid function, like endocrine disruptors exposure
(dioxin family), might affect oligodendrocyte development and susceptibility to
demyelinating agents.

$2.2

Neuroprotective actions of estrogens in the central nervous system
Luis Garcia-Segura & Ifiigo Azcoitia

Instituto Cajal, CSIC, Madrid, Spain.

Sex hormones act both as endocrine signals as well as local paracrine or autocrine
factors in the nervous system. In addition to target to classical endocrine and
reproductive brain areas, sex hormones and its metabolites affect learning and
cognition and regulate the development and plasticity of brain regions that are not
directly related to reproduction. Estrogen and progesterone exert neuroprotective



effects in the central nervous system and may affect the onset and progression of
several neurodegenerative and affective disorders, as well as the recovery from
traumatic neurological injury. Recent studies have shown that the brain
up-regulates both estradiol synthesis and estrogen receptor expression in reactive
astroglia at sites of injury. Genetic or pharmacological inhibition of brain
aromatase, the enzyme involved in estradiol synthesis, results in marked neuronal
death after different forms of mild neurodegenerative stimuli that do not
compromise neuronal survival under control conditions. This finding strongly
suggest that local formation of estradiol in the CNS is neuroprotective and that the
induction of aromatase and the consecutive increase in the local production of
estradiol are part of the program triggered by the neural tissue to cope with
neurodegenerative insults. Proteins involved in the intra-mitochondrial trafficking
of cholesterol, the first step in steroidogenesis, such as the peripheral-type
benzodiazepine receptor (PBR) and the steroidogenic acute regulatory protein
(StAR), are also up-regulated in the brain after injury, together with the first
enzyme in the steroidogenic pathway (P450scc). This suggests that brain
steroidogenesis may be modified in adaptation to neurodegenerative conditions
and to the brain aging process. Recent studies have shown that Ro5-4864, a PBR
ligand that increases brain steroidogenesis is neuroprotective. Therefore, StAR,
PBR and aromatase are attractive pharmacological targets to promote
neuroprotection in the aged brain.

Supported by MEC, Spain (SAF 2005-00272) and the European Union (EWA
project: LSHM-CT-2005-518245).

S2.3

Estrogen receptor signalling and cerebrovascular disease
Tommy Olsson, Magnus Strand & Ingegerd Soderstrom

Department of Medicine, Umea University Hospital, Umea, Sweden.

The transition to the postmenopausal stage is associated with an increased risk for
vascular diseases, including myocardial infarction and stroke. This has been
linked to a decrease in estrogen production. Estrogens mediate their effects on the
brain to a major extent through binding to nuclear receptors, estrogen receptor
alpha and beta. It is possible that positive and adverse effects of estrogens are
related to interactions between receptor genotypes and hormones. Notably, the
estrogen receptor alpha polymorphism ¢ 454-397T/T is associated with increased
risk of hemorrhagic stroke, with a synergistic relationship between this genotype
and hypertension. In experimental stroke settings estrogens influence recovery of
cognitive functions, possibly via induction of neurotrophic factors and specific
transcription factors including NGFI-A. This may be related to increased
neuroplasticity in the hippocampal formation, a key area for memory processing.
Individualized treatment with estrogen receptor medulators may be beneficial for
individuals with an increased risk for stroke. Estrogens may also improve
recovery after stroke.

S2.4

Immunesenescence and steroid hormones

Wiebke Arlt' & Janet M Lord®

"Division of Medical Sciences, University of Birmingham, Birmingham,
United Kingdom; >MRC Centre for Inmune Regulation, University of
Birmingham, Bimringham, United Kingdom.

Ageing is associated with a decline in immunity, also termed immunesenes-
cence. This is paralleled by a decline in the production of several hormones as
typically illustrated by the menopausal loss of ovarian oestrogen production.
This lecture will give a brief overview of the physiology and pathophysiology of
steroid hormones that decline with ageing. Therein a specific focus will be laid
on the ageing-associated decline in adrenal dehydroepiandrosterone (DHEA)
production, an event commonly termed as “adrenopause”. However, this term is
rather imprecise as the other major outputs of adrenal corticosteroid production,
cortisol and aldosterone secretion, do not change with ageing. The regulatory
processes involved in the initiation and progression of “adrenopause” still
remain elusive. Current research efforts importantly aim at clarifying whether
“adrenopause” contributes to immunesenescence, also addressing the issue of an
altered glucocorticoid/DHEA balance that necessarily occurs if cortisol remains
unchanged while DHEA steadily declines. Previous research has shown that an
increased cortisol/DHEA ratio increases the likelihood of early postoperative
infections requiring hospitalisation in elderly patients with hip fracture and that
these changes are associated with an impairment of neutrophil function. The
lecture will summarise most recent results on differential effects of DHEA and
cortisol on components of the immune response, including neutrophil and
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natural killer cell function, including first conclusive data on underlying
mechanisms. Further understanding of immune-endocrine links in the
pathophysiology of immunesenescence will hopefully help to develop clinical
tools for improving health in our rapidly ageing population.

Signaling and regulation of G-protein-coupled hormone
receptors — S3
S3.1

Trafficking and signaling of angiotensin receptors
Lasz16 Hunyady, Eszter Karip, Gabor Turu & Laszl6 Szidonya
Department of Physiology, Semmelweis University, Budapest, Hungary.

The octapeptide hormone angiotensin II (Ang II) exerts its major biological
effects via angiotensin AT receptors (AT;Rs). Signaling of ATRs is regulated
by B-arrestins, which bind to activated ATRs, uncouple them form G proteins,
and initiate their internalization via clathrin-coated pits and cause G protein
independent MAP kinase activation. It has been shown previously that AT;Rs
internalize via B-arrestin-dependent and independent mechanisms, whereas
angiotensin AT, receptors, which are unable to internalize, do not bind
B-arrestins. To study the role of G protein independent MAP kinase activation
in cells, which endogenously express AT;Rs, a mutant receptor (S109Y) was
created, which is unable to bind candesartan. On the other hand, the Ang II
binding and Ang II-induced functional responses of the S109Y mutant receptor
are completely normal. This mutation was combined with a mutation
(DRY/AAY), which can bind to B-arrestin2, but its G protein coupling is
completely impaired. The receptors were expressed in C9 cells, which express
endogenous AT,Rs. In the presence of candesartan the Ca>" signal and MAP
kinase activation of the endogenous AT;R was completely eliminated. However,
the Ca>" signal generation and MAP-kinase activation of the S109Y mutant
receptor was readily detectable. in the presence of candesartan, which inhibits the
endogenous AT;Rs, the combined S109Y and DRY/AAY mutant receptor was
unable to induce Ca®™" signal generation, whereas it mediated Ang Il-induced
MAP kinase activation with a slow kinetics. These data suggest that G protein
independent MAP kinase activation can occur in C9 cells.

This work was supported by OTKA T46445 and ETT 447/2006.

$3.2

Pharmacological chaperones rescue the membrane expression and
function of a mutant of the vasopressin V1b/V3 receptor

Eric Clauser, Jessica Robert, Colette Auzan & Marie Ange Ventura
Institut Cochin, INSERM U567, Paris, France, CNRS UMRS8104, Paris,
France; University Paris V, Paris, France.

The majority of loss-of function mutations of G protein coupled receptors, leading
to diseases, such as diabetes insipidus (V2 vasopressin receptor) or retinitis
pigmentosa (rhodopsin) are consecutive to retention of the receptor in the
endoplasmic reticulum (ER). Cell surface expression and biological function can
be restored by membrane-permeable ligands called pharmacological chaperones.
The VIb/V3R, one of the 3 subtypes of vasopressin receptors, is involved in the
regulation of the corticotroph axis during stress. Using an original assay for cell
surface expression of the receptor, we have demonstrated that a mutation of the
hydropobic 341FNX2LLX3L350 motif in the C-terminus of the human pituitary
V1b/V3R (MUT V3R) leads to its retention in the ER. The precise role of this
motif was further investigated using SSR149415, a nonpeptide V1b/V3R
antagonist.

The absence of the mutated receptor at the plasma membrane is linked to its
prolonged association with the molecular chaperone, calnexine, in the ER and
to its intensive degradation by the ubiquitin-proteasomal machinery. However,
this ER retention is not a consequence of a lack of oligomerization of the
mutant, which can be identified as dimers in the ER with BRET technique.

Treatment with SSR149415 restores expression of the mutated receptor at
the cell surface and its correct maturation, resulting into the functional
recovery of its signaling properties. SSR149415 acts by stabilizing the native-
like conformation of the V1b/V3R, reducing its association with calnexin and
favoring a secretory pathway rather than the proteasomal degradation
pathway.

In conclusion, the 341FNX2LLX3L350 sequence is an important motif for
the V1b/V3R conformation and the misfolfding resulting from its mutation
alters the receptor export but can be reverted by SSR149415, which behaves
as a pharmacological chaperone.
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$3.3

Functional impact of GPCR heterodimerzation

Heike Biebermann

Institute of Experimental Pediatric Endocrinology, Charité Campus
Virchow, Universititsmedizin Berlin, Berlin, Germany.

For over two decades the hypothesis of dimerization of G protein coupled
receptors (GPCR) exist. But only in 1999 it became clear by investigation of
GABA B receptors that dimerization is the prerequisite for function. Since then
our understanding of GPCR function is widened by the fact that nearly all
GPCRs form dimers or higher order oligomers. This formation of GPCR
homodimers or heterodimers influence the functional properties of a GPCR
from that we know of a monomer in its ability to traffic to the cell surface, to
bind one or even a variety of ligands, to initiate one or several signalling
pathways, to be internalized, or not, and at least to be a therapeutical target.
This receptor cross-talk seems to be crucial for fine-tuning of receptor function
in controlling physiological processes of a cell. A very large number of GPCRs
are known that form heterodimers/oligomers but the functional impact for a lot
of these dimers still remains unclear and functional consequences of GPCR
heterodimerization are nor predictable. For some GPCR dimers the functional
impact is solved, e.g. for GABA B1 and GABA B2 receptors it is known that
dimerization is necessary for cell surface expression and function; the taste
sensation of sweet or umami is dependent on the formation of taste receptor
TIR1, TIR2 and TIR3 complexes and the formation of dopamine 2
receptor/cannabinoid 1 receptor heterodimers result in activation of the Gs
instead of Gi when expressed alone.

What do these data contribute to our overall understanding of physiological
processes? As long as we have no other hints we have to accept that all possible
interactions of GPCRs that are expressed on a given cell type are possible and
therefore have to be investigated. to clarify their physiological significance.
Especially this counts for the estimation of drug pharmacology targeting a
GPCR.

Our group is interested in understanding the physiological processes of
hypothalamic weight regulation. Therefore we set out to investigate the
interaction of GPCR that are expressed on neurons of the nucleus arcuatus and
nucleus paraventricularis. For example we are able to show that the MC3R
forms dimers with the ghrelin receptor both are expressed on NPY/AGRP
neuron of the nucleus arcuatus. The functional consequences of these dimers
have to be investigated.

The determination of GPCR heterodimer function is a great challenge and
will provide explanation for so far not understood cellular processes.

S3.4

Ago-allosteric effects of agonist drugs on 7TM receptors and their
endogenous hormones — example from the ghrelin receptor

Thue W. Schwartz

University of Copenhagen, Copenhagen, Denmark.

Conventionally, an allosteric modulator is neutral in respect of efficacy and binds
to a receptor site distant from the orthosteric site of the endogenous agonist.
However, recently compounds being ago-allosteric modulators have been
described i.e. compounds acting both as agonists on their own and as enhancers
for the endogenous agonists in both increasing agonist potency and often
providing additive efficacy - superagonism. The additive efficacy can also be
observed with agonists, which are neutral or even negative modulators of the
potency of the endogenous ligand. Based on the prevailing dimeric dogma for
7TM receptors, it is proposed that the ago-allosteric modulators often bind in the
orthosteric binding site, but — importantly — in the “other” or allosteric protomer
of the dimer. Hereby, they can act both as additive co-agonists, and through inter-
molecular cooperative effects between the protomers, they may influence the
potency of the endogenous agonist. It is of interest that at least some endogenous
agonists can only occupy one protomer of a dimeric 7TM receptor complex at a
time and thereby they leave the orthosteric binding site in the allosteric protomer
free, potentially for binding of exogenous, allosteric modulators. If the allosteric
modulator is an agonist, it is an ago-allosteric modulator; if it is neutral, it is a
classical enhancer. Molecular mapping in hetero-dimeric class-C receptors,
where the endogenous agonist clearly binds only in one protomer, supports the
notion that allosteric modulators can act through binding in the “other” protomer.
It is suggested that for the in vivo, clinical setting a positive ago-allosteric
modulator should be the preferred agonist drug.

T.W. Schwartz & B. Holst: Ago-allosteric modulation and other types of
allostery in 7TM dimeric receptors. J. Recept. Signal. Transduct. Res. (2006)
26: 107-128.

Gastroenteropancreatic endocrine tumors (GEP ET) — S4
S4.1

Pathological classification of GEP neuroendocrine tumors
Mauro Papotti, Luisella Righi & Marco Volante
University of Turin, Torino, Italy.

In the gastroentero-pancreatic tract, a spectrum of neuroendocrine tumors (NET)
exists, including low grade tumors (carcinoid), intermediate grade malignant
carcinoid, and high grade poorly differentiated carcinomas of the small and large
cell types. In year 2000, the WHO presented a classification scheme for all NETs,
but mostly applied to gastroentero-pancreatic tumors. This term carcinoid was
replaced by (neuro)endocrine tumor, malignant carcinoid by well differentiated
(neuro)endocrine carcinoma, and the term “small cell carcinoma” was confirmed
for poorly differentiated NE neoplasms. The new terminology induced some
confusion in the routine application and interpretation of some NETs, especially
those of intermediate grade (which underwent major changes in the new
classification). New diagnostic criteria pose problems to the pathologist (e.g.
correct diagnosis on scarce biopsy or cytological material) and to the clinician
(choice of the appropriate therapy for single histological types). The
characterization of NETs includes the immunoprofiling of NE differentiation
markers and hormonal products, but also the analysis of prognostic (i.e. Ki67) and
therapeutic factors. The latter include somatostatin receptor expression profile
(possible in surgical, biopsy or cytology specimens by immunohistochemistry), to
identify possible targets of somatostatin analogs. Finally, apart from pure
endocrine tumors, NE differentiation occurs also in non-endocrine tumors (see
review in Volante M, Virchows Arch 449:499, 2006). “Mixed endocrine-exocrine
carcinomas”, as well as gastric, colorectal and pancreatic adenocarcinomas with
foci of NE differentiation have been described. These latter tumors can account for
up to 20% of cases, depending on the method used to assess the NE phenotype (eg
chromogranin A immunostaining), but to date they were not found to bear any
prognostic significance (as opposed to the well established prognostic role of NE
differentiated prostate cancer), with the possible exception of gastric cancer,
according to a recent study by Japanese authors (Jiang SX, Am J Surg Pathol
30:945, 2006).

$4.2

Biological, morphological work-up and screening for inherited disease
Britt Skogseid

Uppsala University, Uppsala, Sweden.

Pancreatic endocrine tumors (EPT) may occur sporadically or in association with the
rare autosomal dominantly inherited tumor syndromes; multiple endocrine neoplasia
type 1 (MEN1) and von Hipple Lindau (VHL). The genes causing these syndromes
have been identified, and genotyping is possible which enables the laborious clinical
investigations for diagnosis of lesions to be restricted to 50% of family members. For
MENI, no clinically useful genotype-phenotype correlation as been discovered and
in a majority of patients the EPT will undergo malignant transformation. Timely
identification and intervention by surgery before development of metastases
currently represents the only cure of the disease. Thus, repeated extensive
biochemical and radiological investigations for early recognition of small EPT
in situ should be considered in asymptomatic gene carriers. Efficacies of genetic and
hormonal screening programs as well as imaging will be discussed.

$4.3

Prognosis of GEP ET
E. Baudin
France.

Abstract unavailable

S4.4

Therapeutic management of GEP ET
P. Ruszniewski

France.

Abstract unavailable
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Novel bioactive peptides — lessons from animals — S5
$5.1

Discovery of novel bioactive peptides: the uniquely important
contribution of amphibians to mammalian neuropeptidology

Hubert Vaudry', Hervé Tostivint', Isabelle Lihrmann', Nicolas Chartrel’,
Alain Fournier?, Jérdme Leprince ', Marie-Christine Tonon™ &

J. Michael Conlon®

'INSERM U413, Laboratory of Cellular and Molecular Neuroendo-
crinology, IFRMP23, University of Rouen, Mont-Saint-Aignan, France;
2INRS - Institut Armand-Frappier, Univeristy of Québec, Montreal,
Canada; 3Departmem Biochemistry, Faculty Medicine and Health Sciences,
UAE University, Al Ain, United Arab Emirates.

The concentration of many neuropeptides in the brains of ectothermic
vertebrates is several orders of magnitude higher than in the brains of
mammals. We have taken advantage of this singular situation to isolate from
the brain of the European green frog, Rana esculenta, a number of regulatory
peptides that are orthologous to mammalian neuroendocrine peptides. These
include o-MSH, vy-MSH, two tachykinins, two GnRH variants, CRH,
PACAP, NPY, CGRP, CNP, GRP, and ODN. This peptidomics project has
also led to the discovery of several novel neuroendocrine peptides that were
first isolated from frog brain tissue but have subsequently been identified in
mammals. In particular, we have characterized (1) the somatostatin-14 (S-14)
isoform [Pro®, Met'*]S-14 as well as authentic S-14, thereby providing the
first evidence for the occurrence of two somatostatin variants in the brain of
a single species, (2) the first tetrapod urotensin II, a peptide that had long
been thought to be produced only in the caudal neurosecretory system of
fish, (3) secretoneurin, a peptide derived from the post-translational
processing of secretogranin II, and (4) 26RFa, a novel member of the
Arg-Phe-NH, family of biologically active peptides. Orthologs of all these
frog neuropeptides have now been identified in man and have been shown to
exert important regulatory effects in mammals.

Supported by grants from INSERM (U413), the European Institute for
Peptide Research (IFRMP23), the Platform for Cell Imaging of Haute-
Normandie (PFRRICHN), the Conseil Régional de Haute-Normandie and the
Laboratoire International Associé Samuel de Champlain.

§5.2

Comparative approaches to resolve the complexities of human appetite
regulation

Dan Larhammar

Uppsala University, Uppsala, Sweden.

The regulatory processes of appetite and metabolism have turned out to be
exceedingly complex and involve numerous hormones and neurotransmitters,
particularly peptides. Evolutionary studies in our laboratory have shown that
many genes encoding peptides and receptors were duplicated in the early stages of
vertebrate evolution through chromosome duplications. Thus, many of the
components have existed for 400-500 million years, for instance the various
members of the families of NPY-like peptides, opioid peptides, tachykinins,
glycoprotein hormone beta subunits (FSH, LH and TSH) and others. The
chromosome duplications also explain the origin of many peptide receptors, for
instance the NPY-family receptors, opioid receptors, oxytocin-vasopressin
receptors, tachykinin receptors and CRF receptors. Also the glucocorticoid-
mineralcorticoid receptors arose through a chromosome duplication. These
observations of ancient chromosome duplications explain a great deal of the
complexity of the vertebrate endocrine and neuronal networks. Duplication of
complete genes in this manner means that the duplicates initially had identical
gene regulation. This makes it particularly intriguing that some duplicates now
have opposing functional roles. One striking example is the peptide hormone
PYY, released from gut endocrine cells after meals, which acts as an appetite
inhibitor on the Y2 receptor in the hypothalamus. In contrast, the related peptide
NPY is the body’s most potent stimulator of appetite, acting on receptor subtypes
Y1 and YS5. Probably the switch in function occurred when the duplicated genes
became expressed in different cell types. We have functionally studied the roles of
the NPY-family peptides in a herbivorous species with frequent meals, the
guinea-pig, and a carnivore with rare meals, the dog. The role of NPY appears to
be the same in the guinea pig as in intermittent feeders like rats. We are presently
evaluating the role of PYY as an appetite inhibitor in dogs. Functional studies in
different species will provide a firmer basis for predicting and testing the
functions of these peptides in humans as well as their possible roles in states of
obesity and anorexia.
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$5.3

Bioactive peptides in invertebrate model organisms

Liliane Schoofs, Inge Mertens, Geert Baggerman, Peter Verleyen &
Elke Clynen

K.U.Leuven, Leuven, Belgium.

Genome sequence projects in combination with advances in mass
spectrometry and bioinformatics have created several new possibilities for
comparative endocrinology. In 2001 we introduced the peptidomics
technology that allows the identification of the complement of native
(neuro)peptides in cells, tissues, organs and organisms. Especially when
genome sequence information is available (D. melanogaster, A. mellifera, C.
elegans...), neuropeptidomes were successfully identified and compared in
different physiological conditions.

Synthetic libraries of newly sequenced peptides can be used to screen
orphan neuropeptide G-protein coupled receptors in cell-based assays that
express the receptor. This has boosted receptor identification in insects and
other invertebrates. One of the advantages of model organisms, such as C.
elegans and Drosophila is their amenability for genetic manipulations and
the availability of knockouts as a result of (ongoing) gene disruption
programs.

In this presentation, we show how all these technological developments
contributed to the discovery of novel neuropeptide signalling systems in
Drosophila and in C. elegans. In the nematode worm, we will focus on the
functional characterisation of neuropeptide processing enzymes and two
neuropeptide GPCR signalling systems, respectively related to the mamma-
lian GnRH receptor and the VPAC receptor in vertebrates. We will discus
the implications of these findings with respect to the evolutionary
conservation of these signalling systems.

S5.4

Somatostatin, cortistatin and their new and old receptors: from
comparative to translational endocrinology

Justo P. Castafio, Mario Duran-Prado, Rafael Vazquez-Martinez, Antonio
J. Martinez-Fuentes, Manuel D. Gahete, Raul M. Luque & Maria

M. Malagén

Department Cell Biology, Physiology and Immunology. Univ. Cérdoba,
Cordoba, Spain.

omatostatin, originally isolated from ovine hypothalami in 1973, and
cortistatin, identified a decade ago in amphibians and then in human and
rodents, are two highly related peptides thought to derive from a common
ancestor gene. Owing to their high structural homology, both peptides bind
with similar affinity to the five so-called somatostatin receptors (sstl-sst5),
and exert virtually undistinguishable effects on several physiological targets,
including inhibition of endocrine secretions. Yet, each peptide also shows
distinctive, specific functions, which should involve different receptors and/or
signalling mechanisms still to be defined, and also display divergent patterns
of expression in normal and tumoral tissues. In particular, cortistatin
selectively regulates locomotion- and sleep-related processes and exerts
potent antiinflammatory effects with a promising therapeutic potential. In this
context, recent work from our group has aimed at characterizing the response
of pituitary somatotrope cells to cortistatin and somatostatin, and to isolate
sst receptors in a domestic species, the pig. This led to us to demonstrate
that both peptides similarly exert a dual, inhibitory and stimulatory effect on
GH release in vitro, which likely involve sstl/sst2 and sst5, respectively.
Furthermore, while cloning porcine sst5, we discovered two new truncated
isoforms of this receptor, termed psst5B and psst5C, which display distinct
tissue distribution and, when expressed in clonal cell lines, show selective
functional responses to somatostatin (psst5B) and cortistatin (psst5C).
Interestingly, FRET studies revealed that these novel receptors functionally
interact with their full-length counterpart psstSA, as well as with the rest of
pig sst. Moreover, we recently cloned two similar human sst5 truncated
isoforms (hsst5B and hsst5C) that also show selective functional response to
somatostatin and cortistatin, functionally interact with and modulate hsstSA
and hsst2, and are differentially distributed in normal and tumoral human
tissues, suggesting a possible pathophysiological role for these novel
receptors.
Support:
MEC/FEDER

CVI-139&P06-CTS-01705-J.Andalucia, ~ BFU2004-03883-
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Diabetes and insulin — S6
S6.1

Perspectives of islet cell transplantations
B Keymeulen
Belgium.

Abstract unavailable

$6.2

Cytokines as pathogenetic effectors in type 1 and type 2 diabetes
Thomas Mandrup-Poulsen

Steno Diabetes Center, Gentofte, Denmark; Karolinska Institute, Stock-
holm, Sweden.

The pro-inflammatory cytokine interleukin-1 is selectively cytotoxic to rodent
and human beta-cells in vitro, and anti-IL-1 therapies reduce diabetes incidence in
animal prevention models: (1) IL-1 alone or in combination with other
inflammatory cytokines causes beta-cell destruction in rodent and human islets
and in perfused pancreas via MAPK and NFkB signaling, (2) IL-1 given i.p. to
non-diabetes prone animals causes transient insulinopenic diabetes (3) IL-1 is
expressed early in islets of the non-obese diabetic (NOD) mouse, a model of
spontaneous autoimmune diabetes (4) anti-IL-1 intervention prevents diabetes
development in animal models of Type 1 diabetes and islet graft destruction and
(5) transgenic mice with knock-out of the IL-1 receptor reduces diabetes
incidence.

We recently completed a 13-week clinical study of IL-1 Receptor Antagonist
(IL-1Ra, anakinra, Kineret®, Amgen) therapy in Type 2 diabetics based on the
rationale that in vitro glucotoxicity to human beta-cells can be prevented with IL-
IRa, and that glucose induces islet IL-1 production, which causes beta-cell
apoptosis by pathways similar to those believed to operate in Type 1 diabetes.
This study provided proof-of-principle that inhibition of IL-1 signalling can
improve glycemia and beta-cell function in humans. Interestingly, maximal effect
on glycosylated hemoglobin with anakinra was seen after 4 weeks, and fasting
blood glucose was significantly reduced already after 1 week, suggesting rapid
effects on beta-cell secretory capacity. These preclinical and clinical studies
warrant studies to investigate the effect of IL-1 blockade in patients with recent-
onset Type 1 diabetes mellitus.

$6.3

GLP-1 as a drug target
JJ Holst
Denmark.

Abstract unavailable

$6.4

Engineering beta cells to recover insulin function

Bernat Soria, A Hmadcha, JR Tejedo, FJ Bedoya & F Martin
Andalusian Center for Molecular Biology and Regenerative Medicine,
Seville, Spain.

Stem cells are clonogenic cells capable of both self-renewal and multilineage
differentiation. Therefore, these cells have the potential to proliferate and
differentiate into any type of cell and to be genetically modified ‘in vitro’, thus
providing cells which can be isolated and used for transplantation. Moreover,
these derived cells have proven to be useful in different animal models. Using a
combination of several directed differentiation methods (nicotinamide, sonic
hedgehog signalling inhibition, soluble factors from pancreatic buds] and a ‘cell
trapping’ system, we have obtained insulin-secreting cells from undifferentiated
embryonic stem cells. Lineage-trapping constructs used allows the expression of a
neomycin selection system under the control of the regulatory regions of insulin
gene and other B-cell genes, such as Nkx6.1. Selection of differentiated cells
exclude non-differentiated cells which use to be present and are teratogenic.

Endocrine Abstracts (2007) Vol 14

Transplanted animals correct hyperglycaemia within 1 week and restore body
weight in four weeks. Graft removal rescued the diabetic condition. Glucose
tolerance test (IPGTT) and blood glucose normalization after a challenge meal
was similar in control and in transplanted mice. More recently, progenitors from
peripheral human blood cells (PCMO) have been convinced to acquire an insulin-
producing phenotype which normalize blood glucose of immunocompromised
(SCID) diabetic mice, an option with tentative applications in regenerative
medicine. This approach opens new possibilities for tissue transplantation in the
treatment diabetes mellitus.
References:

1. Soria B et al. (2000) Diabetes 49: 157-162.

2. Soria B et al. (2001) Diabetologia 44: 407-415.

3. Leon-Quinto T er al. (2004) Diabetologia 47(8): 1442-1451.

4. Runhke M et al. (2005) Gastroenterology 128(7): 1774-1786.

5. Vaca P et al. (2006) Stem Cells 24(2): 258-265.

Thyroid cell biology — S7
$741

New insights from zebrafish: the molecular and cellular base of thyroid
development

Burkhard Alt, Dejan Adzic, Osama Elsalini & Klaus Rohr

University of Koln, Institute for Developmental Biology, Koln, Germany.

Due to experimental advantages such as its rapid development, transparent
embryos, and accessibility for genetic analysis as well as embryonic
manipulation, the zebrafish is a useful model organism for research on
organogenesis. My lab has established that the basic mechanisms of thyroid
development are essentially conserved on the morphological as well as on the
molecular level between fish and mammals. We use zebrafish to identify as yet
unknown factors involved in thyroid development. In this talk, I will give an
overview about new, unique approaches to understand thyroid development in
zebrafish. I will touch different aspects such as genetics of early induction, the
molecular base of cellular behaviour in primordial relocalisation, and
morphogenesis of the gland. Concentrating on selected molecules, 1 will
exemplify how research on zebrafish contributes to a general understanding of
thyroid development that sheds new light on the causes of congenital
hypothyroidism.

S7.2

Involvement of cardiovascular development and non-cell autonomous
signaling in mouse thyroid organogenesis

Henrik Fagman

Institute of Biomedicine, The Sahlgrenska Academy at Goteborg
University, Goteborg, Sweden.

Thyroid dysgenesis (comprising agenesis, hemiagenesis or ectopic localization)
is the major cause of congenital hypothyroidism in humans. Recent
experimental observations indicate that thyroid dysgenesis may be a polygenic
disease with variable penetrance depending on genetic background. Also,
thyroid dysgenesis might be one manifestation of syndromic malformations.
The molecular mechanisms of thyroid dysgenesis in humans are largely
unknown; so far genes encoding thyroid transcription factors that are required
for normal thyroid development in mouse, i.e. Titf1/Nkx2.1 (also known as
TTE-1), Foxel (also known as TTF-2) and Pax8, have been found to be
mutated only in a minority of patients. The underlying molecular mechanism is
in most cases unknown, but the frequent co-incidence of cardiac anomalies
(3-12%) suggests that the thyroid morphogenetic process may be linked to
cardiovascular development.

I will give an overview about critical steps in murine thyroid
morphogenesis. Emphasis will be put on proliferative patterns and the
possible relationship between shaping of the thyroid and development of the
of pharyngeal arch artery system. In this context, recent results from our
laboratory providing a mechanistic explanation to thyroid dysgenesis
incidentally reported to occur in children with the DiGeorge syndrome will
be discussed. The role of non-cell-autonomous factors (Shh, Tbx1) in thyroid
development will be put in relation to other transgenic models where thyroid
dysgenesis has been described. Finally, possible clinical implications of the
findings will be discussed.




S7.3

Thyroglobulin deposition and cathepsin-dependent Tg mobilization
Klaudia Brix', Sasa Jenko-Kokaljz, Dusan Turk?, Dieter Bromme?,
Nicole Kiihl' & Silvia Jordans'

!Jacobs University Bremen, School of Engineering and Science, Bremen,
Germany; “Jozef-Stefan Institute, Ljubljana, Slovenia; “University of
British Columbia, Vancouver, BC, Canada.

Thyroid hormones thyroxine and triiodothyronine are essential for development,
growth and metabolism. The prohormone thyroglobulin (Tg) is stored in high
concentrations and in covalently cross-linked form within the lumen of thyroid
follicles. Thyroid hormones are liberated from Tg in a regulated manner in that
TSH triggers the secretion of lysosomal enzymes into the extracellular follicle
lumen where they solubilize covalently cross-linked Tg and liberate thyroxine
by partial Tg degradation. Using mice deficient in cysteine cathepsins B, K,
and/or L, we showed that liberation of thyroid hormones from within Tg is based
on the concerted action of a protease network. Cathepsins B and L are key
players in conversion of cross-linked Tg-globules to soluble Tg. Moreover,
assessment of thyroid morphology and serum thyroxine levels of cathepsin K-
and L-deficient mice revealed impaired mobilization of Tg. The respective mice
exhibited a phenotype reminiscent of hypothyroidism, proving the importance of
cathepsins K and L for the liberation of thyroid hormones. Tg storage and Tg
mobilization both occur extracellularly. Hence, the conditions for Tg processing
are non-favorable for the proteolytic activity of lysosomal cysteine cathepsins.
Therefore, we set-up an in vitro degradation assay that simulates the in vivo
situation. Indeed, in such assays the cysteine cathepsins B, K, L and S were able
to partially degrade their natural substrate Tg even at neutral pH and oxidizing
conditions. Analysis of the cleavage sites of cysteine cathepsins under
extracellular conditions revealed that sub-cellular and sub-follicular localization
of the proteases as well as the timing of proteolysis are crucial steps in the
regulation of thyroid hormone liberation from Tg. Any interference with the
delicate protease network in the thyroid may result in impaired function.

S7.4

Role of the complex Megalin-RAP in thyroglobulin trafficking
M Marino
Italy.

Abstract unavailable

Advances in adrenal hypersecretory disorders — S8
$8.1

Autocrine-paracrine pathways in primary adrenal disorders

Hervé Lefebvre', Vincent Contesse’, Dorthe Cartier,

Véronique Perraudin', Catherine Delarue', Hubert Vaudry',

Jérome Bertherat?, Pierre-Frangois Plouin®, Jean-Marc Kuhn* &

Estelle Louiset'

'INSERM U413, IFRMP23, Laboratory of Cellular and Molecular
Neuroendocrinology, University of Rouen, Mont Saint Aignan, France;
Department of Endocrinology, CHU Cochin & Institut Cochin, INSERM
U567, CNRS UMRS8104, IFR 116, University of Paris V-René Descartes,
Paris, France; *Hypertension Unit, European Hospital Georges Pompidou,
University of Paris V-René Descartes, Paris, France; 4Department of
Endocrinology, University Hospital of Rouen, Rouen, France.

It is now well demonstrated that, in the human adrenal gland, aldosterone and
cortisol productions are stimulated by autocrine/paracrine factors, like serotonin
(5-HT) and arginine vasopressin (AVP). Several data indicate that these signals
may also be involved in the regulation of corticosteroidogenesis in adrenocortical
hyperplasias and tumors. 5-HT is detected in clusters of steroidogenic cells in
aldosterone-producing adrenocortical adenomas (APAs), and in both ACTH-
independent macronodular adrenal hyperplasias (AIMAHs) and adenomas
responsible for Cushing’s syndrome. In these lesions, 5-HT stimulates
steroidogenesis through activation of overexpressed eutopic 5-HT, and/or ectopic
5-HT; receptors. Immunohistochemical studies have shown the occurrence of
AVP in a subpopulation of steroidogenic cells in APAs and AIMAHs. In APAs,
AVP activates aldosterone production through the eutopic V, receptor whereas
its stimulatory effect on cortisol secretion from AIMAH tissues is mediated by
both overexpressed Vi, and/or ectopic Vy, and V, receptors. Interestingly,

9th European Congress of Endocrinology, Budapest, Hungary, 2007

administration of V;, antagonists to patients with APA induces an aldosterone
response to the upright stimulation test, indicating that, in these tumors, inhibition
of the vasopressinergic tone sensitizes the tissues to the action of posture-
responsive hormones. Finally, the presence of ACTH has been observed in
AIMAH tissues and the ACTH receptor antagonist corticostatin inhibits basal
cortisol secretion from AIMAH explants, demonstrating that glucocorticoid
production is dependent on the paracrine action of intraadrenal ACTH in some
primary adrenal disorders causing Cushing’s syndrome. In conclusion,
autocrine/paracrine regulatory factors are produced within adrenocortical
hyperplasias and tumors in which they play an important role in the control of
steroidogenesis. These local factors may therefore represent promising targets
for the treatment of primary adrenal disorders. This work was supported
by INSERM, the University Hospital of Rouen, the Conseil Régional de
Haute-Normandie and the COMETE network (PHRC AOM 02068).

$8.2

Carney complex and primary pigmented nodular adrenocortical
diasease

Jérome Bertherat

Institut Cochin, INSERM U567, Paris, France.

The Carney complex (CNC) is a dominantly inherited syndrome characterized by
spotty skin pigmentation, endocrine overactivity and myxomas. The most
common endocrine gland manifestations are acromegaly, thyroid tumors,
testicular tumors, and ACTH-independent Cushing’s syndrome due to primary
pigmented nodular adrenocortical disease (PPNAD). PPNAD, a rare cause of
Cushing’s syndrome, is due to primary bilateral adrenal defect that can be also
observed in some patients without other CNC manifestations nor familial history
of the disease. Myxomas can be observed in the heart, skin and breast. Cardiac
myxomas can develop in any cardiac chamber and may be multiple. One of the
putative CNC genes located on 17q22-24, (PRKARIA), has been identified to
encode the regulatory subunit (R1A) of protein kinase A. Heterozygous
inactivating mutations of PRKARIA were reported initially in 45 to 65% of
CNC index cases, and may be present in about 80% of the CNC families
presenting mainly with Cushing’s syndrome. PRKARIA is a key component of
the cAMP signaling pathway that has been implicated in endocrine tumorigenesis
and could, at least partly, function as a tumor suppressor gene. More recently,
germline inactivating mutations of PDE11A4 have been identified in patients with
isolated primary nodular adrenocortrical disease. This underlines the importance
of the cAMP signalling pathway in the pathophysiology of secreting endocrine
tumors. Somatic PRKARIA mutations have been observed in adrenal adenomas
responsible for Cushing syndrome. In vitro and transgenic models have been
developped to study the consequences of PRKAR1A inactivation. In these models
dysregulation of the cAMP pathway, but also others signalling pathways, have
been observed. The new insights coming from the genetics of CNC and these
experimental models in the pathophysiology of endocrine tumorigenesis will be
discussed.

$8.3

Diagnosis of primary aldosteronism
GP Rossi

Ttaly.

Abstract unavailable

S8.4

Adrenocortical carcinoma: current and future therapeutic options
Martin Fassnacht', Stefanie Hahner', Sarah Johanssen',

Ann-Cathrin Koschker', Marcus Quinkler2 & Bruno Allolio’

'"Dept. of Medicine, University Hospital Wuerzburg, Wuerzburg, Germany;
2Df:pt. of Medicine, Charite University, Berlin, Germany.

Adrenocortical carcinoma (ACC) is a rare and heterogeneous malignancy with
incompletely understood pathogenesis and poor prognosis. Recent data from
the German ACC Registry (n=377) demonstrate an overall 5-year survival of
46%. Survival is clearly stage-dependent (P<0.01) with a 5-year survival of
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85% in stage 1, 56% in stage 2, 42% in stage 3, and 16% in stage 4,
respectively.

In stages I —III open surgery by an expert surgeon aiming at a RO resection
is the treatment of choice. However even after RO resection, only 37% of the
patients are disease-free after 5 years. Therefore, adjuvant treatment options are
urgently needed. In a recent series including 177 patients from Italy and
Germany, adjuvant mitotane prolonged significantly disease-free survival
compared to observational follow-up. In addition, adjuvant radiotherapy of
the tumor bed is a promising option to prevent local recurrence.

In tumor recurrence and metastatic disease, surgery should be considered if
complete resection is feasible. In patients not amenable to surgery, mitotane
(alone or in combination with cytotoxic drugs) remains the treatment of choice.
Monitoring of drug levels (therapeutic range 14-20 mg/l) is mandatory for
optimum results. In advanced disease, the most promising therapeutic options
(etoposide, doxorubicin, cisplatin plus mitotane and streptozotocin plus
mitotane) are currently compared in an international phase III trial (www.
firm-act.org). In 2006, we have administered EGFR inhibitors and VEGF
antibody as salvage therapy in a small series of patients — so far without
significant success. However, in 2007 the Collaborative group for Adrenocor-
tical Carcinoma Therapy (CO-ACT) will initiate three new trials for salvage
therapies investigating two multi-targeted tyrosine kinase inhibitors and an
IGF-1 receptor antibody, respectively, leading hopefully to improved clinical
outcome. Future advances in the management of ACC will depend on a better
understanding of the molecular pathogenesis of ACC facilitating the use of
new targeted therapies.

Imaging in endocrinology — S9
$9.1

PET in diagnostics of metabolic alterations and endocrinological
tumours

Pirjo Nuutila

University of Turku, Turku, Finland.

Positron emission tomography (PET) is an imaging technique that enables direct
observation of tissue radioactivity concentration over time in vivo. Unlimited
number of natural substrates (e.g. glucose, fatty acid), substrate analogs can be
labelled for use with PET. PET combined with tracer kinetic models measures
blood flow, membrane transport, metabolism, ligand receptor interactions and
recently also gene expression noninvasively and quantitatively.

An abnormal action of insulin and handling glucose and fatty acids in
muscle, heart, liver, brain and visceral and subcutaneous adipose tissue have
been studied in vivo in humans. This tissue specific assessment has increased
the understanding of the pathophysiology of metabolic syndrome, obesity and
diabetes and the differences in tissue specific action in vivo. The effects of
insulin, free fatty acids, exercise and diet have been evaluated. PET is powerful
tool for the assessment of tissue specific action of drugs targeted to metabolic
disorders. The hybrid PET/CT scanners enable correlation of anatomic and
functional information.

The clinical use of PET is rapidly expanding. In addition to (18)F-labelled
deoxyglucose (FDG) which is routine used in oncology for diagnosis of
cancer, many more specific tracers have been shown to improve diagnostics
of neuroendocrinological tumours (NETs). The most promising of those is
(18)F-fluorodihydroxyphenylalanine (FDOPA). It appears to be more useful
in carcinoid tumours than scintigraphic imaging and might replace it. It is
more sensitive than CT or MRI in detection of insulinomas and has quickly
replaced other methods in the assessment of focal form of congenital
hyperinsulinism of infancy (CHI). FDOPA-PET improves diagnostics and
prediction of prognosis, and be used to assess patients’ response to treatment
for NETs.

$9.2

Macro-, micro-, and molecular imaging of bone

Claus-C. Glier

Medizinische Physik, Klinik f. Diagnostische Radiologie, Universititskli-
nikum Schleswig-Holstein, Campus Kiel, Germany.

The clinical diagnostic examination of patients and the research-oriented
investigation of the pathophysiology of skeletal disorders require imaging
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techniques that allow to visualize the skeleton at different scales: from the
organ level to tissue, cellular, and subcellular levels, depicting morphology and
function. Progress in the field of imaging technologies resulted in methods
suited for clinical investigation of patients in vivo, non-invasive methods for
preclinical animal studies and sophisticated functional and molecular imaging
methods for both in vivo and ex vivo characterization of bone status have been
introduced.

At the macroscopic scale the mechanical function of individual bones can
now be assessed by 3-D volumetric spiral CT approaches. The image-data
collected can be analyzed using Finite Element Models to calculate breaking
strength under simulated impacting forces. This allows more accurate
identification of subjects at risk for fracture and the monitoring of progress
in fracture healing.

At the microscopic scale micro-CT has seen impressive advances with ever
increasing image resolution — some devices are now suited for nano-CT
imaging. This technology allows studies on the effects of bone turnover in
normal and diseased tissue, including metabolic bone disorders such as
osteoporosis but also of arthritis and skeletal tumours and metastases.
Examinations of living animals enable the non-invasive longitudinal monitoring
of skeletal effects of therapeutic interventions.

Finally, molecular imaging, i.e. the visualization of molecular, biochemical
or cellular processes with radiological methods: to date this method is mostly
restricted to animal studies. However, the achievements seen here are
impressive: localized visualization of molecular and physiological information,
e.g. imaging of labelled osteoblasts and their precursors, monitoring of the
effects of hormones or gene therapy, or an earlier identification of skeletal
metastases. Substantial research is still required to bring these advances to the
clinic but the prospects for better individualized patient care based on combined
molecular imaging and therapy are most exciting.

$9.3

New tracers for neuroendocrine tumors
Marcel Stokkel

LUMC, Leiden, Netherlands.

Neuroendocrine tumors (NET) comprise a wide variety of neoplasms that have
certain characteristics in common. However, they are defined not by site but
by molecular characteristics. The most common forms arise in the
gastrointestinal tract, but there are NET which are not directly related to
this site, such as medullary cell carcinoma or small-cell lung cancer. Different
secretory syndromes have also resulted in certain subtypes receiving names as
carcinoid if they produce serotonin or insulinoma if they produce insulin, etc.
It has to be realized however, that 50% are described as non-secretors. With
respect to nuclear medicine techniques available, many reports have focussed
on the use of meta-lodobenzylguanidine (MIBG) and radiolabelled somato-
statin analogs, such as Indium-111-octreotide. Especially In-111-octreotide has
a reported sensitivity ranging from 65% for medullary thyroid cancer to
almost 100% in small-cell lung cancers and pancreatic neuroendocriene
tumors. Many other potential receptors other than the somatostatin receptors,
such as GRP-R, CCK2, GLP-1-R, NK1 and VPACI, have been developed and
studied over the past years. It has been suggested that the simultaneous
expression of multiple of these peptide receptors in NET provide the
molecular basis for in vivo multireceptor targeting, thus improving the efficacy
of radiolabelled peptides for diagnosing, staging and treating NET. Most of
the peptides under study directed against the previously mentioned receptors
were labelled with Indium-111 or Technetium-99m, both easily applicable in
clinical practice. Despite optimal results of positron emission tomography
(PET) using F18-deoxyglucose in many malignant tumors, its role in NET is
still limited. In contrast, PET using F18-DOPA and Ga-68-DOTA octreotate
has shown promise. C11-5-hyroxytryptophan (C11-5-HTP) has demonstrated
specific and irreversibly entrapment by serotonin-producing tumors, but it has
been shown that non-functioning or poorly differentiated tumors or necrotic
ones cannot be detected accurately. Highly important improvements have been
made by the introduction of hybrid cameras such as SPECT/CT or PET/CT.
The combination of both techniques allows whole body imaging quickly
providing functional and anatomic information. A close clinical relation
between imaging and treatment with radiolabelled peptides has been
established over the past decades. Many studies have reported good and/or
promising results with respect to Lutetium-177 (Lu-177) and Yttrium-90
(Y-90) labelled peptides, such as Y-90 DOTATOC or Lu-177-lanreotide.
In current presentation, an overview is given on the nuclear medicine
diagnostic and therapeutic options and developments in neuroendocrine
tumors.
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Echoendoscopy for the diagnosis of pancreatic endocrine tumors
Claudio De Angelis

Gastrohepatology Department, San Giovanni Battista Hospital, University
of Turin, Turin, Italy.

Pancreatic neuroendocrine tumors (NET) have always represented a complex
dilemma for diagnostic imaging. This is mainly due to their small size and
brought during the years to a complex range of diagnostic proposals. A correct
preoperative detection and staging are mandatory in order to choose
management options and to optimize surgical treatment. Endoscopic Ultrasound
(EUS) has been claimed to be the best technique for imaging the pancreas, it
allows.

High resolution images of the main pancreatic duct and surrounding
parenchyma. One of the more relevant advantages of EUS compared with
US, CT and MRI was indeed the superior parenchymal resolution, that gives
reason for the results of several studies that established the superior
sensitivity of EUS (98%) for the diagnosis of pancreatic tumors in
comparison to all the other imaging modalities. The results of EUS were
even better in small tumors, less than 3 or 2 cm, where sensitivity of US and
CT decreased to only 29%. However the introduction of multidetector helical
CT has today revolutionized the field of pancreatic imaging. More recent
data on pancreatic NETs confirmed that the distance between helical-CT and
EUS has nearly been annulled. EUS remains the best method for the
detection of small pancreatic insulinomas and gastrinomas, but the first
imaging modality to be used today in the suspicion of a pancreatic NET
must be a multislice CT. EUS is needed as a second step in the diagnostic
algorithm when CT shows negative or doubtful results. So the most effective
method for revealing pancreatic NET is a combined imaging protocol that
consists of both CT and EUS. The endosonographic pattern of these tumors
is mainly represented by small focal hypoechoic, omogeneous, round lesions,
with sharp margins, often hypervascular. Several studies have shown the high
sensitivity and specificity of EUS in localizing endocrine tumors of the
duodeno-pancreatic area. We demonstrated a correct localisation of
pancreatic tumors in 86.7% of 23 cases surgically confirmed. In conclusion
EUS is highly accurate in the detection of pancreatic neuroendocrine tumors
and is cost effective when used early in the preoperative localization
strategy. EUS decreased the need for additional invasive tests and avoided
unnecessary morbidity and resource consumption.

EUS should play a primary role in preoperative localization and staging of
these tumors.

GH and prolactin at their targets — S10
$10.1

Cellular control mechanisms for GH sensitivity
Ger Strous, Peter van Kerkhof, Monique van den Eijnden & Joyce Putters
University Medical Center, Utrecht, Netherlands.

The growth hormone (GH) receptor is a key regulator of cellular metabolism.
Using model cell systems we have investigated how GH-induced signaling is
regulated, both in paracrine and autocrine conditions.

Three features render GHR unique: (a) an active ubiquitination system is
required for both endocytosis and degradation in lysosomes; (b) uptake of
receptor is a continuous process, independent of GH binding and Jak2 signal
transduction; (c) only cell surface expression of dimerised GHRs is
controlled by the ubiquitin system. Despite recent progress, molecular
mechanisms underlying GHR endocytosis and degradation are unknown.
Evidence from research on the interferon and prolactin receptors has
identified SCF™" as a positive factor for their degradation. This E3 is
known for its regulatory role in cell division and various signal transduction
pathways. Our results show that the ubiquitin ligase SCE™™" is required for
GHR endocytosis: removal of its mRNA by small interference RNA results
in inhibition of GH uptake. In addition, we demonstrate that interaction
between GHR and beta-TrCP is independent of a canonical DSGxxS motif.
These results show the involvement of a SCF E3 ligase in endocytosis,
thereby regulating GH-sensitivity of cells. In cells that produce both GH and
GHR, the situation is basically the same. In these cells we investigated how
GH affects GHR receptor degradation, and how the Jak/Stat signaling
pathway is regulated. The consequences of these studies are important for
understanding autocrine-activated GHR in fetal and peri-natal, and cancer
tissues.

GH receptor signalling
Gunnar Norstedt, Petra Tollet Egnell & Amilcar Flores Morales
Karolinska Institutet, Stockholm, Sweden.

GH receptor stimulation changes intracellular protein phosphorylation and activates
the JAK-STAT signalling pathway. The JAK2 - STATS components of this pathway
seem critical for growth. Factors of essence for cellular effects of GH include the
duration of GH receptor stimulation and in different species there are sex differences
in GH secretion where males have an episodic and females have a more continuous
mode of GH secretion. At the cellular level, these two types of GH secretion cause
different gene expression patterns to emerge and this is in particular the case for GH
effects on the liver. GH controls important aspects of liver metabolism and it is
interesting to note that some of these seem to depend on the secretory GH pattern.
Another aspect of GH signaling is that the duration of GH receptor signals is related
to changes in SOCS (suppression of cytokine signaling) expression. The SOCS
proteins seem to be part of an intracellular feed back loop that silence GH signals. In
our studies, SOCS2 appears to be a key intracellular regulator of GH sensitivity since
elimination of SOCS2 creates a situation of increased GH sensitivity. Our working
hypothesis is that SOCS2 ubigitinates the GH receptor and thereby causes its
proteasomal degradation. The concept that SOCS2 is a part of an ubiquitin ligase
complex is substantiated by structural and biochemical findings. Furthermore, the
gene targets for GH induced signals include the SOCS2 gene. In this gene we have
characterized STAT 5 DNA binding elements in proximity to another transcription
factor binding site that is unique for SOCS2 the SOCS protein family. In summary
our data suggest that the liver is an important tissue for GH to exert metabolic
regulation and that SOCS2 is a component that determines GH sensitivity.

§10.3

Gene expression profiling of the antiangiogenic factor 16K human
prolactin (hPRL) on endothelial cells underlines the key role of NF-«B
and reveals novel mechanisms of action

Sébastien Tabruyn', Céline Sabatel', Ngoc-Quynh-Nhu Nguyen',
Catherine Verhaeghel, Karolien Castermansz, Ludovic Malvaux',

Arjan Griffioen®, Joseph Martial' & Ingrid Struman'

1Universit;/ of Liege, GIGA-Research, B-4000 Sart Tilman, Liege,
Belgium; “University and Hospital of Maastricht, P.O. Box 5800, NL-6202
Maastricht, The Netherlands.

The 16-kDa N-terminal fragment of human prolactin (16K hPRL) is a potent angiostatic
factor described to prevent tumor growth in mouse models. Using microarray
experiments, we have dissected how the endothelial-cell genome responds to 16K
hPRL treatment. Of the 23.000 transcripts present on the chips, 210 are regulated by
16K hPRL. Bio-informatic analysis and experiments performed on endothelial cells
with various chemical inhibitors clearly suggest that NF-kB is crucial for the direct
regulation of the majority of theses genes. In addition, our results reveal that the
angiogenesis inhibitor 16K hPRL regulates apoptosis and proliferation in endothelial
cells by numerous non-previously identified targets. Unexpectedly, a large proportion of
16K hPRL-regulated genes turned out to be associated with the process of immunity.
16K hPRL induces expression of various chemokines and endothelial adhesion
molecules. These expressions, under the control of NF-kB, result in an enhanced
leukocyte-endothelial cell interaction. Furthermore, analysis of B16-F10 tumor tissues
reveals a higher expression of adhesion molecules (ICAM-1, VCAM-1 or E-selectin) in
endothelial cells and a significantly higher number of infiltrated leukocytes within the
tumors treated with 16K hPRL than in the untreated ones. In conclusion, this study
describes a new anti-tumor mechanism of 16K hPRL. Since cellular immunity against
tumor cells is a crucial step in therapy, the discovery that treatment with 16K hPRL
overcomes tumor-induced anergy may become important for therapeutic perspectives.

Work supported by grants from the F.R.LA. (“Fonds pour la formation a la
recherche dans I’industrie et agriculture”), Télévie, F.N.R.S. (“Fonds national pour
larecherche scientifique”), the Fédération Belge contre le Cancer and the Université
de Liege (Fonds Spéciaux).

$10.4

Development of human prolactin receptor antagonists
Vincent Gofﬁn], Vincent Rouet], Jean-Baptiste Jomainz, Estelle Talletz,
Christine Kayser' & Paul A. Kelly”

Inserm, Paris, France; *University René Descartes Paris 5, Paris, France.

Experimental, clinical and/or epidemiological evidence points to a role for
prolactin (PRL) in the promotion of benign and malignant tumors of the breast
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and the prostate. However, therapies reducing PRL levels (dopamine agonists) are
currently not considered for the treatment of these pathologies. Dopamine
agonists only target PRL secretion from the pituitary, while recent observations
suggest that the involvement of autocrine PRL is perhaps even more relevant than
circulating PRL in the growth of breast/prostate tumors. Therefore, alternative
strategies targeting locally-produced PRL warrant investigation.

For many years, we have been working on the development of PRL receptor
antagonists, by introducing mutations into appropriate regions of human PRL.
Ideal antagonists should be high-affinity ligands that bind but do not activate the
PRL receptor, leading to competitive inhibition of endogenous PRL actions. This
presentation will describe the most representative antagonists we have designed,
including their structure-function relationships based on cell and animal studies.
We will also discuss the pros/cons of our lead compound, the pure antagonist
del1-9-G129R-hPRL. Finally, we will address the potential therapeutic
indications of this novel class of molecules.

Polycystic ovary syndrome — S11
S11.41

The CAG repeat polymorphism of the androgen receptor gene is an
independent risk factor for polycystic ovary syndrome (PCOS)
Andreas Schueringl, Andrea Jurgens’, Jorg Gromollz, Michael Zitzmannz,
Barbara Sonntag', Eberhard Nieschlag?®, Robert Greb' & Ludwig Kiesel'
Department of Obsterics and Gynecology Muenster University Hospital,
Muenster, Germany; “Institute of Reproductive Medicine, Muenster
University Hospital, Muenster, Germany.

Introduction

Polycystic ovary syndrome (PCOS) is a frequent disorder with a variable
phenotype and a suspected genetic background. Androgenic effects constitute the
central mechanism for the clinical, biochemical and sonographic features of
PCOS. Androgenic effects are transported by the androgen receptor, whose
activity can be modulated by a genetic polymorphism. We investigated the role of
the CAG repeat polymorphism of the androgen receptor in PCOS.

Patients and methods

In the infertility unit of a university clinic 126 patients fulfilling the Rotterdam
criteria of PCOS were compared with 184 controls undergoing a standardized
diagnostic work-up prior to infertility treatment. Individuals were assessed
regarding clinical, endocrine and sonographic parameters indicating the presence
of PCOS. The number of CAG repeats was determined by PCR, labelling with IR-
800 and PAGE. X-chromosome inactivation was assessed by a methylation-
sensitive assay. CAG repeat length was compared between groups and correlated
with the extent of oligomenorrhoea. In a regression analysis CAG repeat length
was tested including established risk factors of PCOS.

Results

PCOS patients displayed a shorter mean CAG repeat length compared to
controls (P=0.001). CAG repeat length correlated inversely with the extent
of oligomenorrhea, a central androgen dependent feature of PCOS (P=0.007).
In a binomial regression analysis including BMI, LH and testosterone, CAG
repeat length was identified as a novel independent risk factor for PCOS
(P=0.001).

Conclusion

The CAG repeat polymorphism was identified as a novel independent risk factor
for PCOS. It could constitute a factor in the familial background, convey the
phenotypic variability and transport metabolic consequences of the syndrome.

growth factors and their receptors as well as the consecutive enzymes of the
steroid biosynthesis pathways have been assessed in PCOS. Up till now only
two functional SNP’s have been consistently associated with PCOS. An FSH
receptor and an aromatase polymorphism seem to be more prevalent in
PCOS and are both associated discrete changes in the endocrine environment
in PCOS.

Family studies and linkage analysis is hampered by the lack of large well
phenotyped family cohorts. Recently we have studied PCOS patients from an
isolated population aiming to map gene(s) involved in PCOS susceptibility.
The genome wide association analysis revealed only weak evidence of
association for some markers scattered over the genome. Taken these
findings into account it seems that PCOS constitutes a complex genetic
disease with multiple genetic contributors which, might in turn be modified
through different environmental factors. The individual contribution of these
genetic components to the phenotype of PCOS seems to be very limited and
hence, detection of genetic factors is far from easy.

S11.3

Hyperandrogenism and metabolic syndrome (MBS) in polycystic ovary
syndrome (PCOS)

Andrea Dunaif

The Feinberg School of Medicine, Northwestern University, Chicago,
United States.

PCOS is a complex genetic disease resulting from the interplay between
susceptibility genes and environmental factors. The syndrome is characterized
by hyperandrogenism, disordered gonadotropin secretion, profound insulin
resistance and, frequently, obesity. It is a leading risk factor for type 2
diabetes mellitus and MBS in adolescent and young adult women. In PCOS,
MBS risk increases with increasing androgen levels, independent of insulin
resistance and obesity, and antagonizing androgen action ameliorates features
of MBS. Obese premenarchal girls have elevated androgen levels.
Hyperandrogenemia is the major reproductive phenotype in families of
women with PCOS, including mothers and brothers. First-degree relatives
also have metabolic phenotypes, including MBS. We have now mapped a
genetic variant conferring PCOS susceptibility to an allele of a dinucleotide
repeat in an intron of the fibrillin-3 gene on chromosome 19p13.2 that is
both linked and associated with the reproductive phenotype. Further, the
PCOS susceptibility allele is associated with metabolic phenotypes in women
with PCOS and their first-degree relatives. These observations suggest that
the cardinal reproductive defect in PCOS, hyperandrogenemia, itself
contributes to metabolic risk. In utero testosterone excess can reproduce
features of the PCOS reproductive and metabolic phenotypes in rodents,
sheep and non-human primates. We propose that hyperandrogenemia
resulting from variation in a gene(s) regulating steroidogenesis causes
many of reproductive and metabolic features of PCOS by programming
actions at critical periods of development as well as by ongoing actions in
the adult. Additional environmental factors, such as obesity, modify these
phenotypes.

S11.4

$11.2

Genetic markers of polycystic ovary syndrome (PCOS)
Joop Laven

Div Reproductive Medicine, Rotterdam, Netherlands.

Polycystic ovary syndrome (PCOS) represents the most common cause of
anovulatory infertility and its etiology is still unknown. Gene expression
profiles from human PCOS ovaries have identified dysregulated expression of
genes encoding components of several biological pathways or systems
such as Wnt signaling, extracellular matrix components, immunological
factors and androgens which, seem to play a key role in the pathogenesis of
PCOS.

Candidate genes have been extensively studied using Single Nucleotide
Polymorphisms (SNP’s). The impact of functional SNP’s on Gonadotrophins,
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Individual pharmacological therapy for polycystic ovary syndrome:
lessons from the phenotype

Renato Pasquali

Division of Endocrinology, S. Orsola-Malpighi Hospital, University of
Bologna, Bologna, Italy.

Hyperandrogenism, hyperinsulinemia and insulin resistance are the cardinal
features of most women with the polycystic ovary syndrome (PCOS). They
contribute in different ways to its phenotypic expression, including hirsutism,
menses abnormalities, oligo-anovulation, metabolic disturbances, and suscep-
tibility to develop type 2 diabetes. From the theoretical point of view,
individual pharmacotherapy of PCOS should be planned in order to
counteract the main pathophysiological mechanisms, with the aim of
producing an overall benefit on all clinical and biochemical aspects of the
disorders, after the major complaints of each individual have been
considered. Dietary-induced weight loss and life style modifications should
however represent the first line therapeutic advice for every obese woman
with PCOS. Whether this applies in otherwise normal weight PCOS women
has not yet been demonstrated, although the scientific basis for such an



approach is appealing, particularly in those with abdominal fatness and
insulin resistance.

Since almost all obese PCOS women and more than half of lean PCOS
women are insulin resistant, therefore presenting some degree of hyper-
insulinemia, the use of insulin sensitizers should be suggested in most
patients with PCOS. Their use has been associated with a reduction in
androgen levels, improvement of insulin and insulin resistance, and reversal
of serum lipid abnormalities and PAI-1. This therapy has also been
associated with a decrease in hirsutism and acne, although the main benefit
should be expected on menses abnormalities, anovulation and infertility. In
our experience, at least one third of obese PCOS women improve menses
and ovulation after a short period of treatment with metformin and life style
changes. Antiandrogens have been used for a long-time in the treatment of
hirsutism and hyperandrogenemia, We have recently performed pilot studies
to investigate potential additional effects of long-term treatment with
antiandrogens, and we have found that they can selectively improve visceral
fatness, lipid abnormalities and even insulin resistance, although their main
effect was on hirsutism and hyperandrogenemia.

The dual approach with insulin sensitizers and/or antiandrogens may provide
a rationale for targeting different therapeutical options according to the
required outcomes.

Hypothalamic network controlling food intake — S12
S12.1

Processing of metabolic signals in the hypothalamus: the integrative
role of the paraventricular nucleus

Zsolt Liposits', Ronald Lechan® & Csaba Fekete'

nstitute of Experimental Medicine, Budapest, Hungary; >Tufts-New
England Medical Center, Boston, MA, United States.

The hypothalamic paraventricular nucleus (PVN) is a major regulatory centre
of energy homeostasis by possessing the unique capability of simultaneously
controlling endocrine axes, water balance and autonomic functions. It
receives neuronal information form orexigenic and anorexigenic cell groups
of the basal hypothalamus that monitor peripheral metabolic signals (leptin,
insulin, ghrelin, glucose, glucocorticoids) and also from brainstem centers
relaying sensory information from visceral organs. In the regulation of
energy homeostasis, the hypophysiotrophic corticotropin-releasing hormone
(CRH) and thyrotropin-releasing hormone (TRH) neuronal systems play a
key role and both neuron populations are wired to neuronal circuits of the
basal hypothalamus and the brainstem. The lecture provides information
about the structural organization, functional domains and major neuronal
connections of the PVN, introduces the novel glutamatergic phenotype of
hypophysiotrophic CRH and TRH systems, elucidates the diverse chemical
nature of their synaptic afferents and describes the structural correlates of
retrograde endocannabinoid signalling acting upon inhibitory and excitatory
presynaptic terminals in the nucleus. The presentation also reveals distinct
hypothalamic and extrahypothalamic sources of neuronal afferents carrying
orexigenic (NPY) and anorexigenic (CART) peptides to TRH and CRH
neurons and demonstrates the impact of the released neuropeptides on the
postsynaptic targets. In addition to rodent data, the interrelationship of NPY
and o-MSH neuronal systems and the features of their projections to CRH
and TRH neurons will be presented in post-mortem human hypothalamic
samples.

Supported by grants from the National Science Foundation of Hungary
(OTKA T046492, T046574), NKFP 1A/002/2004 and the Sixth EU Research
Framework Programme (LSHM-CT-2003-503041).
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Neurotransmitter content of orexigenic and anorexigenic neurones
Bjorn Meister, Katrin Diirr & Ebba Norsted
Karolinska Institutet, Stockholm, Sweden.

During the last two decades attention has been focused on the role of
different neuropeptides in hypothalamic control of feeding behavior. Se-veral
hypothalamic peptides that participate in the control of ingestive behavior are
produced in neuronal cell bodies of the arcuate nucleus and/or the lateral
hypothalamic area. Apart from producing orexigenic or anorexigenic
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compounds of peptidergic nature, it has recently become apparent that these
neurons also produce several classical neurotrans-mitters. The role of classical
transmitters in regulating energy ba-lance has received less attention in
comparison to neuropeptides. The arcuate nucleus-median eminence area, a
region with a weak blood-brain barrier (BBB), contains at least two neuronal
cell populations that exert oppo-sing actions on energy balance. The majority
of the neurons located in the ventromedial aspect of the arcuate nucleus,
which pro-duce the or-exigenic peptides neuropeptide Y (NPY) and agouti-
related peptide (AGRP), in addition contain the GABA-synthesizing enzyme
glutamic acid decarboxylase (GAD) and the vesicular GABA transporter
(VGAT), thereby supporting their GABAergic nature. Subpopulations of
anorexi-genic neurons producing proopiomelanocortin (POMC)- and cocaine-
and amphetamine-regulated transcript (CART), located in the ventro-lateral
division of the arcuate nucleus have recently been reported to contain the
vesicular acetylcholine (ACh) transporter (VAChT) and cho-line acetyltrans-
ferase (ChAT), markers for cholinergic neurons, or the vesicular glutamate
transporter 2 (VGLUT?2), a marker for glutamatergic neurons. In addition, two
new neuropeptides in have been identified in arcuate POMC neurons. In the
lateral hypothalamic area, hypocretin-/orexin neurons express VGLUT1 or
VGLUT2, but not GAD, whereas some melanin-concentrating hormone
(MCH) cells contain GAD. These observations support the view that ACh,
GABA and glutamate, relatively neglected feeding transmitters, are present in
neurons that regulate body weight and consequently may represent important
orexigenic-/anorexigenic mediators that convey information from the hypo-
thalamus to other brain regions that participate in regulation of energy
balance.

$12.3

The picture of the hypothalamus is becoming clearer: new concept of
cross-talk

Tamas Horvath, Qian Gao & Sabrina Diano

Yale University School of Medicine, New Haven, CT, United States.

Significant advancements have been made in the last century regarding the
neuronal control of feeding behavior and energy expenditure. The effects and
mechanism of action of various peripheral metabolic signals on the brain have
become clearer. Molecular and genetic tools for visualizing and manipulating
individual components of brain homeostatic systems in combination with
neuroanatomical, electrophysiological, behavioral and pharmacological tech-
niques have begun to elucidate the molecular and neuronal mechanisms of
complex feeding behavior and energy expenditure. This talk will attempt to
highlight some of these advancements that have lead to the current understanding
of the brain’s involvement in the acute and chronic regulation of energy
homeostasis. The case will also be made to suggest that the hypothalamic
circuitry, which governs feeding behavior, is an appropriate model to examine in
order to yield the experimental proof for the causal relationship between synaptic
plasticity and behavior.

S12.4

Whom is insulin in the brain speaking to?
J Bruening

Germany.

Abstract unavailable

Glucocorticosteroids — S13
S§13.1

Recent developments in nuclear receptor action
JA Gustafsson
Sweden.

Abstract unavailable
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$13.2

Evaluation of steroid receptor function by gene targeting in mice
Gunther Schuetz

German Cancer Research Center, Dept. of Molecular Biology of the Cell I,
Heidelberg, Germany.

Germline and somatic gene targeting of genes for steroid hormone receptor allows
the characterization of their functions as well as their molecular modes of action. For
the glucocorticoid receptor (GR) multiple modes of action have been identified. The
receptor activates expression of genes, e.g. for gluconeogenic enzymes in
hepatocytes, by binding as a dimer to glucocorticoid response elements (GRE) as
well as by interaction with Stat5, functioning as a coactivator for DNA-bound Stat5.
This functional interdependence of GR and Stat5 is reflected by sharing one third of
their target genes. The receptor is able to repress AP-1/NF kB-dependent expression
of genes involved in inflammation by protein-protein interaction and inhibits
proopiomelanocortian and prolactin expression via binding to negative GREs.
Cre/loxP-mediated generation of somatic mutants of the mineralocorticoid receptor
(MR) circumvents the early lethality observed after germline inactivation.
Inactivation of MR in the forebrain leads to impaired hippocampal-dependent
learning as evidenced in Morris water- and radial maze analyses. Normal circadian
corticosterone levels indicate that the limbic MR is dispensable for the maintenance
of basal hypothalamic-pituitary-adrenal axis activity. The mechanisms underlying
the critical actions of estrogen in the secretion of the gonadotropin-releasing
hormone (GnRH) are unknown. A neuron-specific ERa mutation in the forebrain
leads to infertility and loss of the positive feedback effects of estrogen upon GnRH
neurons. As GnRH neurons do not express ERa, these results indicate that ERa-
expressing neuronal afferents to GnRH neurons are critical for the preovulatory
GnRH/LH surge. These genetic approaches to evaluate steroid hormone receptor
activity not only reveal novel neural functions of these regulatory molecules in gene
expression, but also unprecedented modes of their activity.

$13.3

The 11B-hydroxysteroid dehydrogenase story

Jeremy Tomlinson

University of Birmingham, Birmingham, United Kingdom.

The global epidemic of obesity has heightened the need to understand the
mechanisms that contribute to its pathogenesis and also to design and trial
novel treatments. Patients with glucocorticoid (GC) excess, ‘Cushing’s
syndrome’ share many phenotypic similarities to patients with simple obesity.
GC availability to bind and activate the glucocorticoid receptor (GR) is
controlled by the type 1 isoform of 11B-hydroxysteroid dehydrogenase (11p-
HSD1) that converts inactive cortisone to cortisol and therefore amplifies local
GC action. We have previously shown that expression of 113-HSD1 is crucially
important in both adipocyte differentiation and proliferation; Furthermore, over-
expression specifically within adipose tissue leads to obesity and insulin
resistance in rodent models. In addition, we have recently been able to show
that inhibition of 11B8-HSDI1 in human adipose tissue can limit GC induced
lipolysis. Selective 11B-HSD1 inhibitors (selective in that they block the
activity of 113-HSD1 and not 11B-HSD2 which inactivates cortisone to cortisol
in mineralocorticoid target tissues) are currently in development although not
yet available for use in clinical studies. Rodent studies utilizing these
compounds have shown dramatic improvements in insulin sensitivity as well
as improvements in lipid profiles and atherogenesis. The most fundamental
question is whether these observations in rodents will translate to the clinical
setting. It is likely that within the very near future, data from the first human
studies will be available. If these compounds prove to be as efficacious in
humans, then they may well represent an entirely novel, additional therapeutic
strategy in the treatment of obesity, insulin resistance and type 2 diabetes.

$134

Glucocorticoid sensitivity: consequences for the clinic?

Jan W Koper

Internal Medicine / Endocrinology, Erasmus MC, Rotterdam, Netherlands.

Glucocorticoids (GCs) exert a wide variety of functions throughout the human body,
including mediation of the stress response, regulation of lipid and glucose
metabolism, immunosuppressive and anti-inflammatory actions, vascular effects,
increase of bone resorption, as well as effects on the development and function of
numerous organs. The immuno-suppressive effects of GCs are routinely used in the
treatment of chronic inflammatory or immune diseases (e.g. inflammatory bowel
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disease, asthma). However, severe side effects (including diabetes and osteoporosis)
are associated with GC-treatment, limiting its therapeutic usefulness.

Within the normal population, there exists a considerable inter-individual
variation in GC sensitivity. Whereas some patients develop side effects on relatively
low doses of topically administered GCs, others appear to be less sensitive to GCs, as
they do not show an adequate improvement in response to treatment even on high
doses. Some patients are even resistant to the anti-inflammatory effects of GCs while
at the same time showing side effects known to reflect normal sensitivity to GCs,
including suppression of the hypothalamic-pituitary-adrenal axis. Variability in GC
sensitivity can be divided into GC resistance and GC hypersensitivity.

The signaling pathway of GCs is a complex process, in which distinct pathways
are involved that can influence GC sensitivity. Also, other mechanisms such as the
transport, local conversion and degradation of GCs play a role in the intracellular
bioavailability of GCs.

Here we will discuss the possible consequences for the clinic of genetic variation
in genes involved in the GC signalling pathway, and resulting in inter-individual
differences in glucocorticoid sensitivity.

Trojan horses for hormones — S14

S14.1

Alpha-fetoprotein protects the developing female brain from estrogens
Julie Bakkerl, Christelle De Meesz, Jacques Balthazart' & Claude Szpirer2
'University of Liége, Li¢ge, Belgium; *Université Libre de Bruxelles,
Gosselies, Belgium.

