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Our research identified a subpopulation of cows with naturally elevated androgen levels 
(specifically androstenedione, or A4; High A4 cows; A4>40ng/ml) in follicular fluid compared to 
controls (A4<.20ng/ml). Interestingly, these High A4 cows have molecular characteristics similar 
to those observed in women diagnosed with polycystic ovary syndrome (PCOS). High A4 cows 
also are sub-fertile with a 17% reduction in calving rate, increased ovarian fibrosis, and 
oxidative stress. This study aimed to investigate whether elevated ovarian cortex A4 levels in 
cows with ovulatory (HA4O) or irregular (HA4I) cycles cause hormonal, metabolic, and immune 
changes compared to controls. We hypothesized that excess androgen alters hepatic liver 
enzymes, and endocrine hormones to allow for ovulation to occur in HA4O compared to 

anovulatory HA4I cows.  Interestingly, HA4O cows had the highest A4 levels in ovarian 
cortex media, followed by HA4I and then control cows. The HA4O cows had greater 
circulating concentrations of progesterone (P4) and reduced estradiol (E2) during the estrous 
cycle when compared to the HA4I and control groups. Circulating Leptin secretion was greater 
in control animals compared to HA4O and HA4I groups indicating there may be differences in 
metabolism in High A4 cows. There were no differences in circulating non-esterified fatty acids 
(NEFA’s) or triglycerides between the HA4O and HA4I groups. Hepatic tissue had increased 
cytochrome 2C (CYP2C; p<0.05) and a tendency (p<0.06) for increased aldo-keto reductase 1C 
(AKR1C) activity in High A4 groups compared to controls suggesting that steroid hormones 
would be metabolized at a faster rate in excess androgen females. Interleukin-13 (IL-13) 
concentrations were increased in follicular fluid of dominant follicles of HA4I (p<0.03) compared 
to HA4O and Control cows. Elevated IL-13 has been demonstrated to cause inflammation, 
suggesting that increased inflammation may be a factor contributing to anovulation in the HA4I 
cows. In summary, while both High A4 groups had increased liver enzyme activity and reduced 
circulating Leptin, HA4O had increased circulating P4, reduced E2, and increased dominant 
follicle follicular fluid IL-13. The cytokine, IL-13, is an anti-inflammatory cytokine that causes 
inflammation and may contribute to development of persistent follicles resulting in anovulation in 
HA4I cows. Furthermore, elevated plasma progesterone with reduced follicular fluid 
inflammation may allow for HA4O cows to ovulate despite the high levels of A4 in the ovarian 
microenvironment.  


