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Topics

Oocyte / Follicle alterations in

• PCOS

• Diabetes (animal models)

• Obesity

PCOS

• Ovarian hyperandrogenism 
• LH hypersecretion
• Hyperinsulinemia (insulin resistance)
• Reduced fecundity

PCOS

• Ovarian hyperandrogenism
– Stimulation of primary, preantral, small antral follicle growth
– Reduced TGF-related genes in oocytes
– Inhibition of E2 synthesis as an effect of increased levels of 

5-reduced androgens
– Inhibition by P4 of the effects of E2 on oocyte cytoplasmic 

maturation (development of [Ca]i oscillations)
– Abnormal expression of genes involved in signal transduction, 

RNA processing, cell cycle regulation (many sharing 
promoter sequences containing putative transcription factor 
binding sites with sequence homology for androgen receptor)

PCOS

• Hyperinsulinemia
– intrinsically impaired from abnormal post-receptor signal 

transduction
– insulin resistance independent and additive with that of 

obesity
– Increased androgen production, steroidogenic shift (E2 to P4 

production), increased LH receptor expression, premature 
luteinization

– Arrest of cell proliferation and follicle growth
– Impairment of oocyte-somatic cell coordination



3

PCOS

• TGF-related proteins
– Reduced GDF9 expression in oocytes (effects 

on oocyte competence?)
– Reduced AMH in primordial and primary 

follicles (increased primordial follicle 
recrutment?)

Teixeira Filho, et al., 2002.. J Clin Endocrinol Metab. 87,1337-44

Ludwig et al, Hum Reprod 1999, 14: 354–358 Sahu et al. Arch Gynecol Obstet (2008) 277:239–244



4

Sahu et al. Arch Gynecol Obstet (2008) 277:239–244 Weghofer et al. Fertility and Sterility Vol. 88, No. 4, Oct 2007

• Significantly reduced chance of oocyte retrieval 
per started cycle in PCOS patients 

• Significantly more oocytes per retrieval obtained 
in PCOS patients compared with controls

• The number of oocytes fertilized did not differ 
significantly between PCOS patients and controls

• No significant difference observed in the clinical 
pregnancy or live birth rates per started cycle

Heijnen et al Hum Reprod Update, Vol.12, No.1 pp. 13–21, 2006 

Courtesy of  D. Albertini

Gilchrist et al., 2008

Cellular bases of oocyte-cumulus cells association

Transzonal processes are regulated by FSH 
during follicle development and by LH at 
ovulation
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Diabetes

Mellitus Insipidus

Primary Secondary Gestational

Type 1
Insulin-dependent

Type 2
Non insulin-dependent

Ratchford et al. (2008). Mol Endocrinol 22, 2643-54.

Ratchford et al. (2008). Mol Endocrinol 22, 2643-54. Kim et al. (2007). Reprod Sci 14, 467-74.

GV

GVBD
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Colton et al. (2002). Biol Reprod 67, 220-31.

In vitro 
maturation

Spontaneous IVM

Colton et al. Biol Reprod 67, 220-31 (2002)

Colton et al. Biol Reprod  69, 761–770 (2003)

In vitro maturation

Transfer of blastocysts or 
even fertilized eggs into 
pseudopregnat females

Fetal malformations
• Growth retardation 
• Neural tube closure anomalies
• Abdominal wall and limb deformities

Wyman et al. (2008) Endocrinology 149(2):466–469
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Obesity

BMI = Kg/m2

Bellver et al., in press

Styne-Gross et al. Fertil Steril 83:1629-34, June 2005

Summary

• Various metabolic/endocrine conditions can affect 
oocyte and follicle physiology from the primordial 
to the preovulatory stage

• The oocyte-somatic cells cross-talk is often 
disrupted

• Impairment of oocyte function may be not 
apparent morphologically but involves more 
profound and partly unknown functional aspects

• Fetal malformations and abnormalities can occur 
independent of metabolic conditions during 
pregnancy