The classic view of sexual differentiation in mammalian species holds that sex
differences in the brain and behavior develop under the influence of estrogens derived
from the neural aromatization of testosterone: the brain develops as male in the
presence of estrogens and as female in their absence. In agreement with this view, it has
been proposed that the female brain needs to be protected from estrogens produced by
the placenta and that alpha-fetoprotein (AFP) - a major fetal plasma protein present in
many developing vertebrate species and produced transiently in great quantities by the
hepatocytes of the fetal liver— is the most likely candidate to achieve this protection
because of its estrogen-binding capacity. However, the idea that the female brain
develops in the absence of estrogens and the role of AFP in protecting the brain against
the differentiating action of estrogens have been challenged. First, there is
accumulating evidence that the normal development of the female brain might
actually require the presence of estrogens. Second, the presence of AFP within neurons
in the absence of any evidence for local AFP synthesis suggests that AFP is transported
from the periphery into the brain. It was thus proposed as well that AFP acts as a carrier,
which actively transports estrogens into target brain cells and, by doing so, has an
active role in the development of the female brain. The availability of AFP mutant mice
(AFP-KO) now finally allowed us to resolve this longstanding controversy concerning
the role of AFP in brain sexual differentiation, and thus to determine whether prenatal
estrogens contribute to the development of the female brain. We showed that the brain
and behavior of female AFP-KO mice were masculinized and defeminized. However,
when estrogen production was blocked by fetal treatment with an aromatase inhibitor,
the feminine phenotype of these mice was rescued. These results clearly demonstrate
that the principal action of prenatal estrogen exposure is to defeminize the brain and
that AFP normally binds estradiol circulating in the female fetus and thereby protects
the developing brain from defeminization.

$14.2

Role of endocytic receptors in cellular uptake of steroid hormones
Thomas Willnow', Annette Hammes', Thomas Andreassen’® &
Anders Nykjaer”

"Max-Delbrueck-Center for Molecular Medicine, Berlin, Germany;
2University of Aarhus, Aarhus, Denmark.

Androgens and estrogens are transported bound to the sex hormone binding globulin
(SHBG). SHBG is believed to keep sex steroids inactive and to control the amount of
free hormones that enter cells by passive diffusion. Contrary to the free hormone
hypothesis, we demonstrate that megalin, an endocytic receptor in reproductive
tissues acts as a pathway for cellular uptake of biologically active androgens and
estrogens bound to SHBG. In line with this function, lack of receptor expression in
megalin knockout mice results in impaired descent of the testes into the scrotum in
males and in blockade of vaginal opening in females. Both processes are critically
dependent on sex steroid signaling and similar defects are seen in animals treated with
androgen or estrogen receptor antagonists. Thus, our findings uncover the existence of
endocytic pathways for protein-bound androgens and estrogens, and their crucial role
in development of the reproductive organs.




$14.3

Hepatic deiodinase activity is dispensable for the maintenance of
normal thyroid hormone levels in mice

Ulrich Schweizer

Charité Universititsmedizin Berlin, Berlin, Germany.

The main product of the thyroid is thyroxine (T4). However, the physiological
ligand of nuclear thyroid hormone receptors is triiodothyronine, T3. Deiodination
of T4 to yield T3 is achieved by 5'-deiodinase activity. Type I-deiodinase (Diol)
was the first deiodinase cloned and its strong expression in liver and kidny,
together with the size of these organs, suggested a role for Diol in peripheral
conversion of T4 to T3. Later, Dio2 and Dio3 were cloned, enzymes with a more
restricted pattern of expression that mediate 5'- and 5-deiodination, respectively.
A model emerged in which activation and inactivation of thyroid hormones is
governed by the concerted action of tissue-specific deiodinase expression. One
aspect of this familiar textbook model, a central role of hepatic Diol in T3
production, was recently challenged. Since all deiodinase enzymes are
selenoproteins, targeted removal of the gene encoding selenocysteine tRNA
(Trsp) allowed the liver-specific inactivation of Diol activity. Using Albumin-
Cre; Trsp fI/fl mice we showed that loss of hepatic deiodinase did not disturb
circulating thyroid hormone levels. Moreover, deiodinase activities in other
organs did not show compensatory up-regulation. Data derived from the
conventional Diol knockout mice suggest that hepatic Diol is involved in the
re-cycling of iodine from iodothyroines. Since the targeted inactivation of Dio2
perturbed pituitary feedback regulation, but did not reduce serum T3 levels, the
question remains which deiodinase provides circulating T3. We have taken these
investigations further and will present data regarding the effects of thyroid-
specific Trsp inactivation in transgenic mice.

S14.4

IGF-independent actions of IGFBPs
Jean-Marc Ricort
"INSERM U515, Paris, France; 2ENS de CACHAN, Paris, France.

The discovery that IGF binding proteins (IGFBPs) are capable of action
independently of ligand binding opened up a broad scope of investigation into the
mechanisms by which the IGFBPs elicit their intrinsic cellular effects. Numerous
studies have demonstrated the special role of IGFBPs in as diverse processes as
cell proliferation, migration and survival/apoptosis. However, the pathways by
which these actions occur have not been completely defined but interactions of
IGFBPs with other proteins or biomolecules must be involved.

IGFBPs can bind to many partners other than IGFs, although the relationship
between most of these binding interactions and IGFBP actions remains uncertain.
Several studies have identified membrane proteins that bind IGFBPs with
relatively high affinity. These include proteins known to be involved in other
signalling pathways (such as integrin receptor and TGFf receptor) and putative
receptors, the precise nature of which remains to be determined. Moreover,
IGFBPs can also bind to intracellular (even nuclear) proteins.

Therefore, an exciting challenge in identifying the signalling pathways modulated
by such interactions between IGFBPs and their partners is currently open.

Novel bone hormones and regulators — S15
S15.1

Sclerostin, an osteocyte-produced regulator of bone formation
Socrates Papapoulos
Leiden University Medical Center, Leiden, Netherlands.

Sclerosteosis and van Buchem disease are closely related, rare sclerosing
disorders characterized by substantial increase in bone mass of good quality
which is due to increased bone formation. Both diseases have been linked to
deficiency of the SOST gene product sclerostin, which in the adult is localized
exclusively in osteocytes, the most abundant bone cell. In particular sclerostin is
localized in mature osteocytes in mineralised cortical and cancellous bone, it
inhibits the activity of osteoblasts and prevents them from promoting excessive
bone formation. It is, thus, a negative regulator of bone formation. Sclerostin may
be transported by the canaliculi to the bone surface where it inhibits the bone-
forming activity of osteoblasts.. In this respect it serves the function of the
unknown inhibitory factor proposed by Marotti and Martin that is secreted by
mature osteocytes and communicates with osteoblasts at a forming surface
causing the adjacent osteoblast to slow osteoid formation.
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Because of its structural similarity to the DAN family of glycoproteins, it was
originally thought that sclerostin is a BMP antagonist. Whilst sclerostin inhibits BMP-
stimulated bone formation, it does not affect BMP signaling and is distinct from
classical BMP antagonists. Instead it antagonizes Wnt signaling in osteoblastic cells.

The human high bone mass (HBM) phenotype is an autosomal dominant condition
that, like sclerosteosis and van Buchem disease, is characterized by increased bone
mass due to enhanced bone formation in the presence of normal bone resorption. It is
due to mutations of the LRP5 gene that make it resistant to the inhibitory action of
Dkk1, thereby increasing Wnt signalling. The observations that sclerostin antagonizes
Whnt signaling rather than BMP signaling raises the possibility that these skeletal
diseases are due to increased activity of the same signaling pathway: LRP5-mediated
canonical Wnt signaling.

The restricted expression pattern of sclerostin and the exclusive bone phenotype of
good quality of patients with sclerosteosis and van Buchem diseases provide a basis
for the design of therapeutics that specifically stimulate bone formation, an action of
primary importance for the management of patients with osteoporosis. As sclerostin
is a secreted protein, one approach to achieve this is to develop humanized
monoclonal antibodies capable of inhibiting the biological activity of sclerostin,
mimicking, thus, the absence of sclerostin in sclerosteosis. Preliminary results of
such approaches in animal models have been very encouraging.

§15.2

Hormonal regulation of periosteal bone growth
Dirk Vanderschueren & Katrien Venken
Unversity Hospitals, Leuven, Belgium.

Inlight of the gender differences in bone geometry, sex steroids have been proposed as
key regulators of pubertal periosteal bone formation. Sex steroids may affect
periosteal bone apposition following activation of sex steroid receptors [androgen
receptor (AR), estrogen receptor alpha (ERa) or beta (ERP)]. Traditionally, it has
been assumed that AR-mediated androgen action stimulates periosteal bone
formation and thereby determines the larger bone size in males, whereas estrogens
suppress periosteal bone formation resulting in a smaller bone size in females.
However, optimal periosteal growth in the male is only obtained in the presence of
both AR and ER activation as demonstrated in mice with a disruption of the AR gene
and in an adolescent man with a mutation in the gene encoding the aromatase enzyme.
Moreover, the bone phenotypes of ERa., ER 3 and double knock-out mice indicate that
the presence of ERa and ERp increase and decrease periosteal bone expansion,
respectively (the former is observed in males and females, the latter only in females).
Furthermore, administration of an aromatase inhibitor that blocks the conversion of
androgens into estrogens also limits periosteal bone expansion in growing male mice
and rats. Beside sex steroids, growth hormone (GH) and insulin-like growth factor-I
(IGF-I) are also major determinants of radial skeletal growth. Moreover, sex steroids
and GH-IGF-I closely interact in pubertal life in order to obtain optimal stimulation of
periosteal bone formation. In this context, targeted disruption of ERa in mice or
pharmacological inhibition of aromatization of androgens in mice and rats reduce
serum IGF. Such finding raises the question to what extent sex steroids are able to
affect periosteal bone formation independently from the GH-IGF-I axis. We therefore
studied periosteal bone formation following androgen or estrogen administration in
orchidectomized male mice with disrupted growth hormone receptor (GHR). GHR
activation appears the main determinant of radial bone expansion, but both GHR
signaling and androgen action are independently and cooperatively needed for
optimal stimulation of periosteal growth in the male during puberty. Interestingly,
estrogen treatment rescued periosteal bone formation in mice with disrupted growth
hormone receptor which was explained by a stimulation of IGF-I synthesis in the liver
independently from GHR activation.

In conclusion, optimal periosteal bone formation in the male during puberty
primarily depends on a functional GH-IGF-I axis, followed by activation of the AR.
However, both GH/IGF-I and androgens are independently needed for optimal
stimulation of radial bone growth. Moreover, part of the androgen action on periosteal
bone may be explained by aromatization and subsequent ERa. activation. The latter
may interact with GH/IGF-I and may influence periosteal growth by estrogen-related
changes in serum IGF-L.

$15.3

Wnt signaling and LRP 5/6 regulation of bone mass
Peter Bodine
Wyeth Research, Collegeville, PA, United States.

Wnats are a large family of carbohydrate- and lipid-modified growth factors that
mediate essential biological processes such as embryogenesis, morphogenesis and
organogenesis. These proteins bind to a membrane receptor complex comprised of a
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frizzled (FZD) G-protein-coupled receptor and a low-density lipoprotein (LDL)
receptor-related protein (LRP). The formation of this ligand-receptor complex initiates
a number of signaling cascades that includes the canonical/beta-catenin pathway as
well as several noncanonical pathways. In recent years, canonical Wnt signaling has
been reported to play a significantrole in the control of bone formation and remodeling.
Clinical studies have found that mutations in LRP-5 are associated with bone mineral
density and fractures. Investigations of knockout and transgenic mouse models of Wnt
pathway components including Wnt-10b, LRP-5 and -6, secreted frizzled-related
protein-1 and -4, dickkopf-1 and -2, Sclerostin, axin-2, beta-catenin and T-cell factor-1
have shown that canonical signaling modulates almost all aspects of osteoblast
physiology including proliferation, differentiation, function, mineralization, apoptosis
and mechanosensory perception as well as coupling to osteoclasts. In addition,
preclinical studies with pharmacologic compounds such as those that inhibit glycogen
synthase kinase-3beta support the importance of the canonical pathway in modulation
bone formation. Moreover, well-established bone forming agents like bone
morphogenetic proteins and parathyroid hormone have been demonstrated to intersect
and utilize components of Wnt signaling pathways. Future research in this swiftly
expanding area of skeletal biology should focus on understanding Wnt/FZD specificity
in the control of bone cell physiology, the role of noncanonical pathways in bone
remodeling, the interplay between Wnt signaling and other bone metabolic pathways
and direct actions of Wnts on cells of the osteoclast lineage.

S$15.4

Thyroid hormones/TR and bone

Graham R Williams

Molecular Endocrinology Group, MRC CSC, Hammersmith Hospital,
Imperial College London, London, United Kingdom.

Childhood hypothyroidism results in severely delayed skeletal development
whereas adult thyrotoxicosis is associated with a 3—4 fold increase in osteoporotic
fracture. To investigate molecular mechanisms underlying these abnormalities we
characterized the skeletal phenotypes of mice harboring dominant negative
mutations (TRal1PV/+, TRalR384C/+, TRPPV/PV) or deletions (TRa0/0,
TRP—/—) of the genes encoding TRa and TRP. Endochondral ossification,
linear growth and bone mineralization were retarded in TRa0/0 mice and more
severely delayed in TRal dominant-negative mutants. In contrast, these
parameters were all advanced in TR knockout and PV-mutant mice. In adults,
3D bone micro-architecture and micro-mineralization densities were analyzed by
quantitative backscattered electron scanning electron microscopy. TRa mice
displayed increased cortical bone width, and an 8-9 fold increase in trabecular
bone volume with increased thickness of individual trabeculae and greater micro-
architectural complexity. In contrast, analysis of all these parameters including
quantitation of bone micro-mineralization density revealed TR mutants were
markedly osteoporotic. Studies of T3-target gene expression revealed phenotypes
of skeletal hypothyroidism in TRa mutant mice but skeletal thyrotoxicosis in TRB
mutants. We further demonstrated that TRa. is expressed at 15-fold higher levels
in bone than TR, whereas TR is predominantly expressed in hypothalamus and
pituitary and controls negative feedback regulation of TRH and TSH.
Accordingly, TRo. mutant mice were euthyroid whereas TRBPV/PV and
TRB—/— displayed pituitary resistance to thyroid hormone with elevated
circulating thyroid hormone levels. This analysis of a series of TR mutant mice
with differing genetic backgrounds unequivocally demonstrates that TRa. is the
predominant TR isoform in bone, and shows that skeletal responses to disrupted
TR signaling result from effects of the mutation on systemic thyroid status.

Immune-endocrine turmoil of pregnancy — S16
$16.1

Endocrine diseases during pregnancy
Risto Kaaja
Helsinki University Hospital, Helsinki, Finland.

Successful pregnancy depends on the ability of the maternal immune system to
tolerate a genetically incompatible feto-placental unit. One of the important
adaptations leading to this immuno-tolerance is the shift, at implantation, of Th 1
dominance to Th 2 dominance. Successful pregnancy is a Th2 dominant immune
state, therefore, it is not surprising that women with a Th 1 dominant immune
disease such as rheumatoid arthritis, thyroiditis or multiple sclerosis improve
during pregnancy, while patients suffering from Th 2 dependent immune disease,
such as SLE, fare worse during pregnancy.

Interestingly, three autoimmune diseases, rheumatoid arthritis, multiple
sclerosis and thyroiditis, that are reported to ameliorate or stabilize during
pregnancy in the majority of women, are more likely to relapse during the year
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after delivery. The postpartum period can be regarded as a time of ongoing
heightened inflammatory activity. The onset of rheumatoid arthritis is five times
more likely in the puerperal period than at any other time. Multiple sclerosis is
known to ameliorate during the last trimester of pregnancy. After delivery, the
relapse rate is higher than that before pregnancy. Importantly, the decrease in the
relapse rate during pregnancy was more marked than any drug mediated
therapeutic effect reported to date. Of the acute endocrine emergencies an acute
form of Sheehan’s may go unrecognized, leading to unnecessary maternal deaths.
Cushing’s syndrome has very bad consequences for the fetus and must be
diagnosed and treated urgently, if not emergently. Pheochromocytomas are
always endocrine emergencies requiring urgent and sometimes emergent
treatment. Hyperparathyroidism is usually mild, but severe hypercalcemia can
be a true endocrine emergency.

Recognition of the interactions of these endocrine conditions and their specific
treatments with the complicated maternal-fetal unit makes their diagnosis and
treatment simultaneously both difficult and extremely rewarding.

$16.2

Estetrol (E4), the forgotten fetal steroid
Herjan Coelingh Bennink & Monique Visser
Pantarhei Bioscience B.V., Holland, Netherlands.

Estetrol (E4) is a natural human steroid, produced exclusively during pregnancy
by the fetal liver. Estetrol has been discovered in 1965 by Diczfalusy at the
Karolinska Institute in Stockholm.

The role of E4 in embryonic physiology and/or human pregnancy is not known.
During human pregnancy E4 is detectable from 9 weeks pregnancy onwards.
Estetrol reaches the maternal blood circulation via the placenta. Maternal and
fetal E4 concentrations increase exponentially during pregnancy and peak at high
levels at term with fetal levels about 10-20 times higher than maternal levels as
confirmed by data obtained by Pantarhei Bioscience. Based on low receptor
binding compared to estradiol (E2), E4 was thought to be a weak estrogen. Since
the early eighties the molecule has been neglected.

The pharmacological properties of oral E4 as investigated by Pantarhei
Bioscience can be summarised as follows. Estetrol is orally bioavailable in the rat
and acts as an estrogen on bone, brain, vagina and endometrium. Estetrol
suppresses hot flushes and inhibits ovulation. Surprisingly, E4 acts as an estrogen
antagonist on the breast since it was shown to prevent development of breast
tumors and to remove pre-existing breast tumors in the DMBA rat model.

In phase I studies in early postmenopausal women E4 showed high oral
absorption, full dose linearity, high bioavailability, low inter-subject variability and a
long elimination half-life with a mean of 28 hours. Estetrol appeared to be
efficacious, safe and without side-effects up to a dose of 20 mg per day for 28 days.

Estetrol will be developed further for the treatment of breast cancer, prostate
cancer, osteoporosis and for those Th2-mediated auto-immune diseases, that are
known to improve during pregnancy.

$16.3

Regulatory T cells in pregnancy

Ana Claudia Zenclussen', Juliane Rau', Catharina Thuere',

Anne Schumacherl, Gerolf Zimmermann~, Hans-Dieter Volk' &

Henry Alexander?

]Charite, Institute of Medical Immunology, Berlin, Germany; 2University of
Leipzig, Leipzig, Germany.

The survival of the semiallogeneic fetus within the mother is thought to be due to
mechanisms of immunological tolerance. Regulatory T cells (Treg) are believed
to have a crucial role in maintaining pregnancy by creating a transient tolerant
microenvironment within the maternal uterus as former studies confirmed. We
have evidences that Treg expand in lymph nodes from normal pregnant mice
already on day 2 of pregnancy. Abortion-prone mice present diminished numbers
of Treg in immune organs throughout pregnancy. As both pregnancy
combinations (normal pregnant and abortion-prone mice) present similar levels
of progesterone, estriol and estrone, hormones do not seem to be involved in Treg
expansion. However, they may be involved in their recruitment into the vaginal
lumen.

An enormous augmentation in the number of TCRaB+CD4~CD8 ~foxp3 ™
cells in vaginal mucus from normal pregnant animals already on day 0.5 after
conception, followed by an increase in Treg numbers in lymph nodes, suggest that
Treg need to be activated by male antigens for being protective. The antigen
presentation would take place in the periphery e.g. in vaginal mucus, the first site



of contact with paternal antigens, directly after insemination as we could confirm
by identifying paternal antigens and paternal APCs at this site. This explains
previous observations on Treg transfer being effective in preventing abortion if
done on days 0-2 of pregnancy but not later. Interestingly, mating CBA/J females
with vasectomized BALB/c males generated foxp3™ cells in lymph nodes
draining the uterus, while pseudopregnancy induced by mechanical stimulation
did not. Treg-induced tolerance is transient, as Treg came back to the normal
levels after the disappearance of the paternal/fetal antigens, 14 days post-partum.

The molecules responsible for Treg recruitment immediately after copulation
are being currently studied in our laboratory. Besides, running clinical studies will
help us clarifying whether similar pathways are taking place in humans.

S16.4

The effect of pregnancy on immune disease
M. Hazes

The Netherlands.

Abstract Unavailable

Somatostatin receptors in health and disease — S17
$171

Pro and contra of SRIF analogue therapy in pituitary tumors
AJ van der Lely
Erasmus MC, Rotterdam, Netherlands.

Long-acting somatostatin analogues normalize serum IGF-I levels in about 65%
of acromegalic patients. Somatostatin analogs reduce GH secretion but also
induce GH resistance of the liver because of low portal insulin levels; i.e. patients
have a relative high GH level and a GH resistance of the liver which results in a
relative low IGF-I action because of high IGFBP1 levels, but the other tissues still
have normal GH sensitivity. One might predict that long-term follow-up of
treated acromegalic patients is mandatory for find out the potential differential
effects of the various medical treatment modalities. Especially as nowadays, the
combination of somatostatin analogues and GH-R antagonists will be used by
clinicians more frequently in order to decrease administration interval of the
GH-R antagonist, as well as reduce its dose that is necessary to control disease
activity in those acromegalic patients that do not respond to long-acting
somatostatin monotherapy. The novel multiligand analogue SOM230 might
increase the number of patients that can be biochemically controlled. SOM230
inhibits free IGF-I in a more sustained fashion compared to octreotide, implying
longer duration of action. The superior action of octreotide compared with
SOM230 in stimulating IGFBP-1 levels in acromegalic patients, suggests direct
regulation of IGFBP-1 by somatostatin analogues via the somatostatin subtype 2
receptor. In summary, somatostatin analogs are the only compounds of which, at
least in acromegaly, it has been shown that they reduce tumor size in those
subjects that express sst on their pituitary tumors. However, the expression of sst
on other tissues, involved in glucose metabolism, might have a negative influence
on glucose metabolism on some patients

$17.2

Somatostatin receptors in neuroendocrine tumors

Kjell Oberg

Department of Endocrine Oncology, Uppsala University Hospital,
Upppsala, Sweden.

A unique feature of neuroendocrine tumors is that they express peptide hormone
receptors. All five subtypes of somatostatin receptors are expressed in
neuroendocrine tumors with dominance for receptor type 2 (SST2). Stimulation
of SST2 can not only inhibit hormone release from the tumor, but also tumor cell
growth. Both SST2 and 3 are involved in apoptosis of neuroendocrine tumor cells.
SST’s in intratumoral blood vessels might implicate a role of anti-angiogenesis of
somatostatin and somatostatin analogues. Midgut carcinoids express about 80%
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of the tumors SST2. The same is true for most endocrine pancreatic tumors,
except for benign insulin producing tumors that has a lower expression (50%).
Signaling through SST?2 inhibit hormone release and causes antiproliferation,
whereas stimulation of SST2 and 3 causes apoptosis. ' ' Indium-DTPA-octreotide
(Octreoscan®) can be applied for localisation and staging of neuroendocrine
tumors. Labelling of octreotide with either '”’Lutetium or **Yttrium is used for
tumor targeted radioactive treatment (PRRT). The use of somatostatin analogues,
Octreotide and Lanreotide, has been a real break-through in the management of
functioning neuroendocrine tumors. Symptomatic and biochemical improvement
has been noticed in 50-60% of the patients and tumor reduction in 5-10%. A new
somatostatin analogue — SOM230 — has been applied in phase-2-trials. This
analogue is binding with high affinity to receptor 1, 2, 3 and 5, but not 4. It has
already demonstrated significant symptomatic effects in patients with functioning
neuroendocrine tumors, resistant to octreotide treatment. In the future analysis of
the expression pattern of different somatostatin receptors in neuroendocrine
tumors will be important, particularly if new somatostatin analogues will be
developed.

$17.3

Peptide receptor therapy
DJ Kwekkeboom

The Netherlands.

Abstract unavailable

S17.4

Cortistatin, a multi-functional somatostatin receptor analog
Luis de Lecea

Stanford University, Palo Alto, CA, United States.

Cortistatin is a neuropeptide that belongs to the somatostatin family, and shares 11
of its 14 amino acid residues with somatostatin. Studies in the central nervous
system have shown that cortistatin has activities different from somatostatin,
including enhancing slow wave sleep and selective conductances. However, in
the periphery cortistatin appears to act as a somatostatin receptor analog. We have
generated cortistatin ko mice and have analyzed the molecular, behavioral and
immunological consequences of cortistatin deficiency. Our data suggest that
cortistatin is a parallel system to somatostatin in the central nervous system, and
may have specific and relevant functions in the immune system.

Puberty and hypogonadism — S18
$18.1

Endocrine disorders of puberty
Marek Niedziela
Poznan University of Medical Sciences, Poznan, Poland.

Puberty is a process in humans that leads to the development of secondary
sexual characteristics and reproductive capabilities. The physical changes of
puberty result from two separate and independent but overlapping processes:
gonadarche and adrenarche. The activation of hypothalamic-pituitary-gonadal
(HPG) axis plays a key role in gonadarche whereas body weight and body
mass index are postulated as triggering the adrenarche. The impairment of
this cascade will result in temporary or permanent disorders of reproductive
endocrine function. This primarily endocrine process can be disrupted by
genetic and environmental factors. The timing of pubertal onset is defined as
normal if occurs between the ages of 8 and 13 years in girls and 9 and 14
years in boys. However the controversies concerning the age limit of onset of
puberty have been raised. Precocity can be central (GnRH-dependent) or
peripheral (GnRH-independent) in its etiology and iso- or heterosexual
(consistent or inconsistent with gender). Central precocious puberty in girls is
rather idiopathic whereas in boys has predominantly pathologic cause.
Peripheral precocious puberty occurs rarely. The most common cause of
delayed puberty is constitutional delay of growth and puberty, especially in
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boys. However the other common etiologies should be considered: 1.
Functional hypogonadotropic hypogonadism; 2. Permanent hypogonadotrophic
hypogonadism and 3. Permanent hypergonadotrophic hypogonadism. The
treatment strategy is highly specific for each single disorder. Genetic studies
on newly detected factors regulating HPG axis (eg. KiSS-1 and GPR54 as
gatekeepers of gonadotropin-releasing hormone release neurons or FGFRI)
may improve understanding of normal variation in pubertal timing and
provide further directions for treatment.

$18.2

Role of sex steroids and nitric oxide in male sexual function
Vincenzo Rochira

Department of Medicine, Endocrinology and Metabolism, Geriatrics,
University of Modena and Reggio Emilia, Modena, Italy.

Nitric oxide (NO) is the main final effector for penile erection achievement and
maintenance in men and it constitutes a crucial target for therapeutical
strategies addressed to the treatment of erectile dysfunction. The role of sex
steroids penile NO pathway is still unclear, but some data suggest a positive
role of androgens. In order to study the effects of sildenafil on human sleep-
related erections according to the state of androgenization, we recently
evaluated the effects of sildenafil (S) or placebo (P) on sleep-related erections
in hypogonadal (H) men with very low testosterone levels: <200 ng/dl
(6.93 nmol/L), before (H—T) and during (H+T) testosterone replacement
treatment (T) and in control (C) subjects. Sleep-related erections were impaired
in hypogonadal men before testosterone treatment (H—T+P) when compared
with control subjects taking placebo (C+P). Testosterone alone (H+T+P)
and sildenafil alone (H—T+S) restored normal sleep related erections,
however, the combined treatment (sildenafil + testosterone) resulted in the
maximum positive effect on sleep-related erections parameters. The effects of
testosterone plus sildenafil resulted higher than the sum of the effects of both
drugs used alone. Sildenafil administered at bedtime improves sleep-related
erections in hypogonadal men, suggesting that the nitric oxide pathway may be
pharmacologically enrolled and enhanced despite low serum testosterone.
Furthermore, these data strongly support the idea of a synergic effect of
sildenafil and testosterone on sleep-related erections. In clinical practice this
concept is supported by the evidence that testosterone treatment restores
sildenafil efficacy in subjects with erectile dysfunction and low to low-normal
serum testosterone, who were non-responder to sildenafil alone. The combined
treatment seems to be efficacious also in subjects with metabolic diseases such
as diabetes mellitus. Whether or not estrogens are able to modulate NO
pathway within the penile tissue remains to be ascertained in detail, but an
androgen-estrogen cross-talk seems to be involved in the pathophysiology of
male penile erection, but concerning estrogens dose-response and in vivo
studies are lacking.

$18.3

Clinical management of premature ovarian failure
S Christin-Maitre

France.

Abstract unavailable

S18.4

Gonadal function in ageing men

Jean M Kaufman

Ghent University Hospital, Ghent, Belgium.

Involutional changes of gonadal function in healthy ageing men are
progressive and mostly of modest amplitude with considerable between-
subject variability. Albeit some men may remain relatively spared, the
occurrence of age-related changes are nevertheless well documented at the
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population level in both cross-sectional and longitudinal observational studies.
These changes affect Sertoli cell function and spermatogenesis as well as
Leydig cell function and testosterone (T) production and they are the
consequence of both primary testicular changes and alterations in neuro-
endocrine regulation of gonadotropin secretion. Men retain fertility until old
age, but there are age-related reductions of testicular size, Sertoli cell mass
and spermatogenic activity with moderate decline in semen volume, sperm
motility and morphology with maintained sperm concentration. This is
reflected in a progressive increase of FSH levels and marked decrease of the
ratio of serum levels of inhibin over FSH. More than 20% healthy men over
60 yr present with serum T levels below the range for young men. This is the
consequence of decreased Leydig cell mass and altered hypothalamic
regulation of LH secretion. Together with a progressive age-related increase
in serum SHBG levels, this results in a 50% reduction of the serum
bioavailable fractions of serum T (i.e. free and non SHBG-bound T) between
age 20 and 75yr. Although the clinical changes of ageing in men are
reminiscent of signs and symptoms of hypogonadism in young men, clinical
relevancy of the decline in sex steroid levels in ageing men has not been
unequivocally established and minimal androgen requirement for elderly men
remain poorly defined and are likely to vary between individuals. Therefore,
borderline androgen deficiency cannot be reliably diagnosed in the elderly and
differentiation between “substitutive” and “pharmacological” androgen
administration is not possible. Awaiting documentation of long-term risk-
benefit ratio, a conservative approach to androgen treatment in elderly men
seems appropriate.

Pituitary cell biology — S19
$19.1

Role of folliculo-stellate cells in the anterior pituitary: a historical
review

Wilfried Allaerts

Nijverdal, Netherlands.

Cell developmental studies have frequently used the hypophysis as a model for
complex differentiation pathways. Nevertheless, many of this work has been
focused on the hormone-producing cell types of the anterior pituitary (AP),
whereas the so-called folliculo-stellate cells (FS cells) have often been ignored in
these studies. FS cells form an enigmatic, non-hormone-secreting cell group.
Initially designated as supportive cells, they were soon found to be the putative
source of many, newly discovered peptides and growth factors. They were also
shown to be involved in paracrine communication with other pituitary cell types
and in communication through electrically coupled syncytia. Moreover, several
authors have provided evidence for their possible role in pituitary cell
regeneration and processes of cell transdifferentiation.

So far, little is known about the precise embryological origin of the mature FS
cells. Since the discovery of adult stem cell populations in various organs, several
authors have indicated a possible role of FS cells in this respect too. Also new
evidence relating FS cells to the production of cytokines, their involvement in
nitric oxide signaling and an in vitro immune accessory function were added to
the list of physiological roles of the FS cells. The question however is whether
these multiple functions can be ascribed to one, homogeneous but pluripotent cell
type, or whether the pituitary FS cells represent a heterogeneous cell group
consisting of various subtypes (unrelated or related to a common ancestor cell
type).

We previously demonstrated the partial overlap between immunocompetent
MHC-class II-positive dendritic cells (DC) and S100 protein-positive FS cells. In
a transgenic mouse model for conditional DC ablation, we showed that early
macrophages could be prevented from colonizing the AP. Also, around
embryonic day 12 of chick development, early macrophages were detected in
the anterior pituitary before pituitary cell differentiation was completed and well
before FS cells obtained their mature phenotype.

The present historical review of FS cell research highlights the importance of
conceptual frameworks in cell lineage studies. Cell biological systems from the
past, like the reticulo-endothelial system or the more recent mononuclear
phagocyte system, nowadays are considered obsolete and incomplete. Still there
is a need for theoretical frameworks in new annotation studies and for the clinical
applications of contemporary research. The FS cell model not only is very
interesting for the study of development of organs with two or more embryonic
Anlagen. Also, questions related to the therapeutic usefulness of pituitary cell
regeneration are envisaged in cases of pituitary dysfunctioning or
hypopituitarism.
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$19.4

Signalling in pituitary tumours: the roles of Akt, BRAF, AIP and other
novel agents

Marta Korbonits

Department of Endocrinology, Barts and the London Medical School,
London, United Kingdom.

Numerous growth factors, oncogenes, tumour suppressor genes and hormonal
influences have been implicated in pituitary tumorigenesis. We have demon-
strated that the PI3K-Akt pathway is upregulated in pituitary tumours and since
Akt is a major downstream signalling molecule of growth factor-liganded
tyrosine kinase receptors it is possible that an abnormality at this level could be
the primary driver of pituitary tumorigenesis. The serine/threonine kinase B-Raf
functions as a downstream effector of Ras, interpolated between the tyrosine
kinase receptor and the mitogen-activated protein kinase (MAPK) pathway and
acting in parallel to the Akt pathway. We have found significant over-expression
of B-Raf mRNA in pituitary adenomas, specifically NFPAs and a positive
correlation between mRNA and protein expression. B-Raf overexpression could
lead to increased activation of the MAPK pathway. Using microarray we have
found that the Bcl-associated athanogene (BAG1) mRNA is overexpressed in
somatotroph adenomas and NFPAs; this oncogene binds to and activates Raf-1,
which can potentiate B-Raf activity by heterodimerisation. In a pituitary protein
array we have identified several over- and underexpressed proteins and one of the
prominent differentially expressed proteins with potential importance in
tumorigenesis was the heat shock protein 110 (HSP110). This showed significant
overexpression in NFPAs and prolactinomas. Interestingly, another molecular
chaperone, the aryl hydrocarbon receptor interactive protein (AIP) has been
recently identified as a cause for pituitary adenomas in families with isolated
pituitary tumours. We have identified 5 different mutations in 19 familial
acromegalic families causing autosomal dominant disease with incomplete
penetrance. We have also observed prominent differences in AIP mRNA and
protein expression between normal pituitary cells and sporadic pituitary tumours.
Previous data suggest that AIP acts as a tumour suppressor gene but the exact
mechanism leading to pituitary tumorigenesis when AIP is lacking remains to be
identified.

Adipocytokines and pituitary function

Maria M. Malagon, Francisca Rodriguez-Pachecol, Antonio J. Martinez-
Fuentes', Rafael Viézquez-Martinez', Manuel Tena-Sempere ",

Carlos Diéguez” & Justo P. Castafio

'Dept. Cell Biology, Physiology and Immunology. Univ. Cérdoba, Cordoba,
Spain; 2Dept. Physiology, Univ. Santiago de Compostela, Santiago de
Compostela, Spain.

It is widely accepted that, in addition to serving as a repository for energy
reserves, adipose tissue is an active endocrine organ that secretes a variety of
signalling molecules, the adipokines, which play important roles in the
regulation of metabolism, energy balance, feeding behaviour, vascular
homeostasis and immunity. In particular, leptin, resistin and adiponectin
have been implicated in energy and glucose homeostasis. Additional
neuroendocrine functions have also been recognized for leptin as it regulates
the secretion of pituitary GH and LH. In order to elucidate whether
adiponectin, as leptin, may be involved in the regulation of pituitary cell
function, we investigated the effect of this adipokine on somatotrophs and
gonadotrophs and analyzed its interaction with major stimulatory regulators of
these cells (ghrelin, GHRH, GnRH), as well as with their corresponding
receptors (GHS-R, GHRH-R, and GnRH-R, respectively). Results show that
adiponectin inhibits GH and LH secretion as well as both ghrelin-induced GH
release and GnRH-stimulated LH secretion in rat pituitary cell cultures,
wherein the adipokine also increases GHRH-R and GHS-R mRNA content
while decreasing that of GnRH-R. Additionally, we have demonstrated that
the pituitary expresses both adiponectin and the adiponectin receptors,
AdipoR1 and AdipoR2, under the regulation of the adipokine. Taken
together, these data indicate that adiponectin, either locally produced or
from other sources, may play a neuroendocrine role in the control of both
somatotrophs and gonadotrophs. These results will be further discussed on the
context of adiponectin expression in pituitary tumoral cells and its interaction
with other adipokines present in the pituitary.

Financial-support: CVI-139-J.Andalucia, BFU2004-03883-MEC/FEDER,
and CIBER Obesity&Nutrition-ISCIII. Spain.

$19.3

Oncogene gsp and Gso overexpression in pituitary cell biology
Anne Barlier”, Corinne Gérard' & Enjalbert Alain

lLaboratory ICNE UMRG6544 CNRS Université de la Méditérranée,
Marseille, France; “Laboratory of Biochemistry anf Molecular Biology,
CHU Conception, Marseille, France.

Somatic mutations of the as subunit of G proteins were initially reported by
Landis and collaborators in 1989 in somatotroph tumors characterized by
markedly high cAMP levels. These mutations are localized at two critical sites
concerning the intrinsic guanosine triphosphatase activity of the protein leading to
a constitutive activation of the adenylyl cyclase. The mutated protein has been
named the gsp oncogene. On the other hand, Gso. mRNA level varied among
human somatotroph adenomas, the highest expression being observed in gsp-
tumors (not bearing the active Gso. mutant). We previously showed that gsp
oncogene impacted tumoral phenotype, gsp+ tumors being smaller and more
sensitive to octreotide treatment. We have recently showed that high Gsa
expression impacted also tumoral phenotype of gsp- tumors.

Gsa. is coded from GNAS gene which is imprinted in a tissue-specific manner.
Gsa. is paternally silenced in normal pituitary, but a Gso. imprinting relaxation is
found in some tumoral tissue. Unexpectedly, we found that the loss of Gso
imprinting did not induce the expected Gsa overexpression and was not
associated with a modification of methylation status of exonlA DMR
(a differentially methylated region controling the Gsa. imprinting) in human
pituitary tumors.

To explore the impact on transduction pathways of mutated or overexpressed
Gsa protein, we obtained somatolactotroph GH4C1 cell lines by performing
doxycycline-dependent conditional overexpression of the wild type Gsa protein
and expression of the gsp oncogene. Although the resulting adenylyl cyclase and
cAMP levels were ten-fold lower in the wild type Gsa overexpressing cell line, a
sustained MAPKinase ERK1/2 activation was observed in both cell lines.
Overexpression of the wild type Gsa protein as the gsp oncogene initiated chronic
activation of endogenous PRL synthesis and secretion, as well as chronic
activation of ERK1/2-sensitive human PRL and GH promoters.

Thyroid — S20
$20.1

Updated guidelines for the follow-up of thyroid cancer.
Martin Schlumberger
Institut Gustave Roussy, 94805b Villejuif, France.

Follow-up of thyroid cancer patients is aimed at controlling the adequacy of
thyroid hormone treatment and at the early diagnosis of recurrent disease.

Long term thyroxine treatment is given at suppressive doses only in the few
patients with persistent or recurrent disease. When cure has been assessed, serum
TSH should be maintained in the normal range (around 1 uU/ml).

The absence of disease is first controlled by the total body scan (TBS)
performed 3 to 5 days after the post-operative administration of radioiodine.
When the TBS is informative and does not show any focus of uptake outside the
thyroid bed, a subsequent routine diagnostic TBS is usually not necessary.

Cure is assessed at 9—12 months with a neck ultrasonography and a serum Tg
determination obtained 3 days after rhTSH stimulation (0.9 mg im, on 2
consecutive days). The quality of life of thyroid cancer patients is improved with
the use of recombinant human TSH (rhTSH) that avoids hypothyroidism,
provides an effective stimulation of any thyroid tissue and does not increase the
global cost of follow-up.

Low risk patients with a normal neck US and an undetectable rhTSH
stimulated serum Tg are considered cured. This reliable assessment of cure
permits reassurance of patients, the subsequent use of replacement doses of
thyroxine and the simplicity of the subsequent yearly follow-up with serum
TSH and Tg determinations. There is a close relationship between basal and
TSH-stimulated serum Tg levels, and the benefits of TSH stimulation may
decrease with Tg methods with an improved functional sensitivity. At the
present time, there is however no firm evidence that TSH-stimulated Tg
determination can be obviated.

When serum Tg is detectable at a low level following TSH stimulation,
another TSH stimulation should be performed 1 or 2 years later, and the trend
will indicate either irradiated thyroid cells (with decreasing Tg level) or
neoplastic cells (with an increasing Tg level).
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Congenital hypothyroidism with gland in situ

Luca Persani

Dept of Medical Sciences, University of Milan and IRCCS Ist Auxologico
Italiano, Milan, Italy.

Congenital hypothyroidism (CH) is the most frequent endocrine congenital defect
affecting about 1:3000 newborns. In economically/ socially advanced counties,
CH is routinely screened by means of TSH (and/or T4) measurement on dry blood
spot (dbs) since more than 20 years. Neonatal screening allows early recognition
and treatment of affected newborns. Upon data collected in years <2000 by the
Italian CH Registry, the newborns with confirmed CH and gland-in-situ
constituted about 20% of total CH cases. However, in more recent years the
technical improvements in TSH determination in the Center for Neonatal
Screening of Milan region have lead to a progressive lowering of dbs TSH cutoff
value for newborn recall down to 10 mU/l. This has resulted in a significant
increase of the recall rate for CH (CH incidence 2003: 80/91,948 newborns), with
gland-in-situ cases nowadays accounting for more than 55% of total CH cases.
This phenomenon has several important implications concerning the correct
diagnosis and adequate management of these babies. One of the most important
questions raised by this new picture concerns the necessity to treat babies with
mild TSH elevations. The possibility to give correct answers to these questions is
complicated by the extreme heterogeneity of this CH category, highlighted by the
variable thyroid phenotype as well as by the multiple possibilities of association
with non-thyroid malformations/disorders. Relevant advancements have been
done in recent years with the discovery of new genetic causes and the description
of their underlying molecular mechanisms and related phenotypic presentation.
Nevertheless, the cause of several gland-in-situ CH cases remains still unsolved
justifying further efforts in this research field. These efforts will contribute to
reach a more complete pathogenic classification of CH with gland-in-situ which
represents one of the major steps toward an improved and evidence-based clinical
management of CH patients.

$20.3

Thyroid and ageing

Istvan Szabolcs

Semmelweis University, Budaoest, Hungary.

In the healthy elderly there seems to be an age dependent decrease of TSH and FT3
but not FT4. The prevalence of TPOAD positivity increases with age but surprisingly
it has been found to be decreased in centenarians. Antibody positivity is not
predictive for future thyroid dysfunction in old age. The upper range of normal TSH
for the healthy elderly living in sufficient iodine intake areas is higher than in case of
iodine deficiency. Iniodine deficient areas there is a high prevalence of nodular goiter
and hyperthyroidism is mainly caused by toxic nodules. Radioiodine should be
prefered for therapy of Graves’ disease in old age, long term thyrostatic therapy is not
safe. TAO is more severe in old age and there is a less favourable outcome of the
therapeutical options. In an elderly subject subclinical hyperthyroidism with
suppressed TSH is a risk factor for progression to overt disease, for atrial fibrillation,
osteoporosis and may be associated with increased cardiovascular and all-cause
mortality, thus we believe that it should be treated. The clinical significance of
subnormal but measurable TSH is less clear, but in old age treatment may be
considered in case of heart disease or osteoporosis. Subclinical hypothyroidism is a
risk factor for atherosclerosis but slightly elevated TSH in old age should not be
treated: it may even be favourable to have a longer life. In any case, TSH levels
outside the reference intervals should first be controlled before considering
treatment. The cancer risk in cold thyroid nodules increases with advanced age.
According to most but not all studies, in older differentiated thyroid cancer-patients
poor prognostic features are more frequent, total thyroidectomy and radioablation are
recommended and additional treatment of progressive disease should not be denied
because of advanced age.

$20.4

Thyroid autoimmunity: genes and environment

Pia Skov Hansen

'Odense University Hospital, Odense, Denmark; 2University of Southern
Denmark, Odense, Denmark.

Autoimmune thyroid diseases (AITD) comprise two clinical phenotypes, Graves’
disease and Hashimoto’s thyroiditis. These conditions share distinct
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immunological features such as autoreactivity against the key thyroid
autoantigens thyroglobulin and thyroid peroxidase. Considering Graves’ disease
as well as Hashimoto’s thyroiditis, twin studies have revealed a higher
concordance rate among monozygotic (MZ) as compared to dizygotic (DZ)
twins, suggesting a relative strong genetic influence in the aetiology. According to
the endophenotypic approach, it might be useful to subdivide a clinical phenotype
into a set of variables thought to represent more basic processes. The presence of
thyroid autoantibodies in euthyroid individuals can be regarded as a central
phenotypic anchor point and, using the twin design, the relative contributions of
genetic as well as environmental effects in the aetiology of AITD, at this early
stage of the disease process, has been clarified as well.

The genetic contribution to autoimmune disease (AID) has been intensely
investigated, and a slow progress towards identification of AITD susceptibility
genes is seen. There is evidence of association and, in some cases, even linkage
between AITD and several genetic loci. However, one problem is often the very
pronounced discrepancy between the initial and subsequent reports. On the other
hand, epidemiological studies aim at identifying specific measurable environ-
mental exposures of importance for the development of AITD. So far only a few
environmental factors (e.g. iodine intake and smoking habits), with a clear
detectable effect on the disease, have been characterized. The underlying
challenges in trying to understand a complex phenotype, such as AITD, will be
discussed.

Pheromones, odorant and taste receptors — S21
S$21.1

Odorant receptors and reproduction
Hanns Hatt
Ruhr-University Bochum, Bochum, Germany.

Fertilization is still one of the nature’s best-kept secrets. Despite a century of
research we still lack a comprehensive understanding how mammalian sperm
cells navigate inside the female body, locate, and finally fertilize the egg. More
than a decade ago, the unexpected finding of olfactory receptor expression in
human testicular tissue led to speculation about a potential role of these
chemoreceptors in various aspects of mature sperm behavior, especially sperm
chemotaxis. We could obtain first evidence in favor of this hypothesis by the
identification of hOR17-4, a testicular olfactory receptor that mediates human
sperm chemotaxis. We showed that in vitro activation of the receptor hOR17-4 by
a variety of floral odorants (e.g. bourgeonal, cyclamal) mediates both chemotaxis
and chemokinesis in human sperm cells. A detailed characterization of the
receptor’s molecular receptive range as well as the first description of a potent
receptor antagonist could provide the basis for future applications in fertility
treatment with important consequences in contraception. Very recently we
reported cloning, recombinant expression and functional characterization of
another human testicular olfactory receptor (hOR17-2). Using a combination of
imaging behavioral assays, we showed activation of sperm by cognate receptor
ligands and described a specific receptor-mediated motility pattern. Comparative
analysis of different OR-induced signaling pathways as well as cell-specific
receptor expression profiles are subject of current research. Given an estimated
number of up to 40 different testiculary expressed odorant receptors, an
identification of the stimulatory ligands of further members of this “unconven-
tional” group of ORs is critical to gain new insight in their role in reproduction.

§21.2

Molecular architecture of pheromone sensing in mammals
Catherine Dulac

HHMI, Cambridge, MA, United States, Harvard University, Cambridge,
MA, United States.

The neuronal processing of pheromone signals within distinctive brain structures
leads to marked changes in animal behaviour and endocrine status. The highly
reproducible and species-specific character of the response to pheromones offers a
unique opportunity to uncover the neural basis of genetically pre-programmed
behaviours. Molecular and genetic investigation of the mechanisms underlying
pheromone pheromone-evoked responses in the mouse nose and brain have
revealed a neural strategy that is strikingly different from that used in other
chemosensory modalities such as taste and olfaction. Our studies have provided
novel insights into the sensory coding of pheromone signals leading to gender
identification and aggressive behaviour, and into the developmental mechanisms
leading to the emergence of distinct olfactory pathways. Our most recent



experiments using conditional and GFP-expressing viral vectors are aimed at
visualizing entire brain circuits responsible for innate behaviours.

$21.3

Endocrine and behavioural responses to pheromones
Peter Brennan

University of Bristol, Bristol, United Kingdom.

According to the original definition, pheromones are substances released by an
individual that have definite behavioural or physiological effects on another
individual of the same species. For example, male mouse urine contains a
complex mixture of chemosignals, some of which, such as brevicomin and
thiazole are testosterone-dependent and signal the presence of a reproductively
active male. These have powerful effects as releaser pheromones to elicit
aggression from other males, as well as having effects as primer pheromones on
female reproductive state, such as puberty acceleration and induction of oestrus.
However, as the complexities of vertebrate chemosensory communication have
become evident, the original definition of pheromones has begun to appear too
restrictive. For instance, peptide chemosignals related to the major histo-
compatibility complex convey information about individual identity, which as
signaller pheromones can influence behaviour or physiology without eliciting a
definite response.

In addition to mediating individual recognition in social contexts, these
individuality chemosignals enable female mice to recognise the urinary
pheromones of their mate, to which they are exposed at mating. This
chemosensory memory is vital for their reproductive success, as it prevents the
pre-implantation pregnancy failure that is induced by exposure to urinary
pheromones from an unfamiliar male. This pregnancy block effect (Bruce effect)
is mediated by the vomeronasal system, via the dopaminergic suppression of
prolactin production by the pituitary. A range of evidence suggests that memory
formation to the mating male’s pheromones involves synaptic changes in the
accessory olfactory bulb at the first stage of the vomeronasal pathway. This results
in a selective inhibition of the mate’s pheromonal signal, preventing it from
activating neural circuits in the corticomedial amygdala and hypothalamus that
mediate the endocrine changes responsible for pregnancy block. This is just one
example of the way that learning can reinforce or inhibit innate pheromonal
responses.

S21.4

Bitter taste receptors and food intake

Wolfgang Meyerhof, Maik Behrens, Bernd Bufe, Anne Brockhoff,
Susann Forster, Claudia Reichling, Christina Kuhn & Marcel Winnig
German Institute of Human Nutrition, Potsdam-Rehbruecke, Germany.

Taste is an overriding determinant of food choice and leads to the development of
preferences impacting on nutrition and eventually health. To investigate the
molecular basis of gustation and its link to nutritional behaviour, we isolated all
25 members of the human bitter taste receptor gene family, TAS2Rs, and
established their expression profile on the tongue. Using functional assays we
identified the cognate bitter compounds for ~ half of the encoded receptors. Our
data suggest that TAS2Rs appear to be broadly tuned to detect compounds with
common structural motifs, explaining how humans are capable of perceiving
thousands of bitter substances with a small set of receptors. This broad tuning is
likely caused by the presence of multiple binding sites for various bitter
compounds on the TAS2Rs. Our experiments also revealed that the biochemical
properties of the receptors define perceptual sensitivity of individuals. Moreover,
frequently occurring polymorphisms in TAS2R genes determine numerous
receptor variants, which can differ in the sensitivities for their cognate bitter
compounds up to 1000 fold, thereby generating perceptual variability in the
population. How far receptor mechanisms determine tasting is shown for
saccharin, a compound that taste sweet through activation of the sweet taste
receptor at low and moderate concentration, with an off-taste caused by its ability
to activate two TAS2R bitter taste receptors simultaneously and to block the
sweet taste receptor at higher concentrations.

To date direct evidence is still missing that convincingly proves or disproves the
impact of gustation on intake behaviour. However, strong circumstantial evidence
comes from the phylogenetic analysis of human TAS2R genes and from the
analysis of TAS2R polymorphisms and taster phenotypes that evolved
independently in chimanzees and humans as well as from an association study
identifying a TAS2R16 allele as a risk factor of alcohol dependence. Taken
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together, our data strongly suggest that genetics and peripheral taste receptor
mechanisms govern gustatory perception and perceptual variability in the
population with a probable impact on nutrition and health.

Bone — S22
S§22.1

Bisphosphonates: molecular mode of action and adverse effects
Michael J Rogers
University of Aberdeen, Aberdeen, United Kingdom.

Bisphosphonates are the mainstay of treatment for metabolic bone diseases such
as post-menopausal osteoporosis and Paget’s disease. Enormous progress has
been made over the last few years in understanding how these drugs act at the
molecular level. After targeting bone and selective internalisation by osteoclasts,
simple bisphosphonates are incorporated into cytotoxic, non-hydrolysable
analogues of ATP. By contrast, the more potent nitrogen-containing bispho-
sphonates inhibit FPP synthase (an enzyme of the mevalonate pathway), which
disrupts the synthesis of the isoprenoid lipids FPP and GGPP. These lipids are
required for the carboxy-terminal modification (prenylation) of small GTP-
binding proteins such as Ras, Rho, Rac and Rabs. Prenylated small GTPases act as
molecular switches, regulating processes fundamental to osteoclast function,
including membrane ruffling, vesicular trafficking, cytoskeletal organisation and
cell survival. Inhibition of FPP synthase by bisphosphonates prevents the
prenylation of small GTPases and causes the accumulation of the unprenylated
(and, in some cases, inappropriately activated) forms of the proteins, thus
disrupting osteoclast function and causing osteoclast apoptosis.

The most common adverse effect of intravenous bisphosphonate therapy is a
brief, ‘flu-like acute-phase reaction. We have recently demonstrated that this
effect appears to be due to inhibition of FPP synthase in peripheral blood
mononuclear cells, which causes an accumulation of the upstream isoprenoid
lipid IPP. The latter is known to stimulate the Vgamma9Vdelta2 subset of
gamma,delta-T cells, causing the release of TNFalpha and IFNgamma and hence
the rapid onset of ‘flu-like symptoms. Esophageal irritation by oral bispho-
sphonates may also be caused by inhibition of FPP synthase in GI epithelial cells,
however the exact cause of recently-described, rare cases of osteonecrosis of the
jaw remains unclear.

Thus, the ability of nitrogen-containing bisphosphonates to inhibit the
mevalonate pathway explains their well-known, potent inhibitory effects on
bone-destroying osteoclasts as well some of their adverse effects.

$22.2

Calcimimetics in the management of hyperparathyroidism
Munro Peacock

Indiana Universtity, Indianapolis, United States.

The cell surface calcium receptor (CaR) in the parathyroid gland plays a central
role in the regulation of serum calcium homeostasis. Activation and inactivation
mutations in the CaR lead to chronic hypocalcemia and hypercalcemia states
(Brown, EM. Mutations in the calcium-sensing receptor and their clinical
implications. Horm Res 1997 48 199-208). Type 11 calcimimetics are a novel
class of compounds that directly reduce PTH secretion from the parathyroid cell
by binding to the CaR and increasing its sensitivity to extracellular ionized
calcium, thus causing a left-shift in the Ca-PTH setpoint (Nemeth, EF et al.
Calcimimetics with potent and selective activity on the parathyroid calcium
receptor. PNAS USA 1998 95 4040-4045). Cinacalcet is an oral calcimimetic that
has been shown to reduce serum PTH and calcium in secondary hyperparathyr-
oidism of renal failure (Block, GA et al. Cinacalcet for secondary hyperpar-
athyroidism in patients receiving hemodialysis. N Engl J Med 2004 350
1516-1525), in primary hyperparathyroidism (Peacock et al. Cinacalcet
Hydrochloride maintains long-term normocalcemia in patients with hyperpar-
athyroidism. J Clin Endocrinol 2005), and in parathyroid cancer (Silverberg, SJ
et al. Cinacalcet reduces hypercalcemia in patients with parathyroid carcinoma.
J Bone Min Res 2006 21 Suppl. 1 S440).

Cinacalcet therapy is well tolerated long-term, and current studies indicate that
it may play a valuable role in the medical management of diseases of
hyperparathyroidism.
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§22.3

Primary hyperparathyroidism: surgical approach and benefits
Svatopluk Adamek

3rd Dpt of Surgery, First Fac of Medicine, Charles University, Prague, and
Teaching Hospital Motol, Czech Republic, Prague, Czech Republic.

Surgical therapy of the primary hyperparathyroidism (PHP) offers a definite and
curative treatment. The cooperation with an experienced endocrinologist is
necessary, because the confidence that the patient has a PHP, is the primary
presumption for the proper surgical therapy of the PHP. The result of a
parathyroidectomy depends mainly on preoperative localization of hyperfunctional
tissue and the experience of the surgeon. The parathyroidectomy remains curative
approach in 97% of patients if provided by an experienced surgeon. The neck
ultrasonography and MIBI scintigraphy of parathyroid glands remain the gold
standards in preoperative imaging. The surgeon must but be able to perform a
parathyroidectomy in case where preoperative localizing methods are not successful.
In addition, we require an indication to surgical approach in patient with concomitant
thyreopathy. The basic technique of a parathyroidectomy is the bilateral exploration
of the neck with the examination of all locations of the parathyroid glands, including
ectopic ones, usually from the collar skin incision above the jugulum.

In terms of a minimalization of surgical approach, unilateral, radionavigated and
miniinvasive approaches were developed. In case of intrathoracic-mediastinal
localization of parathyroid glands, the partial median sternotomy is the basic
approach. In 3.5% of 680 our patients, the neck approach was not sufficient. The
complications of parathyroidectomy are not common. They include the hypo-
parathyroidism and the recurrent laryngeal nerve injury with following vocal cord
paralysis. Benefits To date, the parathyroidectomy is a short, one-day surgery
operation in surgical centers. The improvement of surgical technique offers a surgical
treatment to “asymptomatic* patients. In case of a clear localization of parathyroid
adenoma by sonography or MIBI scintigraphy, the operation is short, safe and does
not stress the patient. In these patients, the so-called small symptoms (fatigue,
musculoskeletal pain, weakness, dyspepsia, polydypsia, constipation, polyuria,
pruritus, depression) are ameliorated.

Supported by IGA MZ CR &. 8308-5/2005

$22.4

Absolute risk prediction for fracture
H Pols

Abstract unavailable

Reproductive endocrinology/andrology — S23

$23.1

Androgen regulation of spermatogenesis

Philippa Saunders', Lee Smtih!, Robert Hooley', Karel De Gendt?,

Evi Denolet?, Guido Verhoeven? & Richard Sharpel

'MRC Human Reproductive Sciences Unit, Edinburgh, United Kingdom;
2Catholic University of Leuven, Leuven, Belgium.

Spermatogenesis is a complex process involving interactions between the somatic
cells (Sertoli, Leydig, peritubular) and germ cells within the adult testis.
Androgens are key regulators of spermatogenesis and intra-testicular concen-
trations of testosterone (T), produced by the Leydig cells, are higher than that in
blood. Androgen action is mediated by the androgen receptor (AR), an
X-chromosome-encoded, ligand-activated, transcription factor. The mechanisms
by which androgens regulate testis function have been explored by determining
the pattern of expression of AR, by manipulating androgen concentrations, by
performing studies in vitro on isolated tubules/cells and most recently by studying
mice with cell-specific deletion of the Ar gene.

In adult testes AR have been immunolocalised to the nuclei of Sertoli, Leydig
and peritubular myoid cells as well as the cells lining blood vessels. Expression in
adult Sertoli cells is stage-dependent and in vitro studies have demonstrated that it
is T-regulated. In rats, ablation of Leydig cells with ethane dimethane sulphonate
results in an acute reduction in intra-testicular T and germ cell loss; germ cell
demise is first observed in the stages of spermatogenesis in which AR expression
in Sc is highest. The impact of Sertoli cell-specific ablation of Ar on testicular
function has been investigated in three independent laboratories. In all cases Ar
ablation resulted in a reduction in testicular size, germ cell loss and infertility.
Expression of rHox5, a Sertoli cell protein previously shown to be T-regulated,
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was reduced as was expression of proteins involved in formation of junctional
complexes. Leydig cell function was altered even though expression of Ar was
maintained in these cells confirming the existence of paracrine interactions
between the seminiferous and interstitial compartments. In conclusion, testicular
function and male fertility are androgen dependent; expression of AR in Sertoli
cells is essential for normal germ cell maturation and fertility.

§23.2

The experimental mouse model for men with Klinefelter syndrome
YanHe Lue, Christina Wang, David Jentsch, Krista Erkkila, Peter Liu,
Monica Schwarcz & Ronald Swerdloff

Dept of Medicine, Division of Endocrinology, LABiomed at Harbor-UCLA
Med Ctr, Torrance, CA, USA.

Klinefelter syndrome (XXY males) is the most common sex chromosome
aneuploidy, occurring in about 1 per 500 men. To study the underlying molecular
mechanisms caused by the extra X chromosome, we have developed an experimental
mouse model for men with Klinefelter’s syndrome. We have demonstrated that adult
XXY mice have absence of germ cells, decreased serum testosterone levels, and
elevated gonadotropin levels. Testicular failure begins early as a result of massive
germ cell loss that precedes the initiation of meiosis. Loss of germ cells is mediated
through apoptosis. Gene microarray with testicular RNA samples from 1-day-old
mice showed inactive X specific transcripts (Xist) expression increased 4.14-fold,
indicating the extra X chromosome is inactivated in XXY testes. Proapoptotic Bcl2-
interacting killer-like and caspase 7 have 1.59- and 1.68-fold increase, and
antiapoptotic transcripts IAP and Bcl2-like-10 have 3.73- and 2.08-fold decrease
respectively in XXY mice. By immunohistochemistry, we found c-kit expression in
gonocytes occurred earlier in XXY than XY siblings, suggesting early differentiation
of gonocytes may contribute to germ cell loss in XXY mice. In addition to germ cell
defect, androgen receptor expression in Sertoli cells is nearly depleted in adult XXY
mice, suggestive of Sertoli cell dysfunction. By transplantation of XY germ cells into
adult XXY testes, we found a few donor XY spermatogonia were able to survive for
10 weeks without further differentiation. Leydig cells in adult XXY mouse testes are
both hypertrophic and hyperplastic. Testosterone production from XXY Leydig cells
is impaired. Besides reproductive dysfunction, we have demonstrated that XXY
mice have impaired learning, memory, and social interaction. By giving testosterone
implants to adult XXY mice, we demonstrated that testosterone treatment
significantly improves the learning ability of adult XXY mice.

$23.3

Genes involved in male infertility: sorting facts from fiction

Ewa Rajpert-De Meyts

Copenhagen University Hospital (Rigshospitalet), Copenhagen, Denmark.

Male infertility is a common disorder and a growing health problem. A large
proportion of unexplained cases have been summarily categorised as idiopathic
infertility. The majority of idiopathic cases, especially those with severely
impaired spermatogenesis incl. azoospermia, are presumably caused by genetic
defects. Genetics of male infertility has been a largely unexplored area, until quite
recently, when new molecular tools unabled discovery of a growing number of
genes involved in spermatogenesis and gamete maturation, e.g. genes mapped to
the AZF region of the Y-chromosome and some genes on the X-chromosome. In
addition, several pathways related to hormonal regulation of reproductive
function contain polymorphic genes, which may affect the function of a given
gene in a discrete manner, such as the CAG and GGN repeats on androgen
receptor, or polymorphisms in CYP, INSL3 genes. Finally, polymorphisms of
genes seemingly unrelated to the reproductive function, have been associated with
male infertility, e.g. mitochondrial gene polymerase, POLG. A rush to analyse
polymorphic genes in various populations, often with poorly characterised cases
and controls, created a lot of confusion in the literature as to the real
pathogenetical involvement of the studied genes in male infertility. There is a
need for large and well-controlled studies, underpinned by basic functional
studies of the investigated genes. A great care must be taken to use proper control
groups, which must be selected with fertility, ethnicity, and age of the subjects in
mind. A very important point is having in mind that environmental exposures
and/or lifestyle factors frequently exert their influence primarily in genetically
predisposed individuals. A good description of the reproductive parameters
(outcomes), preferably with the analysis of the reproductive function on children,
is also essential for the analysis of the consequences of studied polymorphism/
gene aberration, and for an early prognosis as to the future fertility problems.




$23.4

Genetic basis of testicular tumors
Leendert Looijenga

Erasmus MC, Rotterdam, Netherlands.

Various types of human germ cell tumors (GCTs) can be found, referred to as
type I, II and III. The type I are the teratomas and yolk sac tumors of
neonates and infants. No genomic aberrations have been identified in
teratomas, while yolk sac tumors show chromosomal imbalances related to
chromosomes 1, 6 and 20. Type II GCTs are the seminomas and
nonseminomas, derived from carcinoma in situ (CIS)/intratubular germ cell
neoplasia unclassified (ITGCNU). CIS/ITGCNU and seminoma cells mimic
primordial germ cells/gonocytes, amongst others characterized by expression
of the diagnostic marker OCT3/4-POUSFI1. All invasive tumors show gain of
the short arm of chromosome 12. The type III GCTs, i.e. spermatocytic
seminomas, occur predominantly in elderly, and only in the testis. They
originate from primary spermatocytes, and show consistent gain of
chromosome 9, of which DMRTI1 is a candidate. GCTs show specific
patterns of mRNA and microRNA expression, of possible diagnostic and
prognostic value. Besides familial predisposition and infertility, disorders of
sex differentiation (DSD) is a risk factor for type II GCTs. This specifically
forms of hypovirilization and gonadal dysgenesis, in the presence of part of
the GBY region. Besides CIS/ITGCNU, gonadoblastoma can be the precursor
in DSD patients. Gonadoblastoma is the earliest developmental stage in the
genesis of GCTs. TSPY (testis specific protein on the Y chromosome) is a
likely candidate to explain the requirement of the GBY region for malignant
transformation of germ cells. A significant limiting diagnostic factor in DSD
is lack of specific markers for CIS/ITGCNU in case of maturation delay of
germ cells. The type II GCTs are in fact an embryonic cancer in adult
patients. This explains a number of specific characteristics, like their histology
(totipotency), overall sensitivity to DNA-damaging agents, as well as their
chromosomal and genetic constitution.

Obesity — S24
S24.1

Altering adipocyte metabolism as a way to counteract obesity and
insulin Resistance

Sven Enerbiack

Medical Genetics, Dept of Medical Biochemistry, Goteborg University,
Medicinareg, 9A, Box 440, SE 405 30 Gdoteborg, Sweden.

Advances over the last two decades in our understanding of the adipocyte have
clarified its role as a key regulator of both energy balance and intermediary
metabolism. It is now known that in addition to being an insulator and energy
depot, the adipocyte is a highly active cell, secreting a wealth of factors,
including leptin, that play a part in CNS and appetite regulation. There is also a
much greater understanding of how fat cells themselves develop from precursor
cells FOXC2, pRb, PGC-1and RIP140 has been discussed as genes influencing
adipocyte cell fate. By increasing the already existing pool of brown adipocyte
in human adipose tissue, as a way to dissipate excess energy through
uncoupling, this would help conserve ample triglyceridestorage capacity in
white adipocyte and hence counteract ectopic lipid depositions in tissues like
liver and muscles. Since ectopic lipid deposition is intimately connected to the
development of insulin resistance and the metabolic syndrome, factors affecting
white versus brown fat partitioning constitutes an interesting approach to this
health problem.

S24.2

Triglyceride-lowering effect of metabolic switch in white adipose tissue
Jan Kopecky

Institute of Physiology, Academy of Sciences of the Czech Republic,
Prague, Czech Republic.

High level of triglycerides (TG) in plasma is a risk factor for cardiovascular
disease. Various treatment strategies aimed at decreasing plasma TG concen-
trations affect synthesis of lipoproteins in the liver and/or increase clearance of
TG by peripheral tissues. Lipid-lowering effects of fibrates reflects modulation of
the liver metabolism. Antidiabetic agents thiazolidinediones (TZD) lower plasma
TG by enhancing lipoprotein lipase activity in white adipose tissue (WAT). Long-
chain polyunsaturated fatty acids of n-3 series, namely eicosapentaenoic (EPA;
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20:5 n-3) and docosahexaenoic (DHA; 22:6 n-3) acids, that are abundant in sea
fish, act as hypolipidemics, while decreasing the production of lipoproteins. EPA
and DHA may also affect the TG clearance. Most of the above mentioned
treatments induce expression of mitochondrial uncoupling proteins (UCPs) in
WAT. The aims of our studies were to characterize: (i) the potency of WAT to
decrease plasma TG levels; and (ii) the involvement of WAT in the hypolipidemic
effects of EPA and DHA. A large potency of WAT to decrease plasma TG was
demonstrated using transgenic mice with ectopic expression of UCP1 in WAT
(aP2-Ucpl mice). The ectopic UCP1 induces respiratory uncoupling in WAT,
hence stimulating in situ lipid oxidation and mitochondrial biogenesis, and
clearance of plasma TG. Moreover, aP2-Ucpl mice were resistant to high-fat diet
induced obesity and showed higher whole body lipid oxidation. The obesity in
wild type mice was also prevented by replacing only 9% of the dietary lipids by
EPA and DHA. This dietary treatment lowered plasma TG, while inducing lipid
oxidation and mitochondrial biogenesis in WAT. These results supported a
possibility to induce a metabolic switch in WAT, which may change whole body
phenotype, including the lowering of plasma TG. Further studies are required to
assess the importance of this switch for the effectiveness of the lipid-lowering
treatments.

$24.3

Adipokines and insulin sensitivity in humans
José Manuel Fernandez-Real

Hospital of Girona, Girona, Spain.

Decreased insulin action has been proposed as the common factor that is in the
background of the different components of the metabolic syndrome. Insulin
resistance is also associated with a chronic activation of the innate immune
system. The innate immune system constitutes the first line of body’s defence and
it is constituted by different barriers (epithelia, adipose tissue), and different blood
and tissue components as macrophages, and neutrophils. Once activated, the acute
phase response is activated, with generation of different acute phase proteins and
cytokines that are produced in order to struggle against different aggresions, as
infections and traumatisms. The aim of this response is to eradicate these agents,
to repair the harmed tissues, and, through increased insulin resistance, to optimize
the energetic substrates, which will be drained to vital tissues and organs (i.e.
brain and the immune system). Evolution pressures have led to survival of the
fittest individuals, those with genetics that allows the best defence against
infection and periods of famine. The initial evolutive advantages of increased
inflammatory responses, hypersecretion of proinflammatory cytokines (TNF-a,
interleukin 6, interleukin 18), counterbalanced by antiinflammatory molecules
(adiponectin, sCD14, BPI, MBL), turn into chronic inflammation conditions, such
as obesity and type 2 diabetes. Increasing evidence is reported according to which
chronic inflammation precedes these conditions. The knowledge of how these
metabolic pathways interact with the inflammatory cascade will facilitate new
therapeutic approaches.

$24.4

Lipodistrophy and abdominal fat accumulation: new therapeutic
alternatives

LF Van Gaal

Department of Diabetology, Metabolism and Clinical Nutrition, University
Hospital Antwerp, Antwerp, Belgium.

Lipodystrophy (LD) is a well-recognised clinical syndrome of peripheral fat
atrophy and central adiposity, often associated with laboratory abnormalities such
as dyslipidemia and glucose intolerance, and probably linked to insulin resistance.
The long-term consequences of LD and its potential association with
cardiovascular disease remain unknown. The visceral fat accumulation is
characterised by the increased, abundant secretion of a number of peptides
such as leptin, insulin-like growth factor (IGF), adiponectin and the recently
reported resistin and visfatin hormones. Elevated resistin and tumour necrosis
factor (TNF-alpha) levels and low levels of adiponectin secretion may have
implications for the risk of development of type 2 diabetes and cardiovascular
disease. LD is observed not only in rare autosomal syndromes, but also in patients
positive for the human immunodeficiency virus (HIV) who have been treated with
protease inhibitors. Both the origin of LD and its treatment deserve more attention
and further research in clinical settings.

Potential treatment options with leptin and human growth hormone can be
considered to reduce the burden and cardiovascular risk of lipodystrophy.
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Novel hormones — S25
§25.1

Hormones help you live longer - the threat of Klotho
M Kuro-o
The University of Texas Southwestern Medical Center, Dallas, Texas, USA.

A defect in klotho gene expression in mice leads to a syndrome resembling aging,
including a shortened life span, hypogonadism, growth arrest, hypoactivity, skin
atrophy, muscle atrophy, hearing loss, premature thymic involution, cognition
impairment, motor neuron degeneration, arteriosclerosis, osteopenia, soft tissue
calcification, and pulmonary emphysema among others. In contrast, over-
expression of the klotho gene extends life span in the mouse. Thus, the klotho
gene functions as an aging suppressor gene. The klotho gene encodes a single-
pass transmembrane protein and is expressed in limited tissues, notably in the
kidney and brain. The extracellular domain of Klotho is shed and secreted in the
blood, raising the possibility that Klotho protein itself may function as a humoral
factor.

Extended life span in transgenic mice that overexpress Klotho is associated
with increased resistance to insulin/IGF1 and oxidative stress, mechanisms for the
suppression of aging evolutionarily conserved from worms to mammals. Klotho
may affect aging processes partly through its ability to inhibit insulin/IGF1
signaling and to reduce oxidative stress.

Mice defective in fibroblast growth factor-23 (FGF23) exhibit aging-like
phenotypes similar to those observed in Klotho-deficient mice, suggesting that
Klotho and FGF23 may function in a common signal transduction pathway(s). My
laboratory has shown that Klotho binds to multiple FGF receptors (FGFRs) and
enhances the ability of FGF23 to activate FGF signaling. FGF23 was originally
identified as a hormone that inhibited phosphate reabsorption in the kidney. In
fact, both Klotho-deficient mice and FGF23-deficient mice exhibit elevated serum
phosphate levels. In addition, many aging-like phenotypes in these mice are
rescued by restriction of dietary phosphate or ablation of vitamin D activity.
These findings imply a novel concept that FGF signaling and phosphate
metabolism may participate in the regulation of aging in mammals.

$25.2

Phosphatonins and the regulation of renal phosphate transport
P Kumar
USA.

Abstract unavailable

$25.3

Correlation of desoxypyridinolin and c- terminal telopeptide of
collagen type I within different patient collectives

Walter Fassbender, M Goedde, Vincent Brandenburg,

Klaus-Henning Usadel & Ulla Stumpf

Hospital z. HI. Geist, Kempen, Germany; University Hospital, Frankfurt/
Main, Germany; University Hospital, Aachen, Germany;
Endokrinologikum, Frankfurt/Main, Germany; University Hospital,
Duesseldorf, Germany.

