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Correlation between oozyte and cumulus cells? 



Sutton et al.; HRU 2003 



Cumulus cells as marker of oocyte/embryo potential 

I. Morphology of COC 

II. Apoptosis in CC 

III. Telomere lenght of CC 

IV. Gene expression of CC 
 



I. MORPHOLOGY 

Mature? 

Immature? 

Ebner et al., RBM Online, 2009 

MII 89% 

MI 6% 

PI 2% 

MII 26% 

MI 20% 

PI 48% 



II. APOPTOSIS 



THEORY 

AMH 

Ebner et al., Hum. Reprod. 2006 

Weenen et al., Mol. Hum. Reprod. 2004 

? 

Preovulatory follicle?? 



 Preovulatory follicles produce less AMH than smaller follicles 

 Expression of AMH-receptor 2 ist also reduced 

 In follicles that contain a MII-oocyte CC produce more AMH than mural GC 

 But less AMH as compared to CC from follicles with an immature egg 



AMH 

basal FSH 
Indication 

Maternal Age 
ovarian reserve 

oxidative stress 

oxidative phosphorylation 

MITOCHONDRIA 

Tropomyosin-related kinase 

APOPTOSIS 

FACTORS influencing AMH 

Steroid metabolism 

IGF 

Energy production 

Anti-apoptotic BCL2 

OOCYTE COMPETENCE 



MAT & MET 

 Sperm Chromatin Dispersion (SCD)Test (=Halo-Test) 

 Strand break rate  

 Quantification of DNA-damage not possible 

 Are strand breaks related to apoptosis (single strand breaks)? 

 Approved for sperms and not for somatic cells 

 DNA in sperms is packed differently as compared to cumulus cells 

 Is there a difference in the size of the halo? 

Halo  >3x SD (=1.5µm) 

DNA intact 

No Halo = strand break 
Negative control: 

 Reference values of CC halo have to be established 



MAT & MET 

Cumulus cells 

• Short enzymatical denudation (15s) 

• Harvesting of outer cumulus cells 

• Separate pooling of corona radiata-cells 

• 2x centrifugation 

• Resuspension 

• Cryopreservation 

• Later analysis of strand breaks 

NO 

effect on 

DNA 



RESULTS 

• >39,000 cells analyzed 

• Significantly more outer CC were collected per patient than corona 

radiata cells (p<0.01) 

• A total of 60% of all cells was found to be healthy (without strand breaks) 

• Corona radiata cells next to oocyte should significantly less strand 

breaks (p<0.01) 

• Percentage of healthy corona radiata cells correlates with 

blastocyst formation (p<0.05) 



RESULTS II 

• Strand break rate of outer CC and AMH showed no correlation 

• But corrected for age a 

linear relationship was 

observed 

• AMH correlated with E2, # COC, # MII und  # 2Pn 

• AMH was not related to IR and PR 



DISCUSSION 

• Obviously there are two entities of CC, inner and outer ones 

• Eppig (2001) postulated a gradient of oocyte-derived proteins 

• Hussein et al. (2005) were the first to confirm this theory in  a 

bovine model (BMP 6, 7 und 15) 

• In human, van der Ven et al. (2009) emphasized that Connexin 43 

and BMP 15 follow an inside-outside gradient 

• BMP 15 in corona radiata cells presumably protects the oocyte from 

apoptosis 

• This is further strengthened by the finding that the protein PTX3 

(downstream metabolite of BMP 15) is associated with clinical 

pregnancy rate (van Tol et al., 2010) 

 



III. TELOMERE LENGHT 

Telomere lenght of CC  in mature/immature oocytes Telomere lenght of CC in 2Pn and 0Pn oocytes 



IV. GENEXPRESSION 

 Oocyte quality 

 COX2 (Cyclooxygenase 2) 

 Positive correlation with embryo quality 

 GREM1 (gremlin1) 

 HAS2 (hyaloronic acid synthase 2) 

 STAR (steroidogenic acute regulatory 

protein) 

 SCD1  

 AREG (amphiregulin) 

 PTX3 

 Negative correlation with embryo quality 

 GPX3 (gluthation peroxidase 3) 

 CXCR4 (chemokine receptor 4) 

 CCND2 (cyclin D2) 

 CTNND1 (catenin delta 1) 

 Blastocyst formation 

 SDC4 (syndecan 4) 

 Pregnancy 

 VCAN (versican) 

McKenzie et al., 2004 

Zhang et al., 2005 

Assou et al., 2006 

Cilio et al., 2007 

Hamel et al., 2008 

Feuerstein et al., 2007 

Assou et al., 2008 

van Montfoort et al., 2008 

 

Adriaenssens et al., 2010 

Assou et al., 2010 

Wathlet et al., 2011 
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