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  Member of the transforming growth factor- b (TGF-b) 
superfamily. 

 Produced by the granulosa cells of preantral and small 
antral follicles. 

 Low inter- and intra-cycle variability in serum.  

 

 

 

AMH  



AMH: menstrual cycle variability 

   AMH levels in 
the follicular 
phase appear 
to be 20-30% 
greater than in 
the luteal phase 

Hadlow et al, Fertil Steril 99:1791, 2013 



 Shynthesis starting from  the primary 
follicular stage  

 The initial antral follicles (up to 2 mm of 
diameter) which are not detected by 
ultrasound, secrete large amounts of 
AMH. 

 Expression is maximal in granulosa cells 
of preantral and small antral follicles (up 
to 6mm in diameter). 

 After follicular growth has become FSH-
dependent (8mm), AMH expression 
diminishes and becomes undetectable 

 AMH is not expressed in atretic follicles  

 

AMH  



Pellatt L et al.  Journal of Clinical Endocrinology and Metabolism  2007.  

Levels of AMH declined as the follicle 
size increased.  





AMH  

AMH plays crucial role in preservation ovarian reserve via 
inhibition of recruitment of resting follicles from the 
primordial follicle pool. 



AMH knockout mice 
 AMH knockout (AMHKO) mice are fertile 

 AMH-knockout female mice have more growing pre-antral and 
small antral follicles than wild-type mice 

 4th month                         double size ovary  

 4th month                         less primordial folicle. 

  13th month                      nothing primordial folicle . 

 

 

 

 Premature  cestation of  cyclic mensturation . 

 Their stock of primordial follicles is depleted earlier in life 



FSH receptor up 
regulation 
aromatase mRNA 
activation  

Raising the FSH 
threshold for 
dominant 
follicle 
selection 

AMH plays crucial role in folliculogenesis  via  decreases the 
sensitivity of ovarian follicles to FSH. 
AMH may play role in monofollicular development  !!!!! 



AMH / Granulosa Cell Cultures  

Anti-Mullerian hormone (AMH) inhibits FSH 
stimulated aromatase activity. 

Anti-Mullerian hormone (AMH) inhibits  FSH-
dependent expression of  luteinizing hormone (LH) 
receptor 

Anti-Mullerian hormone (AMH) inhibits Granulosa-
luteal cell proliferation 

 



 

Fleming. Folliculogenesis, AMH, and human 
fertility. Fertil Steril 2012. 



J Clin Endocrinol Metab 97: 2160–2163, 2012 

Circulating AMH is solely of ovarian 
origin in women 
T1/2= 27.6 h 



Fertil Steril 2011;96:774–9. 



PCOS prevalans  

AMH (<4 ng/mL)   %21  

AMH (4–11 ng/mL)  %37 

AMH (>11 ng/mL)  %80 

There is a correlation between elevated 
AMH level and the risk of PCOS. 



There is positive correlation with  
serum AMH levels and severity of the 
syndrome. 



There is positive correlation with  serum 
AMH levels and severity of the syndrome  



There is positive correlation with  serum 
AMH levels and severity of the syndrome  



    PCOS ve AMH 
 Serum AMH levels three times  higher  in women with 

Polycystic Ovary Syndrome  

 PCO has similar number primordial follicle but two- to six-fold 
number  preantral and small antral follicles. 

 AMH  is mostly expressed from preantral and small antral 
follicles 

 

 

 

 

 

 Pellatt L, J Clin Endocrinol Metab 2007;92:240–5. 13. 

AMH production is 75 
times higher per 
granulosa cell in PCOS 
patients !!!!!!!   



    High production of AMH by the polycystic 
ovary may have an important role in the 
pathophysiology of the syndrome. 

 
AMH plays a role in the control of follicle growth via 
paracrine and autocrine effects. 
AMH can reduce FSH- and cAMP-stimulated aromatase 
activity. 
Reduced aromatase activity may lead to hyperandrogenism. 
AMH  inhibits  FSH-stimulated FSH receptor production  
Raising the FSH threshold for dominant follicle selection 

 

Cause  or  Consequence ??? 