Bone metabolism can be measured indirectly with specific biochemical
markers. Desoxypyridinolin (DPD) is a derivate of hydroxypyridinium,
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which is discharged by bone resorption and is totally excreted urinary. A
further marker of collagen resorption is the c-terminal telopeptide of
collagen type I, which is liberated to blood circulation within the bone’s
degradation and undergoes renal elimination. The aim of our investigation
was to look after a correlation of these parameters in healthy subjects (n=
28), patients with type 1 diabetes mellitus (DM) (n=65), and female
patients with diagnosed postmenopausal osteoporosis (PMO). For the
labaratory analysis of DPD we used a solid phase chemiluminescence
enzymimmunoassay and for assessment of c-terminal telopeptide of type I —
collagen a quantitative ELISA was used. We found correlations of both
parameters within the main group (n=181), and all the other subgroups.
The strongest correlation could be found in the group with DM type 1 (r=
0.79, P<0.05) followed by the group of healthy subjects (r=0.75, P<
0.05). In the group of female patients (PMO) a weaker, but significant
positive correlation could be verified (r=0.58, P<0.05). The arithmatic
average of DPD was in the group of healthy subjects about 154 nM
DPD/mM Krea (95%KI: 11.1-19.72), in the group of type 1 DM patients
21.02 (11.23-30.82) and about 38.51 (28.32-48.7) nM DPD/mM Krea in the
group of the female patients (PMO). Both parameters reflect the diverse
amount of bone turnover and correlated significantly positive to each other.
In comparison to the healthy subjects an enhanced bone turnover could be
measured consistently in the group of type 1 DM patients. The hihgest
values but concurrent the widest statistic spread with weaker correlation was
measured in the group of female patients (PMO). This may indicate, that the
results found before therapy are of limited diagnostic value, unlike in the
course of antiresorptive therapy the observed significant alterations of bone
resorption parameters are of specific diagnostic value.

$25.4

Hormonal regulation of iron homeostasis by hepcidin
Sophie Vaulont

Institut Cochin, Paris, France.

Hepcidin is a small circulating 25-amino-acid cysteine-rich peptide first identified
in human blood and urine. The hepcidin gene is expressed mainly in the
hepatocytes, secreted in the circulation and cleared by the kidney. In mammals,
convincing evidence indicates that hepcidin constitutes the master regulator of
iron homeostasis; the circulating peptide acts to limit gastrointestinal iron
absorption and serum iron by inhibiting dietary intestinal iron absorption and iron
recycling by the macrophages. To limit iron egress, hepcidin binds to ferroportin,
a transmembrane iron exporter, thereby inducing its internalization and
subsequent degradation, leading to decreased export of cellular iron.

As befits an iron-regulatory hormone, hepcidin synthesis is induced by iron
stores and inflammation and inhibited by anemia and hypoxia. The mechanisms
regulating hepcidin expression are only beginning to be understood. Recent
studies have highlighted two regulatory cascades: BMP/Smad signaling of
hemojuvelin (a transmembrane protein whose mutation is leading to juvenile
hemochromatosis) and IL-6/STAT3 signaling of inflammation.

Dysregulation of hepcidin is involved in the pathogenesis of a spectrum of iron
disorders. Most of the iron overload syndromes known to date (Hereditary
Hemochromatosis and secondary iron overloads) imply a reduction of hepcidin
secretion. In contrast, excessive cytokine-induced hepcidin expression causes
hypoferremia and contributes to the anemia of inflammation.

The emergence of hepcidin as the pathogenic factor in most systemic iron
disorders should provide important opportunities for improving their diagnosis
and treatment.
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Prevalence of inactivating TSH receptor (TSHR) mutations in a large
series of pediatric subjects with non-autoimmune mild hyper-thyro-
tropinemia (hyperTSH)

Daniela Cordella Alessandro De Marco?, Davide Calebiro', Tiziana

de Filippis?, Glorglo Radetti®, Giovanna Weber5 Maria Crlstma Vigone®,
Marco Capﬁpa Alessandro Sartorlo Marta Busnelli“, Marco Bonomi~,
BICC Chini’, Paolo Beck-Peccoz’ & Luca Persani

'Dept of Medlcal Sciences, University of Milan and Ist. Auxologico
Italiano, Milan, Italy; 2Lab of Experlmemal Endocrinology, IRCCS Ist
Auxologico Italiano, Milan, Italy; Pedlatrlc Unit, Bolzano, Italy; *Pediatric
Unit, Bambin Gesu Hosp Rome, Italy; *Pediatric Unit, HSR, Milan, Italy;
(’CNR Milan, Italy; "Endocrine Unit, Fondazione Policlinico IRCCS,
Milan, Italy.

Mild hypothyroidism is a heterogeneous and frequent disorder in the general
population that is due to autoimmune disease in most of the cases. TSH
resistance is considered a rare genetic disease due to germline loss-of-function
TSHR mutations. However, TSHR mutations have been mainly searched in
patients with large TSH elevations and their actual prevalence among patients
with mild TSH elevations (as those found in mild hypothyroidism) is so far
unknown. In this study, we evaluated the involvement of TSHR mutations in
a large pediatric series of unrelated cases of hyperTSH (n=48, 26 W and 22
M; age 0-12 yrs) selected in various collaborating centers. All subjects had
high TSH (4-15 mU/ml), normal freeT4 concentrations, no antithyroid
antibodies and normal thyroid volume and structure at ultrasound. Through
dHPLC (WAVE apparatus, Transgenomic) and direct sequencing of abnormal
PCR products (ABI Prism), we analyzed TSHR coding sequence, proximal
promoter and intron-exon boundaries. These investigations lead to the
disclosure of 11 carriers of heterozygous TSHR mutations among the 48
patients with hyperTSH (frequency: 22.9%). Seven of these 11 carriers had at
least another first-degree relative with known hyperTSH and 4/11 were
positive at neonatal TSH screening. Three TSHR mutations are novel (P162L,
T6071, R609Q), never found in other patients with TSH resistance and in 150
internal control alleles, and 4 mutations had been previously reported (C41S,
P162A, L467P, 655delAC). The mutations C41S, P162A, T607I, 655delAC
have been found in 2 unrelated cases. In conclusion, the prevalence of
heterozygous TSHR mutations in a pediatric series of hyperTSH is
surprisingly elevated. The diagnosis of TSH resistance by means of TSHR
gene analysis retains a primary role for appropriate clinical management of
subjects with hyperTSH and genetic counseling of their families.

0C1.2

Expression gene profile may be useful for the diagnosis of thyroid
malignancies

Pamela P1amp1an1 Cristina Romei', Barbara Cosc1 Agnese V1vald1
Raffaele Ciam 1 David Violal, Valeria Bottici Rlccardo Glanmm
Fulvio Basolo”, Aldo Pinchera' & Rossella Elise1

'Department of Endocrinology, University of Pisa, Pisa, Italy; “Department
of Oncology, University of Pisa, Pisa, Italy.

Although 20% of follicular neoplasms are papillary thyroid carcinoma (PTC),
their cytological diagnosis is not diagnostic. A different profile of gene
expression between malignant and benign thyroid tumors has been reported.
Aim of this study was to identify a gene expression profile to be used in
distinguishing malignant from benign thyroid neoplasms. By real-time RT-PCR
we analyzed mRNA expression of 6 thyroid differentiation genes (TTF-1,
PAXS8, TPO, TSHr, NIS and Tg) and 5 genes known to be involved in thyroid
tumorigenesis [PPARy, Gal3, EGFR, MET and oncofibronectin (onfFN)] in
174 human thyroid tissues (87 tumor samples and 87 corresponding normal
tissues) belonging to 72 patients affected with PTC and 15 patients affected
with benign nodular disease (BND). Our results indicate that thyroid
differentiation genes and PPARY were significantly less expressed in PTC
samples than in normal tissue (TPO, 61/72 cases, P <0.0001; NIS, 64/72 cases,
P<0.0001; Tg, 59/72 cases, P=0.0002; TSHr, 57/72 cases, P=0.0169; TTF1,
47/72 cases, P=0.002; PAXS8, 55/72 cases, P=0.0001; PPARY, 57/72 case,
P <0.0001). On the contrary, 3 genes were more expressed in the tumor than
in normal tissue (onfFN, 64/72 cases, P<0.0001; MET, 55/72 cases, P=
0.0018; Gal3, 53/72, P<0.0001). No statistically significant difference was
observed for the mRNA expression of EGFR between tumoral and normal
tissues. In BND a statistically significant difference between mRNA expression
in tumoral and normal tissue was observed only for PPARY as observed in
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PTC specimen. Summarising, our data show that 10/11 selected genes are
differentially expressed in the tumor tissue with respect to normal. On the
contrary only 1/11 was differentially expressed in BND with respect to its
normal tissue. In conclusion, 9/11 of these genes are characterized by a gene
expression profile that was specific for the malignant neoplasms. The analysis
of the levels of expression of these genes in Fine Needle Aspiration material
might represent a helpful and innovative method for the presurgical diagnosis
of citologically indeterminate thyroid nodules.

0C1.3

Persistence of decreased peripheral B-lymphocytes after Rituximab
treatment is associated to inactive disease in patients with thyroid-
associated ophthalmopathy
Irene Campi , Guia Vannucchl Danila Covelli!, Paola Bonaraz,
Nicola Currd’, Dav1de Dazz1 Glacinta Pirola?, Stefania Rossi’,
Claud10 Guastella Paolo Beck Peccoz' & Mario Salv1
Endocnne Unit Department of Medical Science; “Internal Medicine;
Ophthalmology, Fondazione Policlinico IRCC, University of Mllan Milan,
Italy; “Internal Medicine, Ospedale di Fidenza, Fidenza, Italy; *Pathology
Unit, Department of Medicine, Surgery and Dentistry, University of Milan,
Ospedale S. Paolo and Fondazione Policlinico IRCCS, Milan, Italy;
®Otolaryngology, Fondazione Policlinico IRCC, University of Milan, Milan,
Italy.

The anti-CD20 antibody Rituximab (RTX) induces peripheral B cells
depletion. Aim of the present study was to evaluate changes of lymphocytes
after RTX therapy, administered at the dosage of 1000 mg twice at 2-week
interval, in 10 patients with Graves’ disease, 8 of whom had associated
ophthalmopathy (TAO). In all patients, we studied the standard immuno-
phenotypic panel before therapy and monthly for up to 2 years. Total CD20+
(and CD19+) cell depletion was observed after the first infusion in 9 patients
while one patient had persistence of <5% CD19+CDS5+ lymphocytes. 8/10
patients were depleted for 4-6 months after RTX, while 1 and 1 patients after
2 and 10 months respectively. A reduction of CD20+ cells of about 50% from
baseline was observed in 6 patients at 18 months and in 3 at 26 months. While
after RTX there was no significant change of serum thyroid autoantibodies
levels, nor correlation with CD20+ depletion, we observed a stable
improvement of TAO with a significant decrease of the clinical activity
score. Although progression to inactive TAO did not correlate with CD20+
cells, since at 5 months they began repopulating, we did not observe relapse of
active TAO even after B cell return. In contrast, in the patient with persistence
of CD19+5+, severe TAO relapsed at the time of CD20+ cells return.
Another cycle of RTX (1000 mg) was then administered but again we observed
persistence of <7% CD19+5+ with no definite improvement of the clinical
signs of TAO. At subsequent orbital decompression we were able to detect
CD19+5+ in the orbital tissues. In conclusion, in patients with TAO a
reduction of CD20+ of about 50% from the baseline is still present at 18-24
months after RTX treatment. This may explain the consistent improvement of
TAO and the lack of relapse, in patients after total B-cells depletion.
Persistence of CD19+5+ lymphocytes in the peripheral blood and, perhaps,
in the orbit, may associate to a not completely satisfactory therapeutic
response.

0C1.4

A novel tyrosine-kinases selective inhibitor with anti-tumoral efficacy
(Sunitinib) induces a block in iodine uptake and transient
hypothyroidism

Deborah Mannavola Guia Vannucchl Marco Carletto?, Virgilio Longan s
Rossella Bertuelh Paola Coco?, PdOlO Casali®, Paolo Beck-Peccoz' &
Laura Fugazzola'

'"Endocrine Unit, Dept. of Medical Sciences, Umvemty of Milan,
Fondazione Policlinico IRCCS, Milan, Italy; >Nuclear Medicine Unit,
Fondazione Policlinico IRCCS, Milan, Italy; *Dept. of Oncology, Istituto
Nazionale dei Tumori, Milan, Italy.

Sunitinib (SU11248) is a multitarget inhibitor of tyrosine-kinases (RTK)
recently tested in clinical trials for the treatment of some human cancers. Side
effects are mostly represented by asthenia and appear in a dose and time



correlated manner. After the unexpected observation of a myxedematous coma
in a patient affected with GIST and treated with Sunitinib, we evaluated the
effect of this drug on thyroid function in 24 patients treated for GISTs Imatinib
resistant. Patients received the following cycles of therapy: 4 weeks of daily
treatment at the dose of 50 mg/day orally (ON) and 2 weeks of withdrawal
(OFF). On days 1 and 28 of each cycle TSH, FT3, FT4, thyroglobulin, anti-Tg
and anti-TPO autoantibodies were measured. Eleven patients (46%) treated
with SU11248 developed a transient hypothyroidism between the 1st and the
6th cycle of treatment (median 3rd cycle). Hypothyroidism was subclinical in
10 cases and overt in 1 patient. During the OFF periods TSH normalized, but a
progressive increase of TSH levels was observed. After a variable number of
cycles, the lack of normalization during the OFF periods was observed. In
order to elucidate the possible mechanism underlying Sunitinib-induced
hypothyroidism, in vivo morpho-functional examinations were performed.
Neither ultra-sonographic alterations (in particular destructive-like), nor
variations in thyroglobulin and anti-thyroid autoantibodies, were observed
during the ON and OFF phases even after several cycles. On the contrary, 1231
uptake was normal in basal conditions and largely reduced after the 4 weeks of
treatment, with partial or total normalization after the 2 weeks of withdrawal.
In conclusion, SU11248 determines hypothyroidism in the 46% of patients.
The absence of anti-thyroid autoantibodies and the normal echographic pattern
allow to exclude autoimmune and/or destructive mechanisms. Interestingly,
hypothyroidism seems to be correlated with a defect in the uptake of iodine.
The possibility to perform a selective and temporary block of thyroid function
could be useful in the treatment of some thyroid diseases.

0C1.5

CTLA- 4 gene polymorphisms and autoimmune thyroid diseases: meta-
analyses of published and individual-level data
Fotini Kavvoura', Takashi Akamizu®, Takuya Awata®, Yoshiyuki Ban®,
Dimitry Chistiakovs, Irena Frydecka6, Abbas Ghaderi7, Stephen Goughs,
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Joanne Heward®, Hitomi Hiratani’, Suh-Hang Hank J uo'®, Lidia Karabon'®,
Shigehiro KatayamaS, Susumu Kurihara® , Rue-Tsuan Liu' l, Ikuyo Miyukeq,
Gholam-Hossein OmranilS, Edyta Pawlakm, Matsuo Taniyamam,
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“Department of Medicine, Saitama Medical University, Saitama, Japan;
“Third Department of Internal Medicine, Showa University School of
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Pittsburgh Medical Center, Pittsburgh, PA, United States; (’Department of
Hematology, Medical Academy, Wroclaw, Poland; 7Shiraz Institute for
Cancer Research, Medical School, Shiraz University of Medical Sciences,
Shiraz, Iran; ®Institute of Biomedical Research, The Medical School,
University of Birmingham, Birmingham, United Kingdom; Kurume
University School of Medicine, Kurume, Fukuoka, Japan; 1%Human
Molecular Genetics Laboratory of the Department of Forensic Medicine,
Department of Medical Genetics, Medical University of War, Warsaw,
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of Science, Warsaw, Poland; “Department of Molecular Diagnostics,
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Institute of Medical Genetics, Kaohsiung Medical University Hospital,
Kaohsiung, Taiwan; SEndocrine and Metabolism Research Center,
Namazee Hospital, Shiraz, Iran; Division of Endocrinology and
Metabolism, Showa University Fujigaoka Hospital, Yokohama, Kanagawa-
ken, Japan; l7Departmem of Medical Information, Showa University School
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Background

CTLA-4 polymorphisms have been widely examined for their associations with
autoimmune thyroid diseases (Graves’ disease [GD] and Hashimoto thyroiditis
[HT]) but their relative population effect remains unclear.
Methodology/Principal findings

Meta-analyses of group-level data from 32 (n=11.019 subjects) and 12 (n=
4.479) published and unpublished studies were performed for the association of
the A49G polymorphism with GD and HT, respectively. Fifteen (n=7.246) and 6
(n=3.086) studies were available for the CT60 polymorphism, respectively.
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Meta-analyses of individual-level data from 10 (n=4.906 subjects) and 5 (n=
2.386) collaborating teams for GD and HT, respectively, using haplotypes of both
polymorphisms were also performed. Group-level data suggested significant
associations with GD and HT for both A49G (odds ratio 1.49, P=6X10""* and
1.29 [P=0.001] per G allele, respectively) and CT60 (OR 1.45, [P=2X 1077]
and 1.64 [P=0.003] per G allele, respectively). Results were consistent between
Asian and Caucasian descent subjects. Individual-level data showed that
compared with the AA haplotype the risk conferred by the GG haplotype was
1.49 (95% CIL: 1.31-1.70) and 1.36 (95% CI: 1.16-1.59) for GD and HT,
respectively. The AG haplotype also increased the risk of GD (1.35, 95% CI:
1.16-1.55) but not of HT (1.02, 95% CI: 0.71-1.47). The results for the GA
haplotype were inconclusive. Data were consistent with a dose-response effect for
the G-allele of CT60.

Conclusions/Interpretation

The CT60 polymorphism of CTLA-4 maps an important genetic determinant for
the risk of both GD and HT across diverse populations.

0C1.6

Sensitization against Soybean may induce an increase in the levels of
anti-thyroid peroxidase antibodies in thyroid autoimmunity

11diké Molnar

Kenézy County and Teaching Hospital, Debrecen, Hungary.

Soybean diet could involve in the development of goitre according to antithyroid
effects of isoflavones. Isoflavones from Soybean could induce not only inhibition
of thyroid peroxidase (TPO) catalyzed reactions but they are allergens for patients
suffering from atopic or autoimmune diseases. Two hundred-sixty patients with
thyroid autoimmunity (150 with Graves’ disease, 110 with Hashimoto’s
thyroiditis) were investigated for the sensitization against Soybean. Allergen-
specific IgE levels were measured by Western blot Allergy Screen panels and the
levels of thyroid hormones (TSH, FT,, FT3) and anti-TPO, anti-Htg
(thyroglobulin), TSH receptor (TRAK) antibodies were detected by immunoas-
say. The data were presented as mean + SE.

Allergic sensitization against Soybean was as follows: 24 cases in Graves’
disease and 16 cases in Hashimoto’s thyroiditis. Graves’ patients with Soybean
allergy showed increased anti-TPO levels compared to patients who were
negative for allergen (567.33 £82.88 IU/ml vs 264.88 £30.77 IU/ml, P <0.001).
However, in patients with Soybean allergy, the elevation in anti-TPO levels was
higher in hyperthyroid cases than in those without allergy (736.6 £ 138.87 IU/ml
(n=7) vs 296.154+50.81 IU/ml (n=41), P<0.011). Surprisingly, higher FTj
(and FT,) levels were demonstrated in sensitized hyperthyroid cases compared to
nonsensitized ones (15.92+4.7 pg/ml vs 5.44£0.56 pg/ml, P<0.001 for FT;
(and P <0.049 for FT,)). The increase in anti-TPO levels for sensitized euthyroid
Graves’ patients strongly associated with ophthalmopathy in comparison
with nonsenzitized ones (669.98+162.381U/ml (n=6) vs 156.81+
48.46 TU/ml (n=29), P<0.003).

In conclusion, the presence of Soybean allergen-specific IgE levels in
thyroid autoimmunity could contribute to the elevation in anti-TPO levels for
Th2 dominant Graves’ disease. The sensitization against Soybean may induce
thyroid autoimmunity due to increased anti-TPO levels in disease susceptible
patients.

0C1.7

Pregnant women on thyroxine substitution are often dysregulated in
early pregnancy

Bengt Hallengren', Mikael Lantz', Bengt Andreasson® & Lars Grennert®
Department of Endocrinology, Malmé University Hospital, Malmo,
Sweden; “Department of Pediatrics, Malmo University Hospital, Malmo,
Sweden; *Department of Obstetrics and Gynecology, Malmé University
Hospital, Malmo, Sweden.

Background

Thyroid hormones are important for normal fetal development. The aim of this
prospective study was to explore whether thyroxine treated pregnant women with
hypothyroidism are adequately thyroxine substituted during pregnancy.
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Material and method

During the years 1997-2002 119 pregnancies in 101 females with thyroid
diseases were followed at the Department of Endocrinology. The diagnoses were
autoimmune thyroiditis (AIT) with or without hypothyroidism n=46, hypo-
thyroidism (non AIT) n=09, status post Graves’ thyrotoxicosis (GD) n=33, active
GD n=38§, multinodular toxic goitre (MNTG) n=2, atoxic goitre with or without
autonomous function n=20, operated thyroid cancer n=1 (+1 in the group
status post GD).

Results

64 patients were on thyroxine due to hypothyroidism at the first visit: 50%
(32/64) had serum TSH values within the reference range (0.4—4.0 mIE/l) at
first laboratory control. 20% (13/64) had TSH<0.40 mIE/l, 14% (9/64)
<0.1 mIE/l, 30% (19/64) had TSH>4.0 mIE/l, 14% (9/64)> 10 mIE/l. 67%
(44/66) had to increase the dose during pregnancy, 2/66 could stop thyroxine
medication when finishing antithyroid drugs, 30% (20/66) did not have to
change the dose.16 miscarriages, 1 late miscarriage, 1 intrauterine fetal death
occurred. Of these 18/119 (15%) patients 78% (14/18) had TSH outside the
reference range at first control. 44% (8/18) had TSH <0.40 mIE/l, 33% (6/18)
had TSH>4.0 mIE/L.

Summary

In 50% of pregnant women on thyroxine substitution the serum TSH values were
outside the reference range at first control. A majority had to increase the
thyroxine substitution during pregnancy. In pregnant women with miscarriage a
great majority had TSH values outside the reference range at first control. The
study demonstrates that pregnant women with thyroxine substitution should be
carefully checked and the thyroxine dose increased early in pregnancy to avoid
hypothyroidism.

0C2.1 Bone and calcium - 0C2

Effect of once-yearly infusion of zoledronic acid 5 mg in postmeno-
pausal women w1th 0steop0rosns
Richard Eastell', Peter Lakatos?, Denms Black®, Steven Boonen®,
Felicia Cosmdn Steven Cumlngs Pierre Delmds Erlk Fink Erlksen7,
Ping Chung Leung Zulema Man®, Peter Mesenbrmk , Ian Reid'' &
Jane Cauley'?
'University of Sheffield, Shefﬁeld United Kingdom; “Semmelweis
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San Francisco, CA, United States; “Leuven University Center for Metabolic
Bone Diseases, Leuven, Belgium; *Helen Hayes Hospital, West Haverstraw,
NY, Umted States; 6INSERM Unit 403, Hopital Edouard Herriot, Lyon,
France; "Novartis Pharma AG, Basel Switzerland; ®The Chinese University
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Background and methods

The HORIZON-PFT is a multinational, 3-year, randomized, double-blind,
placebo-controlled trial evaluating the potential of once-yearly zoledronic acid
(ZOL) 5 mg, infused over 15 minutes, to decrease risk of fracture in 7736
postmenopausal osteoporotic women 65-89 years of age.

Results

Treatment with ZOL 5 mg resulted in significant relative risk reductions in
morphometric vertebral fracture of 70% vs PBO (3.8% vs 12.8%; 95% CI [62%,
76%]) and in hip fracture of 41% vs PBO (1.4% vs 2.5%; 95% CI [17%, 58%]).
Secondary endpoints, non-vertebral (excluding finger, toe, and facial), clinical
vertebral, and any clinical fracture (including non-vertebral, hip, and clinical
vertebral), were significantly reduced by 25%, 77%, and 33% (all P<.0001),
respectively. Bone mineral density increased significantly in ZOL vs PBO at total
hip (6.0%), lumbar spine (6.9%), and femoral neck (5.0%) (P<.0001). While
transient increases in serum creatinine > 0.5 mg/dl over pre-infusion levels were
seen in a small fraction (1.3%) of patients in the ZOL 5 mg group, no cumulative
impact on renal function was demonstrable. Hypocalcemia (serum calcium <
2.075 mmol/l) was observed in 2.3% of patients. Virtually all events occurred after
the first infusion of ZOL and all were asymptomatic and transient. Adverse events
occurring <3 days after infusion were more frequent after first infusion (44.7%
ZOL vs 14.7% PBO) but declined markedly on subsequent infusions. There were
more atrial fibrillation serious adverse events in ZOL vs PBO (1.3% vs 0.5%). Two
cases of osteonecrosis of the jaw (1 in PBO, 1 in ZOL) were identified on
adjudication; both resolved with antibiotic therapy and limited debridement.
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Conclusion

Once-yearly infusion of ZOL 5 mg over 3 years achieves a highly significant
decrease in vertebral, hip, and other fracture risk and is generally safe and well
tolerated.

0C2.2

Role of IGF system on the regulation of osteoblast aromatase activity
in vitro

Claudia Palermo, Marica Arvigo & Francesco Minuto

Department of Endocrinological & Metabolic Sciences and Center of
Excellence for Biomedical Research, University of Genoa, Genoa, Italy.

Several studies demonstrated that IGFs stimulate aromatase activity in ovary
but no data on bone are available. In the present study the role of IGF system
components on aromatase action has been characterized during osteogenic
differentiation in a model of rat tibial osteoblasts. At confluence (day 0) cells
have been transferred to differentiating medium supplemented with 1% FCS
and delta4androstenedion with or without IGF-II 3 nM, IGFBP-2 1 nM and
IGFBP-3 1 nM. Cells have been treated with test substances continuously for
9 days or at intervals corresponding to the stages of osteogenesis: Stage 1=
proliferation; Stage 2=extracellular matrix deposition; Stage 3=mineral-
ization of extracellular matrix. The aromatase activity has been evaluated by
measuring in the conditioned medium the concentration of estradiol by a
competitive chemiluminescent enzyme immunoassay. The differentiating effect
has been evaluated by the measurement of alkaline phosphatase, which is an
early marker of osteogenesis and of calcium incorporation, which is a late
marker of osteogenesis. The secretion of the metalloproteinases by means of
zymogram has been evaluated in different stages. The results showed that the
continous treatment for 9 days with IGF-II and IGFBP-2 alone or in
combination, inhibits the physiologic decrease of aromatase and stimulates the
differentiation markers, including the metalloproteinase activation. Conversely,
treatment with IGFBP-3 inhibits both aromatase activity and cellular
differentiation. IGF-II, IGFBP-2 and IGFBP-3 exerted their action on
aromatase activity and cellular differentiation also when added in S1 stage.
IGF-1I resulted ineffective when added alone in S2 or S3 but in S2 addition of
IGFBP-2 restored the effect. IGFBP-3 and IGFBP-2 exerted their action also
in S2 but not in S3.

In conclusion, these preliminary data suggest that in our cell system the
aromatase activity is related to the osteogenic differentiation stages. Moreover,
the IGF system plays an important role in the regulation of both bone
aromatase activity and osteogenesis.

0C2.3

Clinical and biochemical differences in patients affected with sporadic
and type 1 multiple endocrine neoplasia (MEN) related primary
hyperparathyroidism

Cristina Eller-Vainicher', Sara Massironi®, Maddalena Peracchi?,

Luca Persani”, Paolo Beck Peccoz', Anna Spada] & Sabrina Corbetta
'Endocrine Umt Medical Sciences Department, University of Milan,
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Primary hyperparathyroidism (PHPT) may occur sporadically or within MEN
syndromes. It is classically thought that PHPT in MEN occurs at earlier ages than
sporadic PHPT without significant differences in clinical and biochemical
presentation. The aim of the study was to compare clinical and biochemical
parameters between sporadic PHPT and MENI1 patients. The study included 41
genetically diagnosed MEN1 patients (14M, 27F) and 88 sporadic PHPT patients
(24M, 64F) matched for age at diagnosis. All PHPT patients were studied for
calcium metabolism parameters and renal and bone complications and evaluated



for familial history and the presence of signs or symptoms possibly related to
MENI. Young (<50 ys) MEN1 patients showed significantly lower serum PTH
(71.234+50.89 vs 224.42 £220.20 mg/dl, mean+ SD, P=0.019), total (11.05+
0.56 vs 12.024+1.22 mg/dl, P=0.015) and ionized calcium levels (1.48 +0.07 vs
1.6240.19 mmol/l, P=0.021) compared with age-matched sporadic PHPT
patients, while such differences were not detected in old (51-70 ys) MEN1 vs
sporadic PHPT patients. Despite the low PTH and calcium levels in MEN1, the
prevalence of nephrolithiasis and osteoporosis was similar in the two PHPT
forms. A female to male ratio of 1:1 was observed both in MEN1, as expected,
and young sporadic PHPT patients. Moreover, young sporadic PHPT patients
showed significantly higher serum calcium levels than the old patients (12.0 £ 1.2
vs 11.2£0.9 mg/dl, P=0.008), in contrast to the pattern observed in MEN1. Our
data suggested that milder hypercalcemia and PTH levels within the normal range
were not uncommon in young MEN1 with respect to young sporadic PHPT
patients, though both groups of patients did not differ for renal and bone
complications. In conclusion, young symptomatic hyperparathyroid patients with
slightly elevated serum calcium and PTH levels should be carefully screened for
MENI diagnosis.

0C2.4

Assessment of prevalent vertebral deformities in morphometric X-ray
absorptiometry

Elzbieta Skowronska-Jozwiak', Pawel Pludowski>,

Elzbieta Karczmarewicz?, Andrzej Lewinski' & Roman Lorenc?
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University of Lodz, Lodz, Poland; 2Department of Biochemistry and
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Vertebral morphometric X-ray absorptiometry (MXA) is a new tool developed to
evaluate the presence of vertebral deformities. Low dose of radiation, fan-beam
and the centerline scan technique are believes more advantageous than the classic
morphometry using conventional lateral radiograms. We assessed the prevalence
of vertebral fractures by MXA in adult population of £.6dZ region as a part of
Polish population studied in EPOLOS epidemiological study.

Patients and methods

362 subjects without history of osteoporosis in anamnesis were examined [244
women, mean age 53 & 16 years (x £ SD) and 97 men, mean age 53 14 years]. MXA
lateral scans were performed using DXA system Expert-XL. Six point digitization
were used to calculate the anterior (Ha), central (Hc), and posterior (Hp) height of the
vertebral bodies Thy-L,. Vertebra were defined as having prevalent deformities when
at least one ratio value (Ha/Hp, He/Hp, Hp/Hp up, or Hp/Hp low) fell 3 SD below or
even more than the reference mean of that ratio at any vertebral level.

Results

3969 vertebrae were analyzed. 126 (3.17%) vertebrae in 863 subjects (22.7% of
examined individuals) were classified as deformed. In 56 subjects (69.13%) one
deformity and in 25 subjects multiple deformities were detected. In 89% of fractures,
mild deformities (grade 1) were observed. The prevalence of vertebral fractures was
higher in women and increased with age. Thg and Th;, were the most frequently
deformed.

Conclusions

Bone studies indicated that, as in other regions of Poland, also in £.6dZ region
vertebral osteoporotic fractures are common. Thus, the morphometric X-ray
absorptiometry (MXA) seems to be a useful and safe tool in the diagnostics of
vertebral fractures.

0C2.5

Effect of gonadal status on baseline and after rhGH treatment
prevalence of spinal deformities in adult patients with growth hormone
deficiency (GHD)

Gherardo Mazziotti!, Antonio Bianchi?, Stefania Bonadonna',
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& Andrea Giustina
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Adult GHD patients may have reduced BMD, which is thought to be reverted by
long-term rhGH replacement therapy. We have recently reported high prevalence
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of vertebral osteoporotic deformities in untreated adult GHD patients. Gonadal
status is the main determinant of bone loss in patients with primary form of
0Steoporosis.

In this cross-sectional study, we investigated whether the prevalence and
degree of spinal deformities in adults with treated or untreated GHD was in
relation to the gonadal status of the patients. Seventy-six adult hypopituitary
patients (46 males and 30 females; mean age 46.8 years, range: 16-81) with
severe GHD were evaluated for BMD (dual-energy X-ray absorptiometry) and
vertebral deformities (T4-L5 quantitative morphometric analysis according to
Genant score). At the study entry, 41 patients were eugonadic (21 patients with
preserved gonadal function and 20 patients in adequate replacement therapy),
whereas 35 patients were hypogonadic.

Vertebral deformities (>20%) were found in 48 patients (63.2%), with higher
prevalence in untreated (42 cases) vs. treated patients (24 cases) [76.9% vs.
33.3%; P<0.001]. Eugonadic and hypogonadic patients with untreated GHD
showed comparable fracture rate (78.6% vs. 75.0%; P=0.8). thGH replacement
therapy was accompanied by a significant decrease in fracture rate as compared to
untreated patients [eugonadic: 35.3% vs. 75.0%, P=0.01; hypogonadic: 28.6%
vs. 78.6%, P=0.01]. Eugonadic patients had slightly but significantly higher
BMD than hypogonadic patients. Multivariate logistic regression analysis
demonstrated that no treatment with thGH was the only factor significantly
influencing the occurrence of spinal deformities in adult GHD patients (odds
ratio: 5.8, CI 95% 1.9-18.1) whereas no significant correlation was found with
gonadal status, BMD, sex and age.

Gonadal status of adult patients with GHD may be not critical for the
prevalence of vertebral radiological deformities which is instead mainly affected
by the replacement treatment with rhGH.

0C2.6

Sunlight exposure and vitamin D supplementation at the institutiona-
lized elderly — effects on calcium and bone metabolism

Peter Bottermann®, Dumitru Branisteanu’, Voichita Mogos' &
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We investigated calcium and bone metabolism in a group of 123
institutionalized volunteers between 60 and 98 years old, 73 females and
50 males. 250H-D; was measured by an indoor RIA technique.
1.25(0OH),D3; was measured by HPLC, serum calcium by photocolorimetry,
bone alkaline phosphatase by immunoenzymatic technique, whereas serum
PTH and urinary deoxypyridinoline (DPD) were measured by IRMA.
Almost all volunteers (92.6%) had low 250H-D3 values, but normal or even
increased levels of the active hormone, 1.25(OH),Ds. High PTH was found
in 40 cases (32.5%), of which three were primary hyperparathyroidism,
whereas the others had low or low-normal calcium levels (secondary
hyperparathyroidism). PTH-induced 1o hydroxylation in the elderly with
undamaged kidney function seems to compensate the paucity of vitamin D
substrate. More than half of the cases had high DPD levels, suggesting high
bone turnover. Bone turnover parameters were higher in females than in
males (P<0.05). A positive correlation between PTH and urinary DPD was
noticed (R*=0.351), suggesting the role of secondary hyperparathyroidism
in high turnover bone loss. We further supplemented the vitamin D intake in
42 volunteers with a daily dose of 2000 IU of 25-OHD; for three months in
the summer period, whereas other 42 volunteers received placebo (vitamin
B). Normalization of 25-OHDj; levels was seen in both groups, suggesting
that even mild sun exposure increases skin resources of vitamin D. A more
significant increase in both 250H-D; and 1.25(OH),D; was however
observed in the vitamin D-treated group. Normalization of serum PTH,
but not of turnover parameters was observed in both groups. Mild
hypercalcemia and increase in serum creatinine were noticed in the vitamin
D-treated group. Vitamin D supplementation might therefore be accom-
panied by hypercalcemic and nephrotoxic effects at doses higher than 2000
IU/day. Sunlight exposure seems efficient to replenish vitamin D reserves at
institutionalized patients.

Endocrine Abstracts (2007) Vol 14



9th European Congress of Endocrinology, Budapest, Hungary, 2007

0oc2.7

0C3.2 - ESE Young Investigator Award

Vitamin K2 induces phosphorylation of protein kinase A and expression
of novel target genes in osteoblastic cells

Kumko Horie-Inoue', Tomoe Ichikawa' & Satoshi Inoue®

'Research Center for Genomlc Medicine, Saitama Medical University,
Hidaka-shi, Saitama, Japan; Graduate School of Medicine, the University
of Tokyo, Bunkyo-ku, Tokyo, Japan.

Vitamin K is known as a critical cofactor in blood coagulation and bone
homeostasis by helping the function of vitamin K-dependent gamma-
carboxylase. We have recently shown that vitamin K2, one of the natural
vitamin Ks, has a novel function to regulate the transcription of extracellular
matrix-related genes in osteoblastic cells and increase collagen accumulation by
activating the steroid and xenobiotic receptor, SXR. In the present study, we
searched for novel vitamin K target genes up-regulated specifically by
menaquinone-4 (MK-4), a potent vitamin K2 isoform, using oligonucleotide
microarray analysis in human osteoblastic MG63 cells. Among these genes,
growth differentiation factor (GDF15) and stanniocalcin 2 (STC2) were
characterized as MK-4-specific targets, as their mRNA expression was not
induced by vitamin K1, another vitamin K2 isoform MK-7, or the MK-4 side
chain structure geranylgeraniol. The MK-4-specific induction of GDF15 and
STC2 was also observed in murine MC3T3-El cells and shown to be
independent of either gamma-carboxylation or SXR signaling. As a possible
mechanism for MK-4-specific gene regulation, we investigated the contribution
of protein kinase A (PKA), one of the key regulators of transcription in
osteoblasts. We found that MK-4 enhanced PKA phosphorylation, and the
MK-4-specific induction of GDF15 and STC2 genes was reduced by treatment
with the PKA inhibitor H89 or siRNA against PKA alpha-catalytic subunit. In
conclusion, vitamin K2 has novel functions beside its activity as a coenzyme and
plays a significant role in regulating various gene expression and modulating
collagen production in osteoblastic cells.

Endocrine tumors and neoplasia — OC3
0C3.1

Multiple somatostatin receptor subtypes activation reduces cell viability
in non-functioning pituitary adenomas by inhibiting Vascular
Endothelial Growth Factor secretron
Maria Chiara Zatelll Daniela Plccm Federico Tagllatl Maria
Rosaria Ambrosro Antomo Blanchl Marta Bondanelll Herbert
A Schmld Massrmo Scanarini® s Laura De Marinis> s Gluho Maira® & Ettore
C degli Ubertl
'Section of Endocrinology, Department of Biomedical Smences and
Advanced Therapies — University of Ferrara, Ferrara, Italy, ’Institute of
Endocrinology, Catholic University of Rome, Rome, Italy; *Novartis
Instltutes for Biomedical Research, Oncology, Basel, Sw1tzerland
“Division of Neurosurgery — Hospital of Padova, Padova, Italy; *Department
of Neurosurgery, Catholic University of Rome, Rome, Italy.

Somatostatin (SRIF) analogs have been employed in medical therapy of non-
functioning pituitary adenomas (NFA), with contrasting results. Previous
evidence showed that SRIF can exert its antiproliferative effects by reducing
Vascular Endothelial Growth Factor (VEGF) secretion and action, and that
VEGF expression may be related to pituitary tumor growth. The aim of our
study was to clarify the possible effects of a multireceptor SRIF ligand on VEGF
secretion and cell proliferation in human NFA primary cultures, we assessed
SRIF receptors (SSTR1-5) expression and the in vitro effects on VEGF secretion
and on cell viability of SRIF and of the stable SRIF analogue pasireotide
(SOM230) which activates SSTR1, 2, 3 and 5. Twenty-five NFA were examined
by RT-PCR for expression of a-subunit, SSTR, VEGF, and VEGF receptors 1
(VEGF-R1) and 2 (VEGF-R2). Primary cultures were tested with SRIF and with
pasidreotide. All NFA samples expressed a-sub, VEGF and VEGFR-1 and 2,
while SSTR expression pattern was highly variable. Two different groups were
identified according to VEGF secretion inhibition by SRIF. VEGF secretion and
cell viability were reduced by SRIF and pasireotide in the “responder” group,
but not in the “non responder” group, including NFA expressing SSTRS5. SRIF
and pasireotide completely blocked Forskolin-induced VEGF secretion. In
addition, SRIF and pasireotide completely abrogated the promoting effects of
VEGF on NFA cell viability. Our data demonstrate that pasireotide can inhibit
NFA cell viability by inhibiting VEGF secretion, and suggest that the
multireceptor-SSTR agonist pasireotide might be useful in medical therapy of
selected NFA.

Adrenal lesions in multiple endocrine neoplasia type 1: data from the
French Group for the Study of Endocrine Tumors (GTE)

Blandine Gatta', Maud Monsaingeon', Pierre Goudet?, Arnaud Murat®,
Patricia Niccoli- Sn'e7 Alain Calender’, Vincent Rohmer Olivier Chabre
& Antoine Tabarin

'Dpt Endocrinology, Bordeaux, France Dpt Surgery, Dijon, France; *Dpt
Endocrrnology, Nantes, France “Dpt Endocrinology, Grenoble, France
SLab Genetics, Lyon, France; Dpt Endocrinology, Angers, France; Dpt
Endocrinology, Marseille, France.

The characteristics of adrenal involvement in Multiple Endocrine Neoplasia
type 1 (MENI1) have been defined from studies involving a limited number of
patients. We have assessed retrospectively the prevalence, characteristics and
evolution of adrenal involvement from the French group for the study of
endocrine tumours (GTE) registry, involving 688 patients with MENI. In our
series, adrenal tumours identified at abdominal imaging occurred in 130
patients (18.9%). The mean age of patients at the discovery of the adrenal
lesion was 46.1 yr (range, 2-78 yr). Adrenal lesions were bilateral in 32% of
cases and the mean tumor diameter was 27.6 mm (range, 7-70 mm). Hormonal
hypersecretion was found in 16% of patients with adrenal involvement (10
cases of Cushing’s syndrome, 7 cases of primary hyperaldosteronism, 2 cases
of hyperandrogenism and 1 pheochromocytoma). Among adrenal lesions that
were removed, histopathologic examination revealed benign lesions (adenoma
and hyperplasia) in 87.5% of cases, adrenal carcinoma in 7.5% and adrenal
metastasis in 5%. Overall, malignancy of adrenal lesions was documented in
3.8% of the whole series. Adrenal lesions were associated with enteropan-
creatic tumors in 66.4% of cases. In patients in whom follow-up imaging was
available (mean 6.6 years), 15% demonstrated significant tumoral progression
and 13% developed controlateral lesions. No case of adrenal malignancy was
found during the follow-up. No correlation was found between genotypic
lesions of the menin gene and the presence or the type of adrenal lesion. In our
series, adrenal tumours are a less frequent than previously reported. Most of
adrenal lesions are small in size benign and not responsible for hormonal
hypersecretion. Our series do not support the hypothesis of a physiopathologic
link between pancreatic tumours and adrenal lesions in MEN1.

0C3.3

BMP dependent effects on adrenal tumorigenesis and function

Inga Johnsen', Sarah Kaufmann', Lilia Spady' & Felix Beuschlein®
'Institute of Molecular Medicine and Cell Research, Albert-Ludwigs-
University Freiburg, Freiburg, Germany; *Medical Clinic, University
Hospital Innenstadt, Ludwig Maximilians University, Munich, Germany.

Members of the TGFb family of ligands - including bone morphogenic proteins
(BMPs) - have been demonstrated to profoundly impact tumorigenesis in a
variety of tumor entities. As for the adrenal cortex, BMP6 has been implicated
as an important modulator of aldosterone secretion. To screen for alterations of
TGFB dependent pathways in adrenal tumorigenesis we performed gene
profiling experiments. By comparing human adrenal carcinoma (ACC) against
normal adrenal tissue samples (Co) we detected a down-regulation of various
BMPs (e.g. BMP2 and BMPS5) which was further validated by Real Time
analysis (BMP5, ACC vs. Co 6.1£1.4% vs. 100£29.7%, P<0.01; BMP2,
ACC vs. Co 35.1£1.2% vs. 100£17%, P<0.01). As similar expression
pattern with loss of BMP5 expression was evident in NCIh295 cells, this cell
line was used as an in vitro model to assess potential impact of BMP
dependent pathways. Incubation with recombinant hBMP5 induced phos-
phorylation of SMAD 1/5/8 and subsequent increase of ID protein expression
levels in a dose dependent manner, while co-incubation with the physiological
BMP antagonist Noggin neutralized these effects. Thus, these findings
demonstrated the integrity of the pathway in NCIh295 cells. Notably, BMP5
treatment resulted in a decrease in cellular viability (68.3+1.1% vs. 100+
2.7%, P<0.01) but increase in the expression levels of steroidogenic enzymes
such as StAR (225£9.6% vs. 100£2.3%, P<0.01) and SCC (460.3 £58.8%
vs. 100£0.53%, P<0.01). The BMP5 dependent reduced viability was
accompanied by concomitant changes in the cell cycle possibly through an
increased rate in apoptosis. Taken together, we demonstrate that loss of BMP
expression is a common finding in ACC. Moreover, we provide first evidence
that BMP dependent pathways might be involved in modulation of the
malignant phenotype of adrenocortical cancer.
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RET mutation — Tyr791Phe - the genetic cause of different diseases
derived from neural crest

Eliska Vaclavikoval, Sarka Dvorakova', Petr Vicek?, Richard Skaba®,
Rddovan Bilek' & Bela Bendlova'

'Dept. of Molecular Endocrinology, Institute of Endocrinology, Prague,
Czech Republic; “Dept. of Nuclear Medicine and Endocrinology, 2nd
Faculty of Medlcme Charles University and Hospital Motol, Prague, Czech
Republic; *Dept. of Pediatric Surgery, 2nd Faculty of Medicine, Charles
University and Hospital Motol, Prague, Czech Republic.

Familial medullary thyroid carcinoma (MTC), multiple endocrine neoplasia
types 2A and 2B (MEN2A, 2B) and Hirschsprung disease (HSCR) are
inherited neurocristopathies linked to germline mutations in the RET proto-
oncogene. Activating germline RET mutations are presented in patients with
FMTC, MEN2A and MEN2B, on the other hand, inactivating germline
mutations in patients with HSCR. Nevertheless, there is an overlay in specific
mutations in the exon 10 of the RET proto-oncogene. The aim of this study
was to screen 6 exons (10,11,13,14,15 and 16) of the RET proto-oncogene by
fluorescent sequencing method in three different groups of patients - 174
families with MTC (including MEN2A, 2B), 73 families with HSCR and 20
patients with only pheochromocytoma. In this report, we show that the point
mutation Tyr791Phe in exon 13 of the RET proto-oncogene can cause
different diseases derived from neural crest. We found Tyr791Phe mutation in
5 families with MTC (3%), 2 families with HSCR (3%) and 1 family with
pheochromocytoma (5%). All these patients with the mutation have also
a silent polymorphism Leu769 (T/G) in exon 13. In addition, in 2 families
with  MEN2 double germline mutations were detected: MEN2A family
Tyr791Phe + Cys620Phe (exon 10) and MEN2B family Tyr791Phe +
Met918Thr (exon 16). Tyr791Phe mutation had not been previously observed
in HSCR patients. Detection of Tyr791Phe mutation in MEN2/MTC and
HSCR families leads to a question whether this mutation has dual “Janus”
character (gain-of-function as well as loss-of-function) as mutations described
in exon 10 in HSCR/MEN2A patients. This study shows other character of
this strange and frequently discussed Tyr791Phe mutation. On the basis of our
genetic finding total thyroidectomy was recommended for all patients with
Tyr791Phe mutation.

The work was supported by IGA MZ CR NR/7806-3, GACR 301/06/P425
and IGA MH CR NR/8519-3 and was approved by local Ethical committee.
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['*I]lodometomidate as a radiotracer for adrenal scintigraphy — first
clinical experlence

Stefanie Hahner', Andrea Stuermer’, MaItm Fassnacht M1chael Kreiss]?,
Christoph Remerﬂ Felix Beu%chlem , Martina Zink' s Ilse Zolle* s
Andreaﬁ Schirbel? & Bruno Allolio’

"University of Wuerzburg, Dept. of Endocrinology and Diabetology,
Wuerzburg, Germany; 2Univf:rsn); of Wuerzburg, Dept. of Nuclear
Medicine, Wuerzburg, Germany; “University of Munich, LMU, Division of
Endocrine Research, Munich, Germany; “University of Vienna, Ludwig-
Boltzmann-Institute of Nuclear Medicine, Vienna, Austria.

Adrenal masses are highly prevalent tumours comprising of a variety of
entities. Therefore, therapeutic consequences also vary considerably. The
CYP11B-specific PET-tracer ["'C]metomidate has been shown to be suitable
to characterize adrenal lesions. However, its availability is restricted to
PET-centers with an on-site cyclotron. Also imaging is hindered by the short
tracer half-life (20 min). Therefore, we have developed ['**Iliodometomidate
as a tracer for adrenal imaging. Pharmakokinetics and biodistribution after
i.v.-injection of 40 MBq of ["**Iliodometomidate were analyzed in mice using
small animal single photon emission computed tomography (SPECT). A 49
year old woman with bilateral adrenal tumors (hounsfield units >10
suggesting a non-adenoma lesion) and borderline urinary catecholamines
(patient 1) and a 22 year old man after adrenalectomy for adrenocortical
carcinoma with a lesion suspicious for metastasis in the os sacrum (patient 2)
were investigated with ['*Iliodometomidate-SPECT. Adrenals were excel-
lently visualized in mice with high tracer uptake and little background
activity. In patients, adrenals were first detected 60 min p.i. with a maximum
uptake in the adrenals after 5-6 hours indicating slow pharmacokinetics of the
tracer. At 24 h.p.i. high uptake was detected exclusively in the adrenals. In
patient 1 both tumours exhibited high tracer uptake confirming the
adrenocortical origin of the lesions. In patient 2 the remaining hyperplastic
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adrenal was clearly visible. However, no uptake was detected in the os
sacrum lesion. Subsequent biopsy revealed a periostal chondroma. For both
patients calculated whole body radiation exposure was 3.2 mSv. This is the
first description of ['**I]lodometomidate as a radiotracer in patients.
Todometomidate is a highly suitable tracer combining specific uptake in
adrenocortical tissue with far lower radiation exposure compared to
norcholesterol scintigraphy. Availability and pharmacokinetics are superior
to [''C]metomidate-PET. Furthermore, radiotherapy of adrenocortical carci-
noma using ['*'Iliodometomidate appears to be feasible.

0C3.6

ERB-specific transcrlptlonal profile in colon cancer

Valentina Martmetl Massimiliano Mascherini®, Carmelo Mavilia', Silvia
Carbonell Sala Isabella Togna.nm Chiara Azzan s Fedenco

Mama Stefdmm Francesco Tonelli> & Maria Luisa Brandi'

'Department of Internal Medlcme School of Medicine, University of
Florence, Florence, Italy; *Department of Clinical Physiopathology, School
of Medicine, University of Florence, Florence, Italy; “Department of
Pediatrics, School of Medicine, University of Florence, Florence, Italy;

Department of Statistics, University of Florence, Florence, Italy.

Epidemiological data clearly evidence a protective role of estrogens against
the development of colon cancer and ERP has been identified as the
predominant ER subtype in human colon. More recently it has been identified
as a favourable prognostic marker in this disease, possibly explaining the
protective effect of estrogens against colon cancer development. To
understand the specific role and mechanism of action of ERP in colon
tumorigenesis we developed an in vitro engineered cell model through
transfection and cloning of HCT8 human colon cancer cell line for stable
over-expression of wild type human ERB (HCT8B8), providing the first direct
evidence that ERP plays an important role in colon cancer as a regulator of
cell proliferation through induction of GI1-S phase transition arrest. To
investigate the molecular events underlying growth arrest we analyzed specific
ERpB-regulated genes by comparing expression profile of HCT8B8 cells versus
its non-engineered counterpart using Agilent’s Human 1A Oligo Microarray
(V2) chips harbouring over 22,000 human genes and ESTs. A list of 189
reproducibly ERP-regulated targets, comprising 64 up-regulated and 125
down-regulated genes, emerged indicating that ERB over-expression heavily
affects different aspects of HCT8 cell function regarding both its intracellular
metabolism and relationship with the extracellular milieu. According to their
function, ERB-modulated genes have been grouped into 16 categories, our
interest for further validation (by quantitative real time RT-PCR and Western
blotting) focused on cell cycle and mitosis genes category and this technique
confirmed 50% of gene modulations. On the whole a trend to the slowing
down of the cell cycle is demonstrated and one of the up-regulated genes is
EAF transcription factor 1 (E4F1), which is already known to be an estrogen-
modulated transcription factor. Two of their downstream targets are p21“*'!
and cyclin E whose altered expression has already been documented in our
cell model. We hypothesize that E4F1- p21%*F!_cyclin E is an ERP specific
pathway in colon cancer cells.

0C3.7

Fasting insulin levels are predictors of colonic lesions in patients with
acromegaly: an observatlonal open, prospective study in 189 patients
Annamaria Colao Rosario Plvonello Marlano Galdiero', Renata
S Auriemma’, D1ego Ferone?, Paolo Marzullo & Gaetdno Lombardi'
'Department of Molecular dﬂd Clinical Endocrinology and Oncology,
qectlon of Endocrinology, University “Federico II”” of Naples, Naples, Italy;
“Department of Endocrine and Metabolic Diseases, University of Genova,
Genova, Italy; *Section of Endocrinology, Auxologic Institute of Verbania,
Verbania, Italy.

Elevated insulin levels are correlated with colonic adenomas and carcinomas in the
general population. Patients with acromegaly are considered at high risk to develop
colonic lesions and have a high insulin levels. To evaluate the role of insulin levels
on colonic polyps (hyperplastic, adenomatous, single or synchronous) or
adenocarcinoma in acromegaly we designed this analytical, observational, open,
prospective, study enrolling 189 patients (100 women, 89 men, age 20-82 yrs)
undergoing pan-colonoscopy at diagnosis. Age, gender, estimated disease
duration, body mass index, GH and IGF-I levels, fasting glucose and insulin
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levels, HOMA-index [R (resistance) and B (B-cell function)] were considered as
predictors. Colonic lesions were found in 74 patients (39.1%): hyperplastic polyps
in 31 (16.4%), adenomatous polyps in 24 (12.7%), both hyperplastic and
adenomatous polyps in 14 (7.4%) and adenocarcinoma in 6 patients (3.2%);
polyps were single in 22 patients (29.8%) and synchronous in 52 (70.3%). Colonic
lesions were positively correlated with patients’ age, insulin levels, HOMA-R and
HOMA-B (P<0.0001), negatively with GH levels (P=0.006) but not with
estimated disease duration, IGF-I levels, BMI or glucose levels. Compared to
patients with normal glucose tolerance, patients with impaired glucose tolerance
had a prospective risk (RR) to develop colonic lesions 2 times higher (95% CI 1.2—-
3.3) while those with diabetes 2.9 times higher (95% CI 1.8-4.6). Serum fasting
insulin levels were the strongest predictor of the presence of colonic lesions. The
best cut-off of insulin levels to predict the presence of colonic lesions was 20.6
mU/liter [sensitivity=73.8% (61.5-84%); specificity=81.1% (72.5-87.9%);
positive predictive value =69.6%, negative predictive value =84.1]. The patients
with fasting insulin levels >20.6 mU/liter at the diagnosis of acromegaly had aRR
to develop colonic lesions 5.1 times higher than those with levels <20.6 mU/liter
(95% CI3.1-8.5). In conclusion, high fasting insulin levels predict the presence of
adenomas and adenocarcinomas.

Neuroendocrinology basic — OC4
0C4.1

Organismal, cellular and molecular evolution of water balance
regulation in vertebrates: the amphibian hinge

Roger Acher, Jacqueline Chauvet & Yves Rouillé

University Paris VI, Paris, France.

Amphibia, through metamophosis, recapitulate the evolution of water homeostasis
from aquatic life to terrestrial one. Whereas the tadpole has the status of a freshwater
fish, the adult has developed a three osmoregulatory organ system, including kidney,
bladder and skin, for facing terrestrial dehydration. Amphibia have differentiated
epithelial hydroosmotic cells in each organ: principal cells in nephron collecting
duct, granular cells in urinary bladder, principal cells in ventral skin. These cells,
equipped with hormone receptors and effectors (aquaporins, ion channels, urea
transporter) are largely controled by neurohypophysial hormones. Each vertebrate
possesses two similar neurohypophysial nonapeptides. From the 13 peptides
chemically characterized in the laboratory, we have traced two main evolutionary
paralog lines: vasotocin (nonmammalian vertebrates) — vasopressin (mammals)
involved in osmoregulation, and isotocin (bony fish) — mesotocin (nonmammalian
tetrapods) — oxytocin (mammals) possibly implicated in reproduction.

Twelve amphibian species originating from Europa, North- and South-America,
Africa and Asia have been investigated. Neurohypophysial secretory granules have
been isolated from the neurointermediate pituitary by sucrose gradient centrifugation
and their components, purified by HPLC, identified by aminoacid sequencing and/or
coelution with synthetic peptides. Along with vasotocin ([Ile*]-vasopressin) and
mesotocin (([Ilex]—oxytocin), vasotocinyl-Gly (hydrin2) has been identified in all
species. This peptide results from a limited processing of the 141-residue
provasotocin. A 4-enzyme cascade operating in secretory granules on vasotocinyl-
Gly-Lys-Arg sequence leads usually to the alpha-amidated vasotocin but down-
regulation of the last amidating enzyme gives, in amphibians only, vasotocinyl-Gly.
Vasotocin and hydrin2 have different conformations and act on distinct receptors.
Whereas vasotocin shows a water (re)absorption activity in kidney, bladder and skin,
hydrin2 is devoid of antidiuretic activity and is more active than vasotocin on the
skin. Hydrin2 is twice more abundant in species living in arid countries. Evolution
has synchronized a new osmoregulatory organ (skin) with a new specific hormone,
making two hormones from a single precursor.

0C4.2

Growth Hormone-Releasing Hormone (GHRH) exerts protective effects
on adult rat hipPocampal progenitor cells

Silvia Destefanis ', Inger Johansson?, David Abergz, Riccarda Granata',
Ezio Ghigo' & Jorgen Isgaard”

]University of Turin, Turin, Italy; 2Szlhlgrensk.al University, Goteborg,
Sweden.

Growth hormone releasing hormone (GHRH) is a neuropeptide mainly
synthesised in the hypothalamus, known to exert a stimulatory effect on the
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synthesis and release of growth hormone (GH) from the pituitary via the
activation of specific receptors. New data indicate that GHRH is also
produced in both extrahypothalamic brain areas and in peripheral tissues.
GHRH-receptor splice variants (SVs) have been found in several peripheral
normal and neoplastic human tissues and mediate effects on cell
proliferation and differentiation. At present, central non-endocrine effects
of GHRH in extra-pituitary brain tissues have not yet been characterised.
The aim of the present study was to investigate the effects of GHRH on cell
survival in rat adult hippocampal progenitor cells (AHP) and to study the
intracellular pathway involved. Cell viability was assessed by the Alamar
blue assay. RT-PCR was performed to detect the presence of GHRH
receptor mRNA. The results showed that GHRH receptor is expressed in
AHP cells. GHRH dose dependently increased cell survival on AHP cells
compared to control. After GHRH administration a significant increase of
cAMP levels analyzed by ELISA was observed, suggesting a GHRH-
induced activation of cAMP pathway. Consistently, western blot analysis
showed a significant activation of Akt and ERK 1/2 survival pathway after
GHRH administration. Activation of these signalling pathways preceded
CREB phosphorylation, which plays an important role in the differentiation
and maturation of newborn neurons in hippocampus. In conclusion, this
study shows that GHRH has a protective effect on AHP cells. Moreover, in
these cells GHRH is able to activate the cAMP-CREB pathway. Akt and
ERK1/2 seem to be involved in this survival signalling. Thus, GHRH and its
receptor may play an important role for hippocampal progenitor cells
survival.

0C4.3

Absence of germline AIP mutations in early onset sporadic
somatotropinomas

Leonor Gomes , Hugo Prazeresz, Isabel Paival, Cristina Ribeirol,

Olinda Rebelo®, Teresa Martins?, Manuela Lacerda® &

Manuela Carvalheiro'
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Universidade de Coimbra, Coimbra, Portugal; ?Laboratério de Patologia
Molecular do Servigo de Anatomia Patoldgica do Centro Regional de
Oncologia de Coimbra do Instituto Portugués de Oncologia, EPE, Coimbra,
Portugal; *Servi¢o de Anatomia Patolégica dos Hospitais da Universidade
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Objective

The pathogenesis of pituitary tumours is still incompletely understood.
Somatotropinomas occur both sporadically and in the context of familial
syndromes, such as multiple endocrine neoplasia type 1 (MENI), Carney
complex (CNC) and isolated familial somatotropinoma (IFS). Recently,
germline mutations were reported in AIP (aryl hydrocarbon receptor
interacting protein) gene in Finish and Italian families and in Finish
patients with apparently sporadic pituitary tumours. The aim of this study
was to determine if A/P gene mutations influence individual susceptibility to
develop sporadic pituitary somatotropinomas in a group of young patients
originating from the central region of Portugal.

Methods

Blood samples were obtained from 20 patients (8 males and 12 females)
with sporadic somatotrophinomas, including 6 plurihormonal for GH and
PRL, who were diagnosed when they were younger than 35 years of age
(mean age 25.7+4.97, 16-33 years). Detection of the AIP germline
mutations was carried out by PCR amplification of genomic DNA, followed
by direct sequencing of the entire gene coding sequence and intron-exon
boundaries as previously described.

Results

In this series of patients, with early onset sporadic oversecreting-GH pituitary
adenomas, no AIP germline mutations were found. A heterozygous synonymous
C—T polymorphism (Asp45Asp) was found in a single patient.

Conclusions

Our results provide evidence that AIP germline mutations are not associated
with sporadic pituitary tumours. We studied patients diagnosed at young
ages, with a hypothetically higher probability of harbouring occult germline
mutations. The absence of germline mutations in this group of patients
suggests that AIP germline mutations probably do not play an important role
in the pathogenesis of sporadic pituitary somatotropinomas. Similar
observations have been made by other groups. Further studies are needed
in order to identify other genetic factors underlying early onset sporadic
pituitary tumours.
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Is there a role for dopamine D, receptor gene polymorphisms in
determining cabergoline sensitivity in prolactin-secreting pituitary
adenomas?
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Ospedale Maggiore Policlinico IRCCS, Milano, Italy.

Dopamine agonist cabergoline (CB) is the first-choice treatment in prolactin-
secreting adenomas (PRL-omas). It is effective in reducing PRL secretion and
tumour size in about 90% of patients by binding dopamine D, receptor (DRD2).
Although no mutations in DRD2 were found, it has been reported that several
polymorphisms of this locus associate with alcoholism and schizophrenia,
diseases in which dopaminergic system plays an important role. To assess the
possible association of DRD2 gene polymorphisms (i.e. TaqIB, HphIG/T,
NcoIC/T and TaqIA) with the sensitivity to CB, a multicentric retrospective study
was carried out including 252 patients with PRL-oma and 211 healthy controls.
Genotyping was carried out by restriction fragment length polymorphism analysis
(RFLP) on blood DNA. Pituitary MRI and PRL assay were performed at
diagnosis and during CB therapy follow-up (median 17 months, range 5-49).
Patients were defined as resistant when they failed to normalize PRL levels and/or
to reduce tumor size with a CB dosage higher than 3 mg/week. According to this
definition, in our series the overall prevalence of resistant patients was 8% and
3.4%, respectively. As far as DRD2 genotypes were concerned, no differences in
allele frequencies between patients and normal subjects were observed.
Moreover, any polymorphism correlated with clinical presentation, biochemical
data and tumor size. Conversely, we observed an higher frequency of NcolT +
allele in subjects defined as resistant to CB in term of both normalization of PRL
levels [(%*)P=0.038] and tumor size reduction [(%*)P=0.006]. Finally,
[A1-/B1-/T-/T-] haplotype was found to be associated with a greater sensitivity
to CB in term of PRL normalization. In fact, this haplotype was found in 34% of
patients taking less of 3 mg/week of CB vs 11% of resistant patients [(32)P=
0.021]. In conclusion, further studies are required to assess the mechanisms
underlying the involvement of DRD2 gene polymorphisms in determining the CB
sensitivity.
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Lack of nuclear Hesl expression coincides with transformation of
endocrine pancreatic cells in Men1 knock out mice

Téreése Johansson, Margareta Halin Lejonklou & Britt Skogseid
Institution of Medical Sciences, Uppsala, Sweden.

Background

Homozygous inactivation of the MENI tumor suppressor gene frequently occurs
in endocrine pancreatic tumors (EPT); however, a heterozygous germ line
inactivation of the gene seems to lead to development of an increase amount of
endocrine pancreatic cells. The Notch signaling cascade plays a vital role in
sustaining the balance between cell proliferation, differentiation and apoptosis
during pancreatic development. Whether Notch signaling is MENI dependent is
unknown.

Aim

To explore the Notch pathway by means of the transcription factors Hes!, Heyl
and Mashl expression pattern and their role in endocrine tumour progression by
in Menl ™'~ mice.

Methods

Notchl, Hesl, Heyl, Mashl, and Menl mRNA expression were investigated by
qPCR. Fifteen mice (10 Menl™t'~, five Wt, 12 or 18 month,) were used; the
endocrine tissue was divided according to size: small islets, islets, small tumors
and larger tumors. Protein expression were assessed by immunohistochemistry
(13 MenI™'~ and 12 Wt, 9-22 month)

Results

Menl, Notchl, Hesl, and Heyl mRNA expression was found in endocrine tissue
of all sizes; Mashl was found in 28/55 samples. Variable degree of loss of menin
(the Menl protein) expression was observed in tumors of Menl ™'~ mice age
14-22 month. Menl ™~ and Wt mice showed no difference in Notchl, Heyl, and
Mash1 immunoreactivity. Wild type mice of all ages expressed nuclear Hesl,
whereas only the younger Menl ™'~ mice displayed nuclear HesI immunor-
eactivity. The tumors of the heterozygous mice age 14—22 month had lost nuclear
Hesl expression.

Conclusions

Mashl immunoreactivity was invariably and abundantly displayed. The lack of
Hes1 in tumor cell nuclei in elderly Menl ™'~ mice indicates that HesI might be
of importance in endocrine pancreatic tumorigenesis.

Metabolic abnormalities in patients with adrenal adenomas may be
associated with Bcll polymorphism in the glucocorticoid receptor (GR)
gene and expression of tumor-specific hsp70 isoforms

Svetozar Damjanovic, Jadranka Antic, Bojana Beleslin, Sanja Ognjanovic,
Jovana Vignjevic, Milan Petakov, Djuro Macut, Ivan Paunovic,

Tatjana Isailovic, Bojana Popovic & Ivana Bozic

Institute for Endocrinology, Diabetes and Metabolic Diseases, Belgrade,
Serbia.

Introduction

Intronic Bell polymorphism of glucocorticoid receptor (GR) gene and adrenal
adenomas of incidental discovery are frequently associated with metabolic
syndrome. We studied in these patients metabolic and hormonal parameters, the
sequence alteration in Bcll polymorphism of the GR gene from constitutive DNA
and the expression of Hsp70 within the tumor and in tissue adjacently to tumor.
Patients and methods

We assessed 114 healthy subjects (79 men; age range 21-68 years) and 30
patients operated due to non-functioning adrenal mass (5 men; age range 36-76
years). Besides clininical and anthropometrical assessment, morning cortisol and
fasting insulin levels were determined. DNA was obtained from leucocytes and
after amplification, PCR fragments were digested with Bcll enzyme.
Subsequently, the sequence of the fragments was analyzed. Equal amounts of
protein obtained from total cell lysates of adenomatous and adjacent normal
adrenal tissue was resolved by 9% SDS-PAGE and transferred to nitrocellulose
membranes (Western blot analysis).

Results

We found a G-to-C transition in the second intron of GR gene in 24 of 26 (92%)
patients that is significantly higher frequency of the larger allele within patients
than in normal population (42% vs 4.2%; P <0.001). Patients and controls had
similar BMI and morning cortisol levels. However, the frequency of diabetes type
2, and hypertension were significantly higher in patients with adrenal tumor (P=
0.002 for both) and these patients had significantly higher HOMA index than
controls (6.8+1.9 vs 2.9+0.1; P<0.001). In all tumor tissues two isoforms of
Hsp70 co-expressed while only higher molecular weight isoform was detected in
adjacent normal tissue.

Conclusion

Increased sensitivity to glucocorticoids associated with specific Bcll poly-
morphism of GR gene and altered trafficking of GR by the Hsp90/Hsp70-based
chaperone machinery within adrenal adenoma seems to play role in the
development of insulin resistance in these patients.

0C4.7

Function and evolution of GHRH, PACAP and PRP in vertebrates
Billy KC Chow, Francis KY Siu, Janice KV Tam & Leo TO Lee
University of Hong Kong, Pokfulam, HK, SAR, China.

In mammals, GHRH is the most important neuroendocrine factor that stimulates
the release of GH from the anterior pituitary. In non-mammalian vertebrates,
however, the previously named GHRH-like peptides were unable to demonstrate
robust GH-releasing activities. In this report, we provide evidence that these
GHRH-like peptides are homologues of mammalian PACAP-related peptides
(PRP). Instead, GHRH peptides encoded in cDNAs isolated from goldfish,
zebrafish and African clawed frog were identified. Moreover, receptors specific
for these GHRHs were characterized from goldfish and zebrafish. These GHRHs
and GHRH-Rs are phylogenetically and structurally more similar to their
mammalian counterparts than the previously named GHRH-like peptides and
GHRH-like receptors. Information regarding their chromosomal locations and
organization of neighbouring genes confirmed also that they share the same
origins as the mammalian genes. Functionally, the goldfish GHRH activates
cAMP production in receptor-transfected CHO cells as well as GH release from
goldfish pituitary cells. Tissue distribution studies by real-time PCR showed that
the goldfish GHRH is expressed almost exclusively in the brain, while the
goldfish GHRH-R is actively expressed in brain and pituitary. In addition, specific
receptors for PRPs (formerly GHRH-like peptides) were cloned from goldfish,
zebrafish and Xenopus, clearly suggesting a function of PRP in these species. By
phylogenetic and chromosomal syntenic studies, we found PRP receptors only in
non-mammalian vertebrates but not in mammals, indicating that the receptor was
lost in the mammalian lineage. Based on these data, a comprehensive
evolutionary scheme for GHRH, PRP-PACAP, PHI-VIP genes in relation to 3
rounds of genome duplication early on in vertebrate evolution is proposed.
Finally, the newly discovered GHRHSs, also found in flounder, Fugu, medaka,
stickleback, Tetraodon and rainbow trout, provide new research directions
regarding the neuroendocrine control of growth in vertebrates.
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Structure-function of glycoprotein hormones using site-directed
mutagenesis and gene transfer: designing new agonists and antagonists
Fuad Fares, Naiel Azam, Rinat Bar-Shalom & Zaki Kraiem

Carmel Medical Center and the Faculty of Medicine, Technion-israel
Institute of Trechnology, Haifa, Israel.

Objectives

The main goal of the present study is to investigate the role of N-linked
oligosaccharides on the structure and function of human thyrotropin (hTSH). A
second aim of the present study is to design new analogs of hTSH.

Methods

Overlapping PCR technique was used to convert hTSH heterodimer to a
biologically active single chain by fusing the o subunit to the carboxyl terminal
end of hTSHP subunit in the absence (WTSHBa) or presence of a ~30 aminoacid
peptide from hCG (CTP) as linker (hnTSHRCTPa). hTSH mutants lacking the
sequence site of N-linked oligosaccharides were prepared using site-directed
mutagenesis. hTSH variants were expressed in CHO cells. The TSH receptor
binding activities of the variants were determined by radioligand receptor assay
using CHO cells stably transfected with hTSH receptor. In vitro bioactivity was
tested using cultured human thyroid follicle cells and in vivo longevity and
bioactivity were tested in mice animal model.

Results

The single-peptide variants of hTSH were biologic active in vitro and in vivo
with a longer half-life. Variants lacking the N-linked oligosaccharides were
expressed and secreted from CHO cells. Interestingly, the deglycoselated
variants were significantly less potent than TSH wild type. Moreover, the
deglycoselated variants blocked cAMP formation and T; secretion stimulated
by hTSH or by hTSI in the receptor level. The variants were found to bind
the hTSH receptor with high affinity. In addition, deglycoselated hTSH
variants had a partial activity in vivo and significantly inhibited TSH
bioactivity

Conclusions

Human TSH single peptides are biologically active. Deglycosylated variants
inhibit the activity of hTSH and hTSI. These variants may offer novel therapeutic
strategies in the treatment of Thyroid diseases.

0C5.2

Tyroglobulin (Tg) depletion in receptor associated protein (RAP) KO
mice is due to a reduction of Tg aggregates

Simonetta Lisi, Roberta Botta, Aldo Pinchera, Claudio Marcocci &
Michele Marino

Department of Endocrinology, University of Pisa, Pisa, Italy.

