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Anti-Mdllerian hormone (AMH)
Muallerian Inhibiting Substance (MIS)
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Expression of AMH
in the bovine ovary

Bezard et al., 1987

e ——— - e

95 days p.p: - _'9_§gdays p.p.




Intrafollicular concentration of AMH in bovines
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Anti-Mullerian hormone (AMH)
Mdullerian Inhibiting Substance (MIS)

Kim et al., 1992 Behringer et al,, Durlinger et al., 1999 Van Rooij et al.,2002
di Clemente et al., 1994 1990, 1994 AMH, a repressor of primordial AMH, a marker of
AMH, a regulator ~ Transgenic mouse follicle recruitment ovarian reserve
of folliculogenesis models

Cate et al., 1986
Picard et al., 1986

Cloning of AMH Baarends et al., 1994 Gouédard et al., 2000

di Clemente et al., 1994 Signaling of AMH
Cloning of AMHR2

Pepinsky et al., 1988
Processing of AMH



AMH processing
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AMH signaling

AMH non-covalent complex
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Regulation of AMH/AMHR2 secretion

Control women
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AMH effects in females
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AMH effects in the ovaries
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AMH: a usefull marker in gynecology

— Low intra and inter variations of AMH levels during the
menstrual cycle

— Numerous ELISA, both manual and automatic
— But no standard

Reviewed in:
Moolhuijsen and Visser, 2020
Cedars 2022



AMH: a usefull marker in gynecology

— Marker of ovarian reserve

— Marker of ovarian responsiveness to COS
— Not a marker of pregnancy

— Not a marker of the age of menopause

— Marker of granulosa cell cancer, POIl, PCOS

Reviewed in:
Moolhuijsen and Visser, 2020
Cedars 2022



Polycystic ovary syndrome (PCOS)

Diagnostic criteria : Rotterdam consensus
(Fauser et al, Fertil. Steril.; 2012; Teede et al, Hum Reprod, 2018)

v Anovulation or dysovulation
v Hyperandrogenia: clinical and/or biological
v" Polycystic ovaries at ultrasonography

4 Phenotypes

Polycysti
ovaries 4 | Dysovulatio



Polycystic ovary syndrome (PCOS)

Reproduction

» Rotterdam criteria
» High LH levels

» High AMH levels
» Pregnancy
disturbances

O O O O O O O

Metabolism

Obesity (20-80%)
Insulinoresistance (70 %)
Type 2 diabetes (7%)
Dyslipidemia (70%)
Hypertension

Hepatic steatosis
Cardiovascular risks

Psychology

Depression
Anxiety

AMH levels are related to the severity of the syndrome:
- Why AMH levels are high ?
- Is AMH involved in the pathophysiology of the PCOS ?




Regulation of AMH/AMHR2 expression
iIn human luteal granulosa cells
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Regulation of AMH/AMHR2 expression
In human luteal granulosa cells
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% cleavage

More cleaved AMH in PCOS women
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AMH target genes up-regulated in women with PCOS
correlate with their FF AMH levels

GADDA45G (r=0.44, p=0.01) BMP4 (r=0.53, p=0.002)
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AMH effects in the ovaries
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PAMH mice: fetal programming of the PCOS

Prenatal AVIH excess | PCOS offspring
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Goto-Kakizaki rats

Type 2 Diabetes model

Metabolic disorders:

v Hyperglycemia

v Glucose intolerance
v" Insulin resistance

v’ Defective R cells mass
v Dyslipidemia

Goto et al., 1976




Goto-Kakizaki rats

Serum LH Serum AMH

Hyperandrogenia 150~ 150+
—_ "
[
=04, .
o) ' 3100+ * 3100-
< | z 6w E
[0} 03_ 5 3 a » &
= * ie £ '
9 s é et T .
Q L (1]
go.z- o L 504 °* g 50 b, o,
®Wistar 800l . — o
|— o ° ... .
O Gk . 0 | -
W  GK
n=15 n=16

Number of cysts
per mm3 of ovary

W Gk,

n=6 n=

Polycystic ovaries Oligo/Anovulatio

Bourgneuf et al, 2021



AMH in GK rats

AMH protein

Wistar GK

Bourgneuf et al, 2021
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AMH in GK rats

GK rats/Wistar
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AMH in GK rats
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AMH/AMHR2 polymorphisms/mutants which
reduce their activity

AMH lle49Ser et AMHR-II -482 A/G (Kevenaar et al. 2007)

E2 levels in follicular phase >
Menopause 2.6 years earlier
Follicle number and androgens < in women with PCOS

AMH G264R, D288E, R444H (Mercadal et al. 2015)
- Induce POI

AMH and AMHR2 variants (Gorsic et al. 2017 and 2019)
PCOS-specific

Rs10406324 AMH (Moolhuijsen et al., 2022)

Lower AMH levels in women with PCOS
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Regulation of ovarian AMH by androgens
in granulosa cells from PCOS women
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Relative AMH mRNA levels

Regulation of ovarian AMH by estradiol
in granulosa cells from PCOS women

Control women PCOS women
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AMH: A MARKER OF OVARIAN RESERVE

AMH during reproductive life

Nomogram
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AMH: A MARKER OF OVARIAN RESERVE

Serum AMH
(pmol/L)
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Number of early
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VS. r p

AMH 0.74 0.0001

InhB 0.29 0.001

FSH -0.29 0.001
LH 0.05 NS

E2 -0.08 NS



AMH.:

A PRONOSTIC MARKER OF IVF

A marker of ovarian responsiveness

Serum AMH (day 3)
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AMH: A PRONOSTIC MARKER OF PREGNANCY

- Contradictory results:

- In ART:
* generally positively correlated with AMH,
* but it is more a problem of cut-off

- In the general population:
* generally positively correlated with AMH in women with regular cycles,
* but depends more on age



SERUM AMH DURING MENSTRUAL CYCLE
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