AMH & Follicle Growth  

GCs from anovPCOs produced on average 18 times more AMH than 
GCs from ovPCOs  



High LH   

Increased  AMH  
production  

        follicular growth inhibition 

 

 

  
PCOS 

Pellatt L. JCEMetab. 2007;92 (1):240–5. 

(Granulosa cells cultures)  



 AMH 

  

    

 
Pellatt L, Reproduction. 2010; 

Androgens induce the recruitment of 
small follicles  

  Inhibition of follicular growth    

PCOS 

Aromatase activity  

Androgens 





AMH   

Hyperandrogenism  Anovulation  

Insulin resistance 



The follicular alterations  related to PCOS may 
appear in adolescent stage or younger! 



J Clin Endocrinol Metab, August 
2011, 96(8):E1262–E1267 





There is no correlation between 
plasma AMH level and body weight. 



Elevated  serum AMH levels are not correlated  with an 
increased risk of insulin resistance and metabolic 
syndrome. 
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PCOS -DIAGNOSIS/ AMH  

AMH may be a good substitute for PCOM in 
diagnosing PCOS 



PCOS -DIAGNOSIS/ AMH  





Normal PCOM PCOS 

Midway 
??? 





   PCOM 

LH 
Hyperinsulinism 

   PCOS 

Hyperandrogenism 





Carmina. AMH and normalization of menses in PCOS. Fertil Steril 2012. 

Some women with PCOS may become ovulatory with aging.  
Serum AMH may help predict ovulatory function with aging in 
anovulatory women with PCOS. 



Hormonal contraception may decrease value of  the ovarian 
reserve markers. Duration ?? Doses ?? 



Using COC  decreases  AMH levels,  may be due to 
decrease in androgens and suppression of 
gonadotropins. 



Exercise Decreases Anti-Müllerian Hormone in Anovulatory 
Overweight Women with Polycystic Ovary Syndrome 

Moran LJ et al. Exercise, AMH, and PCOS … Horm Metab Res 2011; 43: 977–979 



Direct ovarian  act  







Normo-insulinemic hyperinsulinemic 

AMH unchanced  AMH decrease  29.5% 

J Clin Endocrinol Metab 96: E821–E824, 2011 

Metformin decrease  serum AMH level only 
in the hyperinsulinemic  patient . 



Fertil Steril 2011;95:2342–6. 



After LOD serum AMH level reduce  significantly especially 
in responders. 
Women who ovulated in response to LOD (responders) have 
a significantly lower preoperative AMH . 





 COS agonist  

COS 
antagonist  

AMH  LEVEL 
DECREASE 

enlarged follicles↑ 
Small follicles ↓ 
FSH↑ ESTROGEN↑  

COS and AMH  



If an inhibitor of AMH promoter activity can be created 
in the future, this may provide a new direction for treating 
PCOS follicular developmental retardation 



AMH is a poor predictor  for 
CPR 
But  in conjunction with older 
age,  AMH may be independent  
predictive for  negative  outcome  







La Marca et al. 2010 

AMH is sensitive predictor of  
overresponse to COH 









Nelson. 2013. 

 The measurement of AMH before IVF cycles may be 
useful for  individualization of COS protocol . 

La Marca   2012. 

La Marca   2012. 







AMH may be useful marker for cardiovascular 
risk . 



Conclusions  

 AMH plays crucial role in preservation ovarian reserve via inhibition of 
recruitment of resting follicles from the primordial follicle pool. 

 AMH plays crucial role in folliculogenesis via  decreases the sensitivity of 
ovarian follicles to FSH. 

 AMH may play role monofollicular development  

 AMH may play an important part in the pathophysiology of  PCOS. 

 AMH levels may reflect the severity of the syndrome AMH  

 AMH may be use for diagnosis of PCOS ???? 

 AMH may be use for evaluate the respons of the treatment  

 There is a correlation between retrieved oocyte number and  AMH levels 
in IVF cycles  

–  The measurement of AMH levels can be useful for predicting hyperresponse,  

– Not useful for pregnancy prediction  

 