RAP KO mice have a reduction of colloidal Tg resulting in subclinical
hypothyroidism and histological signs of goiter. The difference in colloidal Tg
between RAP KO and WT mice was striking by immunohistochemistry, but
could not be detected in thyroid extracts. To explain this discrepancy, we
hypothesized that the reduction of Tg reflected a reduction of Tg aggregates
discarded during tissue extraction. To investigate this possibility, pellets
obtained by thyroid homogenization were solubilized with 6M guanidine and
analyzed by Western blotting. Tg resolved into two bands at 660 and
330 kDa, which were found in WT, but not in RAP KO mice, supporting a
reduction of Tg aggregates in the latter. We then investigated the effects of
detergents, denaturation and pH on homogenates separated into membrane-
associated and cytoplasmic fractions. The Tg bands were detected in all
samples from RAP KO and WT mice. Detergents and high pH increased the
intensity of the bands in the cytoplasmic fractions from WT mice, suggesting
the presence of Tg aggregates of high molecular mass. Under denaturing
conditions the Tg bands were less intense, probably due to Tg degradation. In
RAP KO mice, cytoplasmic Tg was less sensitive to detergents and pH,
possibly because of a reduced number of Tg aggregates compared with WT
mice. Higher amounts of Tg were found in the membrane-associated than in
the cytoplasmic fractions, regardless of the extraction procedure and the
genotype, representing Tg-containing vesicles within the colloid, Tg within
intracellular organelles, and cell membrane-bound Tg. In RAP KO mice the
amounts of membrane-associated Tg were greater than in WT mice, in
agreement with immunohistochemical findings. In conclusion, the absence
of RAP in the thyroid gland results in a reduction of colloidal Tg aggregates,
which are known to represent the major storage form of thyroid hormones.

0C5.3

Polarized plasma membrane targeting of the Na™*/I~ symporter (NIS)
is regulated by its carboxy terminus

Orsolya Dohan”, Carla Portulano', Chris Ginter' & Nancy Carrasco'

! Albert Einstein College of Medicine, Bronx, New York, United States;
’Institute of Experimental Medicine Hungarian Academy of Sciences and
Szent Rokus Hospital and Institutions, Budapest, Hungary.

The Na®/I~ symporter (NIS), a glycoprotein expressed at the basolateral
plasma membrane of thyroid epithelial cells, mediates active I~ uptake for
the biosynthesis of thyroid hormones and radioiodide transport for diagnosis
and treatment in thyroid cancer. Our cloning of the NIS ¢cDNA and generation
of anti-NIS antibodies provided the basis to investigate the decrease in I~
transport in thyroid cancer relative to healthy thyroid cells. Instead of finding
only the expected lower NIS expression, we have reported that in the
majority of thyroid cancers, NIS is surprisingly overexpressed as compared to
the surrounding tissue but retained intracellularly. Therefore, it is of
considerable interest to elucidate the mechanisms underlying NIS plasma
membrane targeting, a pursuit that could lead to new therapeutic interventions
to increase the sensitivity of radioiodide diagnostic imaging and the
effectiveness of radioiodide therapy. We report that the NIS carboxy terminus
contains crucial information for NIS trafficking and that the length of the
carboxy terminus correlates linearly with functional cell surface expression of
the transporter. We also demonstrate that whereas the last four amino acids
(E615TNLg;5) are not necessary for NIS trafficking, even though they
comprise a PDZ binding motif, the 602-614 sequence carries essential
determinants for NIS basolateral targeting.

0C5.4

BRAFY°E mutations but not RET/PTC rearrangements are correlated
with a lower expression of NIS mRNA expression in papillary thyroid
cancer (PTC)

Cristina Romei', Pamela Piampianil, Pinuccia Faviana®, Fulvio Basolo®,
Valeria Bottici], Mariangela Scullil, Piero Bertiz, Gabriele Materazziz,
Aldo Pinchera' & Rossella Elisei'

]Department of Endocrinology, University of Pisa, Pisa, Italy; 2Depal’tment
of Surgery, University of Pisa, Pisa, Italy; *Department of Oncology,
University of Pisa, Pisa, Italy.

Several studies have identified a relationship between oncogene activation and
dedifferentiation of PTC. Mutations of RAS, RET/PTC and BRAF modulate
the expression of thyroid genes. An impaired NIS expression has been
demonstrated in PTCs harboring the BRAFY**® mutation.Aim of this study
was to analyze BRAF and RET/PTCI1-3 alterations and their influence on the
expression of thyroid differentiation genes. Seventy-one PTC samples were
studied. Quantitative analysis of TPO, Tg, TSH-R, TTFl and NIS were
performed by real time RT-PCR. Our results indicate that 44/71 cases (62%)
were positive for one genetic alteration and 7/71 (9.8%) showed the
simultaneous presence of 2 gene mutations. In particular BRAFY®®F and
RET/PTC rearrangements were present in 32.2% and 19.7% of cases
respectively. BRAFY*"F was more frequently found in the classical than in
the follicular variant (P=0.02). At variance no correlation was identified
between RET/PTC rearrangement and clinico-pathological features of PTCs.
Genetic alterations were correlated with mRNA expression (ACt) of Tg, TPO,
TSH-R, TTF-1, NIS. mRNA expression of NIS gene was significantly lower
(P=0.0001) in PTCs harbouring the BRAF mutation with respect to not
mutated samples. By immunohistochemistry we did not find any relationship
between BRAFY** and NIS protein. No difference in NIS mRNA expression
was found in PTC with or without RET/PTC rearrangements. We did not
observe any significant difference in the expression of thyroid differentiation
genes neither when compared with BRAF mutation or RET/PTC rearrange-
ments. Furthermore no relationship was found between serum TSH and the
expression of NIS mRNA in thyroid tumors. In conclusion our data indicate
that (a) the frequency of BRAF **F mutations and RET/PTC rearrangements
was 35% and 20% respectively; (b) in our series 10% of PTC cases harbored
2 different genetic alterations; (c) NIS mRNA expression was significantly
lower in PTCs harboring a BRAF mutation but not a RET/PTC
rearrangement; (d) the expression levels of other thyroid differentiation
genes were not correlated with the presence of gene alterations.
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Transcriptional regulation of human type 2 deiodinase and chorionic
gonadotropin genes in human placenta: emerging evidence of a common
promoter code

Gianluca Canettieri, Maria Giulia Santaguida, Antonella Franchi, Michele
Della Guardia, Alberto Gulino & Marco Centanni

University of Rome “La Sapienza”- Polo Pontino, Latina, Italy.

Human type 2 deiodinase (hD2) regulates T3 production in placenta during
trophoblast development. hD2 mRNA and protein levels are elevated only during the
first trimester of gestation then becoming barely detectable. These variations are
similar to those of chorionic gonadotropin (hCG), a well-known marker of early
gestation secreted by the cytotrophoblast. A peculiar promoter architecture of the
gene encoding the alpha subunit of hCG allows a CRE-mediated synergism between
cAMP and EGF, leading to elevated levels of hCG-mRNA only during early
pregnancy. In addition, hCG promoter contains several CCAAT boxes, that are likely
to confer tissue specificity to this gene. Similarly, in our previous studies we have
demonstrated that Dio2 promoter is synergistically stimulated by cAMP and
mitogens. These signals are integrated and converge to the Dio2 CRE, which recruits
a transcription factor complex including CREB, c-Jun and c-Fos. Here we show that
CCAAT enhancer binding proteins (C/EBPs), are master regulators of Dio2
expression in JEG3 cells, a cell line similar to early trophoblast. RT-PCR studies
have demonstrated that C/EBPs significantly increases hD2 mRNA levels. With
functional assays of micro-deletion mutant constructs we have shown that C/EBPs
robustly enhanced the transcriptional activity of hD2 gene through a highly
conserved CCAAT element, located nearby the TATA box. Biochemical evidence
confirmed the binding of C/EBPs to this regulatory site. Remarkably, the inducibility
was dramatically increased in promoter constructs lacking the CRE or when
CREB/CRE interaction was prevented by an acidic dominant negative inhibitor. This
latter observation suggested that CREB and C/EBP regulates transcription of Dio2
gene in an antagonistic fashion. In conclusion we have found that «CG and Dio2
genes seem to share a common promoter code, represented by CCAAT, CREs,
TATA/TSS units, that imparts tissue specificity and inducibility to both genes in
early trophoblast.

0C5.6

A crucial role of interleukin-6 in the pathogenisis of thyrotoxicosis-
related disturbances of bone turnover in mice

Janusz Mysliwiec', Robert Zbuckiz, Maria Malgorzata Winnickaz,
Boguslaw Sawicki® , Agnieszka Nikolajuk', Karol Kaminski4,
Wilodzimierz Musial*, Piotr Mysliwiec®, Zofia Bondyra®, Jerzy Walecki® &
Maria Gorska'

'Dept. of Endocrinology, Diabetology and Internal Diseases, Bialystok,
Poland; *Dept. of General and Experimental Pathology, Bialystok, Poland;
*Dept. of Histology and Embryology, Bialystok, Poland; “Dept. of
Cardioloégy, Bialystok, Poland; °II Dept. of General Surgery, Bialystok,
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Interleukin-6 (IL-6) has been shown to be involved in the pathogenesis of several
bone diseases characterized by a negative balance between bone resorption and
formation.

The aim of the study was to estimate serum markers of bone turnover:
osteoclast-derived tartrate-resistant acid phosphatase form 5a (TRACP 5b) and
osteocalcin in IL-6 knock-out mice to assess the role of IL-6 in the pathogenesis
of thyrotoxicosis-related disturbances of bone metabolism.

Material and methods

C57BL/6J (wild-type; WT) and C57BL/6J™~/~KoPl (.6 knock-out; IL6KO)
mice randomly divided into 4 groups with 10 in each one: 1/WT mice in
thyrotoxicosis (WT-thx), 2/WT controls (WT-ctrl), 3/IL6KO mice with
thyrotoxicosis (IL6KO-thx) and 4/ IL6KO controls. Experimental model of
hyperthyroidism was induced by intraperitoneal injection of levothyroxine. The
serum levels of TRACP 5b and osteocalcin were determined by ELISA.

Results

Serum concentration of TRACP 5b (median and interquartile ranges) were
significantly increased in both groups of mice with thyrotoxicosis: WT (28.2
(18.8-41.6) U/1) and IL6KO (26.4 (23.0-31.2) U/1) as compared to the respective
controls. Osteocalcin serum levels in IL6KO-thx mice (111.9 (103.1-175.6)
ng/ml) were significantly elevated in comparison to WT-thx animals (46.1 (32.5—
58.9) ng/ml).

Conclusions

The results of the present study suggest that IL-6 plays a crucial role in
thyrotoxicosis-related disturbances of bone turnover in mice, determining the
imbalance between bone resorption and bone formation caused by excess of
thyroid hormones predominantly by inhibition of bone formation.
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The 1188A/C polymorphism of IL-12 gene in Graves’ disease

Natalia Wawrusiewicz-Kurylonek, Maria Gorska, Janusz Mysliwiec &
Adam Jacek Kretowski

Department of Endocrinology, Diabetology and Internal Medicine, Medical
University of Bialystok, Bialystok, Poland.

Background and aims

Interleukin-12 (IL-12) is a pro inflammatory cytokine, which was suggested to
play a key role in the pathogenesis of Thl-cell-mediated autoimmune diseases.
The aim of our study was to estimate the association of 1188A/C polymorphism
of IL12B gene with the predisposition to Graves’ disease (GD) in Polish
population.

Materials and methods

The study was performed in the group consisting of 245 individuals with GD
sequentially recruited from the endocrinology outpatient clinic. GD was
confirmed on the basis of clinical observation, biochemical criteria of
thyrotoxicosis and the presence of TSH receptor antibodies. Two hundred and
one healthy volunteers served as the control group. In all subjects A1188C
polymorphism in the 3’-UTR region of the IL-12B gene was determined by direct
sequencing of the appropriate fragment of IL-12B gene.

Results

Inour study the frequencies of 1188C allele and 1188CC genotype were significantly
higher in patients with GD in comparison to healthy subject (respectively, 22.1% vs.
16.2%, P=0.027 and 7.7% vs. 1.5%, P=0.003). There were no differences in the
distribution of 1188AA and 1188AC genotype IL-12B gene between the studied
groups. Furthermore we also observed that frequency of 1188CC genotype was
higher in patient with ophtalmopathy in comparison to subject without
ophtalmopathy and healthy controls. The frequency of 1188CC IL-12 genotype
was also higher among patients, who developed GD before the age of 40 years, when
compared to subjects with Graves’ disease onset before age of 40.

Conclusions

We observed that the frequency of 1188CC genotype of IL-12B gene is higher in
patients with GD and with ophtalmopathy in comparison to subject without
ophtalmopathy and healthy controls. This suggests that 1188A/C polymorphism in
IL-12B gene could have a role in predisposition to Graves’ ophthalmopathy.

Cardiovascular endocrinology — OC6
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Growth hormone-releasing hormone prevents cardiomyocyte apoptosis
and activated PI3K/AKT, ERK1/2 and CREB signaling pathways
Riccarda Granata, Letizia Trovato, Silvia Destefanis, Fabio Settanni,
Marta Annunziata, Davide Gallo & Ezio Ghigo

Dept. Internal Medicine, Div. Endcocrinology and Metabolism, University
of Turin, Turin, Italy.

The hypothalamic hormone growth hormone-releasing hormone (GHRH), has
been shown to function via its receptor splice variants as an autocrine/paracrine
growth factor in normal and malignant cell lines and tissues, besides positively
regulating growth hormone (GH) synthesis and secretion from the pituitary.
Moreover, GHRH antagonists are known to suppress the proliferation of a wide
variety of cancer cells through mechanisms yet to be fully elucidated. Aim of this
study was to investigate the effect of GHRH on cell death and apoptosis induced
by either serum deprivation or by the f adrenergic agonist isoproterenol (ISO) in
rat H9c2 cardiomyocytes and in isolated adult rat cardiac myocytes. H9c2 cells
and cardiac myocytes were cultured in serum-deprived medium for 48 h in the
presence or absence of either ISO (100 uM) or GHRH (0.5 pM). RT-PCR
analysis revealed the presence of GHRH receptor (GHRH-R) mRNA in both
HO9c2 cells and rat cardiac myocytes. GHRH (0.5 uM) significantly counteracted
serum starvation- and ISO-induced cell death and apoptosis in both cell models.
Further, either GHRH or isoproterenol induced ERKI1/2 phosphorylation,
whereas only GHRH activated Akt survival signaling pathway. Interestingly,
both GHRH and ISO induced cAMP increase and phosphorylation of its down-
stream transcription factor cyclic AMP response element-binding protein (CREB)
in H9c2 cells. Finally, the GHRH-R antagonist JV-1-36 completely abolished the
survival effects of GHRH in H9¢2 cells, under both serum starvation- and ISO-
induced cell death and apoptosis.
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These results indicate that GHRH is a survival factor for cardiac myocytes.
Moreover, they suggest that this molecule may play a role in the prevention of
cardiac cell loss in pathological conditions that ultimately lead to the development
of heart failure.

0C6.2

Testosterone replacement attenuates fatty streak formation and
improves the HDLC profile in the Tfm mouse: an effect which is
independent of the classical androgen receptor
Joanne E Nettleship', Richard D Jones', Kevin S Channer” & Hugh T Jones'
"Hormone and Vascular Biology Group, Academic Unit of Diabetes,
Endocrinology & Metabolism, Division of Genomic Medicine, University
of Sheffield Medical School, Beech Hill Road, Sheffield, S10 2RX, United
Kingdom; “Department of Cardiology, Royal Hallamshire Hospital,
Sheffield Teaching Hospitals, NHS Trust, Glossop Road, Sheffield, S10 2JF,
United Kingdom.

Research indicates that low testosterone is associated with CAD in men. Evidence
suggests that men with hypotestosteronemia and concomitant CAD may benefit from
physiological testosterone replacement therapy (PTRT). The mechanism by which
testosterone produces these cardio-protective effects and the role of the androgen
receptor remains largely unknown. The aim of this study was to determine whether
testosterone modulates atheroma formation via its classical signalling pathway, via
conversion to 17f-estradiol or via an alternative-signalling pathway. Group 1:
8-week-old Tfm (exhibiting a dysfunctional androgen receptor and testosterone
deficiency) and control mice were castrated or sham-operated. Group 2: 9-week-old
Tfm and controls were administered either placebo, PTRT, PTRT in conjunction
with ERa-antagonist or Anastrazole. At 10-weeks both groups were administered a
cholesterol-enriched-diet. Mice were sacrificed at 28-weeks. Sections through the
aortic sinus were stained using oil-red-O, and lipid-stained areas quantified via digital
analysis, and expressed as percentage of medial area. Total cholesterol, HDLC,
testosterone and 17p-estradiol were quantified via ELISA. Low endogenous
testosterone was associated with fatty-streak formation following feeding on
cholesterol-enriched-diet. PTRT prevented aortic fatty streak formation in the Tfm
mouse, and increased levels of HDLC. Fatty-streak formation was less marked in
PTRT-treated mice, in conjunction with ERa-antagonist or Anastrazole, although
this was still significantly lower than that of placebo-treated Tfm mice. Improvement
in HDLC was completely attenuated by co-treatment with these agents. PTRT in the
Tfm mouse is associated with a reduction in aortic fatty-streak formation. The
majority of this action is due to a direct non-genomic action of testosterone, with a
component of the response being medicated via conversion to 17B-estradiol and
subsequent activation of ERa. The beneficial effect of PTRT upon HDLC appears to
be solely mediated by conversion of testosterone into 17B-estradiol, via modulation
of genomic ERa-dependent pathways.
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Plasma brain natriuretic peptide (BNP) levels predict acute right
ventricular dysfunction in pulmonary embolism - prospective study on
70 patients

Alina Mihaela Pascu', Mariana Riidoi* & Mihail Coculescu®
'“Transilvania” Umversuy, Faculty of Medicine, Department of Patho-
physiology, Cardiology Clinic, Brasov, Romania; “““Transilvania”
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Medicine and Pharmacy, Department of Endocrinology, “C.I. Parhon”
Institute of Endocrinology, Bucuresti, Romania.

Background

Acute right ventricular dysfunction (RVD) on echocardiography (ECHO) is
critical for risk stratification in pulmonary embolism (PE). Plasma BNP, a
consecrated marker of left ventricular dysfunction, could represent a valuable
biomarker of RVD in PE.

Aim and objective

Assessment of plasma BNP levels in patients with PE in relationship with right
ventricular (RV) function evaluated by ECHO.

Methods

Prospective study of 70 patients with confirmed PE, 42 men (60%), mean age
52.5+8.8. Plasma BNP levels were measured on admission using a quantitative
fluorescence immunoassay (Triage BNP). ECHO evaluation of the RV function
was performed in the first hour after admission. Study protocol was approved by
local Ethical Committee. Patients were divided in two groups: group 1 — with
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acute RVD on ECHO, n=24 patients (34.3%); group 2 — without acute RVD on
ECHO, n=46 patients (65.7%).

Statistics

SPSS 14.0; MedCalc 8.1.

Results

Plasma BNP levels were significantly higher in patients with acute RVD on
ECHO (group 1), median value (25th, 75th percentiles)=79.75 (45.77, 329.75)
pg/mL vs. 7.85 (6.22, 16.07) pg/mL in patients without acute RVD on ECHO
(group 2), P<0.0001. BNP proved good in discriminating between patients with
and without acute RVD — area under the receiver operating characteristic curve =
0.86 (95% Confidence Interval C.I. 0.77-0.94), P <0.0001. The cut-off level of
plasma BNP=50 pg/mL had the best sensitivity =0.84 (95% C.I. 0.79-0.88) and
specificity =0.80 (95% C.I. 0.75-0.85) in the same time in identifying acute
RVD. Plasma BNP correlated significantly with RV end-diastolic diameter (R=
0.74, P<0.0001), RV systolic pressure (R=0.77, P<0.0001). Logistic
regression analysis showed that plasma BN P>50 pg/mL was the best acute
RVD predictor, odds ratio 21.0 (95% C.I. 5.5-79.5).

Conclusions

Plasma BNP higher than a cut-off level of 50 pg/mL could predict acute right
ventricular dysfunction in patients with pulmonary embolism with a good
sensitivity and specificity.
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Carotid IMT and stiffness, aortic stiffness and pulse pressure:
association with hormone therapy in postmenopausal women: baseline
findings from the CASHMERE trial
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Common carotid artery intima media thickness (CCA-IMT), aortic stiffness (carotid-
femoral pulse wave velocity-PWV) and central pulse pressure (PP) are early markers
of atherosclerosis. The influence of hormonal replacement treatment (HRT) on
arterial parameters in menopausal women remains to be investigated.

We used baseline data of 665 menopausal women with hypercholesterolemia,
screened for the CASHMERE study, a 12-month double-blind randomized trial
comparing the effects of atorvastatin (80 mg/day) versus placebo, £ HRT, on the
progression of CCA-IMT. CCA-IMT, PP, PWV were measured by using a high-
definition echotracking device (Esaot®™), aplanation tonometry (Sphygm0c0r®), and
Complior® respectively. Mean age was 5846 years with a mean duration of
menopause (M) of 8 +7 years. Age at M was 50+ 5 years. Among them, 17% were
smokers, 23% had hypertension and 28% were HRTusers.

CCA-IMT (um) Central PP (mmHg) PWV (m/s)
R? R? R?

Independent B incre- B incre- B incre-
determinants coef. ment P coef. ment P coef.  ment P
Age atM 25 29 <0.001 30 4.0 <0.001 0.4 4.7 <0.001
(5yrs)
M duration 25 4.8 <0.001 3.5 7.2 <0.001 06 124 <0.001
(5yrs)
Current use -37 23 0.002 -2.7 0.9 0.003 —-0.3 0.9 0.01
of HT (yes)
Mean BP - - 7.0 324 <0.001 0.4 8.8 <0.001
(10 mmHg)
Central PP 9 1.3 0.004 - - - - - -
(10 mmHg)
Total R? 13.2 48.3 24.0

R?: % of explained variance, f coef: slope of the multivariate correlation.

Conclusions

Duration and age at menopause were associated with thickening and stiffening of
large arteries. Current users of HRT had significantly thinner and more distensible
arteries than non users.
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Effects of ezetimibe and/or simvastatin on LDL receptor protein
expression and on LDL receptor and HMG-CoA reductase gene
expression in mononuclear blood cells: a randomized trial in healthy
men

Ioanna Gouni-Berthold, Heiner Berthold, Helena Gylling, Yon Ko,
Jogchum Plat & Wilhelm Krone

Department of Internal Medicine II, University of Cologne, Cologne,
Germany; Drug Comission of the German Medical Association, Berlin,
Germany; Department of Clinical Nutrition, University of Kuopio, Kuopio,
Finland; Medical Poliklink, University of Bonn, Bonn, Germany;
Department of Human Biology, University of Maastricht, Maastricht,
Netherlands.

Context

Ezetimibe and simvastatin are often used in combination to lower blood lipid
levels. The consequences of this combination at the molecular level are unknown.
Objective

To examine their effects on the LDL receptor (LDLR) protein expression and on
the LDLR and HMG-CoA reductase gene expression in peripheral blood
mononuclear cells (PBMC).

Design, setting and participants

Prospective, randomized, parallel 3-group trial. Twenty-four healthy men (mean
age 3219 years) received a 14-day treatment with either ezetimibe (10 mg/day),
or simvastatin (40 mg/day) or their combination. Blood was drawn before and
after treatment.

Main outcome measures

LDLR protein expression, and LDLR and HMG-CoA reductase gene expression,
lipid levels, non-cholesterol sterols and the ratio of precursor sterols over
cholesterol concentrations, a valid marker of cholesterol synthesis and HMG-CoA
reductase activity.

Results

LDL-C decreased by 22+10%, 41£12%, and 601+10% in the ezetimibe,
simvastatin and combination groups, respectively (all P<0.0001). The HMG-
CoA reductase gene expression increased significantly in the simvastatin (+33%;
P=0.032) and combination groups (+36%; P=0.0056) and remained unchanged
in the ezetimibe group (+ 14%; P=0.27). Similarly, the LDLR gene expression
increased significantly in the simvastatin (+72%; P=0.024) and combination
groups (+56%; P=0.0012), but not in the ezetimibe group (+ 14%; P =0.49). The
LDLR protein expression, however, remained unchanged in all groups.
Conclusions

Unlike simvastatin, the lipid-lowering effects of ezetimibe do not involve an
upregulation of the HMG-CoA reductase or LDLR gene expression. The
simvastatin-induced upregulation of the LDLR gene expression did not lead to
an increase in the LDLR protein. Further studies are necessary to fully clarify the
posttranscriptional mechanisms regulating LDLR protein abundance.
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The importance of the TAAAA(n) alleles at the SHBG gene promoter
for the severity of cardiovascular disease in women

Katerina Saltiki®, Nectaria Xita, Adriana Cimponeriu’, Ioannis Kanakakis>,
Emily Mantzou', Charalambos Doukas?, Ioannis Georgiou® &

Maria Alevizaki

'"Endocrine Unit, Evgenidion Hospital, Athens University School of
Medicine, Athens, Greece; 2Dept Medical Therapeutics, Alexandra
Hospital, Athens University School of Medicine, Athens, Greece; *Medical
Genetics Unit, Dept of Obstetrics and Gynaecology, Medical School,
University of Ioannina, Ioannina, Greece.

Objective

Androgen may be detrimental in the development of coronary artery disease
(CAD) in women. We investigated possible associations between the (TAAAA)n
polymorphism of sex hormone binding globulin (SHBG) gene promoter, which
influences transcriptional efficiency of the SHBG gene and the severity of CAD in
women.

Methods

One hundred and twenty women (37-82 yrs), undergoing coronary angiography.
CAD severity, history of angina, myocardial infarction and reproductive history
were recorded and hormonal parameters measured. According to the number of
SHBG gene promoter repeats polymorphisms, patients were classified as short
(<7), medium length (=8) and long repeat (>9) allele groups.

Results

Significant CAD was more prevalent in the group with the long-repeat allele
carriers: 75% of the patients with 3 vessels with severe stenosis belonged to the
long repeat allele group while only 37% of patients with mild CAD belonged to
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this group (P=0.004). History of angina and prevalence of hypertriglyceridemia
was more frequent in the long repeat allele group (P<0.05). SHBG levels
correlated inversely with BMI and waist perimeter (P <0.05).

Conclusions

Longer (TAAAA)n repeats in the SHBG gene promoter are associated with more
severe CAD in women undergoing coronary angiography, a finding not previously
reported. This association may reflect the life-long tissue exposure to higher free
androgens and supports the adverse cardiovascular effect of androgenic exposure in
this highly selected group of women.

0C6.7

Evaluation of tolvaptan, an oral vasopressin V2 receptor antagonist, in
‘asymptomatic’ hyponatremia: effects on sodium concentration and
patient reported health outcomes

Peter Gross', Joseph Verbalis?, Guy Decaux®, John Ouyang3, Mary Hobart®,
Cesare Orlandi® & Frank Czerwiec®

"Universititsklinikum Carl Gustav Carus, Dresden, Germany; 2G«:orgetown
University, Washington, DC, United States; *Otsuka Maryland Research
Institute, Rockville, MD, United States; “Erasme University Hospital,
Brussels, Belgium; SFor the SALT Study Investigators, in Europe, Canada
and the, United States.

Background

Hyponatremia (Na+ <134 mmol/L), the most common electrolyte derangement, is
caused by inappropriate vasopressin-mediated water resorption in the kidney.
Treating symptomatic hyponatremia is difficult and risky; as difficult as maintaining
normal sodium levels. We tested if tolvaptan, an oral vasopressin V2 receptor
antagonist, improves hyponatremia and self-reported health outcomes.

Methods

Two multicenter, randomized, double-blind, placebo-controlled trials evaluated
tolvaptan in asymptomatic, non-hypovolemic hyponatremia patients. Upon
obtaining local Ethics Committee approval and patients’ consent, oral placebo
(n=223) or tolvaptan (n=225) was given for 30 days. The first single daily dose
(15 mg) was monitored in-hospital with optional fluid restriction. Patients were
discharged and fluid intake and study drug (30 or 60 mg) were titrated as clinically
indicated. Co-primary endpoints were the average daily area under the curve of
serum sodium concentration change from baseline to day 4 and 30. Overall SF-12
Physical (PCS) and Mental Component Summary (MCS) score changes from
baseline to day 30 were secondary endpoints. A hyponatremia disease-specific
survey (HDS) was also tested.

Results

Serum sodium increased more with tolvaptan than placebo over the first 4 days
(P<0.001) and the entire 30-days (P<0.001). On stopping tolvaptan therapy,
sodium concentrations fell to placebo levels. The day 30 PCS was unchanged,
however the MCS was significantly improved in the tolvaptan group (P=0.02).
MCS improvements correlated positively with rise in serum sodium (r=0.2, P=
0.001). Tolvaptan differed from placebo in the HDS survey in the moderately
severe hyponatremia subjects (< 130 mmol/L) in mental concentration, calculation
and memory (P <0.05 or better). Side effects associated with tolvaptan included
increased thirst, dry mouth, and increased urination.

Conclusions

Tolvaptan, an oral V2 receptor antagonist, effectively increased and maintained
serum sodium concentrations in hyponatremic patients. These changes were
associated with improved perception of mental/cognitive health.
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Kallmann syndrome: mutations in the genes encoding prokineticin-2
(PROK?2) and prokineticin receptor-2 (PROKR2)

Catherine Dodé & Jean-Pierre Hardelin

Institut Cochin, Paris, France.

Kallmann syndrome (KS) combines hypogonadotropic hypogona dism and
anosmia. Anosmia is related to the hypoplasia of the olfactory bulbs and tracts.
Hypogonadism is due to deficiency in gonadotropin-releasing hormone (GnRH),
and probably results from a failure of the embryonic migration of GnRH-
synthesizing neurons. This is a genetically heterogeneous disease, which affects
1:8000 males and five times less females. Loss-of-function mutations in KAL/
and FGFRI account for the X-chromosome linked form and an autosomal
dominant form of the disease, respectively. KAL/ encodes anosmin-1, a locally
restricted glycoprotein of embryonic extracellular matrices, which is likely to be
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involved in FGF-signaling through FGFRI. Nearly 80% of the KS patients,
however, do not carry a mutation in either of these genes.

We considered the genes, encoding the PROKR2 and PROK2, most relevant
candidates because olfactory bulbs do not develop normally in prokr2™'~ or in
prok2™'~ mice. Prokr2~'~ mice have a severe atrophia of the reproductive system
related to the absence of GnRH-synthesizing neurons in the hypothalamus. We
sought mutations in PROKR2 and PROK?2 in a cohort of 192 unrelated individuals
affected by KS. Ten different PROKR2 mutations were detected in 14 patients in
heterozygous, homozygous, or compound heterozygous state, and heterozygous
PROK?2 mutations were found in 4 KS patients. Notably, PROKR2 and PROK2
mutations were also present in some clinically unaffected individuals. These results
shed new light on the complex genetics of KS.

0C7.2 - ESE Young Investigator Award

Neuropilin-2 and its ligands are involved in the migration of GnRH-
secreting neurons

Anna Cariboniz, Sonja Rakicl, Jason Hickok® , William Andrews],
Shelley Tischkau®, Roberto Maggi” & John Parnavelas'

'University College London, London, United Kingdom; *University of
Milan, Milan, Italy; 3University of Illinois at Urbana-Champaign, Urbana-
Champaign, United States.

Reproduction in mammals is centrally regulated by neuroendocrine neurons scattered
in the hypothalamus and secreting the decapeptide GnRH (gonadotropin releasing
hormone). During development, GnRH-secreting neurons originate in the olfactory
placode — at least in rodents — and migrate along olfactory nerves (the vomeronasal
and the terminalis) to gain access to the forebrain and reach their final destinations in
the hypothalamus. Defects in the migration of these neurons in humans result in
infertility. The mechanisms underlying the establishment of the migration route and
the movement of GnRH neurons are not very well understood and are thought to
involve different classes of molecules. Candidates comprise semaphorins and their
receptors (neuropilins) because of their high levels of expression in the developing
olfactory system, which is intimately related with the development of the GnRH
neurons. Moreover, reproductive problems and defects in the fasciculation of the
vomeronasal nerves have been reported in the mutant mice for Neuropilin-2 (Npn-2),
one of the class III semaphorins receptors, leading to investigate the role of these
molecules in the migration of GnRH neurons. Analysis of newborn Npn-2~/" mice
showed a significant reduction in number of GnRH neurons within the brain but an
abnormal presence of such neurons stacked in the nasal regions. Expression studies
performed on RNA derived from GFP-GnRH FACS-sorted cells showed presence of
Npn-1, 2 and their ligands (Sema3A, 3F), suggesting the importance of these
molecules in this system. In vitro experiments using immortalized GnRH neurons
(GN11) showed that semaphorins 3A and 3F inhibit their migration, whereas VEGF,
another Npn-2 ligand, reverted this effect, suggesting the possibility that in vivo the
migration of the GnRH neurons might be influenced by a balance between positive
(VEGFs) and negative (semaphorins) cues, acting through common receptors
(neuropilins). These findings provide new insights into the molecular mechanisms of
the migration of GnRH neurons and propose new candidate genes, likely involved in
the pathogenesis of hypogonadotropic hypogonadisms.

techniques. By 2 and 6 weeks of gonadotrophin suppression, the proportion of
TUNEL-labelled spermatogonia was increased to 354% and 268% of control (P <
0.001), respectively. The proportion of TUNEL-labelled spermatocytes was
increased (139% and 303% of control, respectively, not significant (NS)), with no
TUNEL-labelled spermatids being observed. No difference in the number of PCNA-
labelled cells was observed in gonadotrophin-suppressed men compared to control.
By 2 and 6 weeks of gonadotrophin suppression, there was a trend that aCaspase 9
activity was increased to 130% of controls (NS), with no changes in aCaspase 8
activities. This study demonstrates for the first time that gonadotrophins act as
survival factors for the spermatogonial (and possibly spermatocyte) population,
possibly by regulating the intrinsic pathway of apoptosis. Understanding the
mechanisms by which germ cells progress may provide important clues in infertile
men where germ cells fail to progress due to hormonal pertubations.

(1) McLachlan et al. Journal of Clinical Endocrinology and Metabolism 2002
87: 546.
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Capacitation and acrosome reaction in human ejaculated spermatozoa
involve activation of a novel SRC tyrosine kinase

Gabriele Varano, Adriana Lombardi, Gianni Forti, Elisabetta Baldi &
Michaela Luconi

University of Florence, Dept. Clinical Physiopathology, Florence, Italy.

Tyrosine phosphorylation of proteins is one of the main processes associated with
the development of some specific functions of ejaculated human spermatozoa.
Although this process, as well as the identity of the phosphorylated targets, has
been well characterized, only few tyrosine kinases (TKs) have been identified so
far. Moreover, their roles in regulating sperm functions are still unknown.

In the present work, we report the presence and localization of Src kinase in
ejaculated human spermatozoa and investigate the role played by this TK during
capacitation. Immunoprecipitation and western blot analysis of protein lysates from
human spermatozoa using specific anti-p60src antibodies identified a single band of
about 70 kDa molecular weight. Immunofluorescence analysis of fixed and
permeabilized sperm localized positivity mainly in the post-acrosomal region of
sperm head and midpiece in over 80% of the sperm population. By both
immunoprecipitation and immunofluorescence techniques with antibodies recogniz-
ing tyrosine phosphorylation of Src at 416 or at 527 position, which identify the
active or inactive kinase respectively, we showed an increased phosphorylation in
Y416 during sperm capacitation. Blocking Src activity with its inhibitor SU6656
resulted in a significant reduction in tyrosine phosphorylation of sperm proteins, in
particular in the 80-115 kDa molecular weight range. Moreover, such inhibitor
completely blocked progesterone-induced acrosome reaction and interfered with
calcium response to progesterone evaluated in fura-2 loaded sperm. No effects on
sperm motility and hyperactivation parameters resulted from incubation of sperm
with SU6656. Finally, by the use of TK and PKA inhibitors (erbstatin A and H89,
respectively), we demonstrated that Src activation during capacitation is dependent
on tyrosine kinase but not on protein kinase A activity. In conclusion we identified a
novel Src isoform in human spermatozoa and demonstrated its involvement in
capacitation and acrosome reaction.

0C7.3 0C7.5
Gonadotrophins regulate germ cell survival, not proliferation, in Estrogens regulate epididymal contractility through RhoA/Rho-kinase
normal adult men signaling

Saleela Ruwanpura, Robert McLchlan & Sarah Meachem
Prince Henry’s Institute, Clayton, VIC, Australia; Monash University,
Clayton, VIC, Australia.

Men with suppressed gonadotrophins, as induced by androgen-based contraceptive
treatment, exhibit a 70% reduction in germ cell numbers (1). The mechanisms by
which the germ cell populations are decreased are unknown. This study aimed to
quantify the amount of germ cell apoptosis and proliferation and to identify the
pathway(s) involved in gonadotrophin-induced germ cell loss in men. Testicular
tissues from normal fertile men that received no treatment or testosterone (200 mg
i.m. weekly) plus depot medroxyprogesterone acetate (300 mg i.m. once) for 2 or 6
weeks (n=5/10 per group) to suppress gonadotrophins and consequently
spermatogenesis were used (1). Apoptosis and proliferation were identified by
TUNEL (a DNA fragmentation marker) and PCNA (a cell cycle marker) labelling
methods, respectively. Intrinsic and extrinsic apoptotic pathways were identified by
co-localisation of TUNEL-labelled germ cells with the pathway-specific proteins:
activated caspase (aCaspase) 9 and 8 by confocal microscopy. The proportion of cells
labelled and co-labelled by each method was quantified using stereological
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Epididymis (epi) is a sex steroid-sensitive duct provided with spontaneous motility,
allowing sperm transport. We previously demonstrated that human epi expresses a
high abundance of mRNA for ER-alpha and ER-beta. We demonstrated that in epi
estrogens up-regulate either oxytocin (OT) responsiveness, acting at the receptor
level, and responsiveness to endothelin-1 (ET-1), another well-known stimulator of
epididymal motility. However, we did not find any significant change either at gene
or protein level in ET-1 and its receptors. Hence, other molecular effectors should



mediate the increased sensitivity to ET-1. In particular we hypothesized that
estrogens up-regulate some contractile effectors, such as RhoA/Rho-kinase pathway,
downstream to the ET-1 receptors. To investigate the effect of changing endocrine
milieu on RhoA/Rho-kinase pathway, we induced hypogonadism (hypo) in rabbits
with a single administration of a long-acting GnRH analog, triptorelin, and we
replaced weekly hypo rabbits with different sex steroids (Testosterone, T or estradiol
valerate, E2). After 8 weeks from GnRH analog administration, T plasma levels were
decreased and the relaxant effect of the Rho-kinase inhibitor, Y-27632 on ET-1 pre-
contracted epididymal strips, was significantly decreased. T administration restored
T plasma levels, but not Y-27632 sensitivity in the epididymal strips. E2 not only
completely restored Y-27632 responsiveness but even amplified it, as indicating that
the RhoA/Rho-kinase calcium sensitizing pathway is up-regulated by E2.
Accordinly, real time RT-PCR studies, western blot and immunohistochemistry
analysis indicate that Rho kinase gene and protein was induced by E2 butnot by T. To
verify whether endogenous estradiol is involved in the regulation of Y-27632
responsiveness, we treated intact rabbits with an aromatase inhibitor, letrozole.
Blocking aromatase activity abolished Y-27632 responsiveness in epi. In conclusion,
our results support the hypothesis that epi is a male target for E2, which regulates its
motility tuning up contractile hormones and local peptides responsiveness by
increasing RhoA/Rho-kinase signalling and therefore calcium sensitivity.

0C7.6
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therapy for hypogonadal men with DM2 improves insulin sensitivity and
glycaemic control as well as reducing central obesity. This may lead to an
increase in biochemical assessment of hypogonadism in men with DM2.
Androgens and other steroid hormones are produced from cholesterol and it
has been postulated that treatment with HMG-Co-enzyme A reductase inhibitors
(statins) could decrease testosterone levels by reducing the availability of
cholesterol and/or inhibiting steroidogenesis. Low testosterone levels in men with
DM2, and the widespread use of statins in DM2 mean that any such effect would
be particularly important in this group.

We compared androgen status with statin use in a group of 355 Caucasian men
with DM2. Data was collected in year 2002-2003. In our group, 168 patients were
treated with statins (mainly simvastatin and atorvastatin) and 187 men were
untreated. There were no significant differences between treated and untreated
men in terms of glycaemic control, blood pressure or obesity. Statin use was
associated with lower total testosterone (TT) (P=0.009) and SHBG (P =0.005)
levels but bioavailable (BioT) and calculated free testosterone (cFT) were not
significantly reduced. ADAM hypogonadal symptom score was not affected.

Atorvastatin was associated with reduced TT (P=0.006) and SHBG (P=
0.005) compared with no treatment and there was an apparent dose response effect
with the lowest levels of testosterone seen in men treated with higher doses of
atorvastatin. Simvastatin did not cause a significant reduction in testosterone
or SHBG levels. Our study illustrates the importance of using measured or
calculated bioavailable or free testosterone in the assessment of hypogonadism in
men with DM2 treated with statins, particularly atorvastatin.

Serum anti-Miillerian hormone levels in men with normo- and
oligozoospermia

Frank Tiittelmann", Nina Dykstral, Axel PN Themmenz, Jenny Visserz,
Eberhard Nieschlag' & Manuela Simoni'’

"Institute of Reproductive Medicine of the University, Miinster, Germany;
2Department of Internal Medicine, Erasmus MC, Rotterdam, Netherlands.

Objective

Anti-Miillerian hormone (AMH) has recently been evaluated as a marker for follicle
reserve and as a new marker for ovarian function in women. In the male, itis produced
in Sertoli cells (SC) in the testis. We evaluated serum levels of AMH as a marker of SC
function and male fertility by comparing normo- and oligozoospermic men.
Materials and methods

Serum levels of AMH were determined by enzyme immunoassay in two groups of
men with normal (n = 105) and reduced (n="79) sperm concentration (above or below
20X 10%ml). These data were retrieved from the institute’s database Androbase®.
Results

Significant differences (P <0.001) between the two groups were observed in sperm
concentration (58.6+37.9 in normo- vs. 9.1410.6X 10%ml in oligozoospermic,
mean+s.p.) and count (202.6+147.4 vs. 33.84+40.2X 106) as well as in the
percentage of progressively motile sperm (50.6+7.0% vs. 40.8 £13.9%),
percentage of normal morphology (12.3+£5.1% vs. 7.2£4.7%) and testicular
volume (55.8+14.6 ml vs. 44.0+13.8 ml), which were all lower in the
oligozoospermic men as expected. Follicle-stimulating hormone (FSH) was higher
in this group (4.1 £3.0 U/l vs. 7.0£7.2 U/l), AMH showed a trend towards lower
levels (7.7+4.8 ng/ml vs. 6.7 £4.8 ng/ml, P=0.06), but neither LH (3.6 £1.9 U/l
vs. 4.0+2.2 U/) nor testosterone (T, 15.2+5.1 nmol/l vs. 14.2+4.3 nmol/l) was
different between the groups. We found a significant (P <0.01) negative correlation
between AMH and FSH (r= —0.48), and relatively weak positive correlations with
sperm concentration/count (r=0.44 and 0.39) and sperm motility (r=0.35). By
contrast, in the normozoospermic men AMH correlated only very weakly with T and
free T (P <0.05, 7=0.21 and 0.22) but with no other hormone or semen parameters.
Conclusions

In contrast to normozoospermic men, AMH correlates with FSH and sperm parameters
in oligozoospermic men and might serve as a new marker for reduced SC function.
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Use of atorvastatin, but not simvastatin in men with Type 2 diabetes is
associated with lower total testosterone levels with no effect on
bioavailable or free testosterone
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There is a high prevalence of low testosterone levels in men with type 2 diabetes
(DM2) and low testosterone predates the onset of DM2. Testosterone replacement

Neuroendocrinology clinical - OC8
0cCs8.1

Growth hormone response during OGTT: the impact of assay method,
gender and BMI on the estimation of reference values in patients with
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Objectives

Besides the measurement of IGF-1, GH suppression during OGTT to assess the
biochemical status in acromegaly is recommended. However, as a consequence of
the development of highly sensitive and specific GH assays a critical
re-evaluation of the criteria for the diagnosis and follow-up management of
acromegaly is mandatory. The aim of our study was to evaluate the between-
method discrepancies in GH determinations by different immunoassays
considering further confounders like age, gender, and BMI.

Methods

GH was measured during a 75-g OGTT in 10 controlled and 22 uncontrolled
acromegalics (12 men; age 31-62 years; BMI 21-30 kg/m?) and in 213 apparently
healthy subjects (66 men; age 20-76 years; BMI 19-62 kg/mz) using 3 different
assays (DPC Immulite 2000, Nichols and DSL-10-19100) that are calibrated
against recommended standard (IS 98/574). Ethical Committee approval was
obtained.

Results

There was a strong correlation between all assays (r=0.72-0.994, P<0.0001).
However, the results obtained with DPC were, on average, 2.4-fold higher than those
obtained with Nichols and 1 1-fold higher than those obtained with DSL. GH-nadir in
controlled acromegalics was 0.98+0.26 pg/l (DPC) and 0.5 £0.15 pg/l (Nichols),
whereas in those with an active disease was 7.98 1.7 and 4.5 £ 1.2, respectively. In
controls, GH-nadir was 0.13£0.01 pg/l (DPC), 0.06+0.01 pg/l (Nichols) and
0.018+0.004 pg/l (DSL). Both basal and nadir-GH were significantly higher in
females than in males (DPC: 2.240.28 vs. 0.7340.15 pg/L and 0.16+0.013 vs.
0.081+0.01 pg/L, P<0.001, respectively). Age, BMI and waist/hip ratio correlated
negatively with both basal and nadir-GH (r= —0.2, —0.32 and —0.48, P <0.01).In
multiple regression analysis age, BMI and waist/hip ratio were independent
predictors for both the basal and the nadir-GH (B-values ranging from —0.2 to —0.3
and —0.14 to —0.3, respectively).

Conclusions

Post-glucose GH-nadir values are assay-, gender-, age- and BMI-specific indicating
the need of individual cut-off limits for each assay.
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Acromegaly is known to be associated to an increased cardiovascular risk, due
to the increased prevalence of glucose intolerance and dyslipidemia and
pre-atherosclerotic lesions. The aim of this study was to evaluate the effect of
treatment with the GH receptor antagonist pegvisomant on cardiovascular risk
and atherosclerosis in patients with acromegaly resistant to somatostatin
analogues. Twelve patients (4 m, 8f, 28-58 yrs) and 24 sex-, age- and
BMI-matched controls entered the study. The patients were evaluated before
and after 18 months of treatment with pegvisomant at the dose of
1040 mg/day. In all patients and controls, serum total, LDL and HDL
cholesterol, triglycerides, glucose, insulin and fibrinogen levels, total/HDL
cholesterol ratio and HOMA index, as well as common carotid intima-media
thickness (IMT) were measured and correlated with serum GH and IGF-1
levels. At baseline, increased GH and IGF-1 levels were confirmed in all
patients. HDL-cholesterol were significantly lower (P<0.05) whereas
total/HDL-cholesterol ratio (P<0.001), glucose levels (P<0.05), HOMA
index (P<0.001) and fibrinogen levels (P <0.001) were significantly higher in
patients than controls. Moreover, maximal IMT were significantly higher in
patients than in controls (1.134£0.55 vs 0.694+0.1 mm; P<0.001). At
18-month follow-up, serum IGF-I levels were normalized in 9 (75%) patients
and significantly reduced in the remaining patients. Both serum glucose levels
(5.62+1.33 vs 4.86£0.73; P<0.05) and HOMA index (3.31£2.24 vs
1.10£0.22; P<0.05) were significantly decreased after treatment. A trend to a
decrease in maximal IMT (1.13 £0.55 vs 0.964+0.16 mm) was also found after
18 months of treatment with pegvisomant. A significant correlation was found
between the changes in serum IGF-I levels and maximal IMT (P <0.05). The
results of the current study demonstrated that the treatment with pegvisomant
is able to improve the cardiovascular risk, especially through the improvement
of glucose tolerance, and prevent the progression of atherosclerosis in patients
with acromegaly resistant to somatostatin analogues.
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Pituitary imaging abnormalities in patients with and without
hypopituitarism after traumatic brain injury

Harald J. Schnelder Chiara G. Croce2 Ginevra Comeh Ezio Ghigoz,
Giinter K. Stalla' & Glanluca Aimaretti

"Internal Medicine/Endocrinology and Clmlcal Chemistry, Max Planck
Institute of Psychiatry, Munich, Germany; *Division of Endocrinology and
Metabolism, Department of Internal Medicine, Turin, Italy.

Recent evidence shows that patients with traumatic brain injury (TBI) are at
substantial risk of hypopituitarism. However, the pathomechanisms are still not
completely understood. Little is known about the association of morphological
changes in the sella region with pituitary function in TBI. In this study, we
assessed morphological abormalities of the sella region in patients with TBI and
their relation to endocrine function.

We have studied MR or CT scans of 22 patients with TBI (17 men, 5 women,
age [mean +/— sp] 43.5+/— 10.6 years). Of these, 15 patients had some degree
of hypopituitarism.

We found abnormalities of the sella region in 80% of the patients with
hypopituitarism and 29% of those without hypopituitarism (P=0.03). The most
common abnormality was loss of volume or empty sella, followed by
inhomogeneities, perfusion deficits, and lack of neurohypophyseal signal.

This is the first study to investigate the association of morphological alteration
and pituitary function in TBIL Our results indicate that pituitary imaging
abnormalities are more common in TBI patients with than without hypopituita-
rism. Possibly, necrosis and/or hemorrhage play a potential role in posttraumatic
hypopituitarism.

Idiopathic central hypothyroidism: report of a human natural model of
congenital TRH receptor (TRHR) absence
Marco Bonomi', Marta Busnelh Alba Pilotta?, Elena Prandi’,

Mdl‘lO Maggi®, Fabio Buzi?, Paolo Beck- Peccoz1 & Luca Persani'

'Dept. of Medical Sciences, University of Milan; Istituto Auxologico
ltallano IRCCS and Fondazione Ospedale Policlinico IRCCS, Milan, lta]y,
2Growth and Development Unit, Children’s Hospital, Brescia, Italy; *Dept.
of Physiopathology, University of Florence, Florence, Italy.

Central Hypothyroidism (CeH) is a rare thyroid hormone production defect due to
an insufficient stimulation of a normal thyroid gland. Candidate genes for isolated
CeH include TSH (several cases reported) and TRHR (only one case reported so
far). Here, we report the clinical and genetic studies in 2 males and 3 females
affected with isolated CeH with normal/low TSH levels (0.05-0.95 mU/L) and
low FT4 levels (3.6-4.6 pM). None of the patients was detected at neonatal
screening, but came to medical attention during childhood or even adulthood
(3-42 years). MRI alterations were detected only in one case (empty sella).
Ultrasound showed hypoplastic/normal thyroids. None of the patients presented
thyroid autoimmunity. In 3 subjects, TRH test showed absent TSH but normal
PRL responses but TSHP gene analysis was negative. The fourth patient
presented CeH associated with severe obesity and type 2 diabetes mellitus and a
normal TSH response to TRH. No mutations were identified in TRH as well as in
Leptin and LeptinR genes. The last case presented with growth delay at 11 years.
Absent TSH/PRL responses after TRH stimulation suggested TRH resistance. We
identified a C to T homozygous nonsense mutation in TRHR gene resulting in a
premature stop codon (R17X) and the production of a truncated receptor lacking
the 7 transmembrane domains. This is the 2nd patient with TRHR mutations and
represents a natural model of TRHR congenital absence associated with CeH and
absent/poor neonatal manifestations. Since TRH is considered to play an essential
role in postnatal adaptation to extrauterine life and maturation of thyroid axis, our
findings may challenge this view or uncover the possible existence of other TRHR
isoforms also in humans. The lack of mutations in 4/5 cases suggests the existence
of still unknown candidate genes for CeH.
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Inoperable pituitary tumours treated with °°Y-DOTA-TATE - initial
results

Grzegorz Kaminski', Norbert Szalus', Grzegorz Zielinski',
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'Military Institute of Health Services, Warsaw, Poland; *Medical Center of
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Introduction

The patients with inoperable hormone - secreting pituitary tumours are treated
with cold somatostatin analogues, but it is not always effective. DOTA-TATE
preparation is a somatostatin analogue coupled with B (—) emitter ** Y. The
efficacy of the treatment is based on excessive expression of somatostatin
receptors (SSTR) in these tumours.

The aim of the study

To assess the feasibility of treatment of pituitary tumours with °Y-DOTA-TATE
preparation.

Material and methods

%Y-DOTA-TATE preparation was used in 4 patients with inoperable tumour: 3
patients with acromegaly and 1 with the Nelson’s syndrome. The presence of
SSTR was confirmed in scintigraphy with °° ™Tc-HYNIC-TATE preparation
earlier. Both radiopharmaceuticals are produced by POLATOM — Swierk/Poland.
In 2 pts with acromegaly the dose was repeated twice. 1 pt with acromegaly and
1 pt with Nelson’s syndrome were treated with the *°Y-DOTA-TATE four times
(3.7 GBq per dose). The renal protection was provided by 10 hours infusion of
1000 ml 10% amino acids preparation with max. speed of 120 ml/h. The local
Ethical Committee approval has been obtained before the study.

Results

There were no serious adverse events observed after *°Y-DOTA-TATE
treatment. An insignificant, transient decrease of thrombocytes and lymphocytes
was noted. In patients with the Nelson’s syndrome the ACTH serum
concentration decreased by 31%, in patients with acromegaly GH serum
concentration decreased by about 30—40%, and clinical improvement was
obtained.

Conclusions

0Y-DOTA-TATE radiopharmaceutic is feasible and promising in treatment of
inoperable pituitary tumours.

Endocrine Abstracts (2007) Vol 14
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Improved glucocorticoid replacement therapy by a novel oral
hydrocortisone modified-release tablet

Stanko Skrtic?, Hans Lennernis®, Anna Nilsson',

Ragnhildur Bergthorsdottir', Thomas Hedner® & Gudmundur Johannsson'
'Dept of Endocrinology, Sahlgrenska University Hospital, Goteborg,
Sweden; “Dept of Clinical Pharmacology, Sahlgrenska Academy, Goteborg
University, Goteborg, Sweden; *Dept of Biopharmacy and Pharmaco-
kinetics, Uppsala University, Uppsala, Sweden.

Background

Mortality rate in patients with primary and secondary adrenal insufficiency is
increased. A contributing factor could be the dose and the pattern of
glucocorticoid replacement therapy. Hydrocortisone administered twice or thrice
daily produces high serum peaks and low trough values in-between. A novel, once
daily, hydrocortisone modified release tablet with combined immediate and
extended release characteristics was developed.

Purpose

The aim was to determine single-dose pharmacokinetics and dose-proportion-
ality of oral 5 and 20 mg modified-release hydrocortisone tablets in healthy
volunteers.

Material and methods

Studies were performed with betamethasone suppression. The two first study days
were blinded and randomized between the 5 and 20 mg tablet in a fasting state and
the third was open with the 20 mg tablet taken 30 min after a high calorie, high fat
meal. The plasma samples were assayed using a validated (GLP) LC-MS/MS
method. The plasma pharmacokinetic variables were calculated using non-
compartmental data analysis.

Results and discussion

The time to reach a clinically significant serum concentration of cortisol
(>200 nmol/L) was within 25 minutes and a peak of 400450 was obtained
within 50 min after the 20 mg tablet. Serum cortisol levels remained above
200 nmol/L for around 6 h thereafter whereas all serum concentrations 18-24 h
after intake were below 50 nmol/L. In the fed state the time to 200 nmol/L was
delayed by 45-50 minutes. The 5mg and 20 mg tablets produced almost
superimposable profiles.

Conclusion

This modified-release tablet allows for a once-daily administration producing a
near physiological serum cortisol profile. The time to clinically significant
cortisol concentrations was short and after the peak level a slow decline occurred
throughout the day allowing for a cortisol-free interval 18-24 hour after intake.
This new tablet for once-daily administration may help to improve compliance
and outcome in patients with adrenal insufficiency.

0C8.7

A single intravenous bolus of dexamethasone for the diagnosis of
Cushing’s syndrome

Gabriel Munter', Moriah Kirshnerz, Rosler Arielz, Shilo Shmuel,
Leibowitz Gil* & Glaser Benjamin

'Shaare Zedek Medical Center, Jerusalem, Israel; 2Endocrinology Service,
Hadassah-Hebrew University Medical Center, Jerusalem, Israel.

The diagnosis of Cushing’s syndrome (CS) is based primarily on diagnostic
tests evaluating the cortisol response to dexamethasone suppression. Tests
based on oral administration of dexamethasone may be compromised by poor
compliance. We evaluated the diagnostic accuracy of a novel intravenous
dexamethasone suppression test (IDST). The test is performed by intravenous
(iv) bolus injection of 8 mg dexamethasone, with blood cortisol determina-
tions made before injection, then hourly during the first 6 h and finally at
24 h. ACTH is measured prior to dexamethasone injection and at 6 and 24 h
following injection. We performed a retrospective analysis of patients studied
for suspected CS in Hadassah, between 1994-2004. The study included 101
patients: 54 patients with pituitary CS, 22 with adrenal CS, 4 with ectopic
ACTH CS (EAS) and 24 in whom the diagnosis of CS was excluded. Patients
without CS showed rapid suppression of cortisol and ACTH that persisted for
24 hours. Patients with pituitary CS showed suppression of cortisol and
ACTH levels at 6 hours with subsequent escape at 24 hours. Patients with
adrenal CS or with EAS failed to suppress cortisol or ACTH levels. Using
60% suppression of blood cortisol at 24 h as the cutoff for the diagnosis of
CS, IDST had 94% sensitivity, 95% specificity and 98% positive predictive
value (PPV) for the diagnosis of CS. Similar results were obtained by using a
cortisol level of 200 nmol/l at 24 hours as the cutoff for the diagnosis of CS.
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Adding the criteria of ACTH levels >4 pmol/l at 24 hours, the PPV of the
IDST increased to 100%. Conclusions: IDST is a reliable, simple and
accurate test for diagnosing hypercortisolism. Measuring cortisol levels before
and 24h after 8 mg i.v. dexamethasone administration is required to
adequately diagnose patients with CS. ACTH levels at 24 h may increase
the test’s PPV. The sensitivity, specificity and PPV of the IDST are equal or
higher than those reported for other commonly used non-invasive tests.
Further studies are required to determine if IDST can discriminate effectively
between pituitary disease and EAS.

Signal transduction — OC9
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Investigation of the role of MRAP in the functional expression of the
melanocortin 2 receptor

Sadani Cooray, Lou Metherell, Mike Cheetham & Adrian Clark

William Harvey Research Institite, London, United Kingdom; Institute of
Ophthalmology, London, United Kingdom.

Mutations in the ACTH receptor (Melanocortin 2 receptor/MC2R) are
associated with Familial Glucocorticoid Deficiency/FGD. FGD is an
autosomal recessive disorder that results from ACTH insensitivity at the
adrenal cortex. However, only about 25% of FGD are caused by mutations
in the MC2R suggesting the genetically heterogeneous nature of the disease.
The transfection-mediated functional expression of the MC2R can only be
achieved in cell lines of adrenal origin implying that the receptor may
require an adrenal specific accessory factor/factors for functional expression.
The causative gene for FGD type 2 (normal MC2R) was identified in our
lab. It encoded a novel single transmembrane domain protein of unknown
function that we subsequently named MRAP (melanocortin receptor
accessory protein). We demonstrated that MRAP assists the MC2R to the
cell surface as determined by confocal microscopy on CHO and SKN-SH
cells. MRAP was also shown to play a role in the production of a functional
MC?2R in these cell lines as was indicated by the enhanced cAMP response
to ACTH when co-transfected with MC2R and MRAP (Metherell L.A.,
et al., Nature Genetics 2005 37 166-170). The knockdown of MRAP
expression by transient transfection of MRAP siRNA (small interfering
RNA) duplexes in Y1 mouse adrenocortical cells resulted in a reduction in
MC?2R signalling as determined by the significant decrease in cAMP when
stimulated with ACTH. The expression and function of MRAP was restored
in the clonal cell lines expressing mouse MRAP shRNAs by the transfection
of the human MRAP sequence. Co-immunoprecipitation studies showed an
interaction between MRAP and MC2R but not the other four melanocortin
receptors. The production of cAMP through MCIR, MC3R, MC4R and
MCS5R was not enhanced in the presence of MRAP. In summary MRAP was
found to be essential for the functional expression of the MC2R.

0C9.2

The human orexin receptor type 2 gene: Alternative promoters
determining tissue-specific expression and identification of alternate
splice variants and altered translational activities

Jing Chen & Harpal Randeva

University of Warwick, Medical School, Coventry, United Kingdom.

Orexins, acting via their receptors, are involved in the control of feeding,
sleep-wakefulness, arousal, neuroendocrine homeostasis and autonomic
regulation. However, the 5’ structure and regulation of human orexin type
2 receptor (OX2R) gene remains is not known. We present original findings
regarding the 5’ structural organization of the human OX2R gene and
identify four OX2R mRNA transcripts that differ in their 5’-untranslated
region (UTR). The four transcripts revealed that the three alternative exons
arise from alternative splicing. These exon 1 variants, arising from a single
OX2R gene, were distributed over a region of 29504 bp and designated as
exons 1A, 1B and 1C on the basis of their 5’ to 3’ order. In transfection
studies, different transcripts exerted cell-specific effects on mRNA, but
consistently reduced protein expression. Tissue-specific expression of these
transcripts in human tissues has been demonstrated by RT-PCR. We show
those 5’ -flanking regions to exon 1A and exon 2, but not exon IC, drive
alternative promoter activity in HEK-293 and SH-5YSY cells. Using
progressive deletion analysis, a proximal promoter region between —456
and — 123 (relative to the translation start site) was shown to exhibit the
higher activities in HEK-293, SH-5YSY and NT2 cells. One CRE, GATA-2
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and Oct-1 motif was identified within this region, which was responsible for
the stimulation both by Dibutyryil-cAMP (db cAMP) and phorbol-
12-myristate-13-acetate (PMA). Mutational studies demonstrated that these
motifs functioned co-operatively to stimulate hOX2R gene transcription.
Using the chromatin immunoprecipitation assay, we demonstrated that three
motifs bind to the region of hOX2R proximal promoter. These novel data
suggest that usage of alternate promoters, 5'-UTR and alternative splicing
may contribute regulatory mechanisms for tissue-specific expression of the
hOX2R gene.
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Orexin-A inhibits glucagon secretion and proglucagon gene expression
Eva Goncz', Carsten Grotzinger', Marily Theodoropoulou?,
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Background and aim

Orexin-A (OXA) increases insulin secretion and inhibits glucagon secretion,
suggesting a role in regulating glucose homeostasis. The effects of OXA
on pancreatic A-cells on the cellular level have not yet been demonstrated.
Aim of our study was therefore to characterise the underlying signal
transduction pathways and to study the OXA effects on proglucagon gene
transcription.

Methods

The effects of OXA on glucagon secretion were evaluated using an in situ
perfused rat pancreas model and clonal pancreatic A-cells (InR1-G9). OXR-
1 expression in InR1-G9 cells was detected by western blot and
immunofluorescence. The effects of OXA on intracellular cyclic AMP,
AKT, PDK-1, CREB and EGR-1 were measured by ELISA and western
blots, intracellular calcium (Ca2+) by Fura-2. Proglucagon and Foxol
mRNA levels were quantified by real-time PCR. Foxol was silenced using
short interfering RNA (siRNA).

Results

Pancreatic A-cells express OXIR. OXA reduced glucagon secretion and
proglucagon gene expression. OXA decreased intracellular cyclic AMP and
Ca®" concentrations, and increased the phosphorylation of AKT und PDK-1.
PI-3 kinase inhibitor blocked the effects of OXA on proglucagon gene
expression. OXA reduced the expression and phosphorylation of CREB, and
EGR-1. Silencing of Foxol had no effects on basal proglucagon gene
expression; however the inhibitory effect of OXA on glucagon gene expression
was reversed.

Conclusions

We demonstrate for the first time the direct interaction of OXA with
pancreatic A-cells and identify cAMP/AKT/PDK-1 and Ca*>* as intracellular
target molecules for OXA action. We identify transcription factors Foxol,
CREB and EGR-1 as downstream targets for OXA signalling, suggesting a
role in mediating the inhibitory effects of OXA on glucagon gene
expression. We have now increasing evidence that OXA affects glucagon
homeostasis.

Inhibition of glucagon secretion by OXA may have potential implication at
lowering hyperglucagonemia frequently encountered in type 2 diabetes.
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Signalling and internalisation properties of corticotrophin-releasing
hormone (CRH) receptor type 2

Danijela Markovic, Hendrik Lehnert & Dimitris Grammatopoulos
Warwick Medical School, University of Warwick, Coventry, United
Kingdom.

The family of urocortins (UCNs) exert important pathophysiological actions
in the control of peripheral homeostatic mechanisms, through activation
of the type 2-corticotropin releasing hormone receptor (CRH-R2).
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This G-protein coupled receptor preferentially binds urocortins (UCN,
UCNII and UCNIII) than CRH. In most tissues, CRH-R2 activation leads
to increased cAMP production. In this study we used HEK293 cells stably
overexpressing recombinant CRH-R2p receptors to investigate intracellular
events controlling receptor functional activity and their potential link
to activation of distinct signalling cascades. Our results showed that agonist-
induced CRH-R2B activation is followed by receptor endocytosis.
Interestingly, we identified important agonist-specific temporal differences
in receptor internalization kinetics; UCNII (a CRH-R2 specific agonist)
induced CRH-R2B internalization within 15 min whereas the weaker agonist,
CRH, induced CRH-R2p internalization only after 30—45 min of treatment.
The role of intracellular molecules involved in GPCR internalization
was also investigated. Confocal microscopy studies revealed that B-arrestin
and clathrin were recruited to the plasma membrane as early as 2 min
following UCNII treatment, and 5 min following CRH treatment. Further-
more, clathrin, but not B-arrestin, co-localize with the internalized receptor
in the cytoplasm. We also investigated agonist induced ERK1/2 activation;
both UCNII and CRH induced a transient ERK1/2 activation that returned
to basal within 30 min. Confocal microscopy studies showed that activated
ERK1/2 was uniformly distributed in the cytoplasm and nucleus. Receptor
internalization inhibitors (conconavalin A and MDC) as well as expression
of a dominant negative PB-arrestin (319-418) markedly reduced UCNII
and CRH induced ERKI1/2 phosphorylation. In conclusion, we provide
novel evidence of agonist-specific differences in the internalization
characteristics of CRH-R2B which involve recruitment to clathrin coated-
pits and B-arrestin to the plasma membrane. Receptor transport to the
cytoplasm involves association with clathrin but not B-arrestin. This
mechanism appears to be crucial for activation of distinct signaling cascades
such as ERK1/2.
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The third intracellular loop of human SSTS5 is crucial for receptor
internalization after SS28 stimulation
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Somatostatin (SS) is a widely distributed polypeptide that exerts inhibitory
effects on hormone secretion and cell proliferation by interacting with five
different receptors (SST1-SSTS5), that display important differences in tissue
distribution, coupling to second messengers, affinity for SS and intracellular
trafficking. SS analogues currently used in the treatment of acromegaly
inhibit hormone secretion and cell proliferation by binding to SST2 and 5.
Beta-arrestins have been implicated in regulating SST internalization but the
structural domains mediating this effect are largely unknown. The aim of
this study was to characterize the intracellular mechanisms responsible for
internalization of human SST5 in the rat pituitary cell line GH3. To this
purpose we evaluated by fluorescence microscopy SS28-mediated trafficking
of receptor fused to DsRed and beta-arrestin2 fused to GFP. To identify the
SST5 structural domains involved in these processes, we evaluated
progressive C-terminal truncated proteins, SST5 mutants in which serine
or threonine residues within the third cytoplasmic domain were mutated
(S242A, T247A) and a naturally occurring R240W mutant in the third loop
previously found in one acromegalic patient resistant to somatostatin
analogues. We tested the ability of these mutants to associate with beta-
arrestin2 and to internalize under agonist stimulation. The truncated mutants
are comparable to the wild-type receptor with respect to beta-arrestin
recruitment and internalization, whereas third cytoplasmic loop mutants
show a significantly reduced internalization and arrestin translocation upon
SS28 stimulation. Surprisingly, SST5 with both C-terminal truncation and
third loop mutation exhibits normal internalization and beta-arrestin
recruitment. Our results indicate SSTS5 third intracellular loop as an
important mediator of beta-arrestin/receptor interaction and receptor
internalization, while the role of the C-terminal tail would be to sterically
prevent beta-arrestin/receptor interaction in basal conditions. Further
elucidation of the molecular signals underlying SST5 intracellular trafficking
will provide a better understanding of its function during prolonged agonist
treatment.
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Somatostatin receptor subtype-2 and -3 - selective agonists inhibit
insulin secretion from INS-1 cells through modulation of the R-type
Ca** channel
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Objectives

Somatostatin (SST) inhibits insulin secretion from pancreatic B-cells through a
reduction of intracellular free calcium ([Ca?*];). The influx of Ca>" is mediated
by voltage-operated Ca>™ channels (VOCCs). The role of VOCCs of the R-type
(Cay2.3) in SST-mediated processes is unknown. Therefore, we designed a study
to identify SST-receptor subtypes (SSTR) in insulinoma cells (INS-1) and
characterize the role of the Cay2.3 in mediating the effects of SST in these cells.
Methods

The expression of SSTRs in INS-1 cells was detected by RT-PCR. The effects of
highly SSTR-selective agonists (SSTR-Ag) on cyclic AMP, insulin secretion and
[Ca”], were measured by ELISA, RIA and cell fluorescence imaging. VOCCs
were characterized by patch-clamp technique.

Results

INS-1 cells express SSTR2 and SSTR3. SSTR2-selective agonist (SSTR2-Ag)
more potently reduced cyclic AMP production than SSTR3-Ag. SSTR2-Ag
transiently increased [Ca )i which then rapidly decreased below the basal.
Blockade of L- and R-type channels modulated [Ca®*]; changes in response to
SSTR2-Ag treatment. In contrast, SSTR3-Ag lowered [Ca%™ J; after 30 min, only.
Blockade of R-type channels of cells treated with SSTR3-Ag less potently
influenced [Ca®*]; than SST or SSTR2-Ag. SST (EC50: 0.04 nM) and SSTR2-Ag
(EC50: 0.06 nM) more potently inhibited 20 mM glucose/10 nM exendin-4-
stimulated insulin secretion than SSTR3-Ag. The specific R-type channel blocker
SNX-482 more potently reduced the inhibition of insulin secretion by SST and
SSTR2-Ag as compared to SSTR3-Ag.

Conclusions

INS-1 cells express SSTR2 and SSTR3. SSTR2-Ag more effectively reduces
intracellular cyclic AMP-accumulation and insulin secretion than SSTR2-Ag.
Blockade of R-type Ca®" channels prevents SSTR2- and SSTR3-induced
inhibition of insulin secretion, suggesting that these agonists inhibit insulin
secretion through modulation of R-type channel activity.
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Seven transmembrane receptors mediated actin cytoskeleton
rearrangement: comparison with constitutively active mutants of G
protein alpha-subunits

Alenka Hrovat, Robert Frangez, Azra Pogacnik & Milka Vrecl
Veterinary Faculty, University of Ljubljana, Ljubljana, Slovenia.

Reorganization of the actin cytoskeleton could coincide with the activation of
several seven transmembrane receptors (7TM receptors) (1). Stimulation of Rho
family members leads to rapid remodeling of the actin cytoskeleton and
subsequent stress fiber formation and certain 7TM receptors were shown to
induce Rho-dependent responses via heterotrimeric G-proteins. Goij, Gayz as
well as Go,g; can link 7TM receptors to RhoA activation. However, some
controversy exists over the exact role of Goy1; (2).

The study’s aim was to examine whether activation of the Ga.y;- and Goi-
coupled 7TM receptors involves changes in cell morphology and reorganization
of the actin cytoskeleton. Actin cytoskeletal organization was also monitored in
cells transfected with constitutively active mutants of Gprotein a-subunits and
compared with the receptor-mediated redistribution pattern. Autofluorescently-
tagged B-actin (pEYFP-actin) was co-expressed together with receptor constructs
(neurokinin type 1 receptor (NK1-R) and B,adrenergic receptor, B,-AR)) or
constitutively active mutants of Gayg, Gas, and Ga, in the HEK 293 cells.
Evaluation of the autofluorescently-labeled actin filaments was performed with
the use of confocal microscope.

The acquired data shows that the Go;-coupled NK1-R activation caused
changes in cell morphology, enhancement in the cortical actin signal and stress
fiber formation. After the activation of other Ga,g -coupled receptors
comparable results were also observed. Furthermore, the presence of over-
expressed constitutively active Go,, and Gy also lead to noticeable stress fiber
formation. In contrast, neither the B,-AR activation nor constitutively active
mutant of G, caused any apparent changes in actin cytoskeleton status in the
HEK-293 cells. Based on these findings it could be assumed that only Go.g;-
coupled receptors activation coincides with the robust changes in the actin
cytoskeleton organization.
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The selective neuronal deletion of cannabinoid type 1 receptor is still
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It is well known that cannabinoid type 1 receptor (CB1) antagonist drugs may
reduce body weight and improve metabolic profiles in obese animals and
humans by a double mechanism: at first, targeting mesolimbic and hypothalamic
nuclei and, thereafter, peripheral organs involved in energy storage and
expenditure. However, it is still unknown which of these sites of action may
have a predominant role in the endocannabinoid effect on energy balance
regulation. To solve this question we generated a mouse line in which the CB1
coding region is flanked by two loxP sites (CB17). By crossing this with mice
that express Cre recombinase under the control of the regulatory sequences of
the Ca”"/calmodulin-dependent Kinase Ila gene (CBI“*MKICre mice) we
obtained CB175CMKIACe 1yiee in which CB1 receptor is deleted in all principal
neurons of the forebrains, including those at mesolimbic and hypothalamic level
modulating the positive incentive to palatable food and the orexigenic signals,
respectively. Here we show that adult male CB1°*M¥1€™ (5, 15 each group, age
16-21 weeks for each diet) were still statistically significant leaner than the wild
type littermates either undergoing standard diet or with high fat diet (40% kcal
given by fat). However, when cumulative food intake was investigated, adult
male CB1*MKICre mice did not show any statistically significant difference in
caloric intake as compared to wild types with both diets. These data seem to
indicate that other neuronal pathways may overcome the lack of the central CB1
orexigenic drive; on the other hand, it may suggest that CB1 may still play a
crucial role at cerebral level as a sensor of yet unknown peripheral signals
involved in energy homeostasis.
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11beta-hydroxysteroid dehydrogenase type 1 (11beta-HSD1) mRNA
expression in liver of patients with non-alcoholic steatohepatitis
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Background

Non-alcoholic fatty liver disease (NAFLD) is recognized as common liver
disorder that represents the hepatic manifestation of the metabolic syndrome
including visceral obesity, type 2 diabetes, insulin resistance and hyperlipidemia.
Non-alcoholic steatohepatitis (NASH) is the progressive form of liver injury with
the risk for progressive fibrosis, cirrhosis and end-stage liver disease. The
pathophysiology that leads to NAFLD and NASH is not well understood. We
hypothesize that an altered cortisol metabolism in the liver may be a pathogenetic
factor. Hepatic 11beta-HSDI regenerates cortisol from its inactive metabolite
cortisone and requires NADPH as cosubstrate, which is supplied by hexose-6-
phosphate-dehydrogenase (HOPDH).

