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Why are endocrine disruptors important? Methods

Both animal livestock & humans are routinely exposed to a cocktail of « PTCHD1, SHH, STAR, HSD362, HSD11p41, HSD1182, CYP11A1, CYP17Al & MR
environmental chemical pollutants. These include endocrine disrupting expression in €110 ovine fetal adrenals was determined by QRT-PCR, based

chemicals (EDCs) which can disrupt hormone synthesis or signaling?. on a literature search for key regulatory steps. Normally-distributed data was
analysed by one-way ANOVA & Tukey’s post-hoc tests to assess significance.

EDCs can enter the fetal compartment?, potentially affecting development

of fetal endocrine organs3 & programming of adult disease“. Key:

Steroid hormones made In the fetal adrenal gland regulate the oestrogenic 1. Pre-
milieu of pregnancy, maturation of other fetal organs & onset of parturition, pregnancy
so that altered steroid hormone levels could disrupt these proceses®. SxposUre

2. Mid-
EDCs are present in dried sewage sludge pellets, a biosolid by-product of pregnancy

soil water purification, commonly used as a fertiliser on livestock pasture®. exposure

: C. Control
Texel sheep were chosen as a large animal model of EDC exposure due (organic

to their similar fetal development & gestation period to humans?34. fertiliser)

The study aim was to compare steroidogenic gene expression in €110 éeT\,(,%%tgnent

ovine fetal adrenals from mothers exposed before or during pregnancy to sludge)
pasture treated with sewage sludge or an organic fertilizer control.

Candidate steroidogenic genes analysed

Candidate genes Function of encoded protein Changesin gene expression

PTCHD-1 Receptor for Shh Receptor No significant change

SHH Role in development and maintenance of the No significant change
adrenal gland.

STAR Rate-limiting transport of cholesterol from outer Up-regulation in expression
to inner mitochondrial membrane. (CT vs all other groups p<0.01)

HSD362 Conversion of: Up-regulation in expression
pregnenolone to progesterone (CT vs all other groups p<0.01)
170H-pregnenolone to 170H-progesterone
DHEA to androstenedione

HSD1161 Conversion of cortisone to cortisol Down-regulationin expression
11-dehydrocorticosterone to corticosterone (TT vs CC group p<0.05)

Change in Expression
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CYP17A1 Conversion of: No significant change

pregnenolone to 170H-pregnenolone, PICHL SH SAKR HSU382 HYDII161 HSDI182 Cvpeilal CvelsAal MK
progesterone to 170H-progesterone,

170H-pregnenolone to DHEA (human), Candidate Gene
170H-progesterone to androstenedione (human) p<0 01 *

HSD1162 Oxidation of cortisol to cortisone. Down-regulation in expression

(TT vs CC group p<0.05) P

CYP11A1 Conversion of cholesterol to pregnenolone. Up-regulation in expression
(CT vs TT group p<0.01) I . i

Receptor for mineralocorticoids & No significant change p<0.05 % m(C m(CT m7C mTT
glucocorticoids. '

Human fetal adrenal development Pathways potentially affected by increased STAR & Cypl11A1l activity

First trimester Second trimester Third trimester Cholesterol DHEAS

(weeks 1-12) (weeks 13-28) (weeks 29-40) x* StAR/ l CYP17A1 CYP1TA1 T
~J CYP11A1 SULT2A1

| Pregnenolone 17a-0OH pregnenolone DHEA

I
Adrenal DHEAS secretion, | | Expanded fetal || Definitive zone, || Transitional zone formation, l, 1 1
primordium neural crest cell || zone, increased 3B-HSD2 36-HSD2 expression, Progesterone 17a-OH progesterone Androstenedione
formation migration, DHEAS secretion, || expression, aldo cortisol secretion CYP21A1 i 1 l 17BHSD
encapsulation secretion,

11-deoxycorticosterone 11-deoxycortisol Testosterone

Fetal & definitive zone l l

formation, cnrltsul lsecretmn, Corticosterone Cortisol
vascularisation 1

|uteal-placental shift

Fetal adrenal

*Expression of corresponding genes significantly
Increased following fetal EDC exposure

Aldosterone

Discussion & conclusions Discussion & conclusions

« STAR & HSD362 are significantly increased in CT vs other groups while  [Fetal adrenal steroids (cortisol in sheep, DHEAS in higher primates) play

CYP11A1 is also elevated, consistent with SSC-positive cell numbers”. key roles In parturition, driving increases in maternal plasma oestrogen
& other factors accompanying the onset of normal spontaneous term
labour. Potentially, precocious EDC-mediated elevation of steroids could
perturb fetal organ maturation & predispose to preterm birth.

Both HSD1161 & HSD1162 are decreased in TT exposure versus CC
control groups, while PTCHD1, SHH & MR are unchanged, suggesting

they are unaffected by maternal or fetal EDC exposure.
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