Glucocorticoid receptor and HSD11B1 gene polymorphisms influence
the therapy and therapy-associated morbidities in patients with
Addison’s disease
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* To examine the prevalence of three, well-characterized (N363S, Bcll, 98 or
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lt-orotein complex. Unon lizand bindine conformation changin  To examine the relationship between the carries-state and the glucocorticoid insurriciency {n=67), diaghosed and foflowed at the 2n

P -omp pon lig g _ ging replacement dosage, and clinical / laboratory parameters Department of Medicine, Semmelweis University
and translocation to the nucleus occurs. Homodimers of the GR bind \ / + Clinical, laboratory data and the dosage of the hormone
to DNA through a specific DNA sequences (GRE-glucocorticoid replacement therapy were collected and analysed
response element) and stimulation or inhibition of the transcription of »  Population control for genetic study was formed from
target genes containing GRE may occur. The gene of the Assotiation between Bcll. Polymorphism of the GR gene and clinically healthy individuals (n = 160)
glucocorticold receptor map to 531, it contains 9 exons. More than the BMI andtotal daily hydrocortisone equivalent . Molecular biology methods
1000 GR gene polymeorplhilsms were identified, the majority is located supplementation dose * DNA isolation from peripheral blood samples
in intron sections . The most commonly studied SNPs of GR are N363S, Panel A Panel B * GR polymorphisms:Bcll., N363S genotyped by allele-
Bcll. and A3669G. Correlations were demonstrated between specific PCR & electrophoresis
polymorphisms and decreased or increased sensitivity to S e *  A3669G, rs12086634, rs4844880 — by Tagman assay,
glucocorticoids. Some polymorphisms may affect the dose of the : Dose (mg/day) — Real Time PCR
glucocorticoid replacement. The local, cell-type specific glucocorticoid 30 « Statistical methods
effect is modulated by the function of the 11-EB-hydroxysteroid 25- * Chi-square, Fisher test (distribution of allele

delhvdrogenase enzymes (11HSD) responsible for the interconversion Beel 20 — frequencies)
of cortisone and cortisol. The isoform 1 (11HSD1) is a NADP(H) @ce 15- 86  ANOVA (mean values of continuous variables)
dependent bidirectional enzyme, which mainly converts inactive il I B GG

cortisone to active cortisol. The isoform 2 is responsible for the
opposit reaction. Individual sensitivity against glucocorticoids and
activity of the HSD11B1 enzymes are at least partly determined by
genetic factors, such as pelymorphisms of the HSD11B1 gene, which
map to 1g32-41 and contains 6 exons. The rs4844880 SNP is located in Resu Its:
the promoter region, and rs12086634 in the 3. intron. For both SNPs
various associations with clinical and laboratory parameters have been
demonstrated.

* The allele frequency of N363S polymorphism was higher in patients compared to the control group (8.5% vs. 3.1%; p=0,019).

 The homozygous carriers of the Bell. had significantly higher BMI compared to the heterozygous carriers (p=0.007, power:100%), and the need
the total hydrocortisone equivalent supplementation dose was significantly lower than in heterozygous carriers or non-carriers (p=0.015)

* The disease appeared earlier in A3669G polymorphism carriers (34.5 vs. 42.3 years, p=0.011).

* The BMI of the carriers of the rs4844880 carriers was significantly higher compaired to non-carriers (31.46 vs. 24.46 kg/m2, p=0.003), and the