Methods

76 patients (29 men, 48 women) underwent liver biopsy due to elevated liver enzymes.
We quantified 11beta-HSD1 and HOPDH mRNA expression by real-time PCR with
18S as housekeeping gene using a BioRad iCycler. In addition, anthropometric
measurements and analysis of 24 hour excretion rates of glucocorticoids using gas
chromatographic-mass spectrometric (GC-MS) analysis were performed.

Results

11beta-HSD1 mRNA expression correlated significantly (*=0.803; P <0.001) with
HO6PDH mRNA expression. We detected a significant correlation between 11beta-
HSD1 mRNA expression and waist-to-hip ratio (#=0.211; P<0.05), but not to
urinary (THF+ 5alphaTHF)/THE ratio, total cortisol metabolite excretion, age or
BMI. No gender specific differences were seen in mRNA gene expression.
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Discussion

Our data suggest that 11beta-HSD1 gene expression highly depends on HOPDH gene
expression. Surprisingly, 11beta-HSD1 gene expression did not correlate with any
urinary glucocorticoid ratio showing the limitation of urinary analysis. In our
patient’s cohort a higher waist-to-hip-ratio (abdominal obesity) was associated with a
lower 11beta-HSD1 mRNA expression in the liver.

0C10.3

Selective leptin resistance within the brainstem of histamine deficient
mice

Anna Foldes, Veronika Markus & Krisztina Kovdcs

Institute of Experimental Medicine, Budapest, Hungary.

Histamine is an important anorexic factor that suppresses food intake via hypothalamic
H1 receptors and increases energy expenditure by stimulating lipolysis. Mice with
targeted deletion of the key enzyme of histamine biosynthesis, histidine decarboxylase
(HDC-KO), are unable to synthesize histamine. These animals display a metabolic
phenotype with adult onset obesity, selective increase in visceral fat depots, impaired
glucose tolerance and hyperleptinemia. To test the possibility that changes in the
leptin-induced signal transduction pathways are responsible for leptin resistance in
histamine deficient mice, we have analyzed phosphorylation of signal transducer and
activator of transcription (STAT-3) a key component of leptin action in target cells.
Adult male, wild type and HDC-KO animals were injected ip with leptin and
phosphoSTAT-3 (Tyr 705) immunoreactivity was revealed 30 min after injection by
conventional avidin-biotin-peroxydase histochemical reaction and the number of
phosphoSTAT-3 cell nuclei was counted. Wild type mice display leptin-induced
phosphoSTAT-3-ir in the arcuate-, dorsomedial- and ventromedial nuclei in the
hypothalamus, in the midbrain as well as in the dorsal vagal complex (DVC) of the
brainstem. In histamine deficient mice, the distribution of leptin-responsive neurons
and the number of pSTAT-3 ir profiles within the hypothalamus was similar to those
seen in wild type animals. In contrast, cells in the dorsal vagal complex of HDC-KO
mice display significantly less phospho-STAT-3 -immunoreactivity than the wild type
controls in response to exogenous leptin. These data suggest that leptin action in the
brainstem, but not in hypothalamus, is specifically impaired in histamine-deficient
mice. Defects in leptin signaling in neurons within the DVC may contribute in the
pathogenesis of leptin-resistant obesity as well as in the inability of HDC-KO animals
to mobilize their energy stores.

0C10.4

Restoration of signalling capabilities in total loss of function MC4R
mutations

Harald Brumm', Florian Bolze?, Susann Friedel®, Anke Hinney3,

Martin Klingensporz, Johannes Hebebrand3, Annette Griiters' &

Heike Biebermann'

'Charité Universititsmedizin Berlin, Inst. Exp. Ped. Endocrinology, Berlin,
Germany; “Phillipps-Universitit, Inst. Biologie/Tierphysiologie, Marburg,
Germany; 3Rheinische Kliniken Essen, Universitit Duisburg Essen, Klinik
fiir Psychiatrie und Psychotherapie des Kinder- und Jugendalters, Essen,
Germany.

Objectives

The melanocortin 4 receptor (MC4R) belonging to the large superfamily of
G-protein coupled receptors plays a crucial role in hypothalamic weight
regulation. In approximately 3-5% of investigated obese patients inactivating
MC4R mutations are the underlying molecular cause for early onset obesity.
Functional characterisation revealed for specific partial loss of function MC4R
mutations that restoration of receptor function is possible by usage of highly
potent MC4R analogs. The analogue NDP-o-MSH is capable to restore wild type
signalling in some cases of partial loss of function. However, for total loss of
function receptors this procedure is insufficient.

Methods

To prove functional restoration cell surface expression was determined by cell a
surface ELISA approach with N-terminal HA-tagged mutant MC4R. Signalling
was determined by cAMP measurement with radioisotope labelled adenine.
Results

In the present study we set out to investigate the restoration of specific total loss of
function mutations by usage of bioactive agents. We are able to show that in
dependence of the location and the kind of the mutation a functional rescue is
possible to different degrees.

Conclusion

This study is the first to show that in vitro restoration of signalling properties in
total loss of function MC4R is possible.
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Mice lacking CRF receptor type 1 (CRFR1) have reduced vulnerability
to diet-induced obesity

Yolanda Diz-Chaves', Maud Monsaingeonl, Luc Penicaud?,

Daniel Ricquier®, Angelo Contarino’ & Antoine Tabarin

Lab Nutrition et Neurosciences, Bordeaux, France; “Lab Neurobiologie et
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Evidence has accumulated about the involvement of the CRF system in the
regulation of energy balance. The effects of CRF are mediated by two receptors:
CRFR1 and CRFR2. The role of the CRFR1 in the regulation of energy balance is
not well defined. To address this issue, adult male CRFR1 KO mice and WT
littermates were given low fat (LFD) or high-fat (HFD) diets for 4 months. Under
LFD no differences between genotypes were seen on body weight (BW) and
caloric intake. KO mice had lower fat mass (13.6+0.6% vs 19.1%+1.7; P<
0.01) and increased lean mass (26.0+0.4 g vs 23.94+0.6 g, P<0.01). During a
HFD, KO mice had similar intake of calories but gained only 10% of the fat mass
that the WT mice did, indicating a reduced feeding efficiency. 24-h locomotor
activity was similar between genotypes. Plasma FFA and Betahydroxybutyrate
levels in KO mice suggested increased fat oxidation and KO mice had a increased
expression of UCP 1 in BAT. Since CRFR1 deletion impairs the HPA axis
activity, KO mice were given 5 pg/ml of Cort (KO-Cort) or vehicule (KO-Veh) in
drinking water. After two weeks on HFD, BW increases in KO-Cort mice and
reached that of WT mice after 16 weeks. Cort supplementation decreased
biological markers of fat oxidation in KO-cort mice to the levels of WT mice. No
difference in muscle expression of enzymes involved in FFA oxidation was found
between groups. Conclusion: CRFR1 have constitutively reduced fat mass,
increased fat oxidation and BAT thermogenic activity resulting in a reduced
vulnerability to diet-induced obesity. The decreased vulnerability to HFD-
induced obesity in CRFR1 KO mice seems to depend mainly of their
constitutively low corticosterone secretion.

Supported by Grants from ATC Nutrition, FRM and Conseil Régional
d’Aquitaine
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3-Iodothyronamine (T1AM) is a novel modulator of metabolic rate and
glucose homeostasis

David K. Grandy, Katherine L. Suchland, Thomas M. Keck, Feifei Yan,
Show-Ling Shyng & Thomas S. Scanlan

Oregon Health & Science University, Portland, Oregon 97239, United
States.

3-Todothyronamine (T1AM) is a novel endogenous derivative of thyroid hormone
(TH), recently described by Scanlan et al. (Nat. Med. 10: 638, 2004). In vitro,
T1AM can stimulate the production of cAMP via activation of a heterologously
expressed G protein-coupled receptor (GPCR) now referred to as trace amine-
associated receptor 1 (TAARI; Lindemann et al. Genomics 85: 372, 2005). In
adult, unanesthetized C57B16/J mice, TIAM produces profound and long-lasting
anergia, bradycardia, hypophagia, and hypothermia (— 10 °C @ T,,p; =24 °C). In
an effort to better understand these manifestations of TIAM, we evaluated its
effect on metabolic rate. In addition, experiments were performed to characterize
T1AM'’s effect on blood sugar and the pancreatic hormones glucagon and insulin.
Finally, the effect of TIAM on an in vitro cellular model of glucose-stimulated
insulin release was investigated. Within minutes of its injection (i.p.) into male
mice housed at T, =22 °C, and prior to the development of hypothermia, T1AM
(25 mg/kg) reversibly depressed metabolic rate ~50% of vehicle-injected
controls, as measured by oxygen consumption (ml/g/min). Also within minutes,
T1AM dose-dependently elevated blood sugar, reaching a maximum of
~320 mg/dL, almost 3 times normal, by 3.5 hrs post injection. By 2 hrs post-
injection, T1AM had produced a dose-dependent increase in circulating glucagon
(~400 pg/ml) that was nearly twice the vehicle controls. Furthermore, TIAM
(50 mg/kg) administered to fasted mice (26 hrs) prior to their receiving a bolus of
D-glucose (3 g/kg, i.p.) blocked the sugar’s ability to stimulate circulating insulin
levels compared to vehicle-treated mice. Finally, in vitro studies revealed T1AM
could dose-dependently prevent glucose-stimulated insulin release from cultures
of rat INS1823/13 insulinoma cells. Taken together, these results support the
thesis that TIAM is a rapid-acting novel modulator of metabolism with actions
opposite in direction to those of TH. As such, TIAM and its related compounds
may signal via one or more GPCRs to fine-tune TH’s effects and thereby help the
organism efficiently meet its metabolic needs minute-to-minute.
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Serum level of retinol binding protein 4 in obese individuals with insulin
resistance and with type 2 diabetes mellitus treated by metformin
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Objective

To reveal whether there are differences in serum level of retinol binding protein 4
(RBP4) in obese individuals with insulin resistance (IR) and without diabetes in
comparison to those with 2 type diabetes mellitus (2 DM) treated by metformin
and not obese controls.

Methodology

The serum level of retinol binding protein 4 was examined by RIA method in 28
obese individuals with insulin resistance, 11 patients with 2 type diabetes mellitus
treated by metformin and 17 controls. The results were compared within groups.
RBP4 in the group with IR and in controls was correlated with insulin.

Results

The highest level of RBP4 (561.6 £209 ng/ml) was found in obese individuals
with IR (IRHOMA 3.9) and the lowest level in patients with 2 DM treated by
metformin (391.1 4 133.5 ng/ml, P<0.01). The controls had significantly lower
level of RBP4 in comparison to obese individuals with IR (452.8 +104.6 ng/ml
P <0.05), however, RBP4 was not significantly higher in comparison to obese
individuals with 2 DM treated by metformin (391.1+133.5 ng/ml). RBP4
correlated with insulin (r=0.46, P <0.03).

Conclusions

The increase of RBP4 in obese individuals through a back regulation GLUT4 in
adipocytes contributes to the development and worsening of IR. Thus, metformin
by influencing the expression of RBP4 in adipocytes can improve the overall
insulin sensitivity in obese individuals (also with MS) and slower the
manifestation of 2 DM. RBP4 could be considered as a marker of the worsening
tolerance of glocose in obese individuals.

Reproductive Endocrinology 2 — OC11
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Hypogonadotrophic hypogonadism in mice lacking a functional Kiss-1
gene

Xavier d’ Anglemont de Tassigny’, Mark Carlton? & William Colledge'
'PDN, University of Cambridge, Cambridge, United Kingdom, *Paradigm
Therapeutics Ltd, Cambridge, United Kingdom.

Activation of the G-protein coupled receptor GPR54 (AXOR12, OT7T175) by
peptide ligands (kisspeptins) encoded by the Kiss-Igene is central to acquisition of
reproductive competency in mammals. Administration of exogenous kisspeptins
stimulates GnRH release from hypothalamic neurons in several species including
humans. To confirm that kisspeptins are the natural agonist of GPR54 in vivo and to
determine if these ligands have additional physiological functions, we have
generated mice with a targetted disruption of the Kiss-Igene. Kiss-1 null mice are
viable but fail to undergo sexual maturation at puberty. Mutant female mice do not
progress through the oestrus cycle, have thread-like uteri, small ovaries and do not
produce mature Graffian follicles. Mutant males have small testes and spermatogen-
esis arrests mainly at the early haploid spermatid stage. Both sexes have low
circulating gonadotrophin (LH and FSH) and sex steroid (B-estradiol or testosterone)
hormone levels. Migration of GnRH neurons into the hypothalamus appears normal
with appropriate axonal connections to the median eminence and total GnRH
content. The hypothalamic-pituitary axis is functional in these mice as shown by
robust LH secretion after peripheral administration of kisspeptin-10. These data
provide the first direct proof that kisspeptins are the true physiological ligand for the
GPR54 receptor in vivo and that loss of Kiss! cannot be overcome by compensatory
mechanisms.
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Leukemia inhibitory factor promotes the chemomigration of immature
GnRH neurons
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Leukemia inhibitory factor (LIF), a pleiotropic cytokine of the interleukine-6
superfamily, is involved in several functions including the control of
reproduction at the embrionic-endometrial interface and the regulation of
energy homeostasis. LIF activates a cell-surface receptor complex (LIF-Rs)
composed of one ligand-specific low affinity LIF receptor B (LIFRB) subunit
and the gp130 subunit. Since little is known about the involvement of LIF in
the modulation of the neuroendocrine circuitry governing the reproductive
function and, specifically, of the migration of gonadotrophin releasing-hormone
(GnRH) neurons from the olfactory placode to the hypothalamus, we tested
whether LIF could exert a chemoattractant or chemotropic action on GN11
immortalized cells, an in vitro model of immature and migratory GnRH
neurons. GN11 cells were found to express LIFRB and gpl30 genes and
proteins. Exposure to 100 ng/mL LIF activated the Janus kinases (Jak)-signal
transducer and activator of transcription 3 (STAT3), the mitogen-activated
protein kinase (MAPK)-extracellular regulated kinase 1/2 (ERK1/2) and the
phosphatidylinositol 3-kinase (PI3-K)-Akt pathways. The selective inhibition of
Jaks, MEK, and PI3-K indicated that in GNI1 cells the three signalling
pathways were activated independently and that Jak2 is not the main Jak
involved in LIF signalling. LIF stimulated chemotaxis at a concentration-
dependent manner, with a plateau at 100 ng/mL after both 3 and 20h of
incubation. A 3-h treatment with 100 ng/mL LIF also induced chemokinesis.
All the three signalling pathways activated by LIF in GNI11 cells were
independently involved in LIF-induced cell migration. In conclusions, the
present results indicate that LIF promotes the chemomigration of immature
GnRH neurons, and suggest that LIF may modulate the development of the
reproductive axis by directly influencing the migration of GnRH neurons to the
hypothalamus.
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Sex steroid and leptin regulation of KISS1/GPR54 system, a new
regulator of the neuroendocrine reproductive axis, in human fetal
GnRH-secreting neurons
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The molecular mechanisms underlying the reawakening of hypothalamic
GnRH neurons at puberty remain to be elucidated. Recently, the G protein-
coupled receptor 54 (GPR54) and its endogenous ligand kisspeptin, encoded by
the KISSI gene, have been involved. In fact, GPR54 mutations cause
idiopathic hypogonadotropic hypogonadism in human and mice. We used the
previously characterized primary culture of human fetal olfactory GnRH-
secreting neurons, FNC-B4, to study in vitro the KISS-1/GPR54 regulation.
Kisspeptin and GPR54 were immunolocalized in fetal olfactory mucosa, and in
FNC-B4. Using confocal microscopy, co-expression of GnRH and GPR54 or
GnRH and kisspeptin was found in fetal olfactory mucosa and FNC-B4. The
24 h exposure to sex steroids regulated both gene (qQRT-PCR) and protein
(western blot and immunocitochemistry) expression of KISS1/GPR54 in FNC-
B4. Increasing doses of 17beta-estradiol (0.01-1 nM) significantly and dose-
dependently decreased KISS1/GPR54 mRNA. Conversely, androgens (DHT,
0.01-1 nM) significantly stimulated KISS1/GPR54 mRNA. Immunofluores-
cence with anti-kisspeptin confirmed that 1 nM 17beta-estradiol significantly
reduced, whereas 1 nM DHT significantly increased, the % of kisspeptin-
positive FNC-B4 cells. Testosterone treatment showed no effect, but, blocking
its aromatization with letrozole, it mimicked DHT stimulatory activity. In
addition, 24 h exposure to leptin (1 nM), an adypocyte-derived hormone acting
on the hypothalamus to influence puberty, significantly increased
KISS1/GPR54 gene and protein expression. Leptin treatment in FNC-B4
significantly increased also the androgen receptor (AR) mRNA, as well as the
mRNA of its own receptor (LEPR), which resulted induced also by 1nM DHT.
These data suggest a synergistic action between AR and LEPR to finally
up-regulate KISSI1/GPR54 system, which, in contrast, was inhibited by
estrogen. In conclusion, our results revealed for the first time that sex steroids
and leptin regulate KISS-1/GPR54 system in human GnRH neurons, providing
new insights into the comprehension of those permissive signals for pulsatile
GnRH secretion and puberty onset.
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EGFR ligands mediate key events of female reproduction: reduced litter
size due to impaired fertilization in a transgenic mouse model
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EGFR ligands, a family of seven related peptide growth factors, are emerging as key
factors regulating different aspects of female reproduction including oocyte
maturation and ovulation, and implantation. Betacellulin (BTC) is a rather neglected
EGFR ligand whose biological activities have been mostly associated with the
endocrine pancreas. During the routine breeding of recently established BTC
transgenic mouse lines (Schneider et al., Endocrinology 146, 5237-5246, 2005),
reduced female fertility became evident. Thus, a systematic study of different aspects
of female reproduction was carried out. While puberty onset and estrous cyclicity
were not affected in the transgenic animals, controlled matings revealed reduced
litter size as the major reproductive deficit of BTC transgenic females (5.3 £0.7 vs.
9.9 +0.3 pups/litter in non-transgenic controls). Embryo implantation (visualized by
injection of blue dye) was shown to be delayed. However, the number of embryos
implanted or recovered from the uterus was already reduced by about 50% in the
transgenic group, indicating that delayed implantation was not the cause of reduced
litter size. Collection of oocytes from transgenic and control females mated to non-
transgenic males revealed that the number of ovulated oocytes was not different
between the groups (10.4 vs 10.7, respectively). However, the proportion of fertilized
oocytes recovered from transgenic females was significantly reduced (54% vs.
81.7%). Next, in vitro maturation (IVM) and fertilization (IVF) were carried out to
study these aspects more closely. While IVM rate was only slightly affected, the
proportion of fertilized oocytes obtained from transgenic females was strongly
reduced as compared to the rate observed in oocytes derived from the control group
(57.5% vs 84.6% cleavage rate). Localization of strong transgene-derived BTC
levels in the cumulus and granulosa cells of transgenic follicles supports this
observation. In summary, excess of BTC perturbs oocyte maturation and
fertilization. Implantation is delayed but appears to have no consequence for the
overall reproductive performance of transgenic females.
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Integration of the EGF network with early LH signal in preovulatory
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Recent studies demonstrate an essential role of the EGF network in propagating
the LH signal within ovarian preovulatory follicles. However, the molecular bases
for the integration are poorly characterized. Here, we propose that the early LH
signal leading to ovulation is amplified through activation of the EGF network.

For this study, preovulatory follicles from euthanized gonadotropin-primed
mice were isolated and cultured with or without recombinant LH (rLH) and/or
specific inhibitors. Primary granulosa cells were used in additional experiments.
Analysis of EGF receptor (EGFR) and MAPK activation was performed by
immunoprecipitation, western blot and immunohistochemistry (IHC). An increase
in EGFR phosphorylation was detected as early as 30 minutes after LH stimulation.
This activation is most likely cAMP dependent and sensitive to AG1478, an EGFR
kinase inhibitor, as well as to inhibitors of matrix-metalloproteases (GM6001 and
TAPI-1), suggesting the involvement of shedding of EGF-like factors in
LH-induced EGFR transactivation. A target of EGFR signaling is the MAPK
pathway. In IHC assays, signal for phosphorylated MAPK was observed in mural
granulosa cells of preovulatory follicles within 15-30 minutes of hCG stimulation,
and in both granulosa and cumulus cells after 1 h. In cultured follicles, LH-induced
MAPK activation is partially inhibited by AG1478 and GM6001, indicating that
this pathway is regulated in part by the EGF network. Furthermore, treatment of
granulosa cells with a combination of neutralizing antibodies against amphir-
egulin, epiregulin and betacellulin (EGF-like factors described as regulators of
ovulation) significantly inhibits EGFR phosphorylation and MAPK activation,
supporting a role for these ligands in the LH-induced EGFR signaling in mural
granulosa cells.

In conclusion, we provide evidence of early activation of EGF network
following LH stimulation, involving rapid shedding of EGF-like ligands and EGFR
transactivation. This mechanism partecipates in the rapid amplification and
propagation of the LH signal within preovulatory follicles.
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Introduction and aim

Polycystic Ovary Syndrome (PCOS) is a common disorder associated with a wide
range of endocrine and metabolic abnormalities. Obesity is present in about
45-50% of PCOS women. Increased cardiovascular risk factors and evidence of
subclinical cardiovascular disease (CVD) have been reported in PCOS. The aim
of the present study was to evaluate whether visceral fat amount may be
considered as predictor for early CVD in PCOS women.

Patients and methods

The procedures used were in accordance with the guidelines of the Helsinki
Declaration on human experimentation. The study was approved by the local
Ethical Committee. Two-hundred PCOS women and 100 healthy age- and body
mass index-matched women were enrolled in this prospective baseline-controlled
clinical study. Non-invasive markers of early CVD [carotid intima-media
thickness (IMT), brachial arterial flow-mediated dilation (FMD)] and visceral
fat amount [using abdominal ultrasonography] were evaluated. Inflammatory
biomarkers [C-reactive protein (CRP), fibrinogen, white blood cells (WBC)
count, plasminogen activated inhibitor (PAI)-1], hormonal and metabolic
parameters were also investigated.

Results

Subjects with PCOS had significantly (P <0.001) higher visceral fat compared to
healthy women [31.4+7.3 vs. 28.0+6.1, mm+sp), respectively] which were
directly related to HOMA (r=0.918, P<0.001), AUCns (r=0.879, P<0.001)
and WC (r=0.358; P<0.001). Stepwise linear regression model showed that
visceral fat amount was an independent predictor of IMT, FMD and CRP.
Conclusions

The early impairment of endothelial structure and function, the increase of low-
grade chronic inflammation and insulin resistance in women with PCOS are
associated with increased central fat excess. Visceral fat amount could be an
important predictor of subclinical CVD in PCOS.

0C11.7

The current definitions of the metabolic syndrome underestimate the
prevalence of nascent metabolic abnormality in adolescents with PCOS
Didier Dewailly, Sophie Catteau-Jonard & Anne-Céline Reyss

Lille University Hospital, Lille, France.

Background

The prevalence of the metabolic syndrome (MS) is notably higher in patients with
PCOS than in the general population. Presumably, this prevalence increases as a
function of age but the subgroups of patients less than 20 yr. old studied so far are small.
Design

In order to further document this issue, we have selected for this study 498 patients
with PCOS aged 12.5-38 yr (Rotterdam definition) and 188 control women aged
15.5-38.5 yr, that have been consecutively included in a database and in whom the
required clinical, hormonal and ultrasound data were available. A metabolic score has
been calculated according to the ATP-III classification and defined the MS when > 3.
Results

The prevalence of the MS was significantly higher in the PCOS than in the control
group (15.2% vs 4.8%, P <0.0001). It did not differ significantly (P=0.063) between
the 3 subgroups of patients with PCOS according to age, i.e., 12.8% in patients aged
< 0yr (n=47), 13.9% in patients aged 21-30 yr (n=301) and 18.7% in patients
aged 31-40 yr (n=150). However, we observed that a metabolic score of 1 or 2
tended to be more frequent in the adolescent group than in the groups of older patients



(cumulated rate 1+2: 66.0% vs 51.8% and 48.7%, respectively, P=0.09). In the
patients having a score=1, a HDL-Cholesterol (HDL-C) <0.5 g/LL was found in
57.1% adolescents vs 26.3% and 27% patients aged 21-30 and 31-40 yr, respectively
(P=0.068). In the same group, a waist circumference (WC) >80 cm was found in
35.7% adolescents vs 69.7% and 70.3% patients aged 21-30 and 31-40yr,
respectively (P=0.047). In patients with a score=2, a HDL-C <0.5¢g/L and a
WC>80 cm were found in 100% of cases in every subgroup.

Conclusions

By requiring some items that reflect relatively late complications of insulin resistance
(hypertriglyceridemia, hypertension, glucose intolerance or diabetes), the current
definitions of the MS in adults underestimate the prevalence of nascent metabolic
abnormality in adolescents. Our data indicate that a HDL-C <0.5 g/L is the most
sensitive marker of such abnormality, while a WC >80 cm seems to be less sensitive
than in adults.

Diabetes — OC12
0C121

Hypoglycemia and cerebral ATP synthesis in Type 1 Diabetes
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The mechanisms responsible for the progressive failure of hypoglycemia counter-
regulation in type-1 diabetes (T1DM) are poorly understood. Alterations of brain
energy metabolism could influence glucose sensing by the brain and, thus contribute
to hypoglycemia associated autonomic failure. Thus, we measured intraneuronal
kinetics of total ATP-synthesis from PCr (k¢,,) in T1DM patients and effects of hypo/
hyperglycemia on this brain energy metabolism. Healthy nondiabetic humans
(CON; 5m/1f, BMI=23.5+1.0kg/m’, age=25+1yr, HbAlc=5.110.1%),
TIDM patients with good (T1DMggea; 5 m/1f, BMI=25.5+0.4 kg/m?, age=
24+2yr, HbAlc=6.840,1%) and poor (TIDMyeo; 5 m/1f, BMI=24.9 +
1.6 kg/m?, age=25+2 yr, HbAlc=8.9+0.3%) glycemic control were examined
before, during and after hyperinsulinemic-(1.5 mU-kg ' -min~")-hypoglycemic-
(~50 mg/dl) or —hyperglycemic-( ~ 250 mg/dl)-clamp tests. k¢, in the occipital lobe
was measured by *' P-nuclear-magnetic-resoance spectroscopy (3T) using saturation
transfer, and calculated with McConnell equations. In TIDM oo, kgor Was increased
during hypoglycemia (0.58 +:0.07 s '), when compared to CON (0.36£0.03 5™ ';
P=0.006), TIDM,00q (0.41+0.02s™"; P=0.03), and baseline (0.43+0.05s™";
P=0.03). During post-hypoglycemic recovery, TIDMpoo showed higher ko
(0.5740.07s™ "), when compared to CON (0.40+0.05s~ ! P<0.05), and
TIDM,a0q (0.37£0.01 s~!, P=0.03). HbAlc-levels were positively correlated
with k¢, during hypoglycemia (r=0.47, P=0.02), but not at baseline (r=0.20, P=
0.37) or during recovery (r=0.39, P=0.07).

Conclusion

3P NMRS with saturation transfer can be used for non-invasively measurement of
cerebral ATP-synthesis during hypoglycemia in vivo. The positive correlation of
HbAlc levels and k¢, during hypoglycemia hints at an involvement of the CK
system in the pathogenesis of hypoglycemia associated autonomic failure.

0C12.2

Uncoupling protein 2 mutations — a new explanation for congenital
hyperinsulinism?

Henrik Thybo Christesen’, Khalid Hussain®, Lone Svargoz, Bendt Brock
Jacobsen' & Klaus Brusgaard®

'HC Andersen Children’s Hospital, Odense, Denmark; zDepL of Clinical
Genetics, Odense University Hospital, Odense, Denmark; 3London Center
for Paediatric Endocrinology and Metabolism, Great Ormond Street
Hospital, London, United Kingdom.

Background

Congenital Hyperinsulinism (CHI) is genetically unexplained today in up to 50%
of the patients with persistent or recurrent disease. The uncoupling protein 2
(UCP2) gene is a candidate gene for medical-responsive CHI, since knock out
studies have shown that UCP2 deficiency leads to increased glucose-stimulated
insulin secretion.

Patients and methods

In a large series of 142 patients with transient, persistent or recurrent CHI, we
examined for mutations using DHPLC and direct sequencing, or cutting with
restriction enzyme for specific variations, in the known disease-causing genes
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ABCCS8 (n=141), KCNJ11 (n=140), Gck (n=21), GLUDI (n=27), SCHAD
(n=10), and UCP2 (n=46), (number of investigated patients in brackets).
Results

In 53 of all patients (37%), a genetic explanation was found, while 90 patients had
no mutations detected. Of these, 46 had persistent or recurrent medical-responsive
hyperinsulinaemic hypoglycaemia and available DNA for UCP2 analysis. No
mutations were found in UCP2. The well-known polymorphism A55V was seen
in 29 patients.

Conclusion

UCP2 mutations are rarely — if ever — found in CHI patients with persistent or
recurrent CHI. Other genetic explanations should be considered.

0C12.3

Adhesion molecules two years after gestational diabetes

Thomas Prikoszovich!, Giovanni Pacini?, Christine Winzer', Anton Lugerl,
Oswald Wagner® & Alexandra Kautzky-Willer!

"Medical University Vienna, Department of Internal Medicine III, Division
of Endocrinology and Metabolism, Vienna, Austria; “Institute of Biomedi-
cal Engineering, CNR, Padova, Italy; *Medical University Vienna,
Department of Medical and Chemical Laboratory Diagnostics, Vienna,
Austria.

Objectives

We investigated in women with prior GD (pGD) at risk of diabetes and premature
atherosclerosis in comparison to women with normal glucose tolerance during
and after pregnancy (C) parameters of inflammation, endothelial dysfunction and
glucose tolerance in a follow-up study.

Methods

119 pGD and 41 C underwent an oral glucose tolerance test 3 months, 1 and 2
years after delivery with measurements of plasma concentrations of circulating
adhesion molecules (cAMs: VCAM, ICAM-1, ELAM), endothelin, leptin, SCRP,
IL-6, fibrinogen, PAI-1 and ADMA. Intima-media-thickness (IMT) of the
common carotid artery was measured by ultrasound and insulin sensitivity (Sy)
was calculated from insulin-modified FSIGTs at baseline.

Results

At baseline ICAM (P <0.0001), VCAM (P <0.005), ADMA (P=0.0005), sCRP
(P=0.04) and PAI-1 (P=0.01) were higher and S; (P=0.001) was lower in pGD
thanin C. Syinversely related to all cAMs (r= —0.20; P <0.02), sCRP (r= —0.52;
P<0.0001), IL-6 (r=—0.25; P=0.01), and fibrinogen (r= —0.22; P=0.006).
All cAMs also related to leptin (r=0.17; P<0.04) and BMI (r=0.18; P <0.03).
IMT was associated with S; (r=—0.32; P=0.03), BMI (r=0.31; P=0.02) and
PAI-1(r=0.30; P=0.03). After two years ELAM (P <0.02), ADMA (P <0.0007),
PAI-1 (P<0.001), vWF (P <0.04), blood pressure (P <0.001) decreased, while
ICAM-1, VCAM and BMI remained unchanged. Leptin (P=0.01), TNFa (P <
0.001) and endothelin (P <0.04) increased compared to baseline. Higher age
(P<0.05) and BMI (P <0.0001), increased levels of ELAM (P <0.003), Leptin
(P<0.0005) and a lower insulin sensitivity (OGIS;P=0.01) at baseline
characterised those pGD with deterioration of their initial normal glucose tolerance
(n=15) in comparison to those who retained normal glucose tolerance (n=65)
within 2 years. Logistic regression revealed BMI (OR[CI]: 1.313[1.03-1.67]) and
ELAM (OR[CI]: 1.064[1.01-1.12]) as independent predictors of a deterioration of
glucose tolerance.

Conclusion

Women with pGD are characterised by higher plasma ICAM and VCAM relating
to insulin-resistance and inflammatory parameters. Moreover the degree of
obesity and ELAM at baseline predicted deterioration of glucose tolerance within
2 years after delivery.

0C12.4

Polymorphisms of PSMAG6 gene and its adjacent genomic sites and their
association with type II diabetes mellitus in the Latvian population
Ilva Poudziunas, Tatjana Sjakste, Martins Kalis, Maris Lagzdins,
Valdis Pirags, Nikolajs Sjakste & Jelizaveta Sokolovska
University of Latvia, Riga, Latvia.
Introduction
A possible involvement of proteasomes in the pathogenesis of type II diabetes
mellitus has been recently reported. Therefore, association of polymorphism of
proteosomal genes with type II diabetes mellitus is of particular interest. In this
study, molecular markers of the proteasomal alpha subunit 6 gene PSMAG6 and its
adjacent genomic sites have been analyzed.

The goal of this study was to characterize polymorphisms of the HSMS801,
HSMS702, HSMS701 and HSMS602 HSMS006 HSMS602 microsatellite
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repeats and SNPs at positions —110 and —8 from the translation start of PSMA6
gene and to investigate their eventual association with type II diabetes mellitus.
Methods

In this study, 250 DNA samples of type II diabetes and healthy controls were
used. Genotyping was performed using allele-specific PCR and restriction
fragment analysis.

Results

For the HSMS006 marker, the 193 bp allele was more common the group of cases
rather than controls (0.154 and 0.085 respectively, P=4.64%). HSMS801 allele
of 155 bp was found more often in the control group, as the HSMS602 marker
allele of 169 bp. HSMS801 genotype of 148 bp/152 bp was more frequent in the
control group (0.000 and 0.041 respectively, P=4.22%). Significant differences
were observed between cases and controls in all ten haplotype distributions
created by combinations of all the microsatellites by two. In these combinations
linkage disequilibrium was revealed, indicating the non-random association of
alleles in two or more loci on a chromosome. Genotype —8CG was significantly
more frequent in type 2 diabetes patients, and haplotype C~"''%/G~*, compared to
C~"9C ™8 was associated with a higher risk of type II diabetes.

Conclusion

These results show association between microsatellite and SNP alleles of PSMAG6
gene and its adjacent genomic sites with type II diabetes mellitus.

0C12.5

The influence of concomitant diabetes mellitus on mortality in
Addison’s disease

Ragnhildur Bergthorsdottir', Maria Leonsson-Zachrisson', Anders Odén” &
Gudmundur Johannsson'

"Department of Endocrinology, Sahlgrenska University Hospital, Gothen-
burg, Sweden; 2Department of Mathematical Sciences, Chalmers University
of Technology, Gothenburg, Sweden.

Background

The prevalence of type 1 diabetes mellitus (DM) among patients with primary
adrenal insufficiency (Addison’s disease) is 3-4 times higher than the expected
prevalence in the population. The mortality rate due to DM is more than 3-fold the
mortality rate in the background population. The impact of DM on mortality rate
in patients with Addison’s disease is not known.

Objectives

To study the frequency of DM and its impact on mortality rate in patients with
Addison’s disease.

Study design

In a population-based retrospective observational study between the years 1987
and 2001 using the Swedish Hospital Register we followed patients from the first
registered hospitalisation where the diagnosis of Addison’s disease appeared until
end of follow-up or death. We looked for the concomitant presence of DM at the
time of detection.

Results

We identified 1675 patients, 995 women and 680 men, diagnosed with primary
adrenal insufficiency. Concomitant DM was observed in 199 (12%) of the
identified patients. DM had a significant influence on total mortality with the
relative risk (RR) for death 1.82 (CI 1.29-2.06) for men and 1.52 (CI 1.11-2.07)
for women with Addison’s disease and DM compared with those patients with
Addison’s disease without DM.

The impact of DM on the excess mortality in the whole group of Addison’s
patients was limited since excluding patients with concomitant DM only
decreased the RR for death by 7% in both men (2.19 vs 2.04) and women (2.86
vs. 2.68).

Conclusions

Having DM and Addison’s disease significantly increased the risk of death when
compared with having Addison’s disease alone. However, the overall impact of
concomitant DM on the total mortality in all patients with Addison’s disease was
minor.

0C12.6

Short-term effects of atorvastatin on endothelial functions and oxidized
LDL levels in type 2 diabetic 2patients

Aysen Akalinl, Gokhan Temiz~, Nevbahar Akcar® & Banu Sensoy3
'Osmangazi University Medical Faculty Department of Endocrinology,
Eskisehir, Turkey; >Osmangazi University Medical Faculty Department of
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Internal Medicine, Eskisehir, Turkey; 3Osmangazi University Medical
Faculty Department of Radiology, Eskisehir, Turkey.

Objective

We aimed to investigate the short term effects of atorvastatin on endothelial
function and oxidized LDL (oxLDL) levels and to evaluate the association of
endothelial dysfunction to oxLDL levels and inflammatory markers in type 2
diabetic patients.

Material and methods

After ethical committee approval thirty type 2 diabetic and 11 healthy subjects
with LDL levels between 100-160 mg/dl. Without a history of cardiovascular
event were included in the study.Both groups were matched with respect to age,
gender, body mass indices, body composition and lipid levels. Flow-mediated
dilatation (endothelium-dependent, FMD) and nitroglycerine-induced dilatation
(endothelium- independent, NID) were measured in the brachial artery using
high-resolution ultrasound in all participants. Carotid artery intima media
thickness (IMT) was also evaluated. OXLDL levels, lipid parameters, blood
glucose, C-peptide, HbAlc and inflammatory markers including C-reactive
protein(CRP), fibrinogen, erithrocyte sedimentation rate (ESR) were studied.
Type2 diabetic patients recived 10 mg. Atorvastatin for 6 weeks and FMD, NID,
IMT reevaluated and ox-LDL levels and inflammatory markers were measured.
Results

Basal FMD, NID, IMT and ox-LDL levels besides inflammatory markers were
not significantly different between patients and controls. No correlation was found
between inflammatory markers and FMD and NID. Only IMT correlated with the
NID and fibrinogen levels obtained before treatment. In nondiabetics, IMT also
correlated with oxLDL levels (P:0.013). FMD and NID significantly improved
after atorvastatin therapy (7.62+7.6 vs. 12.65+7.8, P<0.001 and 18.224+9.57
vs. 21.431+9.6, P=0.007, respectively). Atorvastatin significantly reduced
ox-LDL levels (57.85410.33 vs. 44.361+6.34, P<0.001) and IMT (0.627 £
0.17 vs. 0.59740.16, P0.02) in diabetics.

Conclusions

Atorvastatin improves endothelial functions and reduces oxLDL levels in type 2
diabetics with average lipid levels in the short term and may have beneficial
effects in the prevention of early atherosclerotic changes.

0C12.7

A propensity-based comparison of haemodialysis and peritoneal
dialysis among diabetic patients with end-stage renal disease in the
United States

LA O’Shea & AG Stack

Department of Renal Medicine, LGH, Co. Donegal, Ireland.

Renal transplantation is the optimal treatment strategy for patients with end-
stage renal disease (ESRD); few are afforded the opportunity due to limited
organ supply. Of the alternatives, peritoneal dialysis (PD) and hemodialysis
(HD), it is unclear which confers the greater survival advantage, as prior
comparisons have demonstrated conflicting results due to lack of case-mix
adjustment, limited follow-up, and failure to consider switches in modality over
time.

We compared all-cause and cause-specific mortality between PD and HD in
national cohort of 263,556 new ESRD patients in the U.S. who began treatment
between 5/1995 and12/2000, and followed until 12/2001. A propensity analysis,
predicting the probability of assignment to PD, was used to control for baseline
differences through regression adjustment and matching based on 23
demographic and comorbid indicators. The C-statistic for this model was
0.75, indicating excellent discrimination between treatments. Time-dependent
Cox regression, stratified by age and diabetes, compared PD and HD using an
intent-to-treat and as-treated approach and patients were censored at
transplantation, loss to follow-up or end of study.

There were 122,672 deaths (46.5%), 24,596 renal transplants (9.3%) and
17,432 (6.6%) patients lost to follow-up within the 6-yr period. The adjusted
relative PD/HD hazards ratios [RR] with 95% Confidence Intervals for all-cause
and cause-specific mortality are shown (intent-to-treat analysis).

Mortality risks were significantly greater for PD compared with HD among
diabetic patients and were principally confined to older patients. The excess
mortality could be accounted for, in decreasing order, by increased death risk
from infection, cardiac, stroke and the other causes of death category.

In conclusion, haemodialysis should be preferentially considered over PD
among older (>50yrs) diabetics with ESRD in order to improve patient
survival.
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Human adrenal NCI-H295R cells produce more C19 steroids than NCI-
H295A cells — a possible model to study regulation of androgen
biosynthesis?

Elika Samandari, Petra Kempna, Gaby Hoffer, Primus E Mullia & Christa
E Fluck

University Hospital, Bern, Switzerland.

The human adrenal cortex consists of three layers in which specific steroid
hormones are produced. Human adrenal NCI-H295A (A) and NCI-H295R (R)
cells, originate from the same adrenocortical tumor and express all genes
essential for steroidogenesis. Therefore they often serve as a suitable model to
study human steroidogenesis. No data are available comparing steroidogenesis
of A vs. R cells. Assuming no difference, research data from these two cell
lines are directly compared. To characterize A and R cells, we investigated
steroidogenesis of both cell lines. We found differences in the steroid profile
of A and R cells. A cells converted [*H]-pregnenolone predominantly to
aldosterone and cortisol while only traces of androgens were produced. R
cells converted [3H]—pregnenolone to aldosterone, cortisol and androgens. The
observed differences may be either due to differences in gene expression and
/or posttranslational modifications which may lead to different activities of
specific enzymes. Having found a profound difference in androgen synthesis,
we compared HSD3B2 and CYP17 gene expression performing RT and real
time PCR. We observed higher HSD3B2 expression in A cells compared to R
cells while no difference in the expression of CYP17 was found. Functional
studies were performed for P450c17 and 3betaHSDII enzymes. To study the
activities of P450c17 (17alpha-hydroxylase and 17, 20 lyase), cells were
treated with trilostane (3betaHSD inhibitor) prior to [3H]—pregnenolone or
[*H]-17alpha-hydroxypregnenolone incubations. R cells showed higher 17, 20
lyase activity. To study 3betaHSDII activity, cells were incubated with [*H]-
DHEA. Interestingly, lower 3betaHSDII activity was detected in R cells. In
summary, we show that A and R cells differ in their steroid profile. R cells
produce significantly more androgens. Further comparative studies of A vs. R
cells may help to understand mechanism/s regulating human androgen
production in health and disease.

P2

Effects of ethanol and blokade of synthesis of nitric oxide on level of
ACTH in female rats

Dragoslava Djikic, Sanja Vranjes-Djuric, Mirela Budec & Andjelka Spasic
University of Belgrade; Institute for Medical Research, Belgrade, United
States, Institute for Nuclear Sciences “Vinca”, Belgrade, United States;
University of Belgrade, School of Medicine, Institute for Forensic Medicine,
Belgrade, United States.

We showed previously that a single dose of ethanol acts as a stressor in female rats
(Milovanovic et al., 2003). In order to extend this observation, we investigated
whether the effect of ethanol on ACTH is dose-related and possible interactions
between nitric oxide (NO) and alcohol on the level of ACTH. To this end, adult
female Wistar rats showing diestrus day 1 were treated with: (a) ethanol (2 or
4 g/kg, i.p.), (b) Nw-nitro-L-arginine-methyl ester (L-NAME), which blocks the
activity of all isoforms of nitric oxide synthase, (30 mg or 50 mg/kg, s.c.)
followed by ethanol (2 or 4 g/kg, i.p.) 3 h later and (c) L-NAME (30 mg or
50 mg/kg, s.c.) followed by saline 3 h later. Untreated rats were used as controls.
The animals were sacrificed 0.5 h after ethanol administration. Blood ethanol
levels were measured using gas chromatography. Plasma concentrations of
ACTH were determined by radioimmunoassay. Obtained results showed that
acute ethanol treatment significantly, dose-relatedly, enhanced the level of ACTH
(P<0.01). The same phenomenon was observed in the groups treated with
different doses of L-NAME followed by ethanol (P<0.05). Elevated
concentration of ACTH was also found in the groups injected with L-NAME
followed by saline (P <0.05).

Our results suggest that acute ethanol treatment increases the level of ACTH in
dose-dependent manner. Although endogenous NO exerts negative influence on
ACTH, it seems that it is not involved in the observed effect of ethanol under these
experimental conditions.

Milovanovic T. et al. J Stud Alcohol 64:662-668, 2003.

(Supported by grant 145087 from the Ministry of Science of Serbia)
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Study of the hypothalamic-pituitary-adrenal axis in patients with the
antiphospholipid syndrome

Renato Carignola’, Valeria Data', Rosetta Vitetta', Adriana Severino',
Tiziana Bertero”, Mario Bazzan”, Giuseppe Reimondo’, Fulvia Daffara’,
Alberto Angeli' & Massimo Terzolo

'Dipartimento di Scienze Cliniche e Biologiche — Medicina Interna I, ASO
San Luigi, Orbassano, Italy; ?"UONA Immunologia e Allergologia Clinica,
Ospedale Mauriziano, Torino, Italy; 3UoA Ematologia e Malattie
Trombotiche, Humanitas Cellini, Torino, Italy.

Objective

The Antiphospholipid Syndrome (APS) is a thrombophilic disorder characterised
by recurrent venous and/or arterial thromboses and increased pregnancy
morbidity. There is growing evidence supporting a functional interplay between
the neuroendocrine and immune system; the hypothalamic-pituitary-adreal
(HPA) axis plays a pivotal role in this network. Previous studies have described
normal cortisol levels in APS patients while occurrence of acute adrenal failure
was reported as a manifestation of this syndrome. However, it is still unknown
whether subtle alterations of the HPA axis do exist in APS patients without overt
hypoadrenalism.

Method

In the present study, we performed either a low-dose (1 pg) short Synacthen test
(LDSST) or a 250 pg Synacthen test (SST) in 15 subjects of both sexes with
primitive APS (diagnosed according to the Sapporo Criteria) and in 11 age and
sex-matched healthy subjects. In addition, the patients underwent 1 mg
dexamethasone suppression test (DST). None of the evaluated subjects were
receiving any drug known to affect the HPA axis. The local Ethical Committee
approval has been obtained.

Results

The patients with APS showed significantly higher cortisol levels than controls
either at baseline (31.2415.6 vs. 18.3£9.0 pg/dl, P<0.01) or at +30 min
following 250 ng ACTH (57.3£14.2 vs. 39.6112.8 pg/dl, P<0.01). Cortisol
levels after 1 pg ACTH were also significantly increased in the subjects with APS
compared to controls (P <0.01). Moreover, in only 2 patients we observed cortisol
levels lower than 1.8 pg/dl after 1 mg DST (mean, 3.4 pg/dl; range 1.4-9.2) and
two patients had cortisol values above 5.0 pg/dl after suppression.

Conclusions

In conclusion, although APS may cause adrenal insufficiency in selected cases,
the present data seem to suggest that the HPA axis is not suppressed in APS
patients. A possible explanation might be the state of chronic stress that usually
accompanies long-standing autoimmune diseases.

P4

Survey of thyroid function of Hungarian Vizsla population in Hungary
Julianna Thuroczy', Aniko Tibold' & Lajos Balogh®

1SzIU, Faculty of Veterinary Science, Budapest, Hungary; 2FJNCH,
National “FJC” Research Institute for Radiobiology and Radiohygiene,
Budapest, Hungary.

The prevalence of hypothyroidism in women of childbearing age is relatively high.
The incidence of hypothyroidism during pregnancy has been calculated as between
0.3% and 0.7%. Overt abnormalities in thyroid function are common endocrine
disorders affecting more than 19.2% of pregnant women in certain geographic
areas of Hungary. 80% of Hungarian inhabitants are living in an iodine deficient
area. The aim of this study was to investigate the prevalence of thyroid dysfunction
in Hungarian Vizsla, a traditional breeding dog population.

A screening study was done on 95 Hungarian Vizsla, females and males. Serum
total thyroxin, free thyroxin, triiodotyronine, total cholesterol and triglyceride
concentrations were measured. The owners were asked to fill in a questionnaire
concerning feeding and reproductive problems. TT4, freeT4 and T3 concentrations
were determined by ELISA validated for use in canine serum.

The means and standard errors of the data were calculated and subjected to
ANOVA and Student’s #-test where appropriate. Significance was set at P <0.05.

Total T4 concentration of 36 dogs was lower (15.72 £2.62 (mean £s.0.)) than
the reference range (20.0-45.0 nmol/l). Total T4 level of 56 dogs was in reference
range 26.83 +4.68 and of five was higher, 92.97 £ 64.86, than range. Total T4, free
T4 and K values were different in the three groups at level of significance. T3
concentrations of suspected hypothyroid dogs (0.66 +0.24), dogs with normal
thyroid function (0.77 £0.45) and dogs with suspected hyperthyroidism (0.67 +
0.06) were not different at level of significance. TT4 concentrations of 25 (26.3%)
dogs with familiar relations were out of reference range.

Our approach of a clinical investigation-based screening was rather efficient in
suspicion of overt thyroid dysfunction but not for detecting many cases with



subclinical dysfunction. The high incidence of TT4 values out of range indicates a
suspicion that the effect of iodine deficiency on thyroid function of dogs is similar
to that in human subjects.

P5

Pancreatic polypeptide (PP) radioimmunoassay in acute phase and
regression of cerulein induced pancreatitis

Grazyna Orlicz-Szczesna & Jolanta Zdanowska-Filipczak

Department of Internal Diseases University School of Medicine, Lublin,
Poland.

Acute pancreatitis is a real medical problem with high patients mortality.
Pathogenic interdependence between pancreas follicles function and islet
endocrine secretion is under research. PP cells are pancreatic polypeptide (PP)
producing cells, they determine about 1% islets, but their function is not
completely known yet. Vagus nerve and peptidergic stimulation regulates PP
secretion.

The aim of study was to estimate cerulein induced pancreatitis effects on rat
serum PP concentration and pancreas morphology characteristics.

The study was conducted on male Wistar rats. They were anaesthetized with
ketamine. We measured serum PP concentration during experimental cerulein-
induced acute pancreatitis and different inflammatory process regression stages.
Acute pancreatitis was developed through i.v. cerulein infusion 5 pg/kg per hour.
Rats were divided into several groups in dependence on infusion time —
3,6,9,12 hours. Then rats had free access to standard nourishment and water.
Blood samples from rat group with 12 hours cerulein infusion were taken after
3,6,9 and 12 days of observation. Control groups received i.v. 0.9% NaCl
infusion. Pancreas histological changes were analyzed. Serum amylase and PP
concentrations were assessed with DRG International Inc. (USA) kit. Both rabbit
serum with antibodies against PP and goat’s anti-rabbit gamma-globulin in buffer
were used.

After 12 hours lasting cerulein infusion we obtained full biochemical and
morphological acute pancreatitis picture. These changes start to regress after
cerulein infusion withdrawal. Serum PP concentration was decreased after
3 hours of cerulein infusion, still decreased until the end of infusion (0.99 pg/ml).
After cerulein cessation, progressive PP increase was observed, attained control
PP concentration after 9 days (2.4 pg/ml) and exceed it after 12 days (3.5 pg/ml).

Cerulein significantly influence on serum PP concentrations - decreases it
during pancreatitis induction and increases in regression stage. PP determines
exocrine function stimulation, correlates with tissue destruction degree and
pancreas enzymes disturbances.

P6

Evaluation of neuroendocrine disfunction in hypothalamo-pituitary-
adrenal axis in diagnosis of depressive and non-depressive alcohol-
dependent persons

Martina Matovinovic, Darko Katalinic, Andreja Maric, Miljenko Solter,
Josip Ivica, Josip Resetic, Jure Murgic & Milan Vrkljan

Sestre Milosrdnice University Hospital, Zagreb, Croatia.

Acute and chronic alcohol intake and alcohol withdrawal induce dysfunction
of neuroendocrine and other regulatory systems. The aims of this study were
to assess a possible hypothalamo-pituitary-adrenal (HPA) axis dysfunction in
population of alcoholics, using dexamethasone suppression test (DST). The
study was approved by local Ethical Committee. The serum and urinary
cortisol were compared between the groups of 89 male patients (64.5%
depressive and 35.5% nondepressive alcoholics) (Hamilton test), before and
after DST. In nondepressive patients, 50% was nonsupressive in DST. In
depressive patients 46% was suppressive in DST test (serum cortisol). Twenty-
four hours urinary excretion in group of nondepressive patients was supressed
in 78% of cases; depressive patients showed 50.9% nonsupressors. Basal
serum cortisol secretion was significantly lower in group of nondepressive than
depressive patients. Also, serum concentration at 16 hours were significantly
higher in group of the depressive nonsupressive patients. Basal urinary cortisol
excretion was in normal range in all patients, but after dividing the patients
into suppressible and nonsuppressible groups, significantly higher (P <0.002)
basal urinary cortisol concentrations were found in latter. We concluded on the
basis of DST test, as well basal cortisol measurement, that the neuroendocrine
dysfunction of alcoholic patients could be present even if the depression is
pronounced.
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Effects of melatonin on glutathione peroxidase activity after adriamycin
in normal and pinealectomized rats

Katarzyna Dabrowska', Michal Stuss', Jolanta Gromadzinska?,

Wojciech Wasowicz® & Ewa Sewerynek

Department of Bone Metabolism; Medical University of Lodz, Lodz,
Poland; The Nofer Institute of Occupational Medicine, Lodz, Poland.

Adriamycin (ADR) is a potent chemotherapeutic agent, effective in treatment of
leukemias, lymphomas and of many solid tumours. However, its clinical usage is
often limited by cardiotoxicity, induced by oxygen radical damage of membrane
lipids.

Melatonin (MEL), is a well-known antioxidant. It has been shown that
melatonin can scavenge free radicals, both directly or indirectly, stimulating the
activity of antioxidative enzyme, e.g., glutathione peroxidase (GSH-Px).

The aim of the study was to examine the effect of Mel on the GSH-Px activity
in serum, erythrocytes and the heart after adriamycin.

Materials and Methods

Wistar rats were divided into the 3 groups: pinealectomized (PX), sham-operated
(Sham-PX) and control animals (Intact). Each of the groups was divided into 4
subgroups, injected with: 1 — saline, 2 — MEL, 3 — ADR and 4 - MEL + ADR.
ADR was administered 2 months after PX as a single dose (15 mg/kg, i.p.), 1 hour
after the fourth melatonin injection. Melatonin (5 mg/kg, i.p.) was administered
for 4 days before and 4 days after ADR. After 8 days of treatment the rats were
killed by decapitation. Their hearts and blood were collected for measurements.
Results

The activity of GSH-Px in the heart increased significantly in all the examined
groups after ADR injections. On the contrary, in serum, GSH-Px activity
decreased in all the groups after ADR. In erythrocytes, GSH-Px decreased after
ADR in Px-animals. Mel did not change GSH-Px activity after ADR.
Conclusion

MEL did not influence the activity of GSH-Px, either in normal or in
pinealectomized rats after ADR.

Grant No 502-11-293 of the Medical University of £.6dz.

Cytokines and growth factors — presented on Sunday
P8

Is there any role for anti-inflammatory cytokine Interleukin-10 in
advanced congestive heart failure?

Azza Farrag, Nouran El Gahndour & Mohab Halim

Cardiology Department, Cairo University, Cairo, Egypt; Internal Medicine
Department, Cairo University, Cairo, Egypt; Biochemistry Department,
Cairo, Egypt.

Background

CHF manifestations can be explained by the biologic effects of tumor necrosis
factor-alpha (TNF-alpha). Interleukin-10 (IL-10) has potent deactivating proper-
ties and is considered a potent anti-inflammatory cytokine that inhibits TNF-alpha
production. This study was designed to examine the role of IL-10 in patients with
CHF and to test its correlation with pro-inflammatory markers.

Methodology

Fifty patients with CHF were studied. Patients were classified according to
NYHA functional class into 29 (NYHA II), 11 (NYHA III) and 9 patients (NYHA
IV). Serum samples for TNF-alpha, IL-10, soluble TNF receptors (STNF-R1 and
sTNF-R2), transforming growth factor-beta (TGF-beta) as well as high sensitivity
C-reactive protein (hs-CRP) were taken from all patients and also from healthy,
age and sex matched 50 controls.

Results

CHF patients had a significantly lower level of IL-10 compared to controls
(2.28+1.1 vs 5394 1.4 pg/ml, P<0.0001). Patients with NYHA class IV had
the lowest serum levels of IL-10 and TGF-alpha which were statistically
significant when compared to patients with NYHA class IIT (0.67+0.4 vs 1.9+
0.5 pg/ml, P<0.001) and (1348492 vs 1653+ 111 pg/ml, P<0.05) respect-
ively, but they had the highest serum level of TNF-alpha, sSTNF-R1, sSTNF-R2 and
hs-CRP when compared to the same group (8.6+1.9 vs 7.1+£0.8 pg/ml, P<
0.01), (2380141 vs 1831185 pg/ml, P< 0.01), (3410174 vs 2841+
191 pg/ml, P<0.01) and (26.4£2.7 vs 14.44+3.9 mg/L, P<0.01) respectively.
Conclusion

Patients with CHF had a significant decrease in their serum level of IL-10 and
increase in TNF-alpha, sTNF-R1, sTNF-R2 and hs-CRP when compared to
normal subjects and these levels change significantly with advanced NYHA
class.

Endocrine Abstracts (2007) Vol 14
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Regulation of GAGECI, a cancer-testis associated antigen family

member, by sex steroid hormones and TGF-beta: implications for
prostatic disease

Natalie Sampson', Gerlinde Schuhfried', Eugen Plas® & Peter Berger'
Institute of Biomedical Aging Research, Austrian Academy of Sciences,
Innsbruck, Austria; *Ludwig Boltzmann Institute for Andrology and
Urology, Hospital Lainz, Vienna, Austria.

Prostate homeostasis and function are regulated by complex interactions between
the fibromuscular stroma and secretory epithelium via locally-derived and
systemic paracrine- and autocrine-acting growth factors and sex steroid
hormones. Stromal tissue remodelling due to alterations in transforming growth
factor beta (TGF-B) and sex steroid hormone signalling are associated with
benign prostatic hyperplasia (BPH) and prostate cancer (PCa), two of the most
common proliferative disorders affecting elderly men.

We previously demonstrated that GAGECI, a member of cancer-testis
associated antigens, is up-regulated in response to TGF-B in in vitro models of
age-associated prostatic stromal remodelling. GAGEC] expression is restricted to
male and female reproductive tissues and is up-regulated in the prostates of
patients with symptomatic BPH and PCa. Consistent with its restricted expression
profile to classical steroidogenic tissues, GAGEC] is induced by sex steroid
hormones, particularly oestradiol and dihydrotestosterone. Transiently expressed
recombinant GAGEC1 undergoes constant shuttling between cytoplasmic and
nuclear cell compartments, a process that may be regulated via post-translational
phosphorylation.

Our data suggest that age/disease-associated changes in TGF-B1 and sex
steroid hormones may account for the reported increase in GAGEC] expression in
BPH and PCa. Functional analyses indicate that the biological activity of
GAGECI is regulated via phosphorylation-dependent nucleo-cytoplasmic
trafficking raising the possibility that GAGECI is involved in signal transduction
mechanisms. Given that its expression is restricted in males to the prostate and
testis, GAGECI represents a promising target for therapeutic intervention of BPH
and PCa.

P10

Normalization of serum testosterone level alters local GnRH-II and IL-
2R mRNA expression in peripheral lymphocytes in patients with
idiopathic hypogonadotmphic hypogonadism (IHH)

Fatih Tanriverdi', Hilal Akalin®, Okay Caglayan®, Umit Demirkoparan',
Yusuf Ozkul?, Munis Dundar?, Fahri Bayram' & Fahrettin Kelestimur
"Erciyes University Medical School Department of Endocrinology, Kayseri,
Turkey; “Erciyes University Medical School Department of Genetics,
Kayseri, Turkey.

Although the existence of the interaction between sex steroids and immune
system is well known, the mechanisms of this interaction are still unclear.
Recently a second form of GnRH (GnRH-II) has been described in human,
which is significantly expressed in immune tissues suggesting a potential
function. In a recent in-vitro study it has been demonstrated that GnRH-II
decreases local expression of IL-2R in peripheral lymphocytes (1). However
in-vivo interactions of testosterone, IL-2R and GnRH-II expression at
lymphocyte level have not been investigated yet. Therefore in the present
study we investigated the effects of conventional gonadotrophin therapy on
local GnRH-II and IL-2R expression in peripheral lymphocytes in patients
with THH.

Fourteen males with THH (24.54+6.3) and 15 age-sex matched controls
were investigated. Patients were treated with hCG and hMG for 12 months.
Quantitative Real-Time RT-PCR (2 independent repeats) was used to
determine the expression of GnRH-II (target gene), IL-2R (target gene) and
beta-actin (reference gene) in peripheral lymphocytes derived from patients
before and after treatment, and the controls.

Serum testosterone level before treatment in patient group was significantly
low when compared to controls. After gonadotrophin treatment testosterone
level significantly increased. Baseline GnRH-II and IL-2R mRNA levels (%
of the control) were % 14514300 and % 285+46 in the patient group,
respectively. Significant decrease in GnRH-II and IL-2R mRNA levels were
found after treatment.

In-vivo interactions between testosterone, IL-2R and GnRH-II at lympho-
cyte level were shown first time in the literature. Present findings clearly
suggest that some immune effects of the sex steroids may occur via regulating
the local GnRH-II and IL-2R expression.

Blocking undesired leptin action ir vivo with leptin antagonists
prepared by site-directed mutagenesis of human, ovine, rat and mouse
leptin site I1I

Leonora Niv-Spector, Dana Gonen - Berger, Gili Salomon,

Isabelle Callebaut, Jean Djiane & Arieh Gertler

Institute of Biochemistry, Food Science and Nutrition, Faculty of
Agricultural, Food and Environmental Quality Sciences, The Hebrew
University of Jerusalem, Rehovot 76100, Israel.

Recent reports have revealed that leptin’s effects are not restricted to central
control of body weight, demonstrating instead that leptin is a pleiotropic hormone
with a wide variety of different biological actions. Leptin exhibits undesirable
effects in autoimmune diseases, in atherosclerosis, and possibly in several types of
cancer, and increases the risk of cardiovascular disease in obese people.
Therefore, preparation of reagents capable of abolishing leptin’s action is both
valid and timely.

As no structural information on the 3D structure of leptin receptor (LEPR) is
available, the model of interleukin 6 (IL6) was applied. We identified leptin’s
putative binding site III, which does not affect binding but is necessary for
receptor activation, by modeling LEPR on the basis of its alignment with gp130,
and fitting leptin on IL6 in the IL6/gp130 complex.

Six muteins of human, ovine, rat, and mouse leptins, mutated to Ala in amino
acids 39—41 or 39-42, were prepared by site-directed mutagenesis of the putative
site III, and purified to homogeneity. All muteins had typical cytokine secondary
structure, acted as true antagonists—namely, they interacted with LEPR with an
affinity similar to that of the wild-type hormone (as evidenced by SPR and RRA),
were devoid of biological activity in several leptin-response bioassays, and
specifically inhibited leptin action in vitro and in vivo. These muteins can be
prepared in gram amounts and thus serve as a novel tool for studying leptin
function in vitro and in vivo. To prolong their lives in circulation, some muteins
were pegylated using 40-, 30- and 20-kDa polyethylene glycol. Although
pegylation decreased their in-vitro activity, increasing circulation half-life can
compensate for this deficit in vivo.

Antagonizing leptin has been suggested as a possible therapy in autoimmune
diseases and heart failure. Thus, leptin antagonists not only offer a novel tool to
elucidate the role of leptin in mammalian physiology but have a potential role as a
therapeutic drug.

P12

Role of soluble Fas-antigen (sFas), interleukin-6 (IL-6) and vascular
endothelial growth factor (VEGF) in adrenocortical carcinoma patients
Nikolai Kushlinsky, Timur Britvin, Irina Kazantseva & Arian Kalinin
Russian N.N.Blokhin Cancer Research Center of RAMS, Moscow, Russia;
M.F.Vladimirsky Moscow Regional Clinical and Research Institute,
Moscow, Russia.

The numerous growth factors and cytokines take part in mechanisms of tumor
growth and metastasing.

The aim of this study was determination of sFas, IL-6 and VEGF serum
levels in 19 patients with adrenal cortical carcinoma (11 women and 8 men
aged 21-72 years). The control group comprised 40 practically healthy donors
(22 women and 18 men aged 19-70 years). sFas, IL-6 and VEGF before
adrenalectomy and in the control were measured by ELISA. Mean IL-6
(4.6 ng/ml) and VEGF (438.7 pg/ml) levels in adrenocortical carcinoma
patients were significantly (P=0.004) higher than in the control (IL-6 —
1.3 ng/ml, VEGF - 126.5 pg/ml). There was no difference in serum sFas
between patients (2.0 ng/ml) and the control (0.8 ng/ml). sFas, IL-6 and VEGF
were markedly elevated in patients with advanced (III-IV) stages of the
disease as compared to early (I-II) stages. In patients with nonfunctional
adrenal cortical carcinoma, serum level of VEGF (571.9 pg/ml) was
significantly (P=0.046) higher than that in patients with Cushing’s syndrome
(460.1 pg/ml). No differences in serum sFas and IL-6 levels were revealed
between patients with nonfunctional and hormonally-active tumors. Direct
correlation was found between VEGF and IL-6 (P=0.56; r=0.009). 5-year
overall survival (100%) of patients with serum VEGF less then 300 pg/ml was
significantly (P=0.049) higher compared to patients with serum VEGF
exceeding 300 pg/ml (34.3%). S5-year overall survival didn’t depend on the
pretreatment serum sFas and IL-6 levels.

We suggest that VEGF serum level in adrenal cortical carcinoma patients
may be used as a factor of clinical behaviour and prognosis.

Endocrine Abstracts (2007) Vol 14
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Rosiglitazone interferes with the inflammatory response induced in
human endothelial cells by TNFalpha and IFNgamma through a new
mechanism mvolvmg extracellular sngnal regulated kinases (ERKs)
Adriana Lombardi', Elisabetta Piscitelli', Michela Francalanci',

Tommaso Mello, Veromca Santarlasci’, Stefania Gelmini',

Giulia Cantinil, Andrea Gallil, Lorenzo Cosmiz, Francesco Annunziato?,
Gianni Forti', Mario Serio' & Michaela Luconi'

"Dept. Cllmcal Physiopathology, University of Florence, Florence, Italy;
“Dept. Internal Medicine, University of Florence, Florence, Italy.

Microvascular endothelium is one of the main character and target involved in the
inflammatory response. Upon specific activation, endothelial cells massively
recruit Thl IFNgamma secreting lymphocytes at the inflammatory site. In the
present study, we investigate the intracellular signalling mediating TNFalpha (T)
and IFNgamma (I) inflammatory response in a human endothelial cell line
(HMEC-1) in vitro and the interfering effects of rosiglitazone (RGZ), a
peroxisome proliferator-activated receptor (PPARgamma) agonist currently
used in clinical treatment of diabetes mellitus. We show that T and I alone
stimulate interferon gamma-inducible protein-10 (IP-10) secretion by HMEC-1,
effect which is dramatically increased when the two cytokines are used in
combination. IP-10 secretion in response to T, I and RGZ is accompanied by a
re-modulation of surface expression of cell adhesion molecules (CAM), such as
VCAM-1 and ICAM-I1. Although these stimulatory effects of T and I are
mediated by a similar rapid increase in phosphorylation/activation of ERK1/2, as
demonstrated by the use of ERK inhibitors, confocal microscopy analysis
suggests that the synergistic action of T and I is partly mediated by a different
subcellular localization of the activated ERKs. Concomitant treatment with RGZ
reverts both activation of ERKs and interferes with IP-10 secretion and CAM
expression elicited by T and I through a novel rapid mechanism not involving
transcriptional activity of PPARgamma, as further confirmed by the inability of
BADGE, an inhibitor of such a transactivational action, to revert RGZ effects. Our
findings shed new light on the molecular mechanisms underlying the
inflammatory response in the endothelium and on the possible therapeutic use
of RGZ in such a process.
This study has been supported by project TRESOR of Region of Tuscany
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Role of growth hormone/insulin like growth factor 1 system in the
remodelling process of the right ventrlcle in top levels rowers
Giovanni Vltale Maurizio Galderlsl Annamaria Co]ao
Pasquale Innelh , Germano Guerra®, Ermehnda Guerra®, Frank Lloyd Dini°,
Antonlo Soscia*, Oreste de Divitiis” & Gaetano LOmde'dl

!Chair of Endocrmology, Faculty of Medicine — University of Milan, Istituto
Auxologico Italiano, Milan, Italy; *Cardioangiology and CCU Division,
Department of Clinical and Experimental Medicine, University of Naples
Federico II, Naples, Italy; *Department of Molecular and Clinical
Endocrlnology & Oncology, University of Naples Federico II, Naples, Italy;

“Department of Blomorphologlcal and Functional Sciences, University of
Naples Federico 11, Naples, Italy; *Cardiovascular Diseases Unit 2,
Ospedale Santa Chiara, Pisa, Italy.

The intensive physical activity is often associated with cardiac changes,
particularly involving the right ventricular (RV) chamber. However, the
molecular mechanisms involved in the RV physiologic adaptation to long-term
training are not completely understood. In the present study we investigated the
role of the growth hormone/insulin like growth factor 1 (GH/IGF-1) axis in the
RV remodeling of athletes.

Nineteen male top levels rowers and 19 age-matched healthy sedentary male
controls underwent blood determination of fasting serum GH, IGF-1, IGF binding
protein 3 (IGFBP-3) and acid-labile subunit levels and standard Doppler
echocardiography combined with pulsed Tissue Doppler of RV tricuspid annulus.
Myocardial pre-systolic (PS,,), systolic (S,,), early diastolic (E,,) and atrial (A,)
velocities as well as myocardial time intervals adjusted for heart rate were
calculated.

Rowers had serum IGF-1 levels (P <0.05), RV internal chamber size (P <0.05)
and RV wall thickness (P<0.0001) significantly higher than controls.
Additionally, rowers had improved RV systolic (higher tricuspid annular systolic
excursion, higher PS,, and S, velocities; lower myocardial pre-contraction time)
and diastolic function (lower A velocity, shorter deceleration time, isovolumic
relaxation time and myocardial relaxation time; higher E/A ratio, E,,, and E,/A,,
ratio) compared to controls. In the rowers, IGF-1 was associated with PS,,
velocity (r=0.55, P=0.01) and myocardial pre-contraction time (r=—0.57,
P=0.01), GH with pre-ejection period (r=—0.50, P<0.05) and E,, (r=0.47,
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P <0.05). These associations remained significant after adjusting for age, heart
rate and body surface area.

In conclusion, this study shows for the first time that the GH/IGF-1 axis is
responsible for the RV functional remodeling in high-top rowers, improving
mainly the systolic activity. This effect seems to be primarily modulated by the
IGF-1 overproduction, as a physiological adaptation to prolonged training.

P15

Clinical significance of simultaneously determined serum interleukin-6,
dehydroepiandrosterone and its sulphate levels in melanoma

Mariann Boldizséar, Borbala Vincze, Katalin Gilde, Teodora Banfalvi,
Zsuzsanna Fejos, Kinga Borbola, Bence Kapuviri, Gabriella Liszkay &
Szabolcs Otto

National Institute of Oncology, Budapest, Hungary.

Among well-known circulating melanoma markers 5-S-cysteinyldopa (5-SCD), a
precursor of pheomelanin biosynthesis and S-100 beta (S-100B) are extensively
investigated. Our earlier observations confirmed that serum concentration of
5-SCD and S-100B correlates well with the stages and progression of the disease.
Interleukin-6 (IL-6) is a multifunctional inflammatory cytokine implicated in
advanced stage of various diseases and tumour recurrence. Malignant melanoma
cells are known to secrete IL-6. According to the recent reports skin could produce
DHEA and DHEA-S due to the presence of key enzymes. This study was aimed to
establish the significance and the possible relationship among different serum
parameters. In 124 melanoma patients with (n=63) or without (n=61) metastasis,
concentrations of IL-6, DHEA, DHEA-S were simultaneously measured in
comparison with the metastatic markers of 5-SCD and S-100B. The presence of
metastasis was verified by conventional imaging techniques. Serum 5-SCD
concentration was determined by high pressure liquid chromatography with
electrochemical detection. Serum levels of IL-6, DHEA, DHEA-S and S-100B
were measured by RIA/IRMA and ILMA methods. For statistical analysis
MedCalc Software was used. In patients with metastases compared to the
metastasis-free cases significant increase in 5-SCD, S-100B and IL-6 serum levels
were observed. On the contrary, significant decrease in DHEAS and DHEA
concentrations was found. Correlations between serum concentrations of 5-SCD
and IL-6 (P<0.0001), as well as DHEA and DHEA-S (P<0.0001) were
significant and Spearman’s coefficient of rank correlation (rho) was 0.69 and 0.71,
respectively. Using multiple regression analysis a negative correlation between IL-
6 and DHEA or DHEAS levels was found. These results suggest that simultaneous
determination of IL-6, DHEA and DHEA-S together with 5-SCD and S-100B
measured in melanoma patients could be predictive factors of the disease.

This research was supported by the Hungarian Research Fund (OTKA No.
T 049814).
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Changes in growth hormone messenger RNA (GHmRNA) expression in
rats anterior pituitary after single Interferon (IFN)alpha
administration.

Wojciech Romanowski, Ryszard Braczkowski, Aleksander Danikiewicz,
Ewa Nowakowska-Zajdel, Malgorzata Muc-Wierzgon, Zuzanna Muryn &
Barbara Zubelewicz-Szkodzinska

Dept. of Internal Medicine Bytom, Silesian Medical University, Katowice,
Poland.

Introduction

Interferon alpha (IFN alpha) is a cytokine with pleiotropic effects and via different
pathways influences secretion of certain cytokines and hormones. Growth
Hormone (GH) secreted from the pituitary has its physiological effects on various
target tissues. The question is how IFN alpha administered in various type of
diseases influences GH secretion. This study investigated acute effect of IFN-
alpha on GH mRNA expression in rat anterior pituitary

Objective

The aim of the study was to measure the cellular expression of GH mRNA by
in situhybridisation in anterior pituitary after IFN alpha single administration
Material and methods

Rats were administered intraperitoneal injection of IFN alpha or saline. Rat
pituitaries were taken 2 and 4 hours after IFN/saline administration and kept
frozen until in sizuhybridisation histochemistry. 3 1-baseS-labelled oligonucleo-
tide probe complementary to part of the exonic mRNA sequences coding for GH
mRNA was used. All control and experimental sections were hybridised in the
same hybridisation reaction

Endocrine Abstracts (2007) Vol 14
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Results

Interferon o acute administration increases GH mRNA expression in the anterior
pituitary in 4 hours group in comparison to the control group, and there was no
difference between control group and 2-hours rats.

Conclusion

The influence of single IFN alpha administration on anterior pituitary GH mRNA
expression has been found. These observations may pave the way for presenting a
new possible IFN alpha action.

P17

Does stress test influence Interleukin (IL)-2 and IL-8 concentration in
serum patients with stable ischaemic heart disease?

Wojciech Romanowski', Janusz SzkodzinskiZ, Andrzej Kaszuba',

Adam Blazelonis', Zuzanna Murynl, Pietka-Rzycka Anna' &

Barbara Zubelewicz-Szkodzinska'

]Dept of Internal Medicine Bytom, Silesian Medical University, Katowice,
Poland; 2Silesian Center for Heart Diseases, Zabrze, Poland.

Background

There is growing evidence that adhesion molecules, proinflammatory cells and
cytokines play an important role in a variety of cardiac pathophysiological
conditions; Cytokines are responsible for the modulation of immune and
inflammatory processes. It has been suggested that cytokines such as IL-1, IL-2,
IL-6, IL-10 and TNF alpha are important modulators of atherosclerotic effects
with IL-2 and Interferon y having a proinflammatory atherogenic effect and IL-8
and IL-10 having an anti-inflammatory protective role. Atherosclerotic lesions in
the coronary vessels are heavily infiltrated by cellular components associated with
inflammation (macrophages/monocytes, t-lymphocytes, eosynophils and
NK-cells). These cells are also a source of cytokines and that is why the
Objective of the present study was to measure IL-2 and IL_8 concentration in
serum patients with stable ishaemic heart disease (i.h.d.).

Patients and method

26 patients (11 women, 15 men) age 47-65 years with diagnosed stable ischaemic
heart disease were included into study. The control group consists of 20 patients
matched with age and sex. All patients from examined group fulfilled the
inclusion criteria (stable i.h.d. with standard treatment, rest ECG without
ischaemic changes and with coronary sufficiency belongs to I or II class of CCS-
(Canadian Cardiovascular Society scale).The exclusion criteria were typical for
the study concerns cytokines.

In all patients we have measured the concentration of IL-2 and IL-8 concentration
in serum by ELISA using R&D System kits

Additionally, patients with diagnosed i.h.d. had IL-2 and IL-8 concentration
measured after the stress test done to assume the cardiac sufficiency in that group.
Results

Concentration of IL-2 and IL-8 in patients with i.h.d. is significantly higher then
in the control group (P <0.05). After stress test in i.h.d. patients there were no
significant changes of IL -2 concentration (P=0.054) and increase of IL-8 (P <
0.001) concentration observed.

P18

Concentration of inflammatory factors such as CRP (acute phase
response protein) and Interleukin (IL)-6 in serum patients with stable
ischemic heart disease during trimetazidine treatment

Janusz Szkodzinski', Marek Szewczyk?, Wojciech Romanowski?,
Aleksander Danikiewicz?, Malgorzata Muc-Wierzgon® &

Barbara Zubelewicz-Szkodzinska®

1Dept. of Internal Medicine Bytom, Silesian Center for Heart Diseases,
Zabrze, Poland; *Silesian Medical University, Katowice, Poland.

Background

The patomechanism of developing ischemic heart disease (i.h.d.) is stenosis
of coronary blood vessels with plaque placed on vascular endothelium built
with monocytes/macrophages, foam cells, oxidized LDL, leukocytes,
platelets and collagen. Atherosclerotic lesions are heavily infiltrated by
cellular components associated with inflammation and influenced by other
inflammatory factors. Trimetazidine, a clinically effective antianginal agent
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acts by optimizing cardiac energy metabolism through inhibition of free
fatty acid oxidation.

Up to now there have been no study associating trimetazidine possible
anti-inflammatory effect which could be a result of trimetazidine influence
on granulocytes in-flow to ischemic region and atherosclerotic plaque and in
consequence influence on granulocyte products such as cytokines and other
inflammatory predictors.

Objective

The aim of the study was to determine if trimetazidine treatment in stable
ischemic heart disease altered the concentration of certain inflammatory factors
such as CRP (acute phase response protein) and Interleukin (IL)-6.

Patients and method

26 patients (11 women, 15 men) age 47-65 years with diagnosed stable
ischemic heart disease were included into study. All of them fulfilled the
inclusion criteria (stable i.h.d. with standard treatment, rest ECG without
ischemic changes and with cardiac sufficiency belongs to I or II class of CCS-
(Canadian Cardiovascular Society scale).

All patients have measured the concentration of I1-6 and CRP at the onset of
trimetazidine treatment and 3 months after. II-6 concentration has been
measured by ELISA using R&D System kits and CRP concentration by
immunoturbidometric method.

Results

3-months trimetazidine treatment caused significant decrease of CRP
concentration in serum of patients with stable i.h.d. (P <0.001) and significant
increase of IL-6 concentration (P <0.05).

Conclusion

Decrease of CRP concentration in serum after 3 months of trimetazidine
treatment could be due to trimetazidine hepatoprotective properties. An increase
of I1-6 concentration after 3 months of treatment with trimetazidine is possibly a
result of different mechanism of its action.
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Insulin decreases IGF-I bioactivity in patients with impaired glucose
tolerance and in healthy subjects

Ayman M Arafat', Jan Frystyk?, Martin O Weickert', Joachim Spranger',
Christof Schéfl' & Mathias Méhlig'

Department of Endocrinology, Diabetes and Nutrition, Charité-University
Medicine Berlin, Campus Benjamin Franklin and the German Institute of
Human Nutrition Potsdam-Rehbruecke, Berlin, Germany; “Medical
Research Laboratories and Medical Department M, Aarhus University
Hospital, DK-8000 Aarhus C, Denmark.

Objectives

Insulin resistance (IR) is a very common metabolic abnormality in obesity, which
is often associated with reduced growth hormone (GH) secretion. GH deficiency
is associated with increased in intra-abdominal fat and several parameters of the
metabolic syndrome. IGF-I improves IR but the IGF-binding proteins are
supposed to regulate its bioactivity although only little information exists. We
postulated that the elevated insulin levels due to IR do not only suppress GH but
also IGF-I bioactivity, and therefore we tested the effect of insulin on serum levels
of bioactive IGF-1.

Methods

24 healthy subjects (12 men; age 21-72 years; BMI 25.940.9 kg/m2) and 19
patients with impaired glucose tolerance (IGT; 8 men; age 26-71; BMI 28.9 +
1.2) were studied using an OGTT and a hyperinsulinemic euglycemic clamp. IR
was estimated by calculating the homeostatic model assessment (HOMA-IR)
index and the glucose infusion rate (GIR). IGF-I bioactivity was estimated using a
novel IGF-I kinase receptor activation assay (KIRA) under fasting conditions and
during the steady state of the clamp. Ethical Committee approval was obtained.
Results

Insulin significantly decreased IGF-I bioactivity in IGT patients (1.8 £0.2 vs.
1.5+0.2 pg/l, P=0.004) and in healthy controls (1.8 +0.2 vs 1.6+0.2 pg/l, P=
0.001). Age, BMI and fasting IGF-I bioactivity did not significantly differ
between groups. However, patients with IGT showed a higher HOMA-IR and a
lower GIR (2.3+0.4 vs. 1.34+0.2 and 2.5+0.3 vs. 4.7 £0.3 mg/kg min, P <0.05,
respectively). Moreover, inverse correlations were seen between bioactive IGF-I
levels and age (r= —0.38, P=0.01), BMI (r= —0.46, P=0.002) and waist to hip
ratio (r=—0.51, P=0.01).

Conclusion

Our data indicate that insulin infusion acutely decreased serum IGF-I
bioactivity in humans. Hyperinsulinemia as seen in IR may per se be
responsible for this reduction. Estimation of IGF-I bioavailability using the
KIRA method may, therefore, have a predictive value in the diagnosis of the
metabolic syndrome.
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Plasma free fatty acids and adipocytokines concentration in relation to
insulin sensitivity in patients with anorexia nervosa.
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Agnieszka Adamska, Agnieszka Nikolajuk, Malgorzata Karolczuk-
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University of Bialystok, Bialystok, Poland.

Anorexia nervosa (AN) is an eating disorder, resulting in sustained low weight. In
AN, similarly to syndromes of lipodystrophy, one observes the significant loss of
the adipose tissue. In lipodystrophies, despite the lack of subcutaneous adipose
tissue, insulin resistance is observed. Adipose tissue is known as a source of a
variety of bioactive peptides, known as adipocytokines. The aim of the present
study was to examine the plasma concentration of adipocytokines in relation to
insulin sensitivity in women with AN.

The study group consisted of 16 women with AN, 16 women with obesity
and 18 healthy normal weight female controls. The oral glucose tolerance test
and euglycemic hyperinsulinemic clamp were performed in all the patients.
The plasma concentrations of adiponectin, TNF-a, soluble TNF-o receptors
(sTNFR1, sTNFR2) and IL-6, soluble form of IL-6 receptor (sIL-6R) were
estimated.

Insulin sensitivity index (M) was not different in AN and healthy controls,
but was significantly increased in AN in comparison to obese women (P=
0.002). Adiponectin plasma levels were significantly higher in AN than
control subjects and obese women (P=0.01, P=0.003, respectively). There
were no differences in plasma concentrations of TNF-a, sTNFR1, sTNFR2,
IL-6, sIL-6R among groups, however plasma free fatty acids (FFA) were
significantly lower in AN than control subjects and obese women (P=
0.00003, P=0.00001, respectively). Adiponectin levels were negatively
correlated with BMI (r= —0.40, P=0,005) and waist girth (r=—0.44, P=
0.002). Fasting FFA concentrations were related negatively to insulin
sensitivity (r=—0.55, P=0.00007) and to adiponectin concentrations
(r=—0.34, P=0.026).

Our data show that lack of adipose tissue observed in anorectic patients has
no influence on insulin sensitivity, probably due to low plasma FFA
concentration. It points out that in AN the adipocytes are still capable of
functioning at the level that is sufficient to prevent the metabolic
consequences.
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Improved glucose metabolism and altered pancreatic structure in
transgenic mice overexpressi 2g betacellulin
Maik Dahlhoft', Nadja Herbacl’, Riidiger Wanke?, Eckhard Wolf' &
Marlon R. Schneider

'Institute of Molecular Ammal Breeding and Biotechnology, University of
Munich, Munich, Germany; “Institute of Veterinary Pathology, University
of Munich, Munich, Germany.

Betacellulin, one of several peptides activating the EGFR (ErbB1) and related
receptors, is a multipotent growth factor known to posses the unique ability to
promote growth and differentiation of pancreatic B-cells.

We investigated the effects of betacellulin overexpression in a recently
established transgenic mouse model (Schneider ef al., Endocrinology 146,
5237-5246, 2005). In transgenic animals, overall glucose metabolism was
improved as demonstrated by reduced blood glucose levels in fasted animals
and a better response after a glucose tolerance test (associated with increased
serum insulin levels). Unexpectedly, the absolute and relative (proportional to
body weight) pancreas weights were significantly reduced in transgenic mice.
Histomorphometrical analyses revealed a reduction in the volume of the
exocrine pancreas while the islet and B-cell volume remained unchanged. This
resulted in an increase in the relative volume of the latter compartments.
Interestingly, the proportion of B-cells within the islets remained unchanged
in betacellulin transgenic mice. While betacellulin is normally expressed in
the islets, immunohistochemistry revealed that the growth factor is, in
addition, strongly expressed in the exocrine pancreas in transgenic mice. This
uncovers a hitherto unknown negative effect of betacellulin in the exocrine
compartment. Finally, we identified, by immunohistochemistry, an opposite
expression pattern of ErbBl and ErbB4, the primary receptors for
betacellulin, in the pancreas. In this organ, ErbB1 is expressed predominantly
in the islets, while ErbB4 expression is mostly restricted to the exocrine
compartment. Thus, this particular receptor distribution may provide an
explanation for the opposing effects exerted by betacellulin in the different
pancreatic compartments.
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Current experiments involve the study of cell proliferation and apoptosis as well
as functional studies on isolated islets including insulin content and release.
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Screening of 120 adipokines in subcutaneous adipose tissue of patients
with growth hormone deficiency reveals changed protem levels
Daniela Gasperikova', Jozef Ukropec Adela Penesova Henrike Sell
Martina SkopkovaI Miroslav Vlcek Zofia Radlkova Jura] Koska
Vitazoslav Belan Mikulas Pura Peter Vanuga®, Juraj Payer”,

Jurgen Eckel® & Iwar Klimes'

"Institute of Experimental Endocrmolog}/ Bratislava, Slovakia; German
Diabetes Center, Dusseldorf, Germany Department of Radiology, Faculty
Hospital, Bratislava, Slovakia; “National Institute for Endocrinology and
Diabetes, Lubochna, Slovakia; *V. Clinic of Internal Medicine, Faculty
Hospital, Bratislava, Slovakia.

The role of adipokines and inflammatory cytokines of adipose tissue for
development of the growth hormone deficiency (GHD)-related metabolic
derangements has not yet been completely understood. Therefore, we screened
the protein level of 120 adipokines in subcutaneous adipose tissue (ScAT) of
patients with GHD in adulthood.

Subjects and methods

Sixteen GHD (10M/6F) with BMI 27+ 1.0 kg/m?, age 30+2 yrs and sixteen
controls matched for BMI, sex and age were included into the study. ScAT
biopsies were performed after an overnight fast. Protein expression of adipokines
was determined in tissue lysates using the RayBio®Human Cytokine Antibody
Array C Series 1000.

Results

GHD subjects had higher waist circumference, circulating hsCRP levels and
impaired glucose tolerance (as assessed by oGTT) (P <0.05). From 120 proteins,
one showed to have higher (IGFBP-1) and three (BDNF, NT-3, SDF-1) lower
levels in ScAT of the GDH subjects in comparison with controls (P <0.05).
Majority of the observed changes were related to waist circumference, as became
evident when we had separated individuals of both groups according to the IDF
criteria (men>94 cm and female >80 cm). Interestingly, CNTF, EGF, GDNF,
IL-1a, MIP3A, TGFB1 and GCP2 were elevated, and GM-CSF lowered in
parallel with increasing waist circumference selectively in the GHD individuals.
On the other hand, HGF and TIMP2 were elevated while IL-7, MIP-3A, GITR,
IGF1 SR, IL-17, IL-2Ra, MIP1B and Oncostatin M lowered with increasing waist
circumference only in the controls.

Conclusions

Our data provide the first information on specific changes in the ScAT adipokine
protein levels in GHD adults. Moreover, they implicate a different regulation of
cytokine ScAT levels in a comparable inflammatory setting, i.e. in equally obese
subjects who differ in their metabolic status.

Supported by APVV-51-0406/02 and Slovak Diabetes Association. The study
was approved by the local Ethics Committee and conforms to the ethical
guidelines of the Helsinki Declaration.
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Human somatotrophic (GH) adenoma cells - interleukin (IL)-18
induces productlon of il-6 and il-8.
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Mlchael KObtel_]dl’lCtZ & Ulla Feldt- Rdsmussen
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Copenhagen, Denmark; “Institute Of Inﬂammatory Research, Copenhagen
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Copenhagen University Hospital, Copenhagen, Denmark.

Aim

to establish a human in vitro system for the study of pituitary cells in culture and
subsequently to study the influence of the pro-inflammatory cytokines interleukin
(IL)-1PB and tumour necrosis factor (TNF)-o on the function of the somatotrophic
cells inclusive the ability of the cells to produce IL-6 and IL-8.

Methods

Pituitary adenomas were obtained from hypophysectomies of patients with
acromegaly. The tissue was enzymatically digested and cultured in 24-chamber
polystyrene plates in medium supplemented with nutritional factors and
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antibiotics and with 10° cells per well. GH and cytokines were measured in the
harvested supernatants.

Results

GHRH (GH releasing hormone) (30,000 ng/ml) stimulated significantly 72 h GH
production from the somatotrophic cells (25% (10-50), median (range), n=12
chambers, P<0.05) compared to controls (3525 mU/l (49-17450)), while
somatostatin (0.1-10,000 ng/ml) inhibited the 72 h GH production from the
cells compared to controls (P<0.05, n=12-18). The GH production was
significantly lower in cells cultured more than 15 days compared to younger cell
cultures (<15 days). IL-1B (1000 and 100 pg/ml) stimulated modestly the 72 h
GH production from the cells compared to controls (20% (10-50), n=18) and
(15% (10-60), n=18), while TNF-o. had no influence the function of the cells.
The effect of IL-1p was reversible. IL-1p (10,000, 100, 10 pg/ml) also stimulated
72 h IL-6 and IL-8 production from the cells. IL-1B (10,000 pg/ml) induced a
mean 12.3 and 8.2-fold increase in IL-6 and IL-8, respectively compared to
control (mean 1472 pg/ml and 1948 pg/ml, respectively) in 4 different cultures.

Conclusion

We have established a robust in vitro system for studying the function of GH
producing pituitary cells; GH production from the cells exhibited the expected
responses to GHRH and somatostatin. IL-1 further stimulated the release of IL-6
and IL-8 from the cells, an effect that has been established also in other endocrine
cells such as e.g. thyrocytes. The physiological and/or pathophysiological roles of
these findings remain to be shown.

Diabetes and cardiovascular — presented on Sunday
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Serum ferritin concentrations in an impaired fasting glucose population
and their normal control group

Faranak Sharifi, Yahya Jaberi & Nuraddin Mousavinasab

Zanjan University of Medical Sciences, Zanjan, Iran.

Background

Some recent studies have revealed the relationship among excess ferritin,
coronary heart disease, and insulin resistance. To assess the association between
serum ferritin concentration and Impaired Fasting Glucose, a prediabetes
situation with insulin resistance, this study was designed in Zanjan, Iran.
Materials & Methods

187 people including 91 impaired fasting glucose (IFG) subjects and 96 normal
glucose subjects who had been recognized in a large epidemiological study in
Zanjan in 2001 were enrolled. The cohorts were well matched for age, sex and
BMI. Body mass index and blood pressure of the participants were measured and
serum cholesterol, triglyceride and ferritin were evaluated. All the data were
analyzed by t-test, x* test and analysis of variance.

Results

Serum ferritin was higher in the IFG cohort (85.5+6.6 pg/l vs. 49.4 +3.7 ng/l, P:
0.001). A positive correlation was found between fasting plasma glucose and
serum ferritin in this study (r: 0.29, P: 0.001). Using multiple regression analysis,
we found an association between serum ferritin and BMI (0.06, P:0.4), blood
pressure (0.15, P:0.01), FPG (0.29, P:0.001), triglyceride(0.08, P:0.01) and
cholesterol(0.07, P:0.03). The odd’s ratio for the association of IFG in male
subjects with the high serum ferritin level was 8.3 (C.195%:1.2-11.9, P:0.01) and
for females was 3.06 (C.I 95%:0.58-15, P:0.1).

Conclusion:

Our study, implying that hyperferritinemia occurs before elevation of plasma
glucose concentration more than 126 mg/dl. If prospective and interventional
studies Confirm an etiologic role of iron overload in the pathogenesis of insulin
resistance and type 2 diabetes, reduced dietary iron intake, especially in men with
additional risk factors for type 2 diabetes, would appear to be a logical
consequence.
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Implications of serum resistin in overweight diabetic patients with
ischemic heart disease

Azza Farrag, Sameh Salama & Amal Rizk

Cardiology Department, Cairo University, Cairo, Egypt; Cardiology
Department, Cairo University, Cairo, Egypt; Critical Care Medicine, Cairo
University, Cairo, Egypt.

Background
Resistin is a recently discovered adipocyte-secreted hormone that links obesity
with insulin resistance and/or metabolic and cardiovascular risk. This study was
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designed to investigate whether serum resistin concentrations constitute a
significant coronary risk factor, with a particular focus on diabetes and one of its
microvascular complications; nephropathy.

Methodology

Serum resistin was measured in 86 overweight patients with acute coronary
syndrome (ACS) and 16 overweight healthy controls. Patients were divided into two
groups according to presence or absence of diabetes: IHD with diabetes (n =46), and
IHD without diabetes (n =40). In addition, patients with diabetes were subdivided
into two groups: diabetics with microalbuminuria (n=26) and without (n=20).
Results

Non-diabetic ITHD patients had a significantly higher level of serum resistin when
compared to control participants (15.3113 vs 6.3£2.7 ng/ml, P=0.008). IHD
patients with diabetes had a significantly higher level of serum cholesterol, LDL
and resistin compared to IHD patients without (204443 vs 181 £31 mg/dl, P=
0.048), (129£36 vs 111423 mg/dl, P=0.048) and (41 £33 vs 153113 ng/ml,
P=0.002) respectively. Working on diabetic patients, the only significant
difference between patients with microalbuminuria and those without is serum
resistin concentration (55437 vs 23+ 14 ng/ml, P=0.011). Pearson correlations
including all subjects showed that serum resistin concentration had a significant
positive correlation with both total serum cholesterol (r=270, P=0.05) and serum
LDL (r=313, P=0.026).

Conclusion

This study showed that serum resistin concentration is associated independently
with coronary atherosclerosis in overweight patients. Serum resistin is increased in
patients with diabetes mellitus particularly those with microalbuminuria.
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The protective effect of tribulus terrestris in diabetes
Amr Amin, Mohamed Lotfy & Ernest Adeghate

UAE Universiy, Al-Ain, United Arab Emirates.

Tribulus terrestris (TT) is used in the Arabic folk medicine to Q1 treat
various diseases. The aim of this study was to investigate the protective
effects of 7T in diabetes mellitus (DM). Diabetes is known to increase
reactive oxygen species (ROS) level that subsequently contributes to the
pathogenesis of diabetes. Rats were divided into six groups and treated with
either saline, glibenclamide (Glib), or 7T for 30 days. Rats in group 1 were
given saline after the onset of streptozotocin (STZ)-induced diabetes; the
second diabetic group was administered Glib (10 mg/kg body weight). The
third diabetic group was treated with the 7T extract (2 g/kg body weight),
while the first, second, and third nondiabetic groups were treated with saline
solution, Glib, and 7T extract, respectively. At the end of the experiment,
serum and liver samples were collected for biochemical and morphological
analysis. Levels of serum alanine aminotransferase (ALT) and creatinine were
estimated. In addition, levels of malonyldialdehyde (MDA) and reduced
glutathione (GSH) were assayed in the liver. The tested 77 extract
significantly decreased the levels of ALT and creatinine in the serum (P<
0.05) in diabetic groups and lowered the MDA level in liver (P<0.05) in
diabetic and (P<0.01) nondiabetic groups. On the other hand, levels of
reduced GSH in liver were significantly increased (P<0.01) in diabetic rats
treated with 77. Histopathological examination revealed significant recovery
of liver in herb-treated rats. This investigation suggests that the protective
effect of TT for STZ-induced diabetic rats may be mediated by inhibiting
oxidative stress.
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Prevalence of 1271 polymorphism of hepatic nuclear factor-1[alpha] in
diabetic patients younger than 35 years old.

Norma Amador, Manuel Lépez, Jose Sanchez, Juan Guizar,

Alejandra Zapién & Silvia Martinez

Mexican Institute Of Social Security, Leon/Guanajuato, Mexico.

Objective

In last decades prevalence of type 2 diabetes mellitus (DM) in children and young
people worldwide has been reported increase. It is necessary to know according to
biochemical and genetic characteristics the frequency of DM no corresponding to
type 1 in our population. The objective of this study was to determine the
prevalence of mutations on hepatic nuclear factor 1 [alpha], and 4 [alpha] in



diabetic patients younger than 35 years old with features of clinical autosomal
dominant inheritance.

Material and Methods

The study included 140 diabetic patients (85 children and 55 young adults). It was
approved by the local Ethical Committee. Glucose, C peptide, and B-cell
autoantibodies measurements were performed. Polymorphisms of HNF [1 alpha]
(I27L, G319S), and HNF [4 alpha] (T130I) were determined in all patients, when
one of the polymorphisms was identified in a patient, all his/her family was
studied by genetic evaluation.

Results

More than 50% patients showed overweight or obesity. The presence of DM in the
father, overweight, and C peptide levels were higher in adults, while obesity,
hypercholesterolemia, and B-cell autoantibodies were more frequent in those
patients younger than 18 years old. Forty one (29.2%) patients showed the 127L
polymorphism (24-Ile*’Leu and 17-Leu®’Leu). These patients were older, had
higher BMI and C peptide levels than Ile*’le patients, and only 3 of them showed
B-cell autoantibodies. In 5 patients we identified Thr'*°lle, and in one Gly3 Ser
polymorphisms. 127 mutation was present in 30 families and T130I in one
family. Patients in these families were older and showed higher BMI and C
peptide levels, but lower glucose levels.

Conclusion

127L polymorphism was present in almost a third part of diabetic patients
with clinical autosomal dominant inheritance of the disease. These patients
showed clinical and biochemical characteristics of DM no corresponding to
Type 1 DM.
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that it is possible to prevent and minimize type 2 diabetes complications if it
is treated appropriately over time. In our Hospital there is, since 1998, an
outpatient clinics of diabetes. This study aimed to determine the quality of
care provided to diabetic patients in our institution.

Subjects and methods

We reviewed the medical records of 776 diabetic patients, receiving care at our
outpatient clinics since 1998.

Results

A total of 588 patients were included in the study, 58% were men with a
mean age of 66.8+27.2. HbAlc levels averaged 7.241.65. 25.3% met the
target blood pressure of 130/80 mmHg; 48% met the goal LDL cholesterol
level <100 and 80% <130 mg/dl. 6.8% of patients met the combined ADA
goal for BP, LDL and HbAlc. Concerning therapeutic regimens: 71.5% used
oral hypoglycaemic agents (OAD) alone (52.1% of these were using 2 or
more agents); 28.5% were treated with insulin (16.2% in combination with
OAD).

Conclusions

HbAlc values reflects a good metabolic control. We emphasise the
importance of combined therapy in the achievement of optimal glycaemic
levels.The percentage of patients treated to the recommended BP of
130/80 mmHg is consistent with the results of other studies. LDL cholesterol
levels compares favourable to the NHANES III study and is comparable with
other published data. Despite the proved benefits of CV risk factors control in
diabetic patients, international recommendations are difficult to achieve in
clinical practice.
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Novel mechanism of chronic exposure of oleic acid-induced insulin
release impairment in rat pancreatic p-cells
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A sustained, high circulating level of free fatty acids (FFAs) is an important risk
factor for the development of insulin resistance, islet beta-cell dysfunction, and
pathogenesis of type 2 diabetes. Here, we report a novel mechanism of chronic
exposure of oleic acid (OA)-induced rat insulin release impairment. Following a
4-day exposure to 0.1 mM OA, there was no significant difference in basal insulin
release when comparing OA-treated and untreated islets in the presence of 2.8 mM
glucose, whereas 16.7 mM glucose-stimulated insulin release increased 2-fold in
control, but not in OA-treated, islets. Perforated patch-clamp recordings showed
that untreated beta-cells exhibited a resting potential of —62.1 +/—0.9 mV
and were electrically silent, whereas OA-treated beta-cells showed more positive
resting potentials and spontaneous action potential firing. Cell-attached single-
channel recordings revealed spontaneous opening of ATP-sensitive potassium
(K(ATP)) channels in control, but not in OA-treated, beta-cells. Inside-out excised
patch recordings showed similar activity in both OA-treated and untreated beta-
cells in the absence of ATP on the inside of the cellular membrane, whereas in the
presence of ATP, K(ATP) channel activity was significantly reduced in
OA-treated beta-cells. Electron microscopy demonstrated that chronic exposure
to OA resulted in the accumulation of triglycerides in beta-cell cytoplasm and
reduced both the number of insulin-containing granules and insulin content.
Collectively, chronic exposure to OA closed K(ATP) channels by increasing the
sensitivity of K(ATP) channels to ATP, which in turn led to the continuous
excitation of beta-cells, depletion of insulin storage, and impairment of glucose-
stimulated insulin release.
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Quality of care in a diabetic outpatient clinic
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Jacome de Castro
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Background and aims
Type 2 Diabetes Mellitus affects a growing number of people allover the
world. It is associated with serious complications. Several studies have shown
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Cardiovascular risk factors (CVRF) as predictors of microalbuminuria
(MA) in type 2 diabetes mellitus (T2DM) patients
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MA is a marker of greatly increased cardiovascular morbidity and mortality in
T2DM patients.

Objective

To perform a prospective study of normoalbuminuric T2DM patients, analysing
the association between CVRF at baseline and the development of MA at follow-
up.

Materials and methods

The prospective observational study was performed at Montes de Barbanza
public health center, a specialized secondary referral center, which provides
services to the 31 urban district of Madrid, Spain, and consisted in 348
T2DM patients. The inclusion criterion at baseline in 2002 was
normoalbuminuria (urine albumin <30 mg/24 h.), and the exclusion criteria
were previously diagnosed micro or macroalbuminuria or nephropathy. The
clinical end-point was MA (urine albumin 30-300 mg/24 h.) at follow-up in
2005. The variables at baseline in 2002 were age, gender, onset-age of
T2DM, HbA,c, systolic (SBP) and diastolic blood pressure (DBP), total
cholesterol (TCh), HDL-Ch, LDL-Ch, triglycerides (TGs), BMI and smoking;
and were obtained from our records. Diagnosis of MA was made by two
consecutive quantitative test of urine collected over 24 h. Comparison of
mean levels were performed with the Student’s “r” test for unpaired
samples, and proportions with the chi-square test. Logistic regression
analyses were performed with MA as a dependent variable, and age,
gender, diabetes duration, and other CVRF as independent variables. An
odds ratio (OR) >1.0 signifying a positive association, and P<0.05 was
considered significant (SPSS, v. 13.0).

Results

Compared to those who still had normoalbuminuria at follow-up, the ones
progressing to MA were males (P=0.000), and more likely to have a higher SBP
(P=0.001) and TGs (P=0.005), and a lower HDL-Ch (P=0.002). The principal
independent CVREF at baseline for the development of MA at follow-up were
male gender (OR:3.36; P=0.000), elevated TGs (OR:2.17; P=0.005) and
increased SBP levels (OR:1.03; P=0.001).

Conclusions

Male gender, elevated TGs and increased SBP, were independent CVRF for the
development of MA in T2DM patients of the population studied. Other CVRF, as
decreased HDL-Ch, was associated to MA in T2DM patients
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The prevalence of metabolic syndrome and its relation to metabolic
control in patients with diagnosed type 2 diabetes
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Background and Aims

The identification of metabolic syndrome (MS) is important so that components
of this syndrome can be managed appropriately to prevent or delay progression of
associated cardiovascular risk factors. The aim of our study was to determine the
prevalence of the Metabolic Syndrome as the NCEP/ATP III criteria in a selected
population of type 2 diabetes from the Tirana Register of Diabetes.

Materials and Methods

In Tirana district we randomly selected 300 patients from the Tirana Register of
Diabetes. 220/300 (73.3%) of the patients responded. All the patients had
completed anthropometric measures and lipid profile after an 8-hour fast. All the
patients having three or more of the criteria were defined as having Metabolic
Syndrome (MS).

Results

The prevalence of the MS was 64.5%, in men 56.8% and 75.7% for women. The
prevalence increased with age, from 16% before 40 years of age to 78% after 70
years. Diabetes duration was not different in patients with MS than those without
it M: 6.7£3.4 vs 6.94+3.7; F: 7.2+3.8 vs 6.84+3.6 yrs). The number of
components of the MS was related to the age (ANOVA P <0.05) but not to
diabetes duration. Central obesity was present to 36% of men and 85.4% of
women, HTA 49.6 and 60.2%, low HDL 52 and 90%, high triglycerides 70.9 and
66.7% respectively. HbAlc was higher in persons with MS (9.6 +2.2 vs 8.7+
1.4%, P<0.01).

Conclusion

The results show that MS is two-fold more prevalent in type 2 diabetes, compared
with the general albanian population (64.5 vs 32%). The levels of cardiovascular
risk factors are increased in type 2 diabetics and urged immediate efforts directed
at controlling the components (mainly obesity, physical inactivity and lipid
control) of MS especially in type 2 diabetes.
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Effects of rosiglitazone (RGZ) and pioglitazone (PGZ) on serum
androgens and urinary steroid profile in patients with type 2 diabetes: A
prospective, randomised cross-over study
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Background

Glitazones (GZ) influence androgen biosynthesis in PCO syndrome. At present it
is unknown whether a) steroid hormone metabolism is influenced by GZ in
patients with type 2 diabetes b) there is a differential effect of RGZ and PGZ on
steroid hormone metabolism c) this effect is sex-specific and d) this effect is
mediated by changes in insulin sensitivity. Therefore, urinary steroid profiles and
serum total testosterone and DHEA levels were analysed before and after therapy
with RGZ and PGZ in patients with type 2 diabetes.

Methods

17 patients with type 2 diabetes (7 women, 10 men, age: 60.819.6, years,
mean + SD; BMI: 29.2+4.7, kg/ng HbAl.: 7.6+0.6%) were included in the
study and assigned to RGZ or PGZ in a randomised cross-over study design for 12
weeks with an eight-week wash-out period in-between. Identical investigations
(24-h-urinary steroid profile, plasma glucose (FPG), insulin (FI), HbAlc, serum
total testosterone and DHEA concentrations) were performed before and after
each treatment period.

Results

RGZ and PGZ therapy resulted in a similar decrease in HbAlc, FPG and FI
concentrations without sex-specific differences. In men, RGZ resulted in a
significant increase in serum testosterone levels compared to PGZ (RGZ:
+2.54+2.1; nmol/L; mean+SD; PGZ: +0.5+3.3; P<0.04), whereas DHEA
concentrations remained unchanged. In men changes of urinary androstentriol,
an androgen precursor, were significantly different after RGZ compared to
PGZ (RGZ: +45.7+£158.1; mcgl24h; PGZ: —119+161.1; P<0.05). In
women, RGZ therapy resulted in a significant decrease in serum testosterone
concentrations after RGZ compared to PGZ (RGZ: —0.3+0.3; nmol/L; PGZ:
+0.3+£0.4; P<0.05). Serum DHEA levels were unaffected by PGZ and
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RGZ. In women, there were similar effects of PGZ and RGZ on urinary
androgen metabolites.

Conclusion

These data suggest that 1. GZ impact on steroid hormone synthesis, 2. there is a
differential effect of RGZ and PGZ 3. this effect is sex-specific and 4. this effect is
not mediated by a differential effect of RGZ
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Abnormal glucose challenge test reflects mild gestational diabetes
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Objective

The status of carbohydrate metabolism of pregnant women with positive glucose
challenge test (GCT), but normal oral glucose tolerance test (OGTT); and their
neonates have not defined clearly.

Methods

Pregnant women with normal GCT (n: 120), with abnormal glucose challenge test
(AGCT) but normal OGTT (n: 67) and those with gestational diabetes (GDM) (n:
67) were included into the study. Local ethical committee approval was obtained.
Insulin sensitivity was evaluated by fasting insulin level, homeostasis model
assessment of insulin resistance index (HOMA-IR); quantitative insulin check
index (QUICKI) and ISpgrr. Serum insulin and glucose values during OGTT
were documented. The patients with both AGCT and GDM were treated either
with diet or if needed with insulin until achieving the goals for defined glucose
values. Perinatal outcome and delivery modalities were also compared between
these three groups.

Results

Both GDM (31.6 5.9 yrs) and AGCT groups (29.0 4.0 yrs) were older than
control subjects (28.1+4.9 yrs). Body mass index (BMI) was found to increase
with a correlation to the severity of carbohydrate intolerance as the predominant
factor affecting both AGCT and GDM groups (odds ratios were 3.78 and 5.97
respectively). Despite there was no significance between insulin indices; serum
glucose and insulin values were similarly different than controls in both AGCT
and GDM groups. Macrosomic infant and caesarean section rates were higher
than control group in both GDM and AGCT groups in favor of gestational
diabetics (6.6% vs. 18.9%; P=0.0001 and 20% vs. 27.7% P=0.0001
respectively).

Conclusion

Pregnant woman with abnormal glucose challenge test have impaired carbohydrate
metabolism as in gestational diabetics with a lesser severe degree.
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Ambulatory blood pressure reduction after rosiglitazone treatment in
normotensive type 2 diabetic patients

Yasemin Kemal', Neslihan Tutuncu', Nilgun Guvener', Asli Unal’,

Ilyas Atar> & Haldun Muderrisoglu®

Baskent University Faculty of Medicine Department of Endocrinology,
Ankara, Turkey; “Baskent University Faculty of Medicine Deoartment of
Cardiology, Ankara, Turkey.

Objective

The thiazolidinediones are new and potentially useful developments in the
treatment of type 2 diabetes and impaired glucose tolerance. We tested the effects
of the thiazolidinedione, rosiglitazone on blood pressure in normotensive type 2
diabetes.

Methods

After receiving approval from the local ethics committee, 25 normotensive
diabetic patients were were enrolled to the study. Before the rosiglitazone
treatment we measured plasma glucose, HbAlc, Hb, lipid profile and BMI. Also
each subject underwent ambulatury blood pressure recording. Subjects were then
placed on rosiglitazone treatment (8 mg per day) for twelve weeks, and baseline
tests were repeated.



Results

At the end of twelve weeks there were significant decreases in total average
diastolic blood pressure (67.02+8.06 vs 62.58 £5.90, P<.009) and daytime
average diastolic blood pressure (68.64+8.51 vs 65.12+6.34, P<.01). In
addition, there were also significant decreases in fasting plasma glucose (P=
.007), postprandial plasma glucose (P=.01), HbAlc (P=.010), and Hb levels
(P=.005). Correlation analysis revealed that changes in diastolic blood pressures
were not correlated with the decrease in both Hb, HbAlc. Also there was no
significant correlation between the improvement in fasting and postprandial blood
glucose and the decline in blood pressure.

Conclusion

Our study demonstrated a significant and sustained reduction in diastolic blood
pressure with rosiglitazone therapy for 12 weeks, which was independent from the
blood-glucose—lowering effect of the drug. Long-term studies are needed to
determine the TZD-associated effects on blood pressure and other cardiovascular
risk factors.
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Time dependent effects of rosiglitazone on heart and fluid dynamics: a
6-month follow up study

Yasemin Kemal', Nilgun Demiragl, Neslihan Tutuncu', Aylin Yildirir?,
Asli Atar® & Asli Unal'

"Baskent University Faculty of Medicine Department of Endocrinology,
Ankara, Turkey; *Baskent University Faculty of Medicine Department of
Cardiology, Ankara, Turkey.

Objective

Thiazolidinediones (TZDs) have become a powerful tool for lowering insulin
resistance. The problem of cardiovascular adverse events including fluid retention
and risk of heart failure, although of a low incidence, should be well known and
recognized. We aimed to evaluate the effects of rosiglitazone treatment on cardiac
function and show whether these effects are reversible when we continued this
treatment.

Methods

Fourty-six type 2 diabetic patients -without any symptoms and findings of heart
failure-were randomized to treatment with rosiglitazone, metformin and control
group after receiving approval from the local Ethical Committee. There were no
significant differences between the groups in the duration of diabetes, HbAlc and
plasma brain natriuretic pepetide (BNP) levels, body mass index (BMI) and
myocardial performance indexes (MPI) before the treatment. After three months and
after six months all these parameters were repeated.

Results

After three months period with rosiglitazone treatment, plasma BNP levels increased
rapidly. Except one subject we did not see any clinical adverse effect including
excessive weight gain, edema, and dyspnea so we continued rosiglitazone treatment.
At the end of the six months period, this rapid increase didn’t continue. Similarly,
lateral wall MPIs worsened after three months- although statistically nonsignificant-
and then improved significantly after six months in rosiglitazone group (P=0.001).
Also the changes in hemoglobin values were highly correlated with other results that
provide evidence of these reversible findings.

Conclusion

Our study showed the stability and reversibility of the adverse effects of TZDs on
cardiovascular function and fluid dynamics in type 2 diabetics.

P36

Peculiarities of heart rate control in patients with non-insulin
dependent diabetes mellitus and hypertension

Andris Vitols, Daina Voita & Mara Vitola

Institute of Cardiology, University of Latvia, Paul Stradins Clinical
Hospital, Riga, Latvia.

Objective
To assess the sensitivity of exercise induced heart rate (HR) and baroreceptor
reflex (BR) chronotrope reaction and HR variability for an early detection of
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autonomic nervous system impairment in non-insulin dependent diabetes mellitus
(NIDDM) patients with arterial hypertension.

Design and Methods

On 25 NIDDM pts (group A, 63+ 1.8 yrs. aged men, HbA;c 10.24+0.9%),
17 essential hypertension (EH) pts without glucose metabolism disturbances
(group B, gender and age matched) and 20 controls (C) at rest and during
handgrip (with force 50% of maximal for 60 s), beat-to-beat HR and finger
mean arterial pressure (MAP) were monitored and bradycardic reaction to
BR activation (by neck suction —60 mmHg) was analysed. HR variability
by time and frequency domain analysis of ECG 512 R-R interval files was
performed in supine and upright postures.

Results

Group A comparing to B and C was characterised by increased HR (81+2
vs.72 43 vs.70+3 bpm; P<0.05) and decreased bradycardic reaction to BR
activation (1.9540.3 vs. 4.940.9 vs.10+0.6 bpm; P<0.05). At 60" sec of
handgrip MAP increase was similar in all groups but HR increase was
reduced in group A vs. B vs.C (1242 vs. 2442 vs.18£2 bpm; P<0.05),
but reaction to BR activation disappeared in group A and B, whereas in C
remained in 32+ 11% of resting value. R-R interval variability in group A
and B was diminished (P<0.01), but its decrease in upright position was
less in group A than in C (108 £12 vs. 254 £21 ms; P <0.05), whereas the
difference of increase in low-high frequency band ratio (LF:HF) was not
significant in group A and B.

Conclusion

In patients with non-insulin dependent diabetes mellitus and hypertension,
HR reaction to exercise and BR activation has an advantage over HR
variability analysis to ascertain an early impairment of autonomic control of
sinus node.
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One injection of Detemir insulin administered before the lunch
improves the metabolic control in type 1 diabetic patients

Juan Carlos Ferrer-Garcia', Juan Francisco Merino-Torres”,

Raquel Segovia-Portolés?, Vicente Campos-Alborg®, Agustin

Herrera Ballester', Francisco Pifién Sellés> & Carlos Sdnchez Juan'
'University General Hospital, Valencia, Spain; *University Hospital La Fe,
Valencia, Spain.

Objective

To compare 2 modalities of bolus-basal insulin therapy with aspart-detemir,
according to the moment of administration of detemir (DET), before the lunch or
bed-time, in type 1 diabetic patients with poor metabolic control.

Methods

We conducted a prospective study of 40 type 1 diabetic patients, with poor
metabolic control (HbAc 7-12%), randomized to receive treatment with 1
injection of DET before the lunch or bed-time and followed-up during 24 weeks.
Physician decided the addition of one second dose, administering DET every
12 hours (DET-12 h) if the objectives in glycemic control were not obtained.
Insulin analog aspart was used for the post-prandial control. Weight, insulin
units/Kg/day, HbAlc, score in a test of quality of life (ITQ7) and hypoglycemias
were determined.

Results

19 patients in DET pre-lunch group and 16 in DET bed-time group
completed the study. 10 patients of group DET pre-lunch and 12 of DET
bed-time needed DET-12 h. After 24 weeks of bolus-basal insulin therapy, a
reduction of HbAlc was demonstrated, and the group DET pre-lunch
showed a major reduction of HbAlc. By groups of treatment: DET pre-
lunch 8.5 vs 7.1% (P<0,05); DET bed-time 9.0 vs 7.6% (P<0.05.) and
DET-12h 8.8 vs 8.1% (P<0.05.). The ITQ7 demonstrated an improvement
without differences between the groups (score baseline visit 74.5+17.3
versus 62.0+19.2; P<0.01). There were no differences in weight and
number of non-serious hypoglycemia. Serious hypoglycemia was presented
in one patient of DET bed-time group. An increase in the insulin
requirements was demonstrated in the 3 groups of treatment (average:
0.78 +0.2 u/kg/day in baseline visit versus 0.8610.2; P <0.05).
Conclusion

after this study, we recommend to begin detemir insulin treatment with one
injection administered before the lunch. However, a strict monitoring is
necessary because some patients will require two injections of detemir.
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Oral antibodies to insulin receptor are found effective in the treatment
of streptozotocin-induced diabetes in rats

Julia Dugina', Andrey Martyushev-Poklad', Irina Kheyfets',

Alexander Spasov®, Maria Samokhina?, Oleg Epstein' &

Svetlana Sergeeva'

“Materia Medica Holding” Company, Moscow, Russia; *Volgograd State
Medica University, Volgograd, Russia.

An experimental study was designed to test a drug candidate for the treatment of
diabetes mellitus in rats with streptozotocin (STZ) diabetes.

Diabetes was induced in outbred male rats (280-300g) by single iv
injection of streptozotocin 50 mg/kg. The animals showing hyperglycemia
(12-15mM) 72 hours after injection were randomized to receive daily
intragastric doses of distilled water, glibenclamid 8 mg/kg, or polyclonal
antibodies to C-terminal fragment of insulin receptor, beta subunit (ultra-low
doses, anti-InsR); the last group received insulin subcutaneously (12 U/kg).
For 7 weeks, the animals were monitored for fasting glycemia, glycosuria,
and glucose tolerance.

STZ caused a sustained hyperglycemia (12-21 mM versus 2.3-3.2 in
intact rats, maximum at day 42) and glycosuria (2.7-3.7 mM versus 0.8—
1.8 mM in intact rats). Glucose tolerance reduced 3.5-5.5-fold (calculated
by AUC in glucose load test). The rats featured polydipsia (an 2.7-3.2-fold
increase in water consumption), body weight reduced by 50%. Due to
diabetes and its complications, survival rate reduced to 12.5% (from 100%
in intact rats).

Glycemia reduced by 30-50% in insulin group, and by 10-42% glibenclamid
group, though remained abnormal. STZ-induced glycosuria remained unaffected in
both groups. Survival rate increased up to 20%. Peroral anti-InsR was much more
effective in reduction of glycemia (to normal values, 5.0-3.0 mM) and glycosuria
(below 0.8 mM). Anti-InsR enhanced survival to 30%. The increase in glucose
tolerance was most considerable in insulin and anti-InsR groups, less marked in
glibenclamid group.

The peroral anti-InsR agent is regarded as a promising candidate therapeutic for
the treatment of diabetes mellitus.

PED levels are increased in peripheral blood leucocytes from
euglycaemic subjects at-risk of type 2 diabetes

Rossella Valentino', Gelsy Arianna Lupoli’, Pietro Formisano',

Iolanda Esposito’, Anna Teresa Alberobellol, Anna Perfetti’,

Michele Cirillo?, Nicola Gennarelli?, Giovanna Gargiulo®, Roberto Lobello®
& Francesco Beguinot'

'Dpt. Cellular and Molecular Biology and Pathology, Naples, Italy; Dpt.
Endocrinology/General and Digestive Surgery, Naples, Italy.

Background

Phosphoprotein enriched in diabetes (PED) is a scaffold protein widely produced
in different tissues; it is involved in multiple cellular functions, including insulin-
regulated glucose transport. Previous findings showed that in individuals with
type 2 diabetes (T2D) the PED gene is overexpressed in skeletal muscle (SM) and
adipose tissue (AT), both target tissues for insulin activity. Our group has recently
evidenced that PED protein is also expressed in peripheral blood leucocytes
(PBLs) and overexpressed in about 30% of diabetics.

Aim

To investigate the presence of any correlation in PED expression between PBLs
and insulin-sensitive tissues, in order to validate this method as a possible
screening in at-risk subjects for T2D.

Subjects and methods

21 subjects were recruited: 14 euglycaemic (7 T2D first degree relatives (FDR)
and 7 without T2D family history) and 7 T2D patients. We evaluated PED protein
expression analysing lysates from AT and SM, and PBLs by immunoblotting with
specific PED antibodies.

Results

A two-fold increase in PED levels in AT and SM was found both in T2D patients
and in FDR, compared with euglycaemic controls. On the whole, PED levels were
30% higher in PBLs than in SM and AT (P<0.001) from the same subjects.
Moreover, in all subjects there were significant correlations between PED levels
in the PBLs and those in AT and in SM (P <0.001).

Conclusions

PED expression can be detected in PBLs and its expression is correlated with that
in insulin-sensitive tissues. Therefore, this method could become a valid aid to
identify at-risk individuals for diabetes in large scale studies.
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1 year endurance training at the level of the ventilatory threshold in Effectiveness of a-lipoic acid in prevention of peripheral diabetic
type-2 diabetics reduces by 50% healh costs: a controlled randomized neuropathy

trial

Brun Jean-Frédéric, Jaussent Audrey, Picot Marie-Louise, Mercier Jacques
& Oréfaut Christian

CERAMM Service Central de physiologie Clinique, Hopital Lapeyronie,
Montpellier, France.

This trial was undertaken in order to evaluate the effects of endurance
training on health cost in type 2 diabetes. 35 diabetic patients were
randomly assigned to 2 groups: After 10 drop-outs, 15 followed a training
program (8 sessions followed by training at home at the level of the
ventilatory threshold Vr) while 10 had only routine treatment. Both groups
were followed over 1 year with evaluation at 30, 120, 240 and 365 days for
health costs, blood pressure, and a standard maximal exercise test, glycemic
and lipid equilibrium, 6-min walking test, and exercise (Voorips) and quality
of life questionnaires. The effectiveness of training was confirmed in the
trained group by an increase in the Voorips score (5.25+3.3 P<.001) and a
lack of decrease in VO, and Py, while in the untrained group VOppax
decreased slightly (—2.16+£2.5 P=0.014). Thus trained subjects at the end
of the study reached a higher percentage of the theoretical maximal power
(P=0.041). The 6-min walking distance (472.24+98.9 vs 547.6+56.7 P=
0.020) was also higher than in the control group. Blood pressure, lipid
profile and glycemic control did not significantly improve during this period
in either groups, due decreasing doses in treatments prescribed by their
physicians. In the trained group there was no hospitalization, in contrast
(P=0.047) with controls in whom there was 1.27 £2.20 (ie, O to 5 days) of
hospitalization. The total health cost over this period is lowered by 50% in
the trained group (P=0.018). In conclusion, endurance training at the level
of the Vr significantly prevents the progressive decline in aerobic working
capacity evidenced in untrained diabetics over this period of observation. It
results in a marked reduction in health cost due to a decrease in treatment
and fewer hospitalizations.

Nino Jikurauli, Ellen Giorgadze, Nino Svani, Vasil Chachibaia,
Felix Bestavashvili, Tea Lominadze, Nia Chanturia & Anna Malazonia
N4 clinical hospital, Tbilisi, Georgia.

Background

The aim of our study was to assess the effectiveness of a-lipoic acid for the
reducing the risk of developing peripheral diabetic neuropathy.

Subjects and methods

We have studied 38 patients with type I and II diabetes, from age 28 to 35. The
mean duration of disease was 9 years. Patients were divided in two groups. In
group I were included 15 patients which got a-lipoic acid in order to prevent
peripheral diabetic neuropathy in dosage 600 mg-50 ml a day i/v infusion during
3 weeks, then 600 mg a day per-os, during 2 months. The treatment was provided
twice a year during the 2 year period. In group II were included 23 patients, who
did not got a-lipoic acid. In both groups we studied HbAIC, fasting glucose, lipid
profile, sensation screening tests; knee-jerk and tendon reflexes, subjective
complaints were estimated by TSS scale.

Results

In I group of the patients the mean value of HbAIC was 7.0%, fasting glucose
133 mg/dl (£20); total Chol. 208 (£30), Trig 198 (% 15), HDL 76 (+10); LDL
112 (£ 12), vibration sensation was decreased in 4 and a temperature sensation in
2 patients. The tactile and pain sensation were preserved. Knee-jerk and tendon
reflexes were not changed, subjective symptoms by TSS were — 1.00;

In group IT HbAIC was 7.2%, fasting glucose 138 mg/dl (£ 25); total Chol. 234
(£33); Trig 265 mg/dl; HDL 71 mg/dl; (£10); LDL 116 mg/dl, vibration
sensation was decreased in 10, tactile sensation - in 2 and a temperature sensation
in - 6 patients. The tactile and pain sensation were preserved. Knee-jerk and
tendon reflexes were not changed, subjective symptoms by TSS was — 1.33;
Conclusion

Administration of a-lipoic acid for the lowering the risk of developing of
peripheral diabetic neuropathy is required.

Endocrine Abstracts (2007) Vol 14
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Adhesion molecules s-VCAM-1 and s-ICAM-1 in members of families
with familial combined hyperlipidemia

David Karasek, Helena Vaverkovd, Milan Halenka, Zdenek Frysdk,
Dalibor Novotny & Marie Budikova

University Hospital, Olomouc, Czech Republic.

Objective

Familial combined hyperlipidemia (FCH) is the most common familial
hyperlipidemia with a high risk of the early atherosclerosis. The aim of this
study was to compare levels of s-ICAM-1 and s-VCAM-1 in asymptomatic
members of FCH families with healthy controls and to find out relation between
s-ICAM-1, respective s-VCAM-1, and risk factors accompanying FCH. We also
investigate association between adhesion molecules and intima-media thickness
of common carotid artery (IMT) in FCH families.

Methods

82 members of 29 FCH families were divided into the 2 groups: HL (probands and
hyperlipidemic first-degree relatives, n=47) and NL (normolipidemic first-
degree relatives, n=35). The control groups — HL-C (n=20) and NL-C (n=20) —
consisted of sex- and age—matched healthy individuals.

Results

Hyperlipidemic members had significantly higher concentration of s-ICAM-1
(633.7£169.6 ng/ml vs 546.2+155.9 ng/ml, P<0.05). The elevation of
s-VCAM-1 was not significant (880.8+202.9 ng/ml vs 826.54 174.6 ng/ml,
N.S.). Levels of s-ICAM-1, respectively of s-VCAM-1 in normolipidemic
relatives were not significantly different compared to the control group (530.8 +
113.9 ng/ml vs 530.04 101.0 ng/ml, respectively 860.2 +265.7 ng/ml vs 822.1 +
197.0 ng/ml). There was significant correlation between s-ICAM-1 and apoB (r=
0.42; P<0.01) in hyperlipidemic subjects and between s-ICAM-1 and proinsulin
(r=0.54; P<0.01) in normolipidemic subjects. S-ICAM-1 correlated with IMT
(r=0.32; P<0.05) in all members of FCH families.

Conclusions

The increase of s-ICAM-1 in asymptomatic hyperlipidemic members of FCH
families reflects their high cardiovascular risk. The positive association between
s-ICAM-1 and IMT could indicate s-ICAM-1 as a potential predictor of
atherosclerosis manifestation.

This work was supported by grant IGA MZCR NR/ 9068-3.

Low dose cyclosporin and methotrexate administration induces
remission of Type 1 diabetes mellitus

Douglas Sobel, Val Abbassi & Annette Henzke

Georgetown University, Washington, DC, United States.

Although, high doses of cyclosporine (cyclo)has been demonstrated to inhibit the
development of type ldiabetes mellitus (T1D), its usefulness was limited by its
toxicity. Since methotrexate (Mtx) and cyclo have been shown to synergistically
act in other disease processes, we determined if low dose cyclo and Mtx therapy
could inhibit the development of diabetes and reduce or eliminate the need for
insulin therapy in a pilot study.

Methods

Insulin dose and glycemic control were compared in 7 children (mean age
13.7 year) with new onset T1D who were administered cyclo at 7.5 mg/kg/day for
6 weeks and then 4 mg/kg/day and Mtx 5 mg/kg/day for one year and in 10 newly
diagnosed diabetic control children (mean age 12.5 year). After 6 weeks, cyclo
doses were adjusted to maintain blood cyclo levels 100-200 ng/ml. All children
were treated with two daily doses of NPH and fast acting insulin. Clinical and
biochemical toxicity of drug therapy was assessed. The study was approved by the
Institutional Review Board.

Results

There were two episodes of mild mucositis which required transient lowering of
the Mtx dose and one case of transient mild elevation of bilirubin. There were no
abnormalities in other liver function tests, creatinine, BUN, or CBC. Mean
HbAlc levels were similar in the experimental and control groups at baseline
(12.6% vs 11.5%) and at 3, 6, 9, and 12 months. Daily Insulin requirements of the
groups were similar at baseline. However the mean insulin dose (u/kg) at 3, 6, 9,
and 12 months were significantly (P <0.001) lower in the experimental group
(0.14 vs 0.56 at 3 months, 0.12 vs 0.61 at 6 months, 0.16 vs 0.55 at 9 months, and
0.22 vs 0.71 at 12 months). No control subjects became non-insulin requiring.
However 4 of 7 experimental drug treated subjects were entirely off insulin
therapy for 2.5, 4.5, 7 and 12 months. While off insulin therapy, the HbAlc levels
of 3 of the 4 subjects were normal. The other subject’s HbAlc was only mildly
elevated at 6.7%. In conclusion. low dose cyclosporine and MTX treatment of
subjects with new onset T1D can safely induce remission of disease and decrease
the amount of required insulin.
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Body fat distribution, lipid and adipokine levels in South African type 2
diabetic patients of African and Indian origin

Rita Waisberg, Janice Paiker, Jaya George & Nigel Crowther

NHLS, Johannesburg, Gauteng, South Africa, WITS; Johannesburg,
Gauteng, South Africa.

Introduction

The increased insulin resistance seen in Type 2 diabetic patients has been shown to be
associated with abdominal fat accumulation, hypertension, and dyslipidaemia. The
dyslipidaemia is characterized by raised serum triglycerides and decreased high
density lipoprotein cholesterol (HDL) levels. The aim of the present study was to
investigate the relationship between abdominal fat, lipid and adipokine secretion in
South African type 2 diabetic patients of Indian and African origin.

Methods

Plasma and serum samples were collected from 20 African and 20 Indian diabetic
females. Adipokines were measured using ELISA kits. Fasting plasma glucose,
serum cholesterol, HDL-cholesterol, and triglycerides were assayed on the ROCHE
MODULAR System. Insulin resistance was calculated using HOMA. CT-scans were
performed to measure abdominal visceral and subcutaneous fat areas.

Results

Data presented as mean values = SEM. The results for diabetic African (DA) and
diabetic Indians (DI), respectively were as follows: Leptin (ng/ml) 40.6 4-2.49 and
43.6%2.1, soluble leptin receptor (U/ml) 21.0+1.71 and 20.5+1.7, IL-6 (pg/ml)
3.154+0.58 and 3.8741.08, TNF-alpha (pg/ml) 7.06+1.38 and 2.26+0.42 (P=
0.003), CRP (mg/l) 11.4+3.09 and 8.97+1.58, cholesterol (mmol/l) 4.78 +0.22
and 5.244+524, HDL (mmol/l) 1.17£0.05 and 1.76+£0.4, and triglyceride
(mmol/l) 1.414+0.11 and 2.1140.36, respectively. HOMA results for DI were
7.54£0.74 and for DA 6.5641.26 (P=0.507). The visceral fat area was higher in
diabetic Indian 117.47 £9.94 compared to African diabetic patients 93.8516.22
(P=0.044). No difference in BMI was noted between the groups.

Conclusions

Although visceral fat area is higher in diabetic Indian than diabetic African patients
this seems to have no influence on adipokine levels. However, it may influence
triglyceride metabolism.
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Progression of diabetic retinopathy in pregestational diabetes mellitus
R Guerrero!, MA Martinez Brocca', MA Pomares', S Palma', I Gonzalez!,
D Acosta', E Moreno® & F Villamil'

'Departament of Endocrinology and Nutrition, Hospital Universitario
Virgen del Rocio, Sevilla, Spain; 2Departament of Obstetrics and
Gynecology, Hospital Universitario Virgen del Rocio, Seviila, Spain.

Background

Pregnancy may adversely affect the progression of diabetic retinopathy and can
have serious implications for the pregnant women.

Aim

To asses the impact of pregnancy on the progression of diabetic retinopathy in
women with type 1 and type 2 diabetes mellitus and to identify risk factors for the
progression of retinopathy during pregnancy.

Methods

306 diabetic women, 229 (75.4%) with type 1 and 77 (23.9%) with type 2
diabetes, referred to the Diabetes and Pregnancy Unit of the Hospital Virgen del
Rocio from January 1995 through February 2004 were studied retrospectively.
Dilated fundal examination was performed at booking, second and third trimester.
At early postpartum was performed fluorescein angiographies.

Results

Retinopathy at booking was seen in 54 (17.6%). Any women without retinopathy
at booking developed retinopathy during pregnancy or in early postpartum.
Progression to proliferative retinopathy was seen in one patient (0.32%), while
progression to moderate or severe non proliferative retinopathy was found in eight
(2.6%). One women developed during pregnancy macular edema (0.32%).
Progression of retinopathy was significantly increased in women with duration of
diabetes > 10 years (6.9% vs 0%, P<0.05). Laser therapy was needed in four
(1.3%). Although glycaemic haemoglobin A1C (HbAlc) at booking was higher
(7.95+1.81 vs 7.02 £ 1.27) and the fall in HbA lc between booking and 16 weeks
was greater (1.66+1.33 vs 1.34 +1.08) in those women showing progression of
retinopathy, these changes were not significant.

Conclusions

Progression of retinopathy in pregnancy was uncommon, but significantly more
frequent in women with duration of diabetes more than 10 years. Laser therapy
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was necessary in one percent of pregnancies, which is much lower than reported
in earlier studies.
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Comparison of insulin monotherapy and combination therapy with
insulin and metformin or insulin and rosiglitazone or insulin and
acorbose in type 2 diabetes

Hamiyet Yilmaz, Alptekin Gursoy, Mustafa Sahin, Neslihan Bascil Tutuncu
& Nilgun Guvener Demirag

Baskent University Faculty of Medicine, Department of Endocrinology and
Metabolic Diseases, Ankara, Turkey.

The aim of this study was to compare the efficacy of treatment with insulin
alone, insulin plus acarbose, insulin plus metformin or insulin plus
rosiglitazone in type 2 diabetic subjects who were previously on insulin
monotherapy, and to evaluate the effects of these treatments on cardiovascular
risk factors including lipid profile, C-reactive protein (CRP) and fibrinogen.
Sixty-six poorly controlled type 2 diabetic patients on insulin monotherapy
were involved. They were randomized to insulin alone, insulin plus acarbose,
insulin plus metformin or insulin plus rosiglitazone groups for six months
period. Mean fasting and postprandial glucose values as well as HbAlc levels
significantly decreased in all groups except for insulin plus acarbose group.
The greatest improvement in HbAlc was observed in insulin plus rosiglitazone
(24%) and insulin plus metformin (2%) groups. Daily total insulin dose
increased 12.7 units/day in insulin alone group, decreased 4.7 units/day in
insulin plus rosiglitazone group, 4.2 units/day in insulin plus metformin group,
and 2.7 units/day in insulin plus acarbose group. Least weight gain occurred in
insulin plus metformin group (1.4 kg) and greatest weight gain occurred in
insulin plus rosiglitazone group (4.6 kg). Except for the improvement of total
cholesterol levels in insulin plus rosiglitazone group, no significant change in
lipid levels was observed in any groups. CRP levels decreased significantly
both in insulin plus metformin and insulin plus rosiglitazone groups.
Fibrinogen levels decreased in insulin alone, insulin plus metformin, and
insulin plus rosiglitazone groups. All groups were comparable in hypoglycemic
episodes. No serious adverse event was noted in any group.
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Competition between catecholamines and glucose for binding sites on
proteins of erythrocytes

Michael Lepschy, Erich Moestl & Rupert Palme

Veterinary Medicine Vienna, Vienna, Vienna, Austria.

Glucose is slowly linked to haemoglobin in a non-enzymatic reaction and the
determination of a glycated protein (HbAlc) is used for long term monitoring
blood glucose concentrations. Radiometabolism studies in sheep showed that a
haemoglobin-adduct formation also takes place with epinephrine or nor-
epinephrine.

The aim of our study was to elucidate if there is a competition between
catecholamines and glucose for binding sites on proteins of the erythrocytes.

Heparinised canine blood was obtained and centrifuged at 1500 g and the cells
were washed three times with isotonic NaCl-solution. Afterwards, 5 portions of
erythrocytes (0.7 ml each) were re-suspended in 7 ml TCM ‘Eagle’ and incubated
with epinephrine and norepinephrine (1 and 10 ng/ml) for 3 days at 38.6 °C. One
portion served as control.

Afterwards the erythrocyte portions were split into sub-samples of 0.2 ml each.
One half was incubated with 3H—norepinephrine for 1h (unhaemolysed), the
second half with '*C-glucose for 10 days after haemolysis by freezing. To
determine the uptake of *H-norepinephrine, samples were centrifuged and the
radioactivity of the supernatant was measured. In total 410 +7 Bq of the added
574416 Bq were measured in the control samples, whereas all groups
preincubated with non-radioactive catecholamines showed significantly (P<
0.05) higher radioactivity. To determine the binding of '*C-glucose, proteins were
precipitated. After centrifugation, 567 £24 Bq of the added 1916480 Bq were
measured in the supernatant of the control samples. As in the experiment using
*H-norepinephrine, significant (P<0.05) higher values were measured in the
supernatant of the preincubated erythrocytes, indicating a lower binding of lc-
glucose to the proteins.

Therefore we conclude that catecholamines are blocking binding sites on
proteins of erythrocytes for additional adduct formation with *H-norepinephrine
or "“C-glucose.

Endocrine Abstracts (2007) Vol 14
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Diabetes mellitus type 2 (DM2) is affecting physical and psychological health.
Objective

Compare anthropometric data, body composition, lipids levels, emotional state,
quality of life (QoL) of DM2 patients and that of healthy persons of the same age.
39 persons (58.1£9.6 years) with DM2 (18 male, 21 female) and 41 healthy
persons (54.31+9.9 years) (22 male, 19 female). Profile of Mood State (POMS)
used for emotional state evaluation, WHO Brief Quality of Life Questionnair — for
QoL.

Results

In male weight (107.6£30.1 vs 86.7£23.1 kg, P=0.008), body mass index
(35.0£99 vs 28.1+54 kg/mz, P=0.013), fat mass (37.7+21.0 vs 25.1+
12.3 kg, P=0.041), lean mass (69.7+10.6 vs 61.6+11.7 kg, P=0.022), water
mass (52.1£9.1 vs 45.1+7.6 kg, P=0.007, waist-to-hip ratio (0.97 £0.06 vs
0.91£0.05, P=0.018) were significantly higher in DM2 patients than in controls.
In female weight (90.5+14.6 vs 74.5+18.7 kg, P=0.002), body mass index
(34.9+62 vs 28.0+5.7kg/m?, P=0.013), fat mass (42.0+10.4 vs 30.6+
12.2 kg, P=0.003), lean mass (48.5+ 6.4 vs 43.51+7.8 kg, P=0.05), water mass
(38.1+4.8 vs 33.5+4.9 kg, P=0.004), waist-to-hip ratio (0.901+0.4 vs 0.83 +
0.1, P=0.002) were significantly higher in DM2 patients than in healthy female.
In male and female no significant differences between research and control groups
in high and low density cholesterol were found. In male, but not female QoL
(79.3£8.6 vs 85.3+8.7, P=0.032), POMS vigor (—11.8£3.8 vs —15.81+4.8,
P=0.009) were significantly lower in DM2 than in control group. Significant
correlations were found in male between vigor and waist-to-hip ratio (r=0.347,
P=0.041), in female between vigor and water mass (r=0.313, P=0.049), POMS
total and waist-to-hip ratio (r=0.362, P=0.046), depression and low density
cholesterol (r=0.430, P=0.028), vigor and lean mass (r=0.385, P=0.014).

In conclusion

Weight, body mass index, fat mass, lean mass, water mass, waist-to-hip ratio were
significantly higher in male and female; quality of life and vigor were
significantly lower in DM2 male than in healthy persons of the same age.
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Beta-blockers (BB) may be less effective than other antihypertensive drugs for
stroke prevention in patients with primary hypertension (ASCOT and LIFE
studies). Our study compares arterial stiffness and central PP between users
(BB+) and non users of BB (BB-), among menopausal women with
hypercholesterolemia and no history of CV disease.

Methods and Results

We used the baseline data of 664 menopausal women, screened for the
Cashmere study, al2-month double-blind randomized trial comparing the
effects of atorvastatin (80 mg/day), vs placebo, +with hormone therapy, on
the progression of CCA-IMT and arterial stiffness. Aortic stiffness was
measured by carotid-femoral pulse wave velocity (PWV); central PP and
augmentation index (AI, wave reflection) were determined by applanation
tonometry; carotid stiffness was calculated from relative stroke change in
diameter (echotracking system) and carotid PP. BB were used in 104 women
for treating headache, tachycardia, arrhythmia, and hypertension. 97% BB
used were devoid of vasodilating properties. Age (6016 vs 58 £5 years, P<
0.0001) and mean BP (MBP: 91+12 vs 88+11 mmHg, P<0.0001) were
slightly but significantly higher in BB+ than in BB- (n=560). After



adjustment to age and MBP, BB+ had 10% higher central PP (P <0.0001),
6% higher Al (P<0.001), 4% higher PWV (P=0.04), and 5% higher carotid
stiffness (P<0.01) than BB-. BB+ had 4% higher central SBP (P <0.0001)
than BB-, despite a non significantly higher brachial SBP only (1%, P=NS).
To rule out an influence of hypertension on arterial parameters, we compared
users of anti-hypertensive drugs (n=110) to non users (n=>554). No
significant difference was observed concerning the above parameters,
excluding or not BB- users.

Conclusions

In menopausal women with hypercholesterolemia and no CV disease, the use of
non-vasodilating BB was associated with higher aortic and carotid stiffness.
These data are consistent with the results of the CAFE trial. Whether the
deleterious effects of BB on large arteries increase the risk of CV events in women
remains to be determined.
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Little is known about the prevalence and significance of islet cell immunity in
elderly patients with type 2 diabetes. The low antibody titers against islet-cell
antigens in LADA elderly patients may be a sign of a less aggressive autoimmune
diabetes.

The objective

To establish the changing frequency and titers of GADA and IAA in elderly
diabetics.

Material

83(56F;27M)diabetic patients (60-91 y) divided in age related groups. Group 1:
55 (36F;19M) patients (60—69 y). Group 2: 14 (9F;5M) pts (70-79). Group 3: 14
(11F;3M) pts (80-91). Mean duration of diabetes 5.6 +6.4y.

Method

GADA and TAA determined by RIA (ANTI-INSULIN RIA and GAD-AB Kkits),
(CIS). IAA estimated in patients not treated with insulin. The positive GADA and
TAA titers were over 1 U/ml and 5.5%B/T.

Results

Group 1: Positive GADA were found in 13(27%) assays, 5(10.2%) patients with
the level 7.1-64.5 U/ml and 8(16.5%) subjects 1.02-2.1 U/ml. In 11(22.9%)
patients GADA titers 0.38-0.98 U/ml were found (method sensitivity > 0.3 U/ml).
The positive IAA were in 20(40.8%) assays (5.6-13.2%B/T). Group 2: In
3(21.5%) patients, the GADA were >1 U/ml (1.63; 38.5;68.5 U/ml). 4(28.6%)
patients had GADA 0.93-0.99 U/ml. The positive IAA were obtained in 4(28.6%)
patients (9.1-19.7%B/T). Group 3: There were positive GADA in 4(30.8%)assays
(1.3-12.1 U/ml). In 8(61.5%%) patients GADA ranged 0.61-1.42 U/ml. In
6(42.9%) subjects the positive IAA was obtained (1 patient 36.1%B/T and the rest
5.6-6.95%B/T).