P values of statistical analyisis used for evaluation of the body weight adjusted supplementation dose was significantly lower (0.284 vs. 0.409 mg/kg/day, p=0.031, power:87.5%).
relationship between polymorphisms and laboratory parameters * rs12086634 polymorphism showed an association with the annual change in the Z-score measured at the lumbal spine. In carriers a negative
and therapeutic dose of patlents with Addison disease tendency while in non-carriers a positive tendency was observed (-0.065 vs. 0.115, p=0.01).
Bell. | N363S |A3669G  |rs12086634  |rs4844880  Annual decrease in bone mineral density, T-score and Z-score at lumbal spine were significantly lower in rs4844880 carriers compairing to the
f‘“ﬂ — — “{f;: E; E{Lﬁ “[;399; “;E:; non-carriers (p=0.017, 0.005 and 0.003, power: 92.1%, 90.7%, 96.2%)
= 07 TE ADDETHEe 0T TR ' ' ' ' ' * The effect of the rs4844880 polymorphism on BMI and bone scores is keeped in case of dexamethason non-takers, but none of these associations
Body weight change 024 | 032 | 0.99 0.38 0.25 was detected in dexamethasone treated patients.
T“"'llh}"i":":'im;“e equivalent 0.015 | 0.73 | 0.6 0.26 0.11 * Females with the age over 50 years, the rs4844880 polymorphism had a benefitial effect on the bone values while In female patients between 0-
SIPPTETEATOn €058 50 years, associated with body weight and BMI
Body weight adjusted supplementation 0.011 | 0.55 0.53 0.14 0.031*%
dose
RBC 0.89 | 055 0.8 0.56 0.12 etw rs4844880
= — T oec T 069 o oo Association between polymorphism of the HSD11B1 gene | 4jjqje frequencies of the investigated SNPs in patients and controls
' ' ' ' ' and the BMI and body weight adjusted supplementation dose
—= ten IR IR Lo 1l Patients with Addison’s Healthy controls
Fasti Panel A Panel B
asting blood glucose 0.8 0.92 0.59 0.86 0.6 .
: disease (n=160)
Se. cholesterine 0.94 0.62 0.096 0.22 0.59 BMI (kg/m2) Dose (mg/kg/day) [n—ﬁ?}
Se. Triglyceride 0.066 | 0.11 | 0.66 0.28 0.21 i o =
Se. LDL cholesterine 076 | 0.4 0.27 0.037 0.25 31+ ‘ Number | Allele frequency | Number |Allele frequency
Density at FN 001 | 0.89 | 0.5 0.012 0.92 30 1 0,4 ;
. . 1
Annual change in density at FN 0.369 | 0.65 0.95 0.414 0.6 ;: 1 03
%
Density at LS 0.048 | 0.42 | 0.1 0.104 0.31 iz 1 0,2 Bcll. 25.4% 34%
Annual change in density at LS 0.121 | 0.71 0.019 0.051 0.017* 25 4~ 0,1 CC 37 54
24 17
T-score at FN 0.002 | 097 | 0.82 0.002 0.82 23 - 0- CG 26 61
Annual change in T-score at FN 0.824 | 0.98 0.79 0.28 0.66 P=0.003 P=0.031 GG 4 14
T- t LS 0.038 0.2 0.13 0.017 0.32 N3635 8.5%* 3.1%
score a : - - - - P values of ANOVA test used for evaluation of the relationship between rs4844880
Annual change in T-score at LS 0.441 | 0.86 0.067 0.137 0.005* polymorphism and BMI, hydrocortisone supplementation dose and bone parameters AA 54 122
F——— 000l | 08 | o5 0.001 0.78 depending on the age in case of female patients with Addison’s disease AG 11 7
Annual change in Z-score at FN 0.461 | 0.71 0.78 0.245 0.65 GG 0 0
Age: 0-50 years Age over 50 years A3669G 19.4% 2294
Z-score at LS 0.013 | 044 | 0.11 0.026 0.19 .
Annual change in Z-score at LS 0.582 | 0.87 0.019 0.01* 0.003* Body weight Ll Lenl AA 41 82
BMI-body mass index (kg/m?), RBC-red blood cell, Hb-hemoglibine, Ht-hematocrite, LDL-low density lipoproteine, FM-femoral BMI 0.005* 0.476 AG 26 37
neck, LS-lumbal spine, * p<0.05, power>=80%; values in bold showed reached significancy but with insufficient power. Annual Ehﬂ]lgﬂ in bﬂd}' Wﬂight 0.035% 0.154 GG 0 10
i i Rs12086634 14,18% 17.5%
P values of ANOVA test used for evaluation of the relationship between Iriglyceride 0.028 0.245 c o - :
HSD11B1 polymorphisms and BMI and bone parameters depending on Body weight adjusted L il = =
wether taking Dexamethasone supplementation dose
rs12086634 rs4844880 Annual change in density at LS 0.442 0.0001* L) 1
Dexamethasone No Dexamethasone No Annual change in T-score at LS 0.709 0.0001* Rs4844880 14,93% 18.2%
treated d tha: treated d tha:
FeE BT FRTETOnE R R Annual change in Z-score at LS 0.463 0.0001* B £ S
BMI Lt Lt Life 0.002* BMI-body mass index, FN-femoral neck, LS-lumbal spine, * p<0.05, power>80%, values in bold showed reached significancy but with e Le =
Density at FN 0.704 0.520 0.121 0.888 insufficient power. AA 2 8
Annual change in density 0.259 0.906 0.757 0.568
at FN / \
Density at LS 0.817 0.036 0.495 0.290 . .
Annual change in density 0.163 0.191 0.955 0.013* co n c I u SI 0 n .
;' LS CEN e 10 Cia - * In Hungarian patients with Addison's disease the allele frequency of N363S polymorphism was higher than in the control group .
-S5COore a . . . .
Annual change in T-score 0121 0.83) 0048 0.304 * The disease manifests earlier in carriers of A3669G polymorphism, which may refer to the predisposing role of this SNP for adrenocortical
at FN insuficiency
T-score at LS 0.868 0.003* 0.770 0.307 * The Bell polymorphism in homozygous form significantly affects the dose requirement of the hormone replacement therapy, the higher BMI and
‘*;“E;“l change in T-score 0-294 0:632 0-188 0.003* lower need of supplementation dose may confirm the sensitizing effect of this SNP against glucocorticoids.
i |
E—— 0.681 0.417 0.465 0.660 * Carriers of the rs4844880 polymorphism had favorable changes in bone density compaired to the non-carriers, but this effect wa most pronounced
Annual change in Z-score 0.294 0.642 0.668 0.623 in pﬂstmennpausal women.
at FN * In premenopausal women, rs4844880 polymorphism associated with body weight.
Z-score at L3 0.995 0.011 0-627 0.184 » In Dexamethasone treated patients correlations observed in case of HSD11B1 polymorphisms were not presented, suggesting that the 11-R-
Annual change in Z-score 0.093 0.077 0.226 0.002* ) o . ) L )
- \hydruxysterﬂld dehydrogenase enzyme is involved in the metabolism of exogenous administared hydrocortisone as well. /
BMI-body mass index (kg/m?), FM-femoral neck, LS-lumbal spine, * p<0.05, power>80%; values in bold showed reached
significancy but with insufficient power. Acknowledgement: The authors acknowledge the financial support from the Hungarian Scientific Council Fund (OTKA PD-100648) and from National Development Agency (KTIA-AIK-2012-0010).
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