Summary

The percentage of patients with high GADA titer didn’t significantly change with
the age. In the older patients the frequency of GADA low titers (close to 1 U/ml)
clearly increased. The IAA frequency and titer didn’t significantly change with
the age.

Conclusion

Eldery diabetic patients are characterized by increasing frequency of GADA
sublimited titers as they aged. The autoantibodies low level may signify a less
aggressive beta-cell autoimmunity as well as instability of the immunological
system related to aging or both.
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Introduction

The patients with ACS and scheduled for an elective coronary angiography have
high frequency of both newly and previously diagnosed diabetes. The diabetic
patients with acute myocardial infarction have an increased risk of death.
Elevated blood HYC is strongly related to an increased risk for atherosclerosis
and cardiovascular disease. This association is particularly evident in patients
with diabetes.

Aim of the study

An attempt to evaluate whether cardiovascular risk expressed by serum HYC in
ACS patients differs between groups of patients with newly or previously
diagnosed type 2 diabetes.

Group of patients

95 cases (30F and 65M) of which 71 pts (18F; 53M) without previously diagnosed
disorders of carbohydrate metabolism and 24 patients (12F and 12M) with
previously diagnosed type 2 diabetes. Patients aged 41-90 years.

Methods

In all patients the following parameters have been measured: 1 The blood glucose
level in the course of acute coronary disorders (admission glucose); 2 Fasting
blood glucose in the next day; 3 Serum HYC applying chemiluminescence
method (IMMULITE, DTC reagents). Diagnosis of type 2 diabetes has been
established according WHO criteria.

Results

Patients with recent diagnosed t. 2 diabetes constituted 13% of group without
previously known symptoms of carbohydrate disorders. The mean admission
glucose level in the group with newly diagnosed diabetes was 151.8 £26.9 mg/dl;
in the group with previously known diabetes was 218.8 +127.1 mg/dl. Mean
HYC in the former group was 18.4+7.3 pmol/l (F-20.2+9.9; M- 175+
6.6 pmol/l) and 15.345.2 pmol/l (F-15.34+4.9; M-15.4+5.6 umol/l) in the
latter, respectively. In the group with normoglycemia the mean serum HYC were
15.02£5.2 pmol/l (M-15.545.5 pmol/l, F-13.6 4.6 pmol/l).

Conclusions

The cardiovascular risk estimated according to serum HYC is higher in ACS
patients with newly diagnosed type 2 diabetes.
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Carotid artery intima-media thickness (CCA-IMT) highly correlates with
cardiovascular events in type 2 diabetes (T2DM). We aimed to determine the
cardiovascular mortality and morbidity incidence regarding CCA-IMT and
Framingham Score compared with preceding results of T2DM individuals. Our
aim was to determine whether ultrasonographic evaluation of carotid arteries may
predict cardiovascular mortality, morbidity and diabetic complications in T2DM
patients.

Method

Demographic and clinical data of 102 T2DM individuals were registered
including blood pressure, HbA, lipid parameters, albumin excretion rate (AER),
ECG and ultrasonographic evaluation of carotid IMT and reevaluated seven years
later (2004). Primary end point was defined as cardiovascular mortality and
morbidity. Student-t test, regression analysis and [chi]? tests were used. P <0.05
was significant.

Results

The percentage of patients reaching primary end point was 45.10%. Age (P=
0.043), diastolic blood pressure (DBP) (P<0.0001), systolic blood pressure
(SBP) (P=0.004), A% (P=0.042), (AER) (P=0.017), triglyceride levels
(P=0.038), IMT/CCA (P=0.001) and percentage of coronary risk assessment
by Framingham Score were significantly high(P=0.001) in patients presenting
with any of the primary end points. Reevaluation at the end of 7 years
revealed that measuring DBP, SBP and IMT/CCA was statistically important
at assessing the risk of presenting with any primary end points in T2DM
patients (Constant:P <0.0001).

Conclusion

Although Framingham Score predicts 10-year risk for cardiovascular mortality
and morbidity in diabetic patients, we suggest that DBP, hypertriglyceridemia and
microalbuminuria should also be included in risk scoring as well as the
measurement of carotid IMT.

Endocrine Abstracts (2007) Vol 14
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resistance and metabolic parameters
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Introduction

It has been shown with many studies that sulphonylureas may have a negative effect
on parameters of insulin resistance while improving glucose regulation. However not
all of the sulphonylureas have the same effect. This analysis assessed the different
effects of sulphonylureas on some metabolic parameters of insulin resistance.
Method

Newly diagnosed 25 T2DM individuals who were naive of oral antidiabetic therapy
were recruited and randomized to either long lasting gliclazide (30-90 mg/day;n=
13) or glibenclamide (1-3 mg/day:n=12) group. Body-mass index (BMI), waist-
hip ratio and blood pressure as well as biologic parameters like blood glucose,
Al.(%), BUN, creatinine, uric acid, lipid parameters, microalbuminuria, CRP,
insulin, c-peptide, glucagon, proinsulin and IGF1 levels were recorded at baseline
and at the end of the third month. The ratios of glucose/insulin, proinsulin/insulin,
HOMA-IR were assessed for each patient. Comparisons between groups were
performed by Students t test. [Chi]? test was used for categorical variables. All
analyses were two sided with a significance level of [alpha] =0.05.

Results

By the end of three months, gliclazide caused a decrease in c-peptide and insulin
levels whereas glibenclamide resulted with a significant increase. Although insulin
resistance was decreased in both groups it was evident in glibenclamide group.
Creatinine levels were elevated in both groups which was significant with
glibenclamide group. Uric acid levels were decreased in gliclazide group contrary
to glibenclamide group in which uric acid levels were elevated.

Conclusion

Sulphonylureas have different effects on metabolic parameters of insulin resistance.
These data suggest that gliclazide has a lowering effect on hyperinsulinemia. Yet this
study is an observation based on small number of patients, studies with bigger
numbers and longer duration are required for confirmation.
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Study objective

To study blood pressure (BP) levels and aortic dimensions in women with Turner
syndrome (TS).

Materials and methods

102 women with TS (mean age 37.7 years; 18—62 years). 24 hour ambulatory BP
measurement and echocardiography was performed on participants.

Results

Mean BP systolic (sys) and diastolic (dia) values were (ZSD): sysBPday
128.04+15.3; diaBPday 81.6411.8; sysBPnight 110.4+14.0 and diaBPnight
68.1+11.5. Heart rate (HR): 77.5+9.7.

Hypertension was found in a large proportion of the women: sysBPday.

36/97 (37%); diaBPday 44/97 (45%); sysBPnight 27/96 (28 %) and diaBPnight 49/96
(51%).34/97 (35%) did not have elevated BP levels, 22/97 (23%) had elevated levels
in all 4 measures. 19 women already received antihypertensive treatment, and sys BP
was significantly higher in this group. Aortic diameters (cm):

Mean SD % above cutoff
Aortic Annulus 1.83 0.18 0
Sinus 2.80 0.41 15
Sinotubular level 2.63 0.42 11
Brachial trunk 2.08 0.40 0

Endocrine Abstracts (2007) Vol 14

17 individuals had aortic diameters above expected levels. A positive correlation was
found between systolic BP (r=0.36; P=0.001) and age, but not weight or BMI. HR
correlated negatively to VO,max (r=0.22; P=0.038). We found no correlation
between BP and aortic diameters or age and aortic diameters. There was however a
significant increase in aortic diameters in TS with karyotype 45,X compared to others
(P<0.02) and in TS with bicuspid aortic valves (P <0.02).

Conclusion

Hypertension is common in TS, affecting more than 50% of the study group, and
subjects on antihypertensive treatment were insufficiently treated. Aortic
dimensions are larger in TS (17%), especially with the karyotype 45, X. In this
study we found no correlation between BP and aortic dimensions.
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Objective

Abnormal lipid profile is an important risk factor in the development of
macrovascular atherosclerotic complications in patients with type 2 diabetes
mellitus (T2D). The aim of this study was to investigate the relationship between
lipid profile and lipid peroxidation in type 2 diabetics with and without coronary
artery disease (CAD).

Materials and methods

We studied 80 patients with T2D, 40 with CAD and 40 without CAD. We also
studied 50 non-diabetics, 30 with CAD, and 20 without CAD. Lipid profile was
estimated by the total, HDL, LDL cholesterol and triglyceride (TG). To evaluate
the oxidative status we measured circulating malondialdehyde (MDA), plasma
levels of superoxide dismutase (SOD), glutathione (GSH), as well as vitamin E
and C.

Results

No significant difference was found in the lipid profile in patients with T2D and
CAD patients. There was significantly difference in the level of MDA between the
groups. In diabetics, MDA positively correlated with the total cholesterol, LDL
-C, total lipid, and the relations between LDL/HDL and TG/HDL (P <0.001). In
non-diabetic with CAD group, MDA positively correlated with total cholesterol,
(P<0.05). There was significant difference in the SOD, glutathione, vitamin E /
total lipid and vitamin C between the groups of diabetics and were lower in the
diabetes group with CAD (P <0.05). There were significant negative correlations
between MDA and vitamin E and C in groups with T2D, but it was statistically
significant in the non-diabetic with CAD (P <0.05).

Conclusion

Type 2 diabetes is associated with excess risk of CAD and primary therapy should
be directed first at lowering lipid peroxidation. CAD and T2D alone and
combined carry similar atherosclerotic burden concerning lipid profile, enzymatic
and nonenzymatic antioxidative status and lipid peroxidation.
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Serum testosterone level is known to inversely correlate with insulin sensitivity
and obesity in men. Furthermore, there is evidence to suggest that testosterone
replacement therapy reduces insulin resistance and visceral adiposity in Type 2
diabetic men. Adipocytokines are hormones secreted by adipose tissue and
contribute to insulin resistance. We report a double-blind placebo controlled
crossover study in 20 hypogonadal Type 2 diabetic men examining the effect of



testosterone replacement therapy on adipocytokines and CRP. Patients were
treated with testosterone (Sustanon 200 mg) IM every 2 weeks or placebo for 3
months in random order followed by a wash-out period of 1 month before the
alternate treatment phase. At baseline, leptin levels significantly correlated
with BMI (r=0.71; P<0.001) and waist circumference (r=0.78; P<0.001).
There was also a significant inverse correlation between IL-6 levels and
total testosterone (r=—0.68; P=0.002) and bioavailable testosterone levels
(r=-—0.73; P=0.007). CRP levels also correlated significantly with total
testosterone levels (r=—0.59; P=0.01). Testosterone treatment reduced leptin
(—7141.94+1461.8 pg/ml;  P=0.0001) and  adiponectin  levels
(—2075.8 £852.3 ng/ml; P=0.02). There was a significant reduction in waist
circumference (—2.1£0.81 cm; P=0.02). No significant effects of testosterone
therapy on resistin, TNF alpha, IL-6 or CRP levels were observed.

In conclusion, testosterone replacement treatment decreases leptin and
adiponectin levels in Type 2 diabetic men. Moreover, low levels of testosterone
in men are associated with inflammation, though testosterone treatment over 3
months had no effect on inflammatory markers.
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Different interdependences with symptoms of insulin resistance give us the
possibility to consider steatosis as a disorder of the liver with metabolic syndrome
MS).

The aim of study is to assess the role cholesterol-HDL in rise of diabetic
steatohepatosis.

40 patients with Diabetes Mellitus type 2 (DM) and signs of MS were examined
to determine spreading of steatohepatosis as one of the factors of insulin
resistance. Only 8 of them didn’t have diabetic hepatopathy, while 32 patients had
adipose infiltration of the liver (according to the results of the ultrasonic
examination).

Actual difference between the two groups was revealed in the rate of HDL
decrease. So, if the patients with DM type 2 and symptoms of MS with
steatohepatosis have the rate of cholesterol-HDL decrease which is 34.36 £4.2%
from the low norm measure, the patients with the same symptoms, but without
steatohepatosis, had 6.8 +0.2% (P <0.05). We distinguished a group of patients
who had prevalent fasting hyperglycemia. Those patients who had prelevant
postprandian hyperglycemia formed the group of comparison. Analyzing the
findings, it is necessary to mention that the group of patients with prevalent
fasting hyperglycemia were effected by more serious disorders with lipid
metabolism, they had a lower level of cholesterol-HDL than those who had rather
high postprandian hyperglycemia (0.89 +0.03 vs 1.027 £0.05 mmol/l, P <0.05)
and rather high percentage of a waste circle growing that indicates of a greater
aggressiveness of MS factors.

Thus, it was determined that prevalent fasting hyperglycemia which effects
patients with DM type 2 and diabetic hepatopathy in condition of adipose
infiltration confirmed by echographic results is a proof of a major role of the liver
in the infringement of lipid metabolism that contributes to increasing of insulin
resistance due to, so called, ‘lipid toxity’.
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secretory functions that are confirmed by meaningful increase of radionuclide
half-deduction time (T1/2) from the liver (60+4.16 vs 45.24+3.49, P<0.03).
Also a reliable T1/2 delay occurs in patients with type 2 diabetes and metabolic
syndrome comparing to healthy. But in patients with smaller body mass index was
found significant lowering of time of radiopharmaceutical occurrence in intestine
that testifies the hypotonia of Oddi’s sphincter. In patients with decompensation
stage of carbohydrate metabolism comparing to subcompensation occurs
meaningful increase of liver T1/2 that points on excretory function delay.
Nevertheless we have not found any significant relations between delay of liver
excretory function and HOMA, level of C-peptide, triglycerides, cholesterol,
HDL-cholesterol, LDL-cholesterol, WHR, arterial hypertension in patients with
type 2 diabetes and metabolic syndrome. Different impacts of per oral
hypoglycemic drugs displayed significant lowering of excretory function in
patients taking metformin comparing to those who were taking sulfonylurea due
to T1/2 elongation of liver (61.7545.54 vs 39.75 +6.62, P<0.05). The obtained
findings suggest that absorbing and excretory functions of liver slow down at
increase of BMI and decompensation stage in patients with type 2 diabetes and
metabolic syndrome. But other markers of metabolic syndrome are not defining in
early disturbances of liver excretory function in mentioned patients.
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Background and aims

The aim of this study was to assess the effects of docosahexaenoic (DHA) and
eicosapentaenoic acid (EPA) on the heart rate variability (HRV), some
biochemical parameters in patients (pts) with Type 2 diabetes mellitus and
cardiovascular aunonomic neuropathy (CAN).

Materials and methods

39 pts with CAN (54 £5 yrs) were allocated in two groups: A (n=26) were
receiving capsules of fish oil every day (2.0g EPA, 20g DHA and 0.1%
a-tocopherol acetate), B (n=13) - placebo capsules of olive oil. We investigated the
activities of protein-kinase C (PK-C), Na™, K "-ATPase, Ca?t, Mg”— ATPase in
the membranes of RBC’s, levels of the '*I-6-ketoprostaglandin Flalpha (6--
ketoPGFlalpha), 125]_thromboxane B, (TXB,) in the blood plasma.

Statitics

ANOVA.

Results

The manifestation of the CAN is accompanied by decrease of the Na™, K*-
ATPase, Ca> ™", Mg2+—ATPase activities (P <0.001), 6-ketoPGFlalpha, EPA level
(P<0.001) with increase of TXB,, PK-C activity, stage of platelet’s aggregation,
QTec interval. After four months of treatment there were a decrease of TXB, level
(141.2415.4 pg/ml, P<0.001), activity of PK-C (14.46+4.52 pmol **P/mg
protein per 1 min, P<0.001), degree and speed of an aggregate of thrombocytes
with simultaneous increase activities of Na*, K -ATPase (0.140.004 mMol
P/mg protein per 1 hour, P<0.001), Ca?*, Mg -ATPase and the level of the
6-ketoPGFlalpha in the group A marked. Also, we observed significant
improvement of HRV parameters, decrease of QTc interval (P <0.01).
Conclusion

DHA and EPA at moderate doses may exert antithrombotic effects and may be used
for prophylaxis and treatment of patients with Type 2 diabetes mellitus and
cardiovascular aunonomic neuropathy.
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The aim of the research is to study the functional state of liver parenchyma in
patients with type 2 diabetes and to analyze hepatobiliary system disorders
depending on marker of metabolic syndrome (MS).

The study involved 22 patients with type 2 diabetes and MS and 8 healthy
persons. Dynamic hepatoholecystoscintigraphy was performed using RKC 301T
gamma camera after Tc-99m mesida administration and bile-expelling meal.

We established a reliable increase of maximum accumulation time of
radiopharmaceutical in parenchymatous cells of the liver (22.043.76 vs 14.6 =
0.83, P<0.01) comparing to healthy. Also these patients have infringements of

Nicotinamide and alpha-lipoic acid in the treatment of cardiovascular
autonomic neuropathy in Type 2 diabetic patients

Ludmila Serhiyenko, Alexander Serhiyenko & Victoria Serhiyenko
Medical University, Lviv, Ukraine.

Background and aims

The present study has examined the effect of a-lipoic acid (ALA) and
nicotinamide (NA) on the heart rate variability (HRV), superoxide dismutase
(SOD), gluthation peroxidase (GPO), catalase activities, reduced gluthatione
(GSH), malondialdegide (MDA) contents in the RBCs’ in Type 2 diabetic patients
(T2DM) with cardiovascular autonomic neuropathy (CAN).

Materials and methods

59 patients with T2DM and CAN (59.3+7.9 years) were allocated to three
treatment group: (1) daily per os dose of ALA 600 mg (n=29); (2) NA 700 mg
(n=18); (3) ALA 600 mg and NA 700 mg (n=12) during 2 months.
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Statistics

ANOVA.

Results

The progress of CAN is accompanied by decrease of the activities of SOD
(7.38+0.29, P<0.001), GPO and catalase (P <0001), the content of GSH and
increase of the MDA (P <0.001) in RBC’s. After 2 months of a treatment course
with ALA it the increasing spectral power in the low- and high frequency
(P<0.01), coefficient of variation (P <0.05). Simultaneously, activity of SOD,
GPO (P<0.001) and GSH concentration were authentically augmented, and the
contents of MDA, QTc interval parameters (0.52+0.057, P <0.05) was reduced
(P<0.01). Simultaneously introduction of NA and ALA is conducted with more
significant increasing SOD - 9.14+1.251U/ml Rbc’s, P<0.001; GPO -
298.14+19.45 mcmol GSH/min Hb, P<0.001) and GSH concentration
(1.97£0.04 mcM/g Hb, P<0.001), TRAC (P<0.001), HRV, decreasing of
MDA concentration (P <0.001) and QTc interval parameters.

Conclusion

Usage of ALA and NA is accompanied by improvement of HRV, QTc interval,
antioxidant defence parameters and may be used for the treatment of CAN.
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Plasma measures of oxidative stress and antioxidant status in type 2
diabetes mellitus

Fariborz Haghparast & Jaffar Nourooz-Zadeh

Islamic Azad University-Larestan Branch, Larestan-Fars, Iran.

Objective

The aim of this study was to test the hypothesis that type 2 diabetes mellitus is
associated with increased oxidative stress in Iranian subjects.

Materials and methods

The study population consisted of Fifty-nine patients with type 2 diabetes (mean
age 62.51+8.7 years). Type 2 diabetes was diagnosed according to the American
Diabetes Association criteria. 36 patients had diabetes complications and 23
patients had no complications. For the normal control subjects, fifty-five age- and
sex- matched healthy control subjects (mean age 63 5.7 years) were included.
Plasma o-tocopherol (o-ToH) was analyzed with HPLC. Malondialdehyde
(MDA), plasma glutathione (GSH), vitaminC and superoxide dismutase (SOD)
were spectrophotometrically measured. Total cholesterol, triacylglycerol, LDL-
cholesterol, HDL-cholesterol, HbAlc, uric acid, blood urea nitrogen (BUN) and
creatinine (Cr) were studied.

Results

Plasma o—TOH-to-lipid ratio, glutathione and vitamin C levels were significantly
decreased in type 2 diabetes compared with controls (all P <0.05). Plasma vitamin C
and glutathione levels in diabetic patients with complications were significantly
lower than in those without complications (51.86 £2.6 vs. 62.31 2.7 umol/L, P <
0.001, 64.02%7.6 vs. 125.33425.6 nmol/L, P<0.05, respectively). MDA
concentration was significantly higher in patients compared with controls (P <
0.005) as well as diabetes with complication compared to without complications
(P<0.05). Plasma levels of a—TOH/ total lipid was similar in diabetic patients with
or without complications. Plasma concentration of uric acid and SOD were
significantly lower in patients with diabetes than in control subjects.

Conclusions

Our results support the oxidative stress hypothesis for type 2 diabetes mellitus. We
therefore suggest that oxidative stress is an early stage in the disease pathology,
which may contribute to the development of complications.
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Does screening of primary hyperaldosteronism only lead to diagnosis of
more adrenal hyperplasia?

Helga Sigurjonsdottir’, Mikael Gronowitz?, Ove Anderson’,

Robert Eggertsen®, Hans Herlitz® & Gudmundur Johannsson

'Dept. of Endocrinolo%y and Metabolism, Sahlgrenska University Hospital,
Gothenburg, Sweden; “Nodinge Primary Care Center, Nodinge, Sweden;
*Hypertension outpatient clinic, Sahlgrenska University Hospital, Gothen-
burg, Sweden; 4Mtjlnlycke outpatient clinic, Mdlnlycke, Sweden;
Nephrology outpatient clinic, Sahlgrenska University Hospital, Gothenburg,
Sweden.

Background

The prevalence of primary hyperaldosteronism (PA) has recently been reported as
high as 7.5% in patients with hypertension from unselected populations (USP)
and up to 22% in selected populations (SP). Whether increased screening and
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diagnosis of PA will lead to more findings of curable PA (aldosterone producing
adenoma, APA) is unclear.

Methods

Three-hundred fifty-three consecutive patients with hypertension, age 20 to 88
years were included from two primary care centers (230 USP) and specialized
university hypertension outpatient clinics (123 SP) in the same catch-up area.
Plasma renin activity and serum aldosterone levels were sampled. Patients with
criteria for PA did positional and salt-loading test for confirmation. Further
investigation was with CT-adrenals, '>'I-chol-scintigraphy and adrenal vein
sampling (AVS), with few exceptions. The local ethical committee approved the
study.

Results

Forty-six patients, 28 SP (22.8%) and 18 USP (7.8%), had criteria for PA. Six
USP and 22 SP were available for further investigation. Confirmation tests found
8 patients to be normal. Nine of eighteen (53%) CT-adrenals had positive
findings. Three of 17 (18%) 131I—chol-scintigraphies had positive findings. Ten of
14 AVS (71%) had positive findings. Four AVS were unsuccessful.
Supplementary information from '*'I-chol-scintigraphy and CT-adrenals lead
to clear diagnosis in 3 of them, 1 AH and 2 APA. Further investigation after
screening lead to clear diagnosis in 27 of 28 (96%) patients, 8 AH, 11 APA.
Conclusion

The study confirms high prevalence of PA found in recent studies, higher in SP
than USP as expected. Our results indicate that screening for PA finds more
patients with curable cause of PA. All APA were from the SP group. Our findings
indicate that '*'I-chol-scintigraphy is less accurate for diagnosing APA than
CT-adrenals and that the AVS is superior to both of them, further comparison of
the methods are needed.
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Liquorice in moderate doses decreases serum levels of vitamin B12 but
does not affect the serum lipid levels

Helga Sigurjonsdottir', Margret Arnadottir> & Sven Wallerstedt®

'Dept. of Endocrinologzy and Metabolism, Sahlgrenska University Hospital,
Gothenburg, Sweden; “Dept. of Nephrology, Landspitali University
Hospital, Reykjavik, Iceland; *Dept. of Internal Medicine, Sahglrenska
University Hospital, Gothenburg, Sweden.

Background

Liquorice in moderate doses increases blood pressure (BP) in healthy individuals
(NT) as well as patients with hypertension (HT) due to increased cortisol effect.
Glycyrrhetinic acid, the active substance in liquorice, inhibits 11beta-
hydroxysteroid-dehydrogenase type 2 (11betaHSD2) which converts the active
hormone cortisol to the inactive hormone cortisone. Recently it has been reported
that treatment with glucocorticoids decreases serum levels of cobalamin (B12), it
is also known that increased cortisol levels negatively affect different metabolic
risk-factors as serum lipids. Hence, it is possible that liquorice due to its increased
cortisol effect can decrease serum levels of B12 and affect the lipid levels
negatively.

Methods

Thirty-six individuals, 25 NT (13 men and 12 women) and 11 HT (8 men and 3
women), 22—44 years old, consumed 100 g of liquorice (150 mg GA) daily for 4
weeks. Blood tests were taken, 24-hour-urin collected and BP measured before
and after the liquorice consumption. The study was approved by the local ethical
committee.

Results

Serum-B12 decreased from 299 478 pmol/L to 284 £78 pmol/L in the whole
group (n=36, P=0.005), from 322+77 pmol/L to 303 %74 pmol/L
(P=0.005) in the NT group and from 288482 pmol/L to 270+ 77 pmol/L
(P=0.007) in men. Serum levels for total-cholesterol, LDL-cholesterol, HDL-
cholesterol, triglycerides, apolipoprotein Al and lipoprotein(a) did not change
after liquorice consumption. Serum levels for apolipoprotein B (ApoB)
decreased from 0.83+0.22 g/L to 0.814+0.22 g/L (P=0.04) in the whole
group (n=236). The ratio for urinary free cortisol/cortisone (Q, an indicator of
11betaHSD2-activity) increased significantly in all groups (P<0.001 in all
groups). No statistical difference was found between the genders or between
the NT-and HT-groups.

Conclusion

The glucocorticoid-effect induced by liquorice consumption in moderate doses
for 4 weeks is sufficient to significantly decrease the serum concentration of
B12, which is a novel finding. Even if the decrease is not substantial it can be
of clinical importance. This moderate dose of liquorice does not affect the
serum lipid levels.
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Decreased insulin sensitivity in young lean hypertensive men is not

associated with increased visceral fat and changes in plasma

adipocytokines

Adela Penesova, Zofia Radikoval, Eva Cizmarovaz, Vitazoslav BelanS,

Milan Vigas' & Juraj Koska'

"Institute of Experimental Endocrinology SAS, Bratislava, Slovakia; *Out-
atients Clinic of Pediatric Cardiology, Karlova Ves, Bratislava, Slovakia;
Radiological Clinic of Faculty Hospital, Bratislava, Slovakia.

Objective

Increased abdominal visceral adipose tissue (VAT) deposition is associated
with insulin resistance in obese and/or hypertensive patients. We investigated
the association of insulin sensitivity with the amount of VAT in young, lean,
non-treated males with recently established high normal blood pressure or
hypertension grade 1 (HT).

Subjects and methods

Twenty-one subjects with HT (age 20.340.6 years, BMI 22.440.5 kg/m?,
systolic BP 141 £2, diastolic BP 73 2 mmHg, mean = sg) and 19 normotensive
controls (NT; age 23.1£1.0,BMI22.1+1.4 kg/m2, systolic BP 117 43, diastolic
BP 67+2) underwent a 75-g oral glucose tolerance test (OGTT) and magnetic
resonance imaging for measurement of abdominal adipose tissue distribution.
Fasting concentrations of leptin and adiponectin, and fasting and post load
concentrations of glucose and insulin were measured in plasma. Indices of insulin
sensitivity Cederholm (ISIcgp), Matsuda (ISIyat) and insulin resistance (IR
HOMA) were also estimated. Abdominal VAT and subcutaneous adipose tissue
depots (SAT) were measured from single transverse MRI scan in the space
between L4 and LS. The study was approved by the Ethics Committee of the IEE.
Results

All subjects had normal fasting glucose levels and normal glucose tolerance.
HT patients had higher IR HOMA (24404 vs. 1.24+0.1, P=0.007) and
lower ISIcgp and ISTyat (58 =3 vs. 7714, P=0.0001 and 5.1 0.6 vs. 9.0+ 0.8,
P=0.001, respectively) than NT subjects. The two study groups did not differed
in amount of VAT and SAT (31.80+8.63 vs. 47.35+6.78; 93.58+15.66
vs. 111.054+10.80 cm?, NS), and in plasma levels of leptin and adiponectin
(3.8240.52 vs. 3.45+0.49 ng/ml; 1.71+0.40 vs. 1.4040.21 pg/ml NS).
Conclusions

These results demonstrate that even lean subjects with recently established higher
blood pressure and with normal fasting and post-load glucose levels display signs
of insulin resistance. These changes were however not related to abdominal
adipose tissue distribution or circulatory levels of leptin and adiponectin.
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Comparison of twice daily NPH insulin versus once daily glargine
insulin in the frequency of nocturnal hypoglycemia in Type2 diabetic
patients with congestive heart failure

Neslihan Kurtulmus', Fatma Demirdogen2 & Tufan Tukek®

'Vakif Gureba Educational Hospital, Department of Endocrinology,
Istanbul, Turkey, 2Vakif Gureba Educational Hospital, Department of
Internal Medicine, Istanbul, Turkey.

Aim

We had the aim to determine the insulin treatment strategy that could prevent or
decrease the occurrence of hypoglycaemia while providing better regulation of
blood glucose in Tip 2 diabetic patients with cardiac failure.

Method

The patients demonstrating similar characteristics with respect to the age, body
mass index, the duration of diabetes and heart failure were randomized into two
groups as insulin glargine (n: 19) and NPH (n: 11). The subjects have been
prospectively followed up for 12 weeks.

Results

Basal blood glucose level was detected as 197.21+69.01 in insulin glargine
group(groupl), it was 175.45£52.26 in NPH insulin group(group2) (P=0.339).
Basal postprandial blood glucose in groupl was found to be 191.42+63.42, it
was 186.18 +81.82 In group2 (P=0.857). The nocturnal(3.00 am) blood glucose
was 191.42+63.42 in groupl, it was 186.18 +81.82 in group2 (P=0.857). In
groupl, basal HbAlc value was 8.11 £ 1.98, which was found to be 7.88 +1.49 in
group2 (P=0.728). At week 12 of insulin therapy, HbA . value was 6.86 +1.59%
in groupl, markedly decreased compared to initial HbA . value (P <0.001). In
NPH group, HbA,. was found to be 7.31 +1.36% at week 12, which was also
lower than that at the beginning of the treatment, however this result was not
statistically significant (P=0.417). The frequency of nocturnal hypoglycaemia in
groupl was detected to be 10.5%, compared to 9.1% in group2. In two groups did
not show any statistical difference related to the frequency of nocturnal
hypoglycaemia.
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Conclusion

In our study, while the use of insulin glargine provided a better metabolic control
compared to NPH insulin,but it failed to decrease the frequency of nocturnal
hypoglycaemia in diabetic subgroup with cardiac failure.
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Intravenous constant ghrelin infusion in healthy young men: sustained
cardiovascular effects of supraphysiological ghrelin levels

Esben Thyssen Vestergaard, Niels Holmark Andersen, Troels

Krarup Hansen, Lars Melholt Rasmussen, Niels Moller, Keld Sorensen,
Erik Sloth, Jens Sandahl Christiansen & Jens Otto Lunde Jorgensen
Aarhus University Hospital, Aarhus, Denmark.

Objective

The short-term cardiovascular effects of continuous ghrelin infusion in healthy
humans remain to be studied.

Methods

Fifteen healthy, young and normal-weight men volunteered to participate in a
randomized double-blind, placebo-controlled cross-over study. The local ethics
committee approved the study. We used a constant infusion of human ghrelin at a
rate of 5 pmol/kg body weight per minute for 180 minutes and measured peak left
ventricular myocardial systolic velocity V.., tissue tracking 77 (GE Vivid Seven
with a 2.5 MHz transducer) and endothelium-dependent flow-mediated vasodi-
latation of the radial artery (Acuson Sequoia C256, 8 MHz linear array vascular
ultrasound transducer).

Results

Ghrelin infusion increased serum ghrelin levels ~6-fold (5.2 to 6.5) (P <0.001)
, Vinax increased ~9% (P=0.002), 7T increased ~10% (P=0.004), while
endothelium-dependent flow-mediated vasodilation did not change (P=0.10).
Concomitantly, growth hormone peaked after 60 minutes of infusion
(36.8+4.7ng/ml, P<0.001), glucose levels increased 0.5%0.1 mmol/l
(P<0.001), free fatty levels increased 1.7-fold (P=0.002), cortisol levels
increased 1.4-fold (P0.002), while insulin levels were constant.

Conclusion

Supraphysiological levels of ghrelin persistently improve left ventricular function
in healthy young normal-weight men without changing endothelium-dependent
flow-mediated vasodilation. It remains to be studied whether ghrelin exerts direct
myocardial effects or indirect effects through the concomitant changes in glucose,
growth hormone, free fatty acids and cortisol levels.
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Circulating retinol binding protein 4 and protein C inhibitor are not
related to insulin resistance

Miriam Promintzerl, Michael Krebsl, Anton Luger], Martin

Georg Bischof!, Peter Nowotny', Christoph Binder?, Harald Esterbauer® &
Christian Anderwald'

'Division of Endocrinology and Metabolism, Department of Internal
Medicine III, Medical University of Vienna, Vienna, Austria; 2Clinical
Institute of Medical and Chemical Laboratory Diagnostics, Medical
University Vienna, Vienna, Austria.

Recent data suggest that circulating retinol binding protein-4 (RBP4) is involved
in the pathogenesis of insulin resistance in rodents and humans. Moreover, protein
C inhibitor (PCI) which specifically binds retinoic acid was found to be increased
in myocardial infarction survivors who are also insulin-resistant.

Therefore, we investigated the association of insulin resistance with plasma
retinol binding factors (RBP4 and PCI active antigen) in nondiabetic humans with
high (IS; n=20, f/m=14/6, age: 47.2+£1.9 years, BMI: 26 £+ 1 kg/m2) and low
(IR; n=20, f/m=14/6, age:45.5+1.7 years, BMI:28 + 1 kg/m2) insulin-
stimulated glucose-disposal (M), measured by 2-h hyperinsulinemic-
(40 mU emin-1em-2)-isoglycemic clamp-tests.

M (80-120 min) was higher in IS (10.9+£0.6 mgemin-1ekg-1) than in IR
(4.0£0.2; P<10-12). Fasting plasma RBP4 concentrations were comparable in
IS (4.4£0.3 mg/dl) and IR (4.6%0.3). Fasting plasma PCI active antigen was
similar in both groups (IS: 106.6 +15.6%; IR: 95.3 +4.0%). Plasma RBP4 and
PCI were not significantly related to M.

In conclusion, our data demonstrate that healthy, nondiabetic, insulin-resistant
humans do not show altered plasma retinol binding factors, such as RBP4 and
PCI. Both do not significantly correlate with insulin sensitivity. Thus, our findings
do not support the hypothesis of insulin sensitivity modulation by proteins
involved in retinol transport.
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KCNJ11 and ABCCS8 promotor variants in congenital hyperinsulinism
Klaus Brusgaardl, Khalid Hussain?, Lone Svargo ', Bendt Brock-Jacobsen
& Henrik Christesen’

Odense University Hospital, Odense, Denmark; 2Great Ormond Street
Hospital, London, United Kingdom.

Congenital hypoglycemic hyperinsulinemia (CHI) is a clinical and genetic
heterogeneous entity. Clinical manifestations can vary from serious life
threatening to milder difficultly identifiable cases. Children who don’t react
adequate to medical treatment are subject to pancreatic recession. The molecular
ethiology are from recessive mutations of the ABCCS (SURI1) and KCNJI1
(Kir6.2) to dominant mutations of the GCK or GDH genes. Focal dysplasia
characterised by loos of maternal Chromosome 11 and hereby ABCC8 and
KCNJ11 is a common cause of CHI In some studies mutations in the ABCC8
promotor have been shown to cause CHI. In approximately 50% of the
incidences the disease is still genetically unexplained necessitating the search for
other genetic factors.

The purpose of the present study was to identify new genetic causes of CHI in
patients with a hitherto unexplained manifestation.

46 children and there parents was tested for mutations in the ABCC8 and
KCNJ11 promotors by D-HPLC and sequencing. Samples with deviating
chromatographic patterns were sequenced.

The a region covering 1063 bp including the minimal KCNJ11 promoter and
a region covering 930 pb including the ABCCS minimal promoter was
analysed. In 13 samples a c¢.-507 del T mutation was found in the KCNJI1!
gene. This variant has not previously been described. Using SIGSCAN and
TRANSFAC software possible transcription factor binding sites was predicted
in this region site. No other variants were found in either of the two genes. If
the ¢.-507 delT variant is a common cause of CHI in Denmark has to be
further investigated.
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Effect of L- carnitine supplementation on glycemic profile in patients
with type 2 diabetes mellitus

Rahebeh Sakerhosseini, Alireza Rahbar, Avid Saadat, Amir hamzeh Pordal,
Feroug azam Taleban & Banefsheh Golestan

National Nutrition and Food Technology Research Institute, Tehran, Iran.

Background

It has been thought that L-carnitine is effective in improving insulin-mediated
glucose disposal either in healthy subjects or in type 2 diabetic patients,and
carnitine plays an important role in diabetes mellitus omplications (cardiovas-
cular disease).

Objective

We designed this study to investigate the effects of oral L-carnitin administration
on fasting plasma glucose (FPG) and glycosylated hemoglob (HbA Ic), in patients
with diabetes mellitus type II.

Materials and methods

The effect of L-carnitine on FPG and lipid parameters was investigated in 22 male
and 14 female type II diabetic patients, mean age +sp was 51.3 3.7 years. The
patients were randomly divided into 2 groups (i.e. test and control groups). One
gram of L-carnitine or placebo was given orally three times a day to the test and
control groups respectively for a period of 12 weeks.

Results

Fasting plasma glucose in the test group decreased significantly from 143+
35 mg/dl to 130+35 mg/dl (P=0.03. There were no significant changes in
HbAlc, between the two groups.

Conclusion

L-carnitine significantly lowers fasting plasma glucose in type II diabetic patients
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Raised serum, adipocyte and adipose tissue retinol binding protein 4
(RBP4) in women with polycystic ovary syndrome

Bee Kang Tan', Jing Chen', Sheryl Pua', C Richard Kennedy® & Harpal
S Randeva'

"Warwick Medical School, University of Warwick, Coventry, West
Midlands, United Kingdom; *University Hospitals Coventry & Warwick-
shire NHS Trust, Coventry, West Midlands, United Kingdom.
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Context

Polycystic ovary syndrome (PCOS) is associated with insulin resistance (IR)
and obesity, both predisposing factors to type 2 diabetes. A very recently
described adipokine, retinol-binding protein 4 (RBP-4), has been shown to
modulate insulin signalling and possibly lead to IR. At present, there is no data
that depict the relative expression of RBP-4 in either serum or adipose tissue of
PCOS women.

Objectives

In women with PCOS compared to matched control women, we studied the
mRNA expression of RBP-4 from subcutaneous (sc) and omental (om) adipose
tissue and sc adipocytes. Furthermore, RBP4 protein levels were assessed in
adipose tissue; serum RBP4 was also determined.

Methods

Real-time RT-PCR and western blotting were used to assess the relative mRNA
and protein expression of RBP4. Biochemical measurements were also
conducted. The Local Research Ethics Committee approved the study and all
patients involved gave their informed consent, in accordance with the guidelines
in The Declaration of Helsinki 2000.

Results

There was significant upregulation of RBP4 mRNA in both sc (P<0.05)
and om (P<0.01) adipose tissue of PCOS women, when compared to normal
controls; these findings were also reflected in isolated sc adipocytes (PCOS >
controls; P <0.01). In addition to elevated serum RBP4 levels in women with
PCOS (P<0.05), when compared to normal controls, RBP4 protein levels were
significantly greater in both sc and om adipose tissue of PCOS women
(P<0.05 and P<0.05, respectively).

Conclusions

RBP4, a new adipokine, is elevated in PCOS women. Our findings potentially
introduce a novel concept into the aetiopathogenesis of insulin resistance in these
women.
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Polymorphisms of von Willebrand factor gene promoter modulate the
corticosteroid-mediated increase of VWF levels in Cushing’s syndrome.
Viviana Daidone', Francesca Sartorello?, Nora Albiger’, Franco Mantero',
Antonio Pagnan®, Alessandra Casonato” & Carla Scaroni

Division of Endocrinology, Department of Medical and Surgical Sciences,
University of Padova, Padova, Italy; “Division of Intenal Medicine,
Department of Medical and Surgical Sciences, University of Padova,
Padova, Italy.

Cushing’s syndrome (CS) is associated with hypercoagulable state, mainly
dependent on corticosteroid-induced increase of von Willebrand factor (VWF)
levels, even though this does not affects all patients. In normals plasma VWF
levels are genetically determined by ABO blood groups and polymorphisms
G/C —1793, C/T —1234, A/G —1185, G/A —1050 of VWF promoter.
These SNPs segregate as haplotype 1 (G/C/A/G) and haplotype 2 (C/T/G/A)
with genotype 1/1 (GG/CC/AA/GG) associated with higher VWF:Ag levels
than genotype 2/2 (CC/TT/GG/AA), and intermediate VWF values in
heterozygote subjects (genotype 1/2). In this study we aim to investigate
the relationship between SNPs of VWF promoter and VWF levels in CS
patients, in order to evaluate whether glucocorticoid effects may be influenced
by VWF promoter genotypes.

50 patients with Cushing’s syndrome and 200 normal subjects were
analyzed.

Patients were divided by ABO blood group into groups A (increased VWF)
and B (normal VWF). While a significant difference in VWF levels was
observed between the two groups (P<0.001), cortisol values were similar
(P=0.44). A direct correlation between cortisol and plasma VWF levels was
observed in group A (P< 0.001), while no correlation was found in group B
(P>0.1).Genotype distribution differed significantly between the two groups
being 25.8% genotype 1/1, 22.6% type 2/2 and 38.7% type 1/2 in group A, as
opposed to 0% type 1/1, 57.9% type 2/2 and 31.6% type 1/2 in group B
(P=0.03) and their genotypes also differed from the controls (P=0.003 for
group A, P=0.03 for group B). Our findings suggest that corticosteroid-
mediated increases of VWEF, and its associated prothrombotic state, are
dependent on peculiar haplotypes of VWF gene promoter. CS patients
presenting genotype 1/1 have a higher risk of developing thrombosis than
patients with genotype 2/2.
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Circulating pro- and anti-inflammatory cytokines in women with
gestational diabetes
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cology, Medical University, Bialystok, Poland.

Gestational diabetes mellitus (GDM) identifies a population of women at high risk
of subsequent type 2 diabetes mellitus, representing an early stage in the natural
history of the disease. Systemic inflammation is associated with the development
of type 2 diabetes but the data concerning pro- and anti-inflammatory cytokines in
patients with GDM are limited. The aim of our study was to investigate serum
concentrations of interleukin-8 (IL-8), IL-18 and IL-10 in pregnant women with
various degree of glucose intolerance. The group studied consisted of 58 patients
with GDM, 31 pregnant women with normal glucose tolerance (NGT) and 32
women with an abnormal result of a 50 g glucose challenge test (GCT) but a
normal result of 75 g oral glucose tolerance test (OGTT). Serum IL-8, IL-10,
IL-18 and CRP concentrations were measured by immunoenzymatic assays.
Patients with GDM had markedly higher IL-8 and IL-18 levels than women with
NGT (3.86%£5.44 vs 0.84+0.57 pg/ml, P=0.00001 and 264.41+111.98 vs
203.574108.14 pg/ml, P=0.0005, respectively), as well as significantly lower
IL-10 concentrations (1.37 +2.04 vs 2.86 1 1.53 pg/ml, P=0.00001). There were
no significant differences in interleukin levels between patients with NGT and
abnormal GCT. There were significant correlations between IL-8 concentration
and prepregnancy BMI (R=0.2093, P=0.031), insulin (R=0.42075,
P=0.00004), HOMA-IR (R=0.45857, P=0.000001), and glucose (R=0.2030,
P=0.03), as well as between IL-18 level and insulin (R=0.20055, P=0.0301)
and HOMA-IR (R=0.20385, P=0.028). IL-10 correlated inversely with insulin
(R=—0.26822, P=0.0036) and HOMA-IR (R=—0.29127 P=0.0016). CRP
correlated with insulin (R=0.28875 P=0.0017) and HOMA-IR (R=0.28836,
P=0.0019). Our results suggest that GDM is associated with elevated
concentrations of pro-inflammatory cytokines IL-8 and IL-18, as well as with
low level of anti-inflammatory IL-10. This association seems to be mediated in
part by the indices of insulin resistance.
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Metabolic improvement in diabetic patients with glucose continuous
monitoritation in real time

Cristobal Morales Portillo, Isabel Serrano Olmedo, Silvia Maraver,
Amaya Fernandez Arguelles, Juan Manuel Garcia-Quiros Muiloz,
Guillermo Martinez De Pinillos, Carmen De La Cuesta Mayor &
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Virgen Macarena Hospital, Seville, Spain.

Objective

To study if the use of continuous glucose monitoritation systems in real time
(GUARDIAN REAL TIME®) in the diabetic patients could improve the
metabolic control.

Material and method

15 type ldiabetic patients studied (age: 33.8 4 13.40, years of evolution: 17.06 =
11.32) in intensive treatment (5 multidoses, 10 insulin pump) which were made
one first blind 4 days long monitoritation to them, PERIOD 1 (P. BLIND) with
sensor CGMS Gold®. Next it was made another monitoritation with a real time
system with glycemia and alarms of hyperglycemia and hypoglycemia,
GUARDIAN RT®, PERIOD 2 (P. Real time). These 2 monitoritations were
consecutive in each patient, establishing in the second period the levels of alarm
of hypoglycemia in 50 mg/dl and hyperglycemia in 200 mg/dl. We studied in both
periods: Average glycemia Glycemia Variability, Percentage of time in
hiperglycemia (>180), normoglycemia and hipoglycemia (<70). A non-
parametric test for matched up data was made (Wilcoxon)
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Results

PERIOD 1 (BLIND) PERIOD 2 (R.T) [
Average 157.17+34.30 (110-224) 137.49+21.99 (115-203) 0.053
glucose
Variability 73.72+19.60 (38-103) 48.23+13.20 (25-75) <0.005
% High 32.56+19.25 (7.0-75.0) 19.90+13.87 (1.23-56.03) <0.05
% Euglucemia 55.49 +17.79 (25.0-86.0) 74.98+14.22 (43.97-98.77) <0.005
% Low 11.94 +8.04 (0.00-29.00) 5.10+5.16 (0-17.00) <0.005

Conclusions

In our patients we observed during the monitoritation in real time: — longer time in
normoglycemia with decrease of the frecuency in hipoglycemia and hipergly-
cemia. — smaller glycemia variability.The monitoritation in real time could be a
useful tool at the time of assuring a better metabolic control and to diminish the
exhibition to hipoglycemias.
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The role of stress related aldosterone secretion in essential hypertension
Athina Markou', Toannis Androulakis', Aggeliki Gouli',

Kostantina Dimitriou', Achilleas Zacharoulis®, Kostantinos Papadopoulosz,
Theodoros Barlogiannisz, Evangelos Chariatis?, Anton Halapasz,

Eleni Kourlaba®, Despoina Ragkou', Georgia Kondyli" & George Piaditis’
'General Hospital of Athens “G. Gennimatas”, Department of
Endocrinology & Diabetes Center, Athens, Greece; “General Hospital of
Athens “G. Gennimatas”, Cardiology Department, Athens, Greece.

Introduction

Approximately 90% of the hypertensive population is characterized as having
essential hypertension. Apart from renin and K, ACTH plays an important role
in aldosterone secretion, being a potent stimulant under situations of stress. Up to
date, the association between stress and aldosterone-related hypertension has not
been studied and that is the aim of our study.

Methods

36 hypertensive patients and 14 matched for age and sex controls (BP <
140/90 mmHg), had baseline biochemical profile, TSH, cortisol, ACTH,
aldosterone, active renin and 24 hr urine Na™/K* measurements, followed by
a Bruce protocol exercise test aiming at the 80% of maximal effort according to
Froelicher normograms and repeated the hormonal profile at peak exercise. 17
hypertensines and 7 controls had a 0.03 mcg ACTH stimulation test.
Hypertensive patients on treatment were switched to a calcium channel blocker
for at least 3 weeks before. Exclusion criteria were any cause of secondary
hypertension, renal, hepatic or heart failure, ischemic heart disease and diabetes
mellitus. CT scan of the adrenals was performed in both groups.

Results

Exercise test: baseline ACTH and aldosterone to renin ratio (ARR) did not differ but
at peak exercise hypertensives had statistically higher ACTH and ARR levels
compared to controls [35.97 £5.59 (mean £ s.E.M.) vs 23.24 +4.25 pg/ml, P=0.046
and 138.83+34.22 vs 55.22 4 34.45 pmols/L/pg/ml, P=0.015].

0.03 mcg ACTH test: there was a trend towards higher values in ARR at peak in
hypertensives that did not reach statistical significance probably due to the low
number of patients.

Conclusions

Using an exercise test at sub maximal effort in order to mimic every day’s life
physical stress, we observed a higher response of aldosterone to stress in patients
with hypertension. Therefore, stress related aldosterone hyper secretion may play a
causative role in essential hypertension with major implications in its treatment.
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Dialysis therapy and its complications

Evgeniya Bublik, Gagik Galstyan, Galina Melnichenko, Victor Safonov,
Euginy Shutov, Pavel Filipcev & Oleg Udovichenko

"National Research Centre of Endocrinology, Moscow, Russia; >Moscow
Sechenov Medical Academy, Moscow, Russia.

Aim

To study prevalence of foot complications in patients on dialysis therapy and
evaluate the role the haemodynamic changes during dialysis procedure in
development of foot problems.
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Methods

109 dialysis patients, mean age 49 years. 60 of them had diabetes mellitus (DM):
29 on haemodialysis (HD), 31 on peritoneal dialysis (PD). Non-diabetic patients
(NDM): 24 HD, 25 PD.

Vascular status: doppler, photoplethysmography. Polyneuropathy: NDS. Moni-
toring of BP: during and after dialysis (follow-up period 14 months).

Results

Peripheral vascular disease (PVD) was associated with DM (16 DM vs. | NDM).
Polyneuropathy: 51 DM, and in 7 NDM.

Ulcers were diagnosed only in DM patients (prevalence 25%). The number of
patients with diabetic ulcers was increased after starting dialysis therapy (from 4
to 12) and it was due to increasing neuroischemic ulcers (from 0 to 8, P=0,016).
Transient intra- and postdialysis hypotension (TH) was determined in 15 HD, 5
PD. This group had significant fall of pressure in toe arteries during TH.
Neuroischemic ulcers were frequently diagnosed in the group with PVD and HD,
than with PVD and without HD; P=0,001.

Conclusions

Diabetic patients on dialysis therapy have high risk of neuroischemic ulcers. TH
can intensify PVD and provoke neuroischemic ulcers.
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The effect of interferon treatment on glucose metabolism in patients
with chronic hepatitis

Atilla Alev', Ayse Kubat Uzum?, Ali Murat Tatli', Fatih Oner Kayal,
Iskender Dik' & Burhan Bedir'

stanbul Training and Research Hospital, Istanbul, Turkey; ?Istanbul
University, Istanbul Faculty of Medicine, Department of Internal Medicine,
Division of Endocrinology and Metabolism, Istanbul, Turkey.

Introduction

In recent years, interferon (IFN) is used in treatment of chronic hepatitis and the
studies about the side effects of IFN therapy are increasing.

Objective

We aimed to investigate the effects of IFN therapy on glucose metabolism.
Materials and methods

Study group was consisted with 30 patients who were diagnosed as chronic
hepatitis. Sixteen of 30 were chronic hepatitis B and 14 were chronic hepatitis C.
Diagnose was confirmed by serology and liver biopsy. Patients with chronic
hepatitis B were prescribed alpha-IFN, 9—-10 MU/three times/week and chronic
hepatitis C were given alpha-IFN, 3 MU/three times/week, subcutaneously. All
patients were evaluated by fasting plasma glucose concentrations (FPG) and oral
glucose tolerance test (OGTT) at the beginning and and at the 4th week of IFN
treatment. Diagnose of impaired fasting glucose (IFG), impaired glucose
tolerance (IGT) and diabetes mellitus (DM) was approved by American Diabetes
Association (ADA) criteria.

Results

The study group was consisted of 16 (53.3%) female and 14 (46.7%) male
patients. Mean age was 424 13.67 years. Twenty eight patients had normal
FPG concentrations, whereas two had IFG. No patient had DM. Mean FPG
concentrations of chronic hepatitis B and C was 91.13+8.25 and 96.5+
97.07 mg/dl, respectively. At the 4th week of the therapy, we reevaluated
the patients for glucose metabolism. Difference between FPG levels before
and after treatment were not statistically significant (93.63410.54 and
94.334+16.01 mg/dl; P>0.05). However OGTT results were affected by the
therapy. Nineteen patients (63.3%) had normal, six had IGT anf 5 had DM.
Mean glucose concentrations during initial and second OGTT were 106+
26.53 and 132417 mg/dl respectively (P<0.001).

Conclusion

IFN treatment alteres glucose metabolism. Therefore, patients who had chronic
hepatitis and treated with IFN should be followed-up closely for diabetes
mellitus during and after the therapy.
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Unacylated ghrelin (UAG) enhances the early insulin response to meal,
improves glucose metabolism and decreases free fatty acids levels in
healthy volunteers

Flavia Prodam', Fabrizio Riganti', Elena Gramaglia', Andrea Benso',
Barbara Lucatello’, Fabio Broglio', Thierry Abribat?, Aart Jan van der Lely?
& Ezio Ghigo'

]Dept. Internal Medicine — University of Turin, Turin, Italy; 2Alizé Pharma,
Lyon, France; “Dept. Internal Medicine — Erasmus University, Rotterdam,
Netherlands.
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Ghrelin circulates in two different forms. Acylated ghrelin (AG), a natural
ligand of the GH Secretagogue receptor (GHS-R) type la, exerts several
biologic central and peripheral actions including stimulation of GH
secretion, but also modulation of insulin secretion, glucose and lipid
metabolism. Unacylated ghrelin (UAG), despite unable to bind the GHS-
Rla, is biologically active showing some influence in vitro and in vivo on
glucose and lipid metabolism likely mediated by still unknown receptors.
Based on these data, the aim of our study was to investigate the endocrine
and metabolic effects of prolonged UAG administration in humans in
physiological conditions. To this goal, the effects of UAG (1.0 mcg/kg/h
infused iv over 16 hours from 21.00 to 13.00 h) or saline were studied in 8
normal subjects who had isocaloric balanced standardized meals at h21.20
and h09.00. Blood samples were collected every 20 min. Compared to
saline, UAG infusion significantly modified the profile of all parameters,
except glucagon. Compared to saline, UAG decreased glucose (P <0.01) and
FFA AUCs (P<0.01). The glucose decrease during UAG was particularly
relevant at fasting during nighttime (P<0.01) while FFA profile was
reduced both post-prandially and at fasting(P <0.01). UAG did not modify
total insulin AUC; however, the early insulin response to both dinner (P<
0.01) and breakfast (P<0.05) was enhanced by UAG infusion that was
associated to decrease in the nighttime HOMA index (P<0.01). During
UAG, cortisol (P<0.01) and GH (P<0.05) AUCs were lower than those
during saline, but cortisol levels remained within physiological values. Thus,
the intravenous infusion of UAG in normal subjects enhances the early
insulin response to meals, improves glucose metabolism and insulin
sensitivity, and inhibits lipolysis. Thus, UAG displays a remarkable
metabolic impact suggesting a promising anti-diabetogenic action through
an original mechanism of action.
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Weight-related concentrations of steroid hormones in patients of both
sexes with preserved gonadal function suffering from coronary artery
disease

Zbigniew Sablik', Anna Samborska-Sablik?, Jan Henryk Goch' &
Krzysztof Kula®

'Department of Cardiology and Cardiac Surgery, Medical University of
Lodz, Lodz, Poland; 2Depa.rtment of Emergency Medicine and Disaster
Medicine, Medical University of Lodz, Lodz, Poland; 3Departmem of
Andrology and Endocrynology of Fertility, Medical University of Lodz,
Lodz, Poland.

Aim

To define concentrations (conc) of steroid hormones in patients (pts) with
preserved gonadal function, suffering from coronary artery disease (CAD), and to
assess their relations to patients’ weight.

Material

Pts with coronarographically proved CAD: C-W group (gr)-52 women (W) in the
age 43+ 3 years, with stable menstrual thythm, C-M gr-46 men (M) in the age
5246 years. Healthy volunteers: H-W gr-15 W (H-W) in the age 41 =4 years,
H-M gr-13 M in the age 51 £6 years.

Methods

In all pts occurrences of common risk factors of CAD including values of body
mass index (BMI) and waist-hip-ratio (WHR) were defined. To assess
concentrations of hormones in pts of all grs blood samples from cubital vein
were taken at 8.00 a.m., in W in 4-7 day of sexual cycle. Using immunological
methods conc of estradiol (E2), testosterone (T), dehydroepiandrosterone
sulphate (DHEAS), follicle-stimulating hormone (FSH), luteinizing hormone
(LH), progesterone (P) and cortisol (Cort) were measured.

Results

Only conc of T was significantly higher in C-W than in H-W (3.5+ 1.7 vs 2.4 +
1.0 nmol/l, P<0.02). In C-W a negative correlation between BMI or WHR and
conc of T and DHEAS was found.

In C-M, comparing to H-M, conc of P and conc of Cort were higher (3.5+1.6 vs
1.44£1.0, P<0.001, and 345497 vs 246 +96 nmol/l, P <0.01, respectively) and a
there was a trend towards lower conc of T (10.3 +3.8 vs 12.24+3.3 nmol/l, P<0.1).
In C-M we found a negative correlation of BMI or WHR with conc of Pand DHEAS
and positive correlation with conc of E2. Because in C-M a positive correlation
between conc of P and T, and conc of P and Cort was present, there was an indirect
negative relationship between BMI or WHR and conc of T and Cort.

Conclusions

T is involved in pathogenesis of CAD and plays proatherogenic role in young
women and probably antiatherogenic role in men. In both sexes excessive weight is
a potent risk factor of CAD, because it influences conc of steroid hormones of
gonadal and adrenal origin including changing conc of T in unfavourable manner.
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Diabetic patient’s evaluation of continuous glucose monitoring sensors
versus capillary glucose measurements

Guilermo Martinez De Pinillos Gordillo, Amaya Fernandez-Argiielles &
Juan Manuel Garci-Quirds Jm

Hospital Virgen Macarena, Sevilla, Spain.

Objective

To evaluate the monitoritation systems acceptance: capillary glucose measure-
ments and continuous glucose sensors (CGSM and GUARDIAN).

Research design and methods

15 diabetics patients were monitoritatied in two diferents periods of time. (Period 1:
Guardian, 86 hours long. Period 2: CGSM 72 hours long). Later, they had to fill a
satisfaction questionnaire concerning several aspects which were valued from 0-6.

Table 1
Results Capillary P Guard P CGMS
System 4.4 Ns 4.2 Ns 3.8
satisfaction
Information 4.8 Ns 4.9 Ns 5.1
given
Recomend- 4.9 Ns 5.1 P<0.05 4.1
able system
Wish to 4.4 Ns 3.8 Ns 3.1
continue
Uncomfort- 2.1 Ns 3.2 Ns 41
ability
Anxiety 1.0 Ns 1.8 Ns 1.9
Interference 1.8 Ns 1.3 P<0.05 25
with: work
social life 1.5 Ns 1.1 P<0.05 2.1
physical 1.1 P<0.05 2.7 Ns 3.1
activity
hygiene 0.5 P<0.005 2.3 P<0.005 4.2
sexual 0.5 P<0.05 25 P<0.05 3.5
life
dream 0.3 P< 0.05 1.5 Ns 2.3
quality
clothing 0.6 Ns 21 Ns 3.0

Conclusions

The information given both by capillary mesearuments and continous clucose
sensors was valued positively by our patients without significative differences
between them but with a bigger acceptance with the Guardian. Real time
monitorization did not generate greater anxiety than the blind registry. Glucemia
sensors interfere in the daily life of the patients in most of the studied aspects but
less with the Guardian than the CGSM sensor.
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Dehydroepiandrosterone therapy in men with verified coronary heart
disease: the effects on fibrinogen, plasminogen activator inhibitor-1
(PAI-1) and tissue plasminogen activator (tPA)

Michal Rabijewski, Lucyna Papierska & Wojciech Zgliczynski
Department of Endocrinology; Medical Center for Postgraduate Education,
‘Warsaw, Poland.

Objectives

The aim of this study was to analyze the influence of DHEA therapy on
fibrinogen, plasminogen activator inhibitor-1 (PAI-1) and tissue plasminogen
activator (tPA) plasma concentrations in men with decreased serum DHEAS
levels and angiographically verified coronary heart disease (CHD).

Material and methods

The study included thirty men aged 41-60 years (mean age 52 +0.90 yr) with
serum DHEAS concentration <2000 pg/l, who were randomized into a double-
blind, placebo-controlled, cross-over trial. Subjects completed the 80 days study
of 40 days of 150 mg oral DHEA daily or placebo, and next groups were changed
after 30 days of wash-out. Fasting early morning blood samples were obtained at
baseline and after each treatment to determine serum hormones levels
(testosterone, DHEA-S, LH, FSH and estradiol) and also fibrinogen, plasminogen
activator inhibitor-1 (PAI-1) and tissue plasminogen activator (tPA) plasma
concentrations.
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Results

Administration of DHEA was associated with 4.5-fold increase in DHEA-S
levels. Estrogen levels significantly increased after DHEA from 22.1+0.7 pg/mL
to 27.441.6 pg/L (mean=ts.em.; P<0.05), while testosterone levels did not
changed. Fibrynogen concentrations significantly decreased in DHEA group from
45+03¢g/L to 3.83£0.2¢g/L (P<0.05 vs placebo). Changes of tissue
plasminogen activator (tPA) and plasminogen activator inhibitor-1 (PAI-1)
were not statistical significant (respectively: 8.37+0.4 ng/mL vs 8.93+
0.5ng/mL and 82.3+6.3 ng/mL vs 92.749.1 ng/mL (mean+SEM; NS vs
placebo). Mean testosterone levels did change. Tolerance of the treatment was
good and no adverse effects were observed.

Conclusions

DHEA therapy in dose of 150 mg daily during 40 days in men with DHEAS levels
<2000 pg/l and angiographically verified coronary heart disease (CHD) was
connected with significant decreasing of fibrinogen concentration and increasing
of estradiol levels, and did not influence on plasminogen activator inhibitor-1
(PAI-1) and tissue plasminogen activator (tPA) plasma concentrations.
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Insulin resistance and insulin secretion in non-diabetic acromegalic
patients

Dan Niculescu', Mariana Purice?, Radu Lichiardopoll & Mihail Coculescu’
!Carol Davila University, Bucharest, Romania; “C. 1. Parhon Institutute of
Endocrinology, Bucharest, Romania.

Aim

To set up, in acromegaly without diabetes mellitus, a correlation between the
disease activity in GH-secreting adenoma (AA) - assessed by minimum GH
serum level during an oral glucose tolerance test (OGTT) - and severity of insulin
resistance (IR), assessed by HOMA-IR index.

Methods

75 out of 88 consecutive patients with acromegaly hospitalized in our department
were included in this study. 13 patients proved to have diabetes mellitus and were
excluded. Serum glucose, GH and insulin levels were measured by immunor-
adiometricassay basal and at 30, 60 and 120 minutes after a 75 g OGTT in 88
patients with active or cured acromegaly. IR was assessed using HOMA-IR index.
A value over 2.5 was considered indicating IR. An Ethical Committee approval
has been obtained for this study.

Results

Out of 75 patients without diabetes mellitus, 36 subjects (48%) were presenting
with IR (34 with active disease, 2 cured). We found a significant positive
correlation (r=0.56, P<0.001) between AA and HOMA-IR. The GH minimal
level corresponding to the intersection of the exponential regression curve with
the HOMA-IR level of 2.5 was 8.8 ng/mL, a cut-off point indicating IR with 82%
specificity and 78% sensitivity. The odds ratio for developing IR becomes
significant at a minimum GH level during OGTT of 2 ng/mL (odds ratio 7.6, 95%
confidence interval 2-29).

Conclusions

The severity of IR revealed by acromegaly correlates with GH production. A GH
serum level higher than 2 ng/mL during OGTT indicates an increased risk for
developing IR. This cut-off level of GH can be used as one of criteria of cured
disease, regarding the lack of metabolic effects.
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Response to metformin treatment in adolescent siblings with familial
partial lipodystrophy of the dunnigan variety (FPLD) due to the R482W
LMNA gene mutation

James Ryan', Patrick Kiely?, Vivion Crowley®, Michael Maher®,
Rosemary O’Connor® & Domhnaill O’Halloran'

'"Department of Endocrinology, Cork University Hospital, Cork, Ireland;
2Departmem of Biochemistry, University College Cork, Cork, Ireland;
3Depa\rtmem of Clinical Chemistry, Trinity College, Dublin, Ireland;
“Deparment of Radiology, Cork University Hospital, Cork, Ireland.

FPLD is a rare monogenic cause of insulin resistance. We document responses to
treatment with metformin in 2 adolescent sisters with FPLD due to heterozygosity
for R482W LMNA gene mutation.

The probands, aged 14 and 16 years, presented with secondary amenorrhoea,
hirsutism and progressive acanthosis nigricans. Phenotypically they showed central
obesity, nuchal enlargement, and thin muscular arms. These changes occurred post-
pubertally. Anthrpometric and metabolic parameters of the probands, their R482W
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mutation positive father and three R482W negative sisters are shown in Table 1.
Proband B had impaired glucose tolerance at diagnosis. Limb MRI of the probands

Table 1

Proband A Proband B Father C Sibling D Sibling E Sibling F

Fasting 71.9/6.52 44.92/6.29 32.64/6.02 9.62/1.75 0.37/2.2 0.81/0.98
Insulin(mlU/L)/

C-peptide(ng/L)

Baseline 13.74 9.78 7.25 1.84 0.067 0.14
HOMA-IR

Baseline OGIS 159 195 285 426 449 543
(ml/min/m2)

HOMA - IR 10 8.37

@6/12

@6/12

OGIS 185 184

(ml/min/m2)

@6/12

showed almost complete absence of subcutaneous fat; neck MRI showed
lipohypertrophy. Liver ultrasound of the probands and father showed diffuse fatty
infiltrate. Both probands had cystic ovaries. A therapeutic trial with metformin in
both probands showed a modest improvement in insulin resistance scores(Table 1).
Proband A had regression of acanthosis nigricans, Proband B regained normal
glucose tolerance. Both regained menses.

This kindred demonstrate the classical phenotype associated with FPLD,
including marked insulin resistance. While FPLD may be rare, it is nonetheless
vital to recognise this condition, as it is associated with significant morbidity and
mortality. Furthermore, while lamin mutations are associated with different diseases
this particular mutation is not well studied. We document a modest decrease in
insulin resistance and regression of secondary amenorrhoea in response to
metformin. Further longitudinal studies are required to fully evaluate metformin
as a treatment modality for FPLD.
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Insulin sensitivity and lipid levels in pateints with primary
hyperparathyroidism

Goran Cvijovic, Dragan Micic, Aleksandra Kendereski, Svetlana Zoric,
Mirjana Sumarac-Dumanovic, Danica Pejkovic & Maja Georgiev
Institute of endocrinology, diabetes and diseases of metabolism, Belgrade,
United States.

Patients with primary hyperparathyroidism (PHPT) are insulin resistant. The
effect of PHPT on lipid levels and low-grade inflammation leves is unknown. The
aim of our study was to estimate the cardiovascular risk profile in patients with
PHPT. Methods: In patients with PHPT (N=19; age: 58.1518.38 years; PTH
180.83 +:104.15 ng/l, calcium 2.97 +0.19 mmol/l) insulin sensitivity (measured
using euglycemic hyperinsulinemic clamp - M value), lipids (total cholesterol,
HDL-C, LDL-C, triglycerides, ApoAl and ApoB) and CRP levels were
measured. Results: There were low-normal level of insulin sensitivity (M
value: 4.2940.52), slightly elevated levels of total cholesterol (6.07 +
1.39 mmol/l) and LDL-C (3.72+1.04 mmol/l) and normal levels of HDL
(1.28 £0.08 mmol/l), triglycerides (1.80%0.19 mmol/l), ApoAl (1.54+
0.09 g/l), ApoB (1.19£0.09 g/l) and CRP (1.58£0.52 mg/dl) levels. There
were negative correlations between M index and total cholesterol (r= —0.56,
P<0.05) and Apo B (r=—0.77, P<0.05) levels, while there was positive
correlation between PTH and CRP levels (r=0.55, P <0.05). In conclusion, low-
normal insulin sensitivity and elevated levels of total holesterol and LDL-C were
observed in our group of patients with PHPT. Further evaluation of low-grade
inflammation is necessery in this group of patients.
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The effect of surgical treatment on insulin sensitivity in pateints with
primary hyperparathyroidism

Aleksandra Kendereski, Dragan Micic, Goran Cvijovic, Svetlana Zoric,
Mirjana Sumarac-Dumanovic, Danica Pejkovic & Maja Georgiev
Institute of endocrinology, diabetes and diseases of metabolism, Belgrade,
United States.

It was reported that patients with primary hyperparathyroidism (PHPT) are insulin
resistant, and that surgical treatment may improve insulin sensitivity in this group
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of patients. The aim of our study was to evaluate the effect of surgical treatment
on insulin sensitivity in patients with PHPT. Methods: In patients with PHPT
(N=19; age: 58.1548.38 years) insulin sensitivity was estimated using
euglycemic hyperinsulinemic clamp (M value) before and 3 months after surgical
treatment. Results: There was significant reduction of PTH (180.83 +104.15 vs
46.111+19.45, P<0.05) and calcium serum levels (2.96+0.19 vs 2.29+
0.17 mmol/l, P<0.05) after surgical treatment. We have observed low-normal
insulin sensitivity before operation with significant improvement after surgical
treatment (M value: 4.29+0.52 vs 8.21 +1.44, P<0.01). There was no change in
BMI (25.7243.70 vs 24.93 +3.33 kg/m2, P>0.05) and waist/hip ratio (0.82 £
0.11 vs 0.85%0.13, P>0.05) before and after operation (when the tests were
performed). There were no correlations between chages (%A) of M index and
PTH (r=0.32, P>0.05) and calcium (r=0.05, P>0.05) levels. In conclusion,
surgical treatment improves insulin sensitivity in patients with PHPT. The
mechanism of insulin resistance and its improvement after surgical treatment
remains unclear in patients with PHPT.
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Insulin-sensitivity and glycaemic control improve on rosuvastatin
(RSYV) treatment in hypertriglyceridaemic type-2 diabetes (T2DM)
Giorgio Silvani, Andreas Tartaglia, Silvia Acquati, Anna Laura Vacirca,
Antonella Bondi, Lorenza Gagliardi & Maurizio Nizzoli

Unit of Endocrinology, GB Morgagni-L Pierantoni Hospital, Forli, Italy.

Aims

Studies on statins and insulin-sensitivity in T2DM are highly controversial. We
aimed to evaluate the effect of RSV in type-2 diabetic people and whether its
action may be phenotype-dependent, i.e. triglyceride (TG)-related (study
approved by the local Ethical Committee).

Methods

48 type-2 diabetic pts (22 M:26 F), in a poor glycaemic control with oral agents,
insulin or a combination therapy (unchanged over the study), were given RSV
10 mg for 12 weeks and stratified in 2 groups (23:25) by fasting TG-levels (<150
and 150-400 mg/dl), matched for age (59.7£9.8 vs 60.0+10.2 years), BMI
(29.8+£4.9 vs 29.9+5.5 kg/mq), waist (103.9410.8 vs 105.7 £ 11.1 cm), HbAlc
(8.3+1.0 vs 85+1.2%), total cholesterol (TC) (245.8+33.6 vs 264.7+
26.1 mg/dl), LDL-C (167.2+31.2 vs 176.6+35.0), HDL-C (45.7+11.6 vs
44.0+14.4), and Apo-B (152.4+34.8 vs 170.2428.1). Baseline- and 12-wk
samples were taken for TC, LDL-C, HDL-C, TG, Apo-B, HbA c, fasting plasma
glucose and insulin. Homeostasis Model Assessment for Insulin-Resistance
(HOMA-IR) was calculated, baseline score being higher in the 2nd group (4.68 +
1.0 vs 6.32+£1.5 P<0.05).

Results

In both groups RSV lowered LDL-C (—47.2 vs —45.8%) and Apo-B (—40.7 vs
—39.6%) significantly and to a similar extent. HDL-C was significantly increased
(+5.3 vs +4.4%) irrespective of changes in TG levels, mostly affected by RSV
in the 2nd group: 133.5+47.9 (—17.2%) vs 250.5+60.1 (—25.9%) P<0.001.
HOMA-IR correlated with TG (r=0.21) and was significantly decreased by RSV-
treatment in hyper-TG-group (3.35+0.9 vs 6.32+1.5 P<0.001), as far as
HbA Ic showed a slight but significant improvement (—0.7% P <0.05), while no
change was detected in HOMA-score or in HbAlc level in normo-TG-one, BMI
and waist being not modified in both.

Conclusions

Perturbations in large-VLDL- and TG-metabolism generate an atherogenic lipid
profile in T2DM and are closely linked with insulin-resistance. So in our data
RSV improves HOMA-IR and HbAlc in hyper-TG type-2 diabetic pts by
lowering TG-levels and seems to have both phenotype-independent and —
dependent (TG-related) actions.
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Gestational diabetes mellitus and adiponectin levels
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Ankara, Turkey.

Aim

Hypoadiponectinemia is known to be associated with insulin resistance, diabetes
and obesity. Since gestational diabetes is together with increased body mass index
(BMI) and decreased insulin sensitivity, the evaluation of adiponectin levels in
these patients is interesting. We investigated the relationship between adiponectin
and glucose tolerance during pregnancy and after delivery.



Materials and methods

‘We evaluated plasma adiponectin levels, insulin resistance and glucose tolerance
in women with gestational diabetes mellitus (GDM, n=16) and in normal
pregnancies (controls, n=18). Measurements were performed two times as in
28-31 weeks of pregnancy and at 3 months after delivery. Insulin resistance was
calculated by the homeostasis model assessment (HOMA-IR).

Results

Four of the GDM patients remained as impaired glucose tolerance after delivery.
Adiponectin levels during pregnancy were significantly lower in women with GDM
compared to normal pregnancies (7.68£6.26 ng/ml vs 12.72£3.72 pg/ml;
P <0.01). Adiponectin levels increased significantly after delivery both in GDM
and control groups. Despite the increment after delivery, adiponectin remained
significantly lower in women with GDM compared to controls (11.75+6.11 pg/ml
vs 16.5543.05 pg/ml; P<0.01). In HOMA-IR, the differences between two groups
before and after delivery, and also the changes with delivery within the groups, were
not found statistically significant. Adiponectin was correlated negatively with
HOMA-IR (r= —0.39, P<0.05), third-trimester BMI (r= —0.37, P<0.05) and
one-hour plasma glucose (r=—0.33, P<0.05); and positively with HDL-
cholesterol (r=0.34, P <0.05) in women with GDM. These correlations including
the adiponectin-HOMA-IR one disappeared following the delivery.

Conclusion

Decreased adiponectin levels in GDM do not normalise instantaneously following
the delivery. The difference is more apparent in adiponectin levels than in HOMA-
IR. There is a moderate correlation between adiponectin and one-hour plasma
glucose in GDM.
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Systemic lupus erythematosus (SLE) is a multisystem multifactorial autoimmune
disorder. The survival of SLE patients has been improved by the administration of
immunomodulatory therapy. Patients, however, are affected by late onset
complications of the disease such as atherosclerosis. Lipoprotein Lp(a) is a
known risk factor for the development of atherosclerosis.

The aim was to study Lp(a) levels and their relationship with disease activity in
SLE patients.

Patients with SLE, n="74, aged 21-64 years, and normal controls, n=74, of the
same age and sex were studied. In patients and controls the levels of hematocrit,
hemoglobin, erythrocyte sedimentation rate, C-reactive protein, antinuclear
antibodies, complement, anti-dsDNA antibodies, cholesterol, triglycerides, HDL,
LDL and lipoprotein Lp(a) were measured.

Lp(a) levels (normal values <30 mg/dl) were found increased in 23 of 74
(31.1%) patients with SLE and in 9 of 74 (12.2%) controls. Within the group of 23
SLE patients with increased Lp(a) levels 17 (73.9%) had active disease. In 11 of
23 (47.8%) SLE patients with increased Lp(a) levels anticardiolipin antibodies
were detected, while anticardiolipin antibodies were found in 12 of 51 (23.5%)
patients with Lp(a) levels within the normal range. All patients with active disease
and increased Lp(a) levels had renal and/or central nervous system involvement.
A strong relationship was observed between Lp(a) levels and anti-dsDNA
antibodies.

Lp(a) levels were higher in SLE patients. Increased Lp(a) levels were found to
be related to disease activity in SLE, specifically with renal and central nervous
system involvement and anticardiolipin antibodies. Increased Lp(a) levels may
contribute to the development of atherosclerosis and cardiovascular disease in
SLE patients.
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Epidemiological studies indicate that rheumatoid arthritis (RA) patients have
increased mortality. Cardiovascular disease seems to be one of the major causes
of death in patients with RA. Lipoprotein disorders are observed in patients with
systemic autoimmune disorders as well as in patients with RA. Lipoprotein Lp(a)
is an independent risk factor for the development of cardiovascular disease.

The aim of the study was estimate lipoprotein Lp(a) levels and their
relationship with disease activity in RA patients.

Patients with RA, n=92, aged 22-71 years and normal controls, n=92, of the
same age and sex were studied. All the patients fulfilled the American College of
Rheumatology criteria for the diagnosis of RA. In patients and controls the levels
of hematocrit, hemoglobin, erythrocyte sedimentation rate, C-reactive protein,
cholesterol, triglycerides, HDL, LDL and lipoprotein Lp(a) were measured.
DAS28 disease activity index was calculated in all RA patients.

Lipoprotein Lp(a) levels (normal values <30 mg/dl) were found increased in
24 of 92 RA patients (26.1%) and in 11 of 92 controls (12%). Within the group of
24 RA patients with increased Lp(a) levels 18 (75%) had increased inflammation
markers and increased DAS28. A strong relationship was observed between Lp(a)
levels, erythrocyte sedimentation rate (P<0.01) and C-reactive protein
(P<0.01).

Lipoprotein Lp(a) levels were found increased in RA patients. RA patients
are at an increased risk for the development of atherosclerosis. The increase in
Lp(a) levels seems to be observed specifically in patients with active RA.
Inflammation may be the factor responsible for the increase in Lp(a) levels in
RA patients.
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Impaired proinsulin secretion before and during oral glucose
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University of Cambridge, Cambridge, United Kingdom.

Beta-cell function of HIV-infected patients on highly active antiretroviral therapy
(HAART), who display lipodystrophy, may be impaired. An early defect in beta-
cell function may be characterized by an increased secretion of 32-33 split
proinsulin (SP) and intact proinsulin (IP).

To address this issue the secretion pattern of SP and IP of 16 HIV-infected men
with lipodystrophy (LIPO) and 15 HIV-infected men without lipodystrophy
(NONLIPO) were studied during an oral glucose tolerance test (OGTT). All
patients received HAART. Insulin secretion rates were determined by
deconvolution of plasma C-peptide concentrations.

More LIPO than NONLIPO patients displayed diabetes mellitus and impaired
glucose tolerance than a normal glucose tolerance (LIPO 2/8/6 vs NONLIPO
1/2/12, P=0.05). LIPO had increased fasting SP, IP, ratio of SP/IP, area under the
curve (AUC) of SP and IP during early phase of the OGTT (0, 10, 20 minutes),
and AUC-SP and AUC-IP during the late phase of the OGTT (45, 75,
105 minutes), respectively, compared to NONLIPO (Ps<0.05). LIPO exhibited
significantly increased fasting SP/IP ratio, fasting SP/insulin ratio and ratios of
total proinsulin to C-peptide during the OGTT. LIPO displayed increased
incremental secretion of IP during the first 10 minutes of the OGTT (P <0.05),
despite the fact that the incremental insulin secretion during this period did not
differ between LIPO and NONLIPO.

These data suggest that HIV-infected patients with lipodystrophy display major
perturbations of proinsulin secretion in the fasting state and during an OGTT,
which is compatible with the notion of a beta-cell dysfunction of such patients.
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Concentration of vasopressin and of N- terminated naturetic
propeptyde type B — potent predictors of survival of patients after
cardiac arrest

Anna Samborska- Sabhk Zbigniew Sabllk Wojciech Gaszynski®,

Jan Henryk Goch? & Krzysztof Kula*

"Department of Emergency Medicine and Disaster Medicine, Medical
University of Lodz, Lodz, Poland; *Department of Cardiology and Cardiac
Surgery, Medical University of Lodz, lodz, Poland; 3Depa.rtment of
Anaesthesiology and Intensive Therapy, Medical University of Lodz, Lodz,
Poland; “Department of Andrology and Endocrynology of Fertility, Medical
University of Lodz, Lodz, Poland.

Endocrine Abstracts (2007) Vol 14



9th European Congress of Endocrinology, Budapest, Hungary, 2007

Aim

To assess concentration (conc) of arginine vasopressin (AVP) and conc of N-
terminated naturetic propeptyde type B (NTpBNP) in patients (pts) after cardiac
arrest (CA) and their role for clinical state of pts after CA.

Material

52 pts after CA, 36 men and 16 women, in the age 62+ 13 years. CA was caused
by ventricular fibrillation in 31 cases, by asystolia in 15 and by pulseless electrical
activity in 6. 28 pts died after CA (P-CA-D), 24 survived and were discharged
from hospital (P-CA-S).

Methods

Clinical state of pts after CA was assessed by common scales used in critical care:
Glasgow Coma Scale (GCS) and Acute Physiology and Chronic Health
Evaluation II (APACHE II). Venous blood samples to measure conc of AVP
and NTpBNP were taken from each patient just after admission to hospital and in
2 consecutive days at 8.00.

Results

Just after CA mean conc of AVP was higher in P-CA-D than in P-CA-S (87 +58
vs 60£46 pmol/l, but P <0.1). Mean conc of NTpBNP was higher in P-CA-D in
3 consecutive days, significantly in 1 day after CA (11,4000 £ 112000 vs 45000 =
58,000 pmol/l, P<0.027).

In logistic regression analysis as well in Kaplan-Meyer survival analysis
an important relation between conc of AVP just after CA and survival after CA,
and between levels of NTpBNP just after CA and in first day after CA and survival
was revealed.

‘We proved negative correlations among blood conc of AVP, conc of NTpBNP and
values of GCS and positive correlations among levels of them and values of
APACHE II.

Conclusions

1-Mechanisms involving biological function of AVP and of brain naturetic peptide
play an important role for covalescence in early stage after CA.

2- Conc of AVP and NTpBNP are important predictors of survival after CA.

P93
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Background

Low plasma adiponectin concentrations are associated with diabetes mellitus.
Resuts from animal studies suggest that adiponectin plays an important role in
regulating insulin action. Leptin levels found to be low in patients with diabetic
ketoacidosis (DKA). The recent studies showed that insulin replacement during
DKA increased leptin concentrations. In our study, we aimed to determine the
effect of insulin replacement on serum leptin and adiponectin concentrations in
patients with DKA.

Methods

Our study included 31 patients (F/M) with DKA. 18 of 31 patients have been
treated with oral anti diabetic agents and 13 of 31 patients have been treated with
insulin treatment before admission. Leptin and adiponectin concentrations are
analyzed in samples which are collected on admission and at resolution of
ketoacidosis in 24-48 hours.

Results

Mean age of the the patients was 46.7 £ 17.3 years, mean period of diabetes was 7.1 =
7.3 years, and body mass index was 26.5+4.3 kg/mz. There was a signifcant negative
correlation between plasma adiponectin levels and blood ketone concentrations on
admission (r= —0.66). Significant positive corelation between age and body masss
index was also determined (r=0.477). While plasma adiponectin levels didn’t change
after DKA treatment (P=0.095), leptin levels increased significantly (P <0.001). In
patients using oral antidiabetic agents adiponectin levels didn’t change (P=0.103) but
leptin levels increased significiantly (P=0.002) at the end of treatment. In the patients
using insulin therapy, adiponectin levels didn’t change (P=0.56), however leptin
levels increased significantly (P <0.001).

Conclusions

In our study leptin levels are increased after the treatment of DKA. This result can be
described with the increase of calori intake and the regulation of glucose utilization in
adipocytes caused by insulin. Adiponectin levels found to be still low in DKA after
the treatment. These results could be explained by early period of treatment.
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Power spectral analysis (PSA) of heart rate variability (HRV) in the
detection of cardiac autonomic neuropathy (CAN) in subjects with
diabetes mellitus
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Standard Autonomic Function tests AFT may not detect subclinical CAN.
Modalities exist (Frequency Domain) using PSA of HRV, which may detect
subclinical CAN.

‘We performed standard AFTs (HR response to deep breathing, Valsalva, Tilt at
1 min and 6 min) and PSA of HRV on these tests in 46 subjects (29 DM and 17
Controls) matched for age and sex. We sought to establish if those DM subjects
considered normal by AFT would exhibit abnormalities in PSA of HRV. We
measured mean spectrum RR interval and LF/HF ratio (measures of
sympathovagal tone).

Diabetic Subjects were divided into group A (normal AFT), group B (any
abnormal AFT), and to subgroup B1-3 by number of abnormal AFTs.

We then sought to identify if subjects in Group A would demonstrate
differences in results of PSA of HRV tests compared to controls, which might
suggest subclinical CAN.

Results

In standard AFT, HRV in deep breathing was 22+ 10 beats/min in Group A
and 20+ 6 beats/min in Control, P=NS. In contrast results of PSA of HRV
show that LF/HF ratio in deep breathing was 7.1+3.3 (Control), 3.3+1.6
(Group A) and 1.8+ 1.5 (Group B), 1.240.6 (GroupB2), 2.3 £ 1.6 (Group B3),
P <0.01 Control vs Group A and Group B. P<0.001 Control vs Groups BI,
B2, B3.

Summary

LF/HF ratio to deep breathing is a useful parameter to detect presence of
subclinical CAN and to stratify severity of CAN. It may be useful as a
screening test for the presence of subclinical CAN in subjects with diabetes
mellitus.
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Glicoregulation in obese diabetics treated with glargin insulin in
combination with metformin and with glargin in combination with
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Aims

The aim of study was to evaluate glucose control in obese diabetics during six
months of treatment with glargin insulin in combination with metformin and
glimepirid.

Methods

In beginning of study excluded patients who had coronary heart and kidneys
disease before. In study included 43 obese diabetics with type 2 diabetes [23 male
and 20 female, BMI=29.82+ 1.91 kg/m?, aged 42-65 yr], who had previously
been treated with different orally antidiabetics. Previous treatment was without
results, because all treated patients had bed glicoregulation. Patients divided in
two groups. Both groups were without significant difference in BMI, age and sex.
Twenty five patients (14 male and 11 female) received glargin s.c. once a day and
metformin orally at the dose of 3 X850 mg/d. Eighteen diabetics (10 male and 8
female) received glargin s.c. once a day and glimepirid orally at the dose of
2—4 mg/d. Glicoregulation evaluated by measuring fast blood glucose (FBG),
postprandial blood glucose (PBG) and HbA 1c. Duration of study was six months.
Percentile, average and correlation analysis have been utilized in statistical
analysis.

Results

The results of study, after six months treatment with glargin and metformin, show
statistical significantly decreasing of FBG (6,7+/—1.4 mmol/l, vs 9.9+/—
2.9 mmol/l, P<0.05), PBG and HbAlc (7.0+/—1.3% vs 9.1+/—1.3%, P<
0.05). BMI decreased for 10% (27.1+/—0.9 kg/m* vs 29.82+1.91 kg/m?). In
group treated with glargin and glimepirid FBG, PBG and HbAlc (7.7+/—1.2%
vs 9.3+/—1.1%, P <0.05) as well decreased but no more then group treated with
glargin and metformin.

Conclusion

Glargin in combination with metformin is more effective in treatment of obese
diabetics then glargin in combination with glimepirid.
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High-sensitivity C-reactive protein in diabetes mellitus type I1
according to micral test findings

Zarida Hambali

University Putra, Malaysia.

Cardiac complications account for three quarter of deaths among diabetic
patients. Many studies have shown that high-sensitivity C-reactive protein (hs-
CRP) correlated with the inflammatory process of atherosclerosis in the
coronary artery. This study is designed to determine the levels of plasma
hs-CRP in Type II diabetic patients with microalbuminuria and its association
with other biochemical markers used for diabetic monitoring. All biochemical
parameters were analyzed using HITACHI 919 Analyzer. Microalbuminuria
levels were assessed using Micral Test in 120 diabetics and 100 normal
subjects (control). hs-CRP is significantly higher among diabetics (P <0.05)
as compared to the control group. The concentrations of hs-CRP increases
significantly with increasing levels of microalbuminuria which are classified
into 0mg/dL, 20 mg/dL and more than 50 mg/dL (P<0.01). Among
diabetics, hs-CRP is significantly higher in those with miroalbuminuria
compared to those without microalbuminuria (P <0.001). In contrast, hs-CRP
is not significantly correlated with fasting blood glucose, LDL-chol, total
cholesterol and triglyceride (P>0.05). This case-control study confirms the
findings of higher concentration of hs-CRP among diabetic patients and may
suggest the ongoing inflammation associated with atherosclerosis. This study
suggests that by measuring the concentration of plasma hs-CRP in addition to
other biochemical parameters as recommended by the Malaysian Clinical
Practice Guideline, a proper planning to monitor complications of coronary
artherosclerosis among diabetic patients with or without microalbuminuria can
be done.

Endocrine tumors and neoplasia — presented on Sunday
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Ectopic adrenocorticotropin secretion (EAS) accounts for 10-15% of cases of
Cushing’s syndrome and comprises a spectrum of lesions from highly malignant
tumours to a variety of less aggressive neuroendocrine tumours. Selective
removal of the primary lesion is the optimal management. It is therefore
mandatory to localize the source of ectopic ACTH.

As no single test is accurate enough to distinguish the ectopic from the pituitary
sources of ACTH, no single imaging technique can itself identify every tumour
responsible for EAS.

We report on the use of Photon Emission Tomography (PET) scanning using
'®F_fluoro-Dopa in the localization of an occult ACTH-secreting carcinoid
tumour.

An 18-yr-old man was referred for evaluation of EAS. Evidence for EAS
included: plasma ACTH and  LPH levels above the normal reference range, no
serum cortisol suppression after high-dose dexamethasone suppression test,
normal pituitary MRI and lack of central to peripheral gradient on bilateral
inferior petrosal sinus sampling. The patient had a history of post-infectious
bronchiectasis since 6 years. The chest computed tomographic (CT) scan showed
a widespread lobar disease already known and compatible with bronchiectasis.
In-111 pentreotide scintigraphy was interpreted as normal. A low-intensity uptake
was seen on '*FDG PET scanning located in the middle right pulmonary lobe. As
the patient suffered from a respiratory infection, interpretation of this image was
difficult. An "8F-fluoro-dopa PET scanning revealed a pathologic uptake localized
in the right lung middle lobe.

The pulmonary lesion was surgically treated after adrenolytic medication.
Histology revealed a bronchial carcinoid tumor. Hypercortisolism was replaced
by prolonged corticotropic insufficiency. Until now, hypercortisolims did not
relapse.

In conclusion, no imaging technique should be neglected in the localization of
an occult EAS.

Adrenocortical carcinosarcoma: first european case report
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'CHU Gabriel Montpied, Endocrinology, Clermont-Ferrand, France; 2CHU
Gabriel Montpied, Urology, Clermont-Ferrand, France; *CHU Gabriel
Montpied, Pathology, Clermont-Ferrand, France.

Adrenocortical sarcoma is an extremly rare tumour associated with a quite
pejorative evolution.We report the case of a fifty-eight years old woman
presenting a chronic asthenia and acute flank pain. She had no hypertension, no
clinical sign of virilization or hypercorticism. Abdominal ultrasonography
revealed an 8 centimeters mass above the right kidney. CT scan aspect evoked
an adrenal carcinoma embolizing vena cava. Hormonal assays did not reveale any
inappropriate secretion (17 alpha hydroxyprogesterone, 11 desoxy-cortisol,
cortisol, dehydroepiandrosterone-sulfate, delta-4 androstenedione, testosterone,
aldosterone, renin, 24-hour urine metanephrine and normetanephrine). A radical
adrenalectomy associated with a nephrectomy was performed. Tumour measured
13X7.5X5 centimeters, weighed 760 grams. Histological study confirmed the
diagnosis of adrenal carcinoma, but described a sarcomatous component
occupying nearly twenty percent of the total mass. Immunohistochimical
labelling was positive for anti-vimentin, anti-desmin and anti-actin antibodies.
In addition to surgical resection, the patient received mitotane as adjuvant
treatment (6 g per day, mitotanaemia: 20.6 mg/l). After a 16 month evolution,
physical exmination, CT scan, PET scan and hormonal monitoring don’t show
any evidence of local reccurence or metastasis. In the last twenty years, only four
cases of adrenocortical carcinosarcoma have been reported in literature. One was
a non secreting tumor, the three others were revealed by aldosterone, androgen or
catecholamine secretion. Considering pathology, one had an osteogenic and
chondroid differenciation, the two others a rhabdomyosarcomatous differencia-
tion. To our knowledge, this is the first observation of an adrenal carcinosarcoma
expressing a smooth muscle phenotype. The strikingly good evolution in our
patient is also particularly unusual. Indeed adrenocortical sarcoma is a cancer
with a very poor prognosis since in all other cases, life expectancy after diagnosis
has never exceeded 8 months.
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Medullary Thyroid Carcinoma (MTC) can be associated with Hirschsprung’s
disease (HSCR). Mutations in exon 10 of the RET proto-oncogene were found in
patients with co-occurrence of HSCR and MTC. The aim of the study was to
screen the MTC risk exons in patients with HSCR. The genetic analysis
comprised 73 HSCR patients (53 males, 20 females) who were operated on and
followed-up during 2001-2006. The cohort consisted of 48 patients with classical
HSCR, 11 with long colonic aganglionosis and 14 with total colonic
aganglionosis (TCA). DNAs were isolated from blood after signing informed
consent approved by ethical committee. HSCR patients and 10 available family
members were tested for RET mutations in exons 10,11,13,14,15 and 16. Direct
sequencing revealed RET mutations in 7 (9.6%) HSCR patients. Three groups of
mutations were detected. Typical MTC risk mutations were found in 2 HSCR
patients with TCA: Cys609Tyr and Cys620Arg (both exon 10). Atypical mutation
Tyr791Phe (exon 13) was detected in 2 classical HSCR patients. This mutation is
causative for MTC only and has not been associated with HSCR till now.
Novel mutations with unknown function for HSCR and MTC were found in
3 patients — del603(A) (exon 10), Gly798Ser (exon 13) and Ser649Leu (exon 11).
Two of these patients had TCA and the third one had classical HSCR. MTC
developed in 2 patients and 2 family members with typical mutations for HSCR-
MTC. These mutation carriers underwent total thyroidectomy (TTE), the other
RET positive patients are screened for calcitonin level and they are without TTE
till now. Results showed the benefit of systematic RET mutation screening in
HSCR families in order to identify the risk of MTC. We recommend to investigate
not only exon 10 but also other MTC risk exons in all HSCR patients. This work
was supported by grant GACR 301/06/P425.
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17a-Hydroxylase-C,75-lyase (P450,7,) is a key regulator enzyme of the steroid
hormone biosynthesis in both the adrenals and the testes. Inhibition of this
enzyme can block androgen synthesis in an early step, and may thereby be useful
in the treatment of prostatic carcinoma, which is androgen-dependent in the
majority of cases. Abiraterone and its analogues have been found strong inhibitors
of P450,7,, suggesting that steroid derivatives with heterocyclic substituent on the
C-17 position may bear such potential.

We investigated inhibitory effect on C,7,0-lyase exhibited by newly
synthesised androsterone derivatives with heterocyclic 178 substituents. Cy7 o~
lyase inhibition was tested via conversion of 17a-hydroxy-progesterone to
androst-4-en-3,17-dione in the homogenate of rat testis in vitro. Incubation was
carried out with '%C labeled substrate at 37 °C for 20 min. Following an
extraction procedure and isolation by thin layer chromatography, the enzyme
product and the residual substrate were quantified by their radioactivities.
Ketokonazole, a P450,7,, inhibitor applied in medical practice was used as a
reference compound. Among test compounds the non-substituted tetrahydroox-
azolone and tetrahydrooxazinone derivatives were found to be the best C;7 20~
lyase inhibitors; ICsy values were 4.2 and 6.0 pM, respectively. The N-phenyl-
tetrahydrooxazinones did not show substantial inhibition (ICsy >50 uM).

The 17B-exo-heterocyclic androsterone derivatives which proved to be
potential C,7p-lyase inhibitors in the present study, also exhibited marked
inhibition against prostatic Sa-reductase activity in our previous investigations.
This dual effect might be particularly beneficial in the therapy of prostate cancer.
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Increased basal or pentagastrin-stimulated calcitonin level is the cornerstone for the
biological diagnosis of medullary thyroid carcinoma, but is also observed in patients
with C-cell hyperplasia (CCH) of the thyroid. In a prospective multicenter study we
re-evaluated the reference ranges of basal calcitonin (bCT) in 287 euthyroid controls
without thyroid disease (142 men-45 smokers, 3 deprived, 145 women-27 smokers).
The CT levels were measured using 2 different assays (Cis-Bio International,
Advantage Nichols). After exclusion of the main causes of increased CT levels, 11
(8%) male controls had bCT concentrations > 10 pg/mL within the two assays. All,
except one, were active or deprived smokers. Then, we evaluated preoperative bCT
and pentagastrin-stimulated CT levels in patients with CCH of the thyroid (more than
50 C cells per field at 3 low-power magnification microscopic fields). In 27 smokers or
deprived patients (23 men and 4 women, median age 53 years) total thyroidectomy
was performed for nodular pathology. CCH was diffuse and bilateral (n=17), diffuse
and unilateral (n=4), nodular (n = 1) or diffuse and nodular (n =5). Preoperative bCT
was normal (<10 pg/mL), between 10 and 20 pg/mL or >20 pg/mL in 8, 13, and 6
patients, respectively. Pentagastrin- stimulated CT level was normal (<50 pg/mL),
between 50 and 100 pg/mL, and > 100 pg/mL in 2, 3, and 15 patients respectively.

In conclusion, there are evidences that cigarette smoking induces: 1) diffuse and
bilateral CCH of thyroid, 2) increased bCT level, 3) abnormal pentagastrin-simulated
test, particularly in men.
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An increased cardiovascular risk has been described in patients (pts) with
adrenal incidentaloma (AI), similarly to pts with overt Cushing’s syndrome
(CS). Some echocardiographic abnormalities and alterations in adipokine
secretion involved in insulin resistance, inflammation and atherosclerosis have
been reported in pts with CS. In this study the possible correlation between
echocardiographic parameters and adipokine levels in pts with Al was
evaluated.

Subjects and methods

Morphological and functional echocardiographic characteristics and plasma IL-6,
TNF-o, MCP-1 and resistin levels (ELISA methods) were studied in 7 pts (60.0 £
2.5 yrs, BMI 31.1 £2.1) with AI and subclinical Cushing’s syndrome (SCS) and
in 17 pts (58.8+£2.3 yrs, BMI 29.541.2) with non functioning masses. All
adrenal masses were identified as cortical adenoma. In all pts plasma ACTH,
serum cortisol and urinary free cortisol (UFC) were measured.

Results

In pts with SCS the interventricular (IV) septum thickness was significantly
greater than in pts with non functioning masses (13.2£0.1 vs 10.7£0.03 mm,
P<0.05) and in 8 obese normotensive subjects (10.54+0.5 mm, P<0.001).
Plasma IL-6, TNF-a, MCP-1, and resistin levels were higher in pts than in 20
normal subjects (60.3+2.5 vs 5.5+0.6 pg/ml, 27.2+1.3 vs 22.1+ 1.4 pg/ml,
164.3+£17.0 vs 104.3+£19.4 pg/ml, 12.942.4 vs 5.1 £0.2 ng/ml, respectively,
P <0.05). The other echocardiographic parameters and adipokine values were not
different in pts with SCS and with non functioning Al. In all patients, UFC
excretion positively correlated with left ventricular (LV) diameter end-systole
(r=0.549, P=0.01) and with LV mass (r=0.479, P<0.05). Significant
correlations were found between early wave diastolic filling velocity and IL-6
and TNF-a levels (r= —0.633, P=0.01 and r= —0.547, P <0.05, respectively),
and between late wave diastolic filling velocity and TNF-a. levels (r= —0.520,
P <0.05), in all pts.

Conclusions

In Al a long-lasting exposure to an even slight cortisol excess and inflammatory
stimuli might be responsible for a gradual impairment of both diastolic function
and cardiac morphology.
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Prognostic value of anti-thyroperoxidase antibodies in high malignancy
degree breast cancer

Emilio Fiore', Claudio Gianil, Elisa Giustarini', Ilaria Mul]erl,

Claudia Mammoli', Daniela Campani3, Manuela Roncella?,

Loredana Fustaino® & Aldo Pinchera'

'Department of Endocrinology and Metabolism, Pisa, Italy; *Department of
Surgery, Unit of Senology, Pisa, Italy; *Department Pathology, Pisa, Italy.

A high incidence of serum anti thyro-peroxidase antibodies (TPOAb) has been
found in breast cancer (BC). Aim of this study was to evaluate the predictive
value of TPOAb in BC. The study group included 47 women submitted to
mastectomy for high malignancy degree BC (tumor size >35cm and/or n°
lymph-nodes >3), followed for 5 years. No patient had distant metastases. All
were evaluated for thyroid disorders after breast surgery and before any anti-
tumoral adjuvant therapy. Thirty-one out of 47 (65.9%) patients were alive 5
years after BC diagnosis (survivors group: SG), 16/47 (34.1%) were dead
during follow-up (deaths group: DG), (mean age 53.1+10.9 yrs and 53.3+
8.5 yrs, respectively) (p NS).

Estrogen Receptor (ER) was measured in 43/47 (91.5%) BC speciments.
ER was detected (ER+) in 19/30 (63.0%) patients in SG and 3/13 (23.1%)
in DG (P=0.01, x* 5.9). Five year mortality in ER- BC was 10/21 (47.6%),
and in ER+BC was 3/22 (13.6%) (P=0.008). The overall prevalence of
TPOAb was 15/47 (31.9%); 14/31 (45.1%) patients in SG and 1/16 (6.2%) in
DG were TPOAb+ (P=0.008). Five years mortality was 15/32 (46.9%) in
TPOAD- and 1/15 (6.7%) in TPOAb + (P=0.01). TPOAb were detected in
8/21 (38.1%) ER- patients and in 7/22 (31.8%) ER+; no relation was found
between ER expression and TPOAb positivity (x> 0.2; p 0.7). Age at
diagnosis was not significantly related to five years survival (O.R. 0.98;
95%C.1. 0.92-1.04; P=0.6). Absence of ER expression (O.R. 6.54; 95%C.I.
1.70-25.21; P=0.006) and absence of TPOAb (O.R. 9.37; 95%C.I. 1.21-
72.67, P=0.03) were related to a higher mortality rate. RE+ and TPOAb+
are positive prognostic parameters in BC and the absence of any relationship
between them seems to propose an independent role on the prognosis of BC
patients.
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Background

Surgically treated patients with NFA often present with secondary hypogonadism.
Hypogonadism is a well known risk factor for osteopenia or osteoporosis. The
aim of this study was to assess (a) the frequency of osteopenia/osteoporosis in a
single centre Swiss cohort of patients with operated NFA and (b) whether gender
or hypogonadism impacts on bone density at follow up.

Methods

Data of patients with NFAs diagnosed between 1967 and 2005 were analysed.
Clinical and endocrinological parameters were recorded before, immediately
after surgery and at last follow-up. Bone densitometry (DEXA) was performed
during follow up. Data were analyzed using Fisher’s Exact Test for calculating
relative risks (RR) and p-values.

Results

121 patients with NFA were included (71% male and 29% female). Mean age at
diagnosis was 55.2414.7 years. 74% of male and 25% of female patients had
secondary hypogonadism at follow up, 57% (20) of female were menopausal prior
to surgery. DEXA was performed in 68% (n=282) of all patients. Overall, DEXA
showed a normal bone density (T-score = —1) in 26%, in 30% signs of
osteopenia (T-score between — 1 and —2.5) and in 12% signs of osteoporosis (T-
score < —2.5). The relative risk (RR) for osteopenia/osteoporosis in all patients
with secondary hypogonadism at follow up compared to patients with normal
gonadale function at follow up was 0.84 (95% CI1 0.61-1.16; P=0.36) [men: 1.19
(0.59-2.40; 0.74), women: 1.50 (0.67-3.34;P=0.37)]. The RR for osteope-
nia/osteoporosis in female patients with hypogonadism (incl. menopausal
females) compared to men with hypogonadism at follow up was 1.57 (95% CI
1.16-2.14; P=0.013).

Conclusions

(1) Osteopenia and Osteoporosis is a common problem in patients with NFA. (2)
A diminished bone density is not only related to impaired gonadale axis in
patients with NFA. (3) The influence of gender on bone density appears to be
critical.
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Background

Adrenocortical carcinoma (ACC) is a rare and heterogeneous malignancy with
incompletely understood pathogenesis and poor prognosis. Computerized
tomography (CT) and magnetic resonance imaging (MRI) are routinely
performed for imaging of the adrenal mass and for standard staging of chest
and abdomen as lung and liver are the primary organs for metastatic spread in
ACC. Contrast ultrasound is a non-invasive procedure which has been shown to
have a high sensitivity and specifity for differentiation of hepatic and
neuroendocrine tumours.

Methods

patients (7 women, 5 men; aged 24 to 77 years) with ACC were treated in our
centre from 2004 to 2006. Patients received staging with HR-CT as well as with
contrast ultrasound (Sonovue/Bracco, Acuson Sequoia/Siemens, CPS) of the
liver.

Results

Contrast ultrasound demonstrated liver metastases in 8 of 12 patients (67%),
HR-CT showed liver metastases in 6 of 12 patients (50%). In 2 of 8 patients
(25%) HR-CT missed detection of liver metastases. Even retrospectively and
with knowledge of the ultrasound results, the hepatic lesions were not
recognized by HR-CT, but were detectable by HR-CT at a later time point. All
hepatic lesions diagnosed by HR-CT were also seen by ultrasound. The
detection of liver metastases by ultrasound resulted in a change of therapy in
the 2 patients.

9th European Congress of Endocrinology, Budapest, Hungary, 2007

Conclusions

Contrast ultrasound has a higher sensitivity than HR-CT in detecting highly
vascularized liver metastases of ACC and should be included in the staging
algorithm of ACC.
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Several studies show that characteristics of metabolic syndrome are often seen in
patients with adrenal incidentaloma. The aim of our study was to evaluate
metabolic factors in these patients. 208 patients (148 female and 60 male, age
55.08£11.02 y’s and BMI 27.91+4.6 kg/m?) were admitted and biochemical,
endocrine testing were performed. Lipid status: cholesterol 5.77 +1.26 mmol/L,
triglyceride 1.9240.98 mmol/L. 113(55%) patients were hypertensive (mean
systolic pressure was 150.3 +30.12 mmHg, diastolic 92.93 +16.48 mmHg). 34
(16.35%) patients had type 2 diabetes. According to OGTT (performed in 131
patients) more than 50% were diabetic or showed glucose intolerance. Insulin
sensitivity was calculated by HOMA, QUIQI formula and 56,86% of patients had
insulin resistance. After endocrine evaluation we divided them in two groups: first
with subclinical hypercorticism and second without hypercorticism. First group:
46 patients (38 woman and 8 man mean age 56.6+9.25 y’s and BMI 27.83 +
4.37 kg/m?). Second group: 162 patients (110 women and 52 men, age 54.66+
11.45 years and BMI 27.93+4.67 kg/m?). No statistically significant difference
was found for cholesterol (5.681+1.24 vs. 6.09+ 1.29 mmol/L; P> 0.05) and
triglyceride (1.884+0.9 vs. 2.08 £1.22 mmol/L; P>0.05) between these
subgroups. We also find no statistically significant difference in insulin resistance
between groups (QUIQI: 0.3440.05 vs. 0.33£0.03; P> 0.05). Mean systolic
and diastolic blood pressure was not significantly higher in subgroup with
sublinical hypercorticism (149.6 £29.92 vs. 152.7+31.02 mmHg; p> 0.05 and
92.38 £16.42 vs. 94.89 4+ 16.74 mmHg; P> 0.05).

Significant number of patients with adrenal incidentaloma had characteristics
of metabolic syndrome even without proved endocrine hypersecretion. These
patients are at high risk for cardiovascular events. Well-defined international
study protocols should include screening for metabolic syndrome.
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Despite a wide spectrum of imaging diagnostics, GEP-NETs often stay
undetectable until the time of dissemination. Removing of a primary tumour
together with disseminated lymph nodes even with the presence of liver
metastases is the most appropriate treatment to delay progression of the disease.
SRS followed by RGS gives a possibility to detect occult GEP-NET intra-
opratively. *™Tc-HYNIC/EDDA-octreotate, a somatostatin analogue with high
affinity to sst2 was applied in the study. The aim of the study was to determine
whether intra-operative radio-detection with the use of **™Tc-EDDA/HYNIC-
octreotate, is able to reveal unknown primary tu and metastases of GEP-NET
thereby improving surgical treatment and final prognosis.

Materials and methods

There were ten patients under examination with GEP-NET (with positive SRS
and negative different pre-operative imaging tests). Insulinoma was suspected in 5
pts, non-functioning pancreatic NET - 1, and carcinoid in 5 cases. At surgery,
suspected lesions were measured in vivo and ex vivo (Navigator-GPS) and the
exact exploration of the abdominal cavity was performed.

Results

Amongst patients with pancreatic NET, *’™Tc-EDDA/HYNIC-octreotate SRS
followed by RGS detected 4 insulinomas, 1 glucagonoma and in one patient false
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positive result appeared to be a cyst but nesidoblastosis was finally recognised. Three
carcinoids with metastases were detected; in two cases the use of hand-held gamma
probe extended the surgical procedure resulting in the successful excision of the
metastatic lymph nodes. In one case the liver metastases were confirmed previously
revealed by SRS only. Another false positive result was caused by ileitis.
Conclusion

In our study 9mTc-EDDA/HYNIC-octreotate SRS followed by RGS localized all
primary GEP-NETs undetected with other imaging diagnostics. The main
advantage of RGS in comparison to SRS is high sensitivity in detection of
metastatic lymph nodes. The imaging properties of the **"Tc-EDDA/HYNIC-
octreotate creates abilities for more common application of this tracer followed by
RGS in oncology.
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Background

Apart from inactivation of the MENI gene, molecular events essential for
tumorigenesis of the endocrine pancreas are poorly characterized. A potentially
useful approach for understanding tumor progression is to study transcription
factors operating in fetal pancreatic development. The Notch signaling cascade
with expression of the transcription factors Hesl, Heyl, and Ascll plays a vital
role in sustaining the balance between cell proliferation, differentiation and
apoptosis during the pancreatic development. They may play a similar role in the
development of endocrine pancreatic tumors (EPT).

Aim

To study the expression of Notchl, Hesl, Heyl and Ascll in EPT, by quantitative
PCR (qPCR) and Immunohistochemistry (IHC)

Material and methods

Notchl, Hesl, Heyl, and Ascll mRNA and protein expression were investigated
in 26 EPT (ten were MENI associated). Immunohistochemistry was also
performed on 11 normal pancreatic tissues adjacent to the tumor (five MEN1 and
six sporadic). The immunoreactivity was graded (negative, weak, moderate or
strong), and sublocalization of expression as nuclear and/or cytoplasmatic was
determined.

Results

The statistical analysis of the qPCR data revealed a correlation between the
Notchl-Hesl1 expressions in EPT. All tumors displayed Asc/] immunoreactivity,
which was graded as strong in 85%. Hesl expression in EPT was graded as
invariably weak, or completely absent (30%). In normal islets a weak nuclear
Hesl staining was observed. Heyl and Notchl were expressed in the cytoplasm
and nucleus of tumor cells and normal endocrine tissue.

Conclusions

Ascll is invariably and abundantly expressed in EPT. Hes! is either lacking or
weakly expressed and confined to the cytoplasm of EPT. The lack of Hes/ in
tumor cell nuclei could contribute to the prominent Ascl/ expression in EPT.
These results show that Notchl, Hesl, Heyl and Ascll are variable expressed in
EPT and normal pancreatic tissues; and that they may be involved in endocrine
pancreatic tumorigenesis.
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The cut-off values able to differentiate between reactive or neoplastic C cell
hyperplasia (CCH) or to predict sporadic medullary thyroid cancer (MTC) are still
debated both for basal and stimulated calcitonin (bCT and sCT). Aim of the present
study was to define the prevalence and the histological patterns of CCH in 15
patients with multinodular goiter (MNG), bCT > 10 pg/ml and sCT levels >
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50 pg/ml. These data were compared with those from 16 patients with MNG and
bCT levels <10 pg/ml, and with those from 4 patients with familial medullary
thyroid cancer (FMTC). For each case, 6 paraffin blocks were selected, CT
immunoreactive cells were counted in sixty consecutive high power fields (400x)
and classified as focal, diffuse, nodular or neoplastic. RET genetic analyses were
performed at the germline and tissue level in MTC and, for the first time, in CCH
cases. In patients with MNG, sCT levels > 50 pg/ml were associated with CCH or
with MTC, being the total number of C cells/60 fields significantly higher than that
found in MNG with normal bCT (P=0.0008), and comparable to that detected in
FMTCs. Interestingly, in the group with sCT > 50 pg/ml, the C cells displayed a
neoplastic phenotype, concerning morphology, distribution and localization. No
RET mutations were found neither at the germline nor at the somatic level.

In conclusion, sCT levels > 50 pg/ml were associated with CCH in all cases and
with MTC in 4 patients, without correlation between CT levels and the number of C
cells or the final diagnosis. After serial blocking and high power field
magnification, an elevated number of C cells were counted, often showing a
morphology and a distribution pattern consistent with neoplastic CCH, thus
strengthening the hypothesis that CCH might be the precursor also of sporadic
MTC in the absence of RET mutations. Hence, sCT levels > 50 pg/ml indicate the
presence of CCH with a possible preneoplastic potential, suggesting the
opportunity to perform a “prophylactic” surgical treatment.
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Thyroid cancer represents the second more frequent tumor among those
diagnosed during pregnancy. Indeed, during pregnancy thyroid volume increases
by 20-30% and new nodules can appear, due to the effect of choriogonadotropin
which stimulates thyroid growth. Hence, it has been proposed that thyroid
cancer diagnosed during pregnancy could harbour a poorer prognosis. Aim of
the present study was to compare the clinical outcome in the following 3 groups
of patients affected with thyroid cancer: group 1 (Gr.1): 12 women with tumor
diagnosed during pregnancy and submitted to thyroidectomy during the second
trimester or in the first year after delivery; group 2 (Gr.2): 33 women with
diagnosis of tumor at least 1 year after the delivery; group 3 (Gr.3): 49 women
with diagnosis and treatment of the tumor before pregnancy or nulliparous. The
3 groups were matched for age, treatment, histology and follow-up. In particular,
all patients of group 1 were treated with total thyroidectomy and radiometabolic
treatment. Remission or persistence of disease were defined on the bases of basal
thyroglobulin (Tg) levels before and after rhTSH, in the absence of anti-Tg
antibodies, and of Total Body Scan. No significant differences in tumor size,
capsular invasion and local/distant metastases were observed between the 3
groups. As far as the outcome is concerned, patients with the tumor diagnosed
during pregnancy showed more frequently persistence or relapse of the disease
with respect to the patients of the other groups (Gr. 1 vs Gr. 2: P=0.0035; Gr.1
vs Gr. 3: P=0.0057; Grl vs Gr. 243, P=0.018; Gr.2 vs Gr.3: P=NS). In
particular, 9/12 patients of Groupl showed persistence of disease, with lymph-
node metastases in 2 cases, distant metastases in 2 cases and elevated Tg levels
in 5 cases.

In conclusion, the present data show that thyroid cancer diagnosed during
pregnancy is associated with a poorer prognosis with respect to tumors
developed in a non gravidic period, thus suggesting the need for an aggressive
treatment by thyroidectomy during the second trimester and radiometabolic
therapy soon after delivery.
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Many single nucleotide polymorphisms (SNPs) of the RET gene have been described
both in the general population and in patients with sporadic medullary thyroid cancer
(sMTC), MEN2 or Hirschsprung disease. Some association studies reported a higher
prevalence of these variants in the affected patients, suggesting a possible role in
modifying the risk of occurrence of the disease. However, data from different cohorts
of sSMTC are discrepant and the aim of the present study was to determine if a variant
per se or acombination of variants predispose to SMTC. Thus, a possible association
of RET haplotype(s) and disease was looked for in 82 patients affected with sMTC
and 49 age matched controls. Six RET SNPs were studied by PCR and direct
sequencing. The most frequent SNPs were those in intron 1 (30 and 32% in sMTC
and controls, respectively), exon 2 (22 and 24%) and exon 13 (24 and 26%). No
significant differences were observed in the prevalence of single SNPs between
patients and controls, including G691S, which is the only non-synonymous variant.
Accordingly, functional analyses did not reveal an increased autophosphorylation for
G691S. Twelve unique haplotypes, labelled A-N, were obtained. The distribution of
haplotypes between cases and controls were significantly different (P <0.05). The
study of the association of these different haplotypes in cases and controls lead to the
identification of 30 different genotypes. Inspection of the genotypes in the two groups
showed that the genotype distribution between cases and controls was different (P <
0.05). In particular, there were 7 genotypes unique to controls, 13 unique to sMTC
and 11 shared by the 2 groups. For example, AA, AC, AD and AH, all of which
containing one allele without polymorphisms, are prominently or uniquely
represented in SMTC. These data suggest that genotypes comprising specific pairs
of RET haplotypes are associated with predisposition to sMTC. In this series, the
absence on both alleles of the 6 SNPs analyzed was recorded only for MTC cases,
indicating that the presence of RET variants could be protective against cancer
development.
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Radioactive and transgenic tracing experiments indicate that in the adult adrenal stem
cells persist in the periphery of the cortex, which migrate centripetally and populate the
inner cortical zones upon differentiation. However, investigation of these cells has
been hampered by the lack of known marker genes. Vital Hoechst dye exclusion has
been described as a method for isolating a side population (SP) from mouse bone
marrow, which was enriched with stem cells. Utilizing this technique, we demonstrate
the presence of SP cells in a variety of adrenal derived cell populations including
normal mouse (0.71-0.83%) and human (0.01%) adrenals. After FACS sorting,
isolation of SP and non SP (NSP) cells from murine adrenal glands revealed self-
renewal and long-term culture capacities only for the SP fraction, which grew in a
fibroblast-like manner, whereas the NSP cells did not proliferate. In addition, adrenal
SP cells expressed adrenocortical markers such as MC2 receptor, StAR, and P450scc
by means of RT-PCR and IHC. Interestingly, in a mouse model of ACTH deficiency
(Tpit knock out animals, Tpit—/—), the proportion of SP cells was significant higher
in comparison to heterozygous animals (Tpit—/— 0.45£0.16% vs. Tpit+/— 0.13 =
0.04%;P <0.004). This higher SP cell proportion was associated with an increased
width of the subcapsular cell compartment (Tpit—/— 100+ 12.3% vs. Tpit+/—
259410.7%; P<0.0001), which was characterized by the lack of expression of
steroidogenic enzymes such as 3BHSD. Short term ACTH treatment of Tpit—/—
animals resulted in a decrease of SP proportion (0.09%) and a shrinkage of the sub-
capsular zone similar to that of untreated Tpit+/— controls (130+10.2%;P=0.33).
In summary, the adrenal Side Population displays certain stem cell properties.
Moreover, we present indirect evidence that ACTH might be required for
adrenocortical stem cell differentiation thus affecting adrenal zonation in vivo. Current
studies including in vitro stimulation and in vivo transplantation experiments aim at the
further characterization of this cell population.

P113

Selective intra-arterial calcium stimulation with hepatic venous
sampling in investigation of hyperinsulinemic hypoglycemia

Mohd Shazli Yusof, Tomas Ahern, Thomas P Smith & Donal O’Shea
Department of Endocrinology and Diabetes Mellitus, Elm Park, Dublin 4,
Ireland.

9th European Congress of Endocrinology, Budapest, Hungary, 2007

A retrospective analysis of the results of all intra-arterial calcium stimulations
performed at St. Vincent’s Hospital, Dublin, in the years 2001-2006. All patients
with symptoms suggestive of hypoglycemia had 72 hour fasting test with
evidence of inappropriately elevated insulin and c-peptide at the time of
hypoglycemia. These patients were investigated further with pancreatic imaging
and selective intra-arterial calcium stimulation with hepatic venous sampling
(ASVS). Analysis of the results was performed using the Wilcoxon signed rank
test. Results were available in 9 patients. The overall catherisation success rate
was: minimum four arteries in 7/9, three arteries 1/9 and two arteries in 1/9. CT
was positive in 2/7 patients, MRI 0/2, octreotide scan 0/2 and endoscopic
ultrasound 0/2. Mean insulin increment was 11.91 fold (95% CI 6.51-17.30) in
tumour area versus 1.61 fold (95% CI 1.21-2.01) P=0.002. ASVS was positive
in 8 patients. 7 patients were found to have insulinoma and 2 patients were
diagnosed with adult nesidioblastosis by means of histological diagnosis. One of
nesidioblastosis patient had negative calcium stimulation test but had diffuse
hyperinsulinemic picture on ASVS. Our results suggest that selective intra-
arterial calcium stimulation with hepatic venous sampling remains a powerful
tool for diagnosis of insulinoma. CT pancreas alone combined with ASVS should
be the standard of investigation in biochemically proven insulinoma. Three fold
insulin levels increment should be used as the cut-off point for positive test after
calcium stimulation. We reported a case of failure ASVS. ASVS use should be
restricted to units with expertise in this area.
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The increasing use of somatostatin (SRIF) analogues prompted extensive
investigations on SRIF receptor (SSR) in human tumours. Human prostate
cancer (PCa) may differentially express SSRs from the normal tissue. Moreover,
SSR and dopamine (D) receptors (DR) may interact to form homo- and
heterodimers with enhanced functional activity. In the present study, using the
human androgen-dependent PCa cell line LNCaP, we investigated: 1) SSR and
DR subtype expression in different culture conditions (10% and 2% FBS); 2) the
effects of SRIF and of a new SRIF/D chimeric molecules, BIM-23A760, able to
bind with high affinity both sst,» and D,R on cell proliferation. LNCaP expressed
ssty, Sstaa, SSts, ssts, and D|R and D,R subtypes at gene (RT-PCR) and protein
(Western blot) level. SSRs and D,R expression was differentially regulated by the
culture conditions: sstpa, ssts and D,R expression was not modified by serum
concentration, whereas sst; and sst; were inversely correlated to serum
concentration. Dose-response studies were performed at 24 and 48 h with a
dose range from 10'' to 1077 M. SRIF inhibited cell proliferation
([3H]lhymidine incorporation) after 24 and 48 h at all doses. The clinically
available analogue lanreotide inhibited cell proliferation after 24 and 48 h with a
maximum effect at 10~ ' M. However, the chimeric BIM-23A760 resulted more
potent than lanreotide and significantly inhibited cell proliferation after 24 h at
102 M and after 48 h in a dose range from 10™7 to 10~ "' M. These data indicate
a heterogeneous expression of SSRs and DRs in PCa, depending on the culture
conditions and show an enhanced potency of the chimeric BIM-23A760 in
inhibiting cell proliferation, suggesting an important role of the dopaminergic
pathway in PCa. Hence, LNCaP provides a model to study the interaction
between membrane receptors and to further investigate chimeric SRIF/D
compounds in human cancer.
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Somatostatin (SRIF) has been demonstrated to inhibit in vitro proliferation of normal
and transformed cells via SRIF receptors (SSRs). Moreover, like other
neuroendocrine molecules, SRIF and SSRs may play a significant role in the
progression and neuroendocrine differentiation of human prostate cancer (PCa).
However, conflicting results have been reported in the literature on SSR
heterogeneity and specific cell localization in PCa. In the present study, using the
human androgen-dependent PCa cell line LNCaP, we investigated: 1) SSR subtypes
expression in different culture conditions (10% and 2% FBS); 2) the effects of SRIF
and of new agonists on cell proliferation. LNCaP expressed sst;, sstya, Ssts, ssts, at
gene (RT-PCR) and protein (Western blot) level. SSR level of expression was
differentially regulated by the culture conditions: sst,4 and ssts expression was not
modified by serum concentration, whereas sst; and sst; expression was inversely
correlated to serum concentration. Dose-response studies were performed at 24 and
48 h with a dose range from 107" to 10~7 M. SRIF inhibited cell proliferation
([SH]thymidine incorporation) after 24 and 48 h at all doses. The sst; (BIM-23926),
sst, (BIM-23120) and ssts (BIM-23206) preferential compounds did not affected cell
proliferation. Conversely, lanreotide, inhibited cell proliferation after both 24 and
48 h with a maximum effectat 10~ ' M, whereas, the bispecific sst,/ssts-preferential
ligand BIM-23244 inhibited cell proliferation after 24 h at the dose of 107 M. The
bi-specific sst;/ssty-preferential ligand BIM-23704 inhibited LNCaP proliferation
after 48 h treatment, (dose range 10~ UM to 107 M). SSR subtype expression in
PCa can be actively regulated by culture conditions, suggesting that receptor profile
in PCa may depend from the tumor microenvironment. Finally, LNCaP represents a
useful model for studying SSR regulation in PCa, intracellular subtype-linked
signalling, and validate new analogues with different receptor affinities in PCa
treatment.
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Conjugated and unconjugated serum steroid hormone concentrations
in relation to tumour receptor status in postmenopausal breast cancer
patients

Borbala Vincze, Ferenc Pommersheim, Nora Udvarhelyi, Zsolt Horvath,
Bence Kapuvari, Mariann Boldizsar, Istvan Koves, Zsolt Orosz &

Istvan Lang

National Institute of Oncology, Budapest, Hungary.

Human breast cancer tissue is able to concentrate estrogens. 17-beta-estradiol (E2)
and estrone (El) are produced locally through several mechanisms, e.g. from
conjugated and unconjugated steroid hormones uptaken from the circulation. This
study was aimed to investigate the correlation between endogenous serum sex steroid
concentrations and tumour receptor status in postmenopausal breast cancer patients
undergoing surgical intervention. The study involved 740 postmenopausal patients
with primary breast cancer of Stage I-II prior to surgical intervention. None of them
took hormone preparations and received chemo or radiotherapy. Serum levels of
sexual hormones and precursors, sex hormone-binding globulin (SHBG), insulin-
like growth factor-1 (IGF-1) and IGF binding protein-3 (IGFBP-3) were measured by
fully automated equipment using RIA and IRMA methods. Estrogen (ER) and
progesterone receptors (PR), HER2/neu expression in tumour tissues were
determined using immunohistochemical methods (NCL-ER-6F, 11/2; NCL-L-
PgR-312; CB11-RTU, Novocastra; Hercep Test, DAKO). In the ICH 2 +/3 + cases
HER2/neu gene amplification was confirmed by fluorescence in-situ hybridization.
MedCalc Software was used for statistical analysis. Our investigation revealed
significant correlations among steroid receptor status of tumour tissue and the serum
E1 and androstenedione (AD) levels. Close relationship was observed among serum
value of El-sulfate, IGF-1, testosterone (TE), dehydroepiandrosterone sulphate
(DHEA-S) and HER2/ER status of tumour tissue. Results demonstrate that the
positivity of tumour tissue receptor status can be predicted on the basis of increased
serum unconjugated (E1, DHEA, AD, TE) and conjugated (E1-S, DHEA-S) sexual
hormone concentrations. It is suggested that circulating E1-S and DHEA-S might
play a major role in the intratumoral estrogen synthesis. Our study supports the
hypothesis that the serum E1, AD, E1-S, DHEA-S, TE and IGF-1 levels might also be
useful for predicting the magnitude of response to postoperative chemotherapy.

This research was supported by the Hungarian Research Fund (OTKA No.T
049814).
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patient with medullary thyroid carcinoma
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Germline mutations in the RET gene cause MEN2, an inherited cancer syndrome
associated with medullary thyroid carcinoma (MTC). We performed genetic
analysis on DNA from whole blood of a 58 yr old female affected by a multifocal
MTC. Exons 10, 11, 13, 15 and 16 of RET gene were amplified by PCR using
specific primers and characterised by direct automatic sequencing. Here, we
report a new RET point mutation: a heterozigous missense mutation Y606C, a G
to A nucleotide substitution leading to a Tyrosine (Y) to Cysteine (C) amino acid
change in exon 10. We approached the functional effects of such a mutation in an
in vitro system by cloning the wild-type RET, the Y606C mutation as well as the
C620Y mutation, previously described as less strong RET oncogene associated
with MTC, in an expression vector and transiently transfecting NIH3T3
fibroblasts. All mutations were obtained by site-directed mutagenesis. We first
demonstrated by western blot analysis using a specific antibody an increased
tyrosine phosphorylation in the Y905 residue in the RET/Y606C, corresponding
to receptor activation. Since RET activation results in an intracellular signalling
cascade leading to extracellular signal regulated kinases (ERKs), we investigated
ERK activity in our transfected cells. Results demonstrate a significant increase in
ERK?2 phosphorylation/activation in the RET/Y606C versus the wild type and
RET/C620Y. We finally showed by gel electrophoresis of transfected cell lysates
in non reducing conditions that the introduction of a C due to the Y606C mutation
results in an increased dimerization of the receptor. All these findings suggest that
the Y606C mutation confers constitutive activation of RET signalling.
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Novel germline VHL mutations associated to uncommon clinical
presentations
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The von Hippel-Lindau (VHL) syndrome is an inherited multi-tumor disorder
characterized by clinical heterogeneity and high penetrance. Pheochromocytoma
(Pheo) is present in 10-15% of cases. It can be isolated or associated with other
lesions such as hemangioblastomas, kidney cysts or cancer, and pancreatic
lesions. Pheos secrete norepinephrine and are generally located in the adrenals.
While performing genetic testing in patients affected by apparently sporadic
pheos or PGLs, we found two novel different VHL germline mutations in two
patients presenting two uncommon clinical pictures (an adrenal incidentaloma
and a neck tumor, respectively).

Coding regions and exon-intron boundaries of RET (exons 10, 11, 13, 14, 15),
VHL, SDHD, SDHB and SDHC genes were amplified and sequenced. We
identified two novel point mutations: a L198V missense mutation in a 32 yr old
female affected by a right adrenal compound and mixed tumor constituted by an
epinephrine secreting Pheo, a ganglioneuroma and an adrenocortical adenoma
and a T152] missense mutation in a 24 yr old female affected by a left carotid
body tumor. An extensive clinical, laboratory and radiological examination of the
patients and the mutated relatives did not show any other lesion.

We also analyzed the three-dimensional structure of the wild-type and the
mutated VHL protein showing that the mutations are located in functionally
relevant sites.

These cases enlarge the list of VHL mutations and add new insights in the
clinical variability of VHL disease, thus confirming the importance of genetic
testing in patients affected by apparently sporadic Pheos or PGLs.
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The expression of alternatively spliced forms of type 1 deiodinase is
changed in clear cell renal cell carcinoma

Agnieszka Piekielko-Witkowska', Adam Master', Tanski Zbigniew2 &
Nauman Alicja’

"Medical Center of Postgraduate Education, Warsaw, Poland, 2Specialistic
Hospital, Ostroleka, Poland.

Type 1 deiodinase (D1) catalyses deiodination of tyroxine (T4), which leads
either to synthesis of triiodothyronine or reverse triiodothyronine (rT3). T3 can
influence the process of neoplasia through its receptors which act as transcription
factors and regulate the expression of many tumor suppressor genes and
oncogenes. The aim of the study was to analyze the changes in expression of
alternatively spliced variants of DI mRNA in clear cell Renal Cell Carcinoma
(ccRCC), which is the most common type of renal cancers (75% of primary renal



malignancies). Tissue samples were obtained with the permission of the local
Ethical Committee of Human Studies. Using quantitive real-time PCR we have
analyzed: 33 samples of ccRCC with their controls (the contralateral pole of the
same kidney not infiltrated by cancer, assigned C) as well as control samples from
patients suffering from other, nonneoplastic kidney abnormalities (6 samples,
assigned N). The expression of the whole pool of DI transcript variants was
dramatically lowered in ccRCC tissues. The separately performed expression
analysis of alternatively spliced DI transcript variants, which differ in the
presence or absence of subexon 1b, also exhibited about 90% decrease of mRNA
in both transcript variants of cancer tissues. Simultaneously, the comparison of
these alternatively spliced mRNA groups revealed that ratio: (whole pool of D1
transcripts)/(transcripts containing thelb exon) as well as relation: (whole pool of
D1 transcripts)/(transcripts devoid of thelb exon) were increased several times in
the ccRCC in comparison with controls. This observation suggests the existence
of at least one another alternatively spliced variant, which extends the whole poll
of DI transcripts and possibly is overexpressed in ccRCC. Our results indicated
that the alternative splicing process of deiodinase type I can be disturbed in
ccRCC.

9th European Congress of Endocrinology, Budapest, Hungary, 2007

tissues and 9 wash-out material from fine-needle aspiration biopsies (FNAB) after
signing informed consent approved by ethical committee. For assessment of
influence of Chernobyl nuclear accident we devided samples into 5 periods - one
period before and four periods after the accident. DNAs from paraffin-embedded
samples were extracted using the QIAamp DNA Blood Mini Kit and frozen
samples using Trizol reagent. BRAF gene was screened using the single strand
conformation polymorphism method (SSCP) and verified by direct sequencing.
The V60OE mutation was detected in 56 samples (38,6%). All BRAF mutations
except one were heterozygous. Surprisingly, in the period before Chernobyl
nuclear accident no BRAF mutation was found, in other periods 56 mutations
were detected (41,2%). The female to male ratio was 3,7:1, mutation was found in
48,4% of male and in 36% of female patients. In our series difference between age
at diagnosis in patients with and without mutation was not significant. Our study
confirms a high rate of BRAF V600E mutation in Czech PTC patients. Results
indicate that the mutation is the most frequent genetic alteration found in PTC and
it could be used as a reliable genetic marker of PTC and applied for FNAB before
surgery.
This study was supported by IGA MZ CR NR/7806-3
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Ret expression reduces estrogen-induced lactotrope hyperplasia
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RET is a tyrosine kinase receptor activated by GDNF, NTN, ART and PSPN
through GFRal,2, 3 and 4 respectively. Activation of the receptor elicits
intracellular pathways such us Ras/MAPK and PI3K/AKT leading to
differentiation and proliferation. Our group has previously shown that RET is
expressed specifically in the somatotroph cell population within the pituitary
gland, both in rats and in humans. We have also shown that, in absence of its
ligand GDNF, RET induces activation of caspase 3 PKCd/JNK/c/EBPa and
CREB, causing apoptosis in cell cultures. Cell death is dependent on Pit-1 and p53
induction. This findings confirm previous hypothesis and strongly indicate that
RET acts as a dependence receptor. Now we provide evidence that the same
biological and biochemical mechanisms work in vivo.

For doing so, we have used a model of lactotroph hyperplasia induced by
estrogen administration in rat. Hyperplasic pituitary glands were infected with
purified high-titer retroviruses encoding RET or the corresponding empty virus as
control. Viral delivery was achieved by estereotaxia, injecting the retrovirus
directly into the pituitary of living anesthetized rats. Following treatment and
infection rats were sacrificed and pituitary weights recorded. As expected,
estrogen treatment induced a marked increase in pituitary size. Interestingly,
viral-mediated RET expression caused a significant reduction compared to mock-
infected pituitaries (26.6+/— 1.8 mg vs 18.0+/— 1.0 mg), restoring pituitary
weight to values similar to pituitaries not treated with estrogens. We were able to
detect RET expression in lactotrophs, suggesting that ectopic expression of the
dependence receptor caused lactotroph cell death and hyperplasia reversal.
Moreover, we show activation of the caspase 3-PKCd-JNK-c/EBPa-CREB
apoptotic pathway, indicating that the same molecular events are elicited by RET
in cell culture models and in vivo.
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BRAF point mutations are found in 29-69% of papillary thyroid carcinoma
(PTC). BRAF is a serine-threonine kinase involved in the phoshorylation of
MAPK signaling pathway. The mutation is located in the exon 15 of BRAF,
resulting in the substitution of valine to glutamate at codon 600 (V60OE).
Mutation generates unregulated B-Raf activity that leads to increased cellular
proliferation. The aim of this study was to determine the frequency of BRAF
mutation in the Czech population and its changes in 1960-2006. We examined
145 of PTC: 92 paraffin-embedded formalin-fixed tissue samples, 44 fresh frozen

Effect of surgery on carotid vascular remodeling in patients with
pheochromocytoma

Giampaolo Bernini, Fabio Galetta, Michele Bardini, Ferdinando Franzoni,
Chiara Taurino, Angelica Moretti, Matteo Bernini & Antonio Salvetti
Department of Internal Medicine, Universiyt of Pisa, Pisa, Italy.

In vitro and in vivo studies suggest that catecholamines, in addition to their
hemodynamic effect, exert a direct influence on the vascular wall, leading to
eutrophic and hypertrophic remodeling. This finding is in agreement with that
recently reported by our group on patients with pheochromocytoma (PHEO)
who show carotid intima media thickness (IMT) and vascular fibrosis higher
than essential hypertensives matched for classic cardiovascular risk factors,
including blood pressure. To further confirm the direct vascular influence of
catecholamines in humans, we compared carotid IMT, by ultrasound imaging,
and vascular fibrosis, by imaging backscatter signal (IBS) analysis, in a group
of patients with PHEO and high-normal blood pressure (n=10; mean+ SD age
51413.2 yr, range 28-70 yr) before and after surgical cure (mean+SD 20.5+
5.98 months, range 12-29 months). After removal of the tumor, no significant
variation in systolic (126.5+6.5 vs 138.3 £5.6 mmHg, mean *sE) and diastolic
(83.6+3.1 vs 87.0+4.1 mmHg) blood pressure and in total cholesterol
(207.0£9.6 vs 198.8+12.6 mg/dl), HDL-cholesterol (62.8+4.5 vs 613+
4 mg/dl), and LDL-cholesterol (118.34+8.5 vs 117.94+13.1 mg/dl) was
observed, while a reduction in urinary metanephrines (normetanephrine:
480.0£51.2 vs 2264.8 £ 681.4 pg/24 h, P<0.003; metanephrine: 178.71+23.5
vs 879.24290.8 ug/24h, P<0.03) and in catecholamines (plasma nor-
adrenaline: 442.9+54.7 vs 623.94+115.0 pg/ml, N.S.; plasma adrenaline:
36.1£7.2 vs 183.8499.3 pg/ml, P<0.02; urinary noradrenaline: 49.4+8 vs
86+27.4 pg/24 h, N.S.; urinary adrenaline:8.6£0.7 vs 18.0+7.7 ug/24 h, NS)
was shown. After surgery, IBS values significantly decreased (—22.8240.40 vs
-21.174+0.61 dB, P<0.005) and a similar pattern was observed for carotid
IMT (0.86£0.06 vs 0.884+0.06 mm, P <0.06), though at not significant extent.
A direct and significant correlation was found between the absolute reduction in
IBS values and the absolute decrement in urinary normetanephrines levels (r=
0.54, P<0.03). In conclusion, our results confirm that high catecholamine
levels directly affect the vascular wall structure, indipendently of the
hemodynamic discharge.
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PURPOSE
To report a case of Cushing’s syndome caused by ectopic ACTH secretion related
to a thymic carcinoid presented with trombositopenia.

Endocrine Abstracts (2007) Vol 14
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CASE

years old male presented with fatigue, skin rash. At presentation, physical findings
showed Cushingoid appearance, with moon face, hyperpigmentation, easy
bruising and buffalo hump. His laboratory findings showed platelet: 90.000
(150.000-450.000), ACTH: 609 pg/ml (0-46 pg/ml), baseline cortisol level
60.8 pgr/dl (6.2-19 pgr/dl), potassium: 2.4 mEg/l (3.5-5 mEq/l), midnight
cortisol level: 57.17 pgr/dl, urine cortisol level: >1000 pgr/24 hour. Serum
cortisol levels failed to supress after low and high dose dexamethasone (DST)
(1 mg: >60 pgr/dl, 8 mg: 42 pgr/dl), therefore confirming the diagnosis of
ectopic ACTH production. Laboratory evaluation for trombositopenia showed,
normal eritrocyte series, deficient trombocyte. PT, aPTT and FDP were normal,
fibrinojen: 606 mg/dl (<350). Megacaryocyte level was elevated and platelet
count was normal in bone marrow aspiration. His sella MRI was normal, thorax
CT showed 2X 1.5 cm lesion at anterior mediastinum, and surrenal hyperplasia
on his abdomen CT. His octreoscan was normal. There was a hypermetabolic
focus in anterior mediastinum and bilaterally adrenal gland on his SFDG PET/CT.
Under the diagnosis of ectopic ACTH production in anterior mediasten, he
underwent mediastinotomy and thymectomy. Pathological examination showed
ACTH, chromogranin and synaptophsin positive thymic benign carcinoid. After
the operation his cortisol levels returned to normal (corisol:11 pgr/dl, ACTH:
54 pg/ml) and low dose DST was 1.6 pgr/dl. Three weeks after the operation his
platelet count was 411.000, with exclusions of other causes of tromposytopenia
and reversal of platelet counts to normal after the operation we concluded that his
trombosytopenia was due to a paraneoplastic immune trombocytopenic purpura
(ITP).

CONCLUSION

Thymic ACTH secreting carcinoid tumors are rare phenomenon of ectopic
Cushing’s syndome. To our knowledge this is the first case of ectopic Cushing’s
disease with paraneoplastic ITP.
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There are limited data inquiring the relationship between somatostatin
analogues and insulin sensitivity among acromegalic cases. This study was
conducted to evaluate short-term effects of lanreotide autogel (LA),
administered every 28 days by deep subcutaneous injection, on insulin
sensitivity among acromegalic patients with pituitary tumors. Before and
following six months of LA treatment, insulin resistance and beta-cell function
were calculated by using homeostasis model assessment of insulin resistance
(HOMA-IR) and beta-cell function (HOMA-beta) formula, and euglycemic
hyperinsulinemic clamp test was performed for evaluating the whole insulin
sensitivity. Naive acromegalic patients (Case 1, Case 3) and cases who
experienced any prior unsuccessful treatment modality and approved to
consume LA (Case 2, Case 4, Case 5) were included. The study was approved
by the local ethics committee. Euglycemic hyperinsulinemic clamp defined by
De Fronzo was used and insulin sensitivity was derived from glucose disposal
rate expressed as mg/kg/min and indicated as ‘M’ index. The characteristics of
the cases regarding serum growth hormone (GH) levels and insulin sensitivity
markers during follow-up are shown in Table. Although there were statistically
insignificant difference between baseline and final GH, HOMA-IR, HOMA-
beta% and M values (P=0.150, P=0.447, P=0.158, P=0.151, respectively),
remarkable M value improvement was observed in Case 1, Case 2 and Case 3.
This finding might be explained by the prominent decrease in their GH levels
following LA treatment.

Case 1 Case 2 Case 3 Case 4 Case 5
GH (ng/ml)* 34.20/15.30 4.25/0.74 5.0/0.66 1.21.0 5.8/3.2
HOMAI-IR* 2.32/225 2.31/0.41 4.29/ 5.59 3.23/2.59 4.36/3.45
HOMAI- 95/ 58.48 289.15/83.63 152.25/ 98.06 76.87 /67.14 228.91/218.05
beta (%)*
M value* 1.03/8.22 2.98/4.70 5.09/13.09 5.72 /5.53 3.90/3.35

*Baseline/ following 6 months of treatment.
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Multiple endocrine neoplasia type2A (MEN 2A) is a syndrome of familial cancers
characterized by medullary thyroid carcinoma (MTC), pheochromocytoma and
hyperplasia of the parathyroid glands. RET protooncogene is the responsible gene for
MEN 2A; in more than 96% of MEN 2A families mutations in RET exon 10 or exon
11 are identified. Herein we report a MEN 2A case affected by a mutation
(Gly**Cys) in exon 8. A 66-yr-old male patient was referred to our Department due
to bilateral adrenal nodules, revealed incidentally on a computed tomography of the
abdomen. Patient’s family history was remarkable for pheochromocytoma in his
mother. On physical examination there were no features of von Hippel-Lindau
disease (VHL) or neurofibromatosis type 1(NF1). Biochemical evaluation (elevated
normetanephrines and metanephrines excretion) and findings of the adrenals’
magnetic resonance imaging (hyperintense adrenal nodules on T,-weighted image)
were compatible with the diagnosis of bilateral pheochromocytomas. The patient
underwent laparoscopic bilateral adrenalectomy and histological examination
confirmed the preoperative diagnosis of pheochromocytoma. Absence of phenotypic
characteristics of VHL or NF1 and elevated basal and stimulated by pentagastrin
serum calcitonin levels raised the possibility of MEN 2A syndrome. Total
thyroidectomy was performed and histological examination showed the presence
of MTC. Genetic testing for the presence of a RET mutation was also recommended.
Direct sequencing of exon 8 from patient’s genomic DNA revealed the mutation
¢.1597G->T (Gly533Cys). So far, the above missense point mutation has been
associated with familial MTC (FMTC) but, to the best of our knowledge, mutations
inexon 8 have never been identified ina MEN 2A case. In conclusion, in patients with
clinical suspicion of MEN 2A syndrome the analysis of RET exon 8 should be
considered when routine evaluation of mutations in exons 10, 11 and 13 is negative.
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Objective

Seventeen patients (9 women, 8 men aged 36 years, 22-58) radically resected for
ACC were treated with adjuvant mitotane and prospectically followed from 2000
to 2006.

Methods

Stage of ACC: was: | stage I,; 12 stage II, 4 stage III; Weiss score 6, 3-9; Ki67% 20,
4-67. Eleven patients had functional tumors. Median duration of treatment was 15
months (range:4-84) and 14 patients are currently on mitotane, 2 died, 1 discontinued
treatment after 5 years. All patients were treated with a low-dose regimen (till to 3—
4 g/die) and underwent monitoring of plasma mitotane level every 3 months. None of
the patients discontinued mitotane definitively for side effects and 16/17 patients
reached the therapeutic levels after a median time of 3 months. At the last follow up,
6/17 (35%) patients have relapsed, 15 patients are still alive.

Results

Hyperprolactinemia was observed in 50% of men and 40% of women, 62% of
men become partially hypogonadic: reduction of free testosterone was greater
than total testosterone. Central hypothyroidism developed in 9 patients who were
treated, while 4 patients already on thyroxine required dose increment. Fifteen
patients developed overt hypoadrenalism, while 1 patient showed normal cortisol
and elevated ACTH, 11 patients developed hypoaldosteronism. Total cholesterol
level were slightly enhanced with increase of HDL and reduction of LDL,
triglicerides were normal. Reduction of folate level and consequent increase of
homocysteine wa