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The polycystic ovary syndrome (PCOS) is an endocrine 
and metabolic disease, and a major cause of anovulato-
ry infertility in women worldwide. The most common-
ly used drug for the treatment of PCOS is metformin, 
which enhances insulin sensitivity and glucose uptake 
into the peripheral tissue, and decreases glucose pro-
duction by the liver. According to recent research, mi-
crobial imbalances may increase intestinal permeability 
resulting in the release of endotoxins into the blood-
stream; these endotoxins can trigger low-grade system-
ic inflammation with high levels of tumor necrosis fac-
tor alpha (TNF-α) and low levels of inerleukin-10 (IL-
10), thereby contributing to the development of insulin 
resistance and ovarian dysfunction. The aim of this 
study was to determine whether a dietary supplemen-
tation with probiotics could reduce the inflammatory 
response (by restoring the serum levels of TNF-α and 
IL-10 to normal ones) in a high-fat diet- and letrozole-
induced model of PCOS in rats. To this end, a total of 
28 female Wistar rats were randomly assigned into four 
groups (n=7 each): a control group, a PCOS (positive 
control) group, a metformin-treated PCOS group, and a 
probiotic-receiving PCOS group. Letrozole (an aroma-
tase inhibitor) was administered orally (via gavage) at a 

dose of 1 mg/kg/day along with a high-fat diet (with a 
total kcal value of 4.73 kcal/g) that was obtained from 
Research Diets, Inc. (USA). The PCOS-undergoing rats 
were returned into the same diet as the control group 
after 21 days of stimulation and the letrozole admin-
istration was then also stopped. The metformin-treated 
PCOS group was treated with 300 mg/kg/day of met-
formin in distilled water, while the rats in the probiotic-
receiving PCOS group were fed with commercially 
available probiotics obtained from Medwise Healthcare 
Limited (UK), at a dose of 1×109 CFU/day for 28 days. 
The measurement of the serum IL-10 and TNF-α levels 
was performed after 28 days of treatment. Our findings 
revealed that the experimental simulation of PCOS in 
rats significantly increased the TNF-α levels by 46.33% 
(p<0.001) and significantly decreased those of IL-10 by 
32.98% (p<0.001) compared to the respective TNF-α and 
IL-10 levels of the control group, thereby highlighting 
the existence of low-grade systemic inflammation in 
the PCOS group. In the rats of the metformin-treated 
PCOS group, a significant increase in their IL-10 levels 
(+36.88%; p<0.001) and a moderate decrease in their 
TNF-α levels (-7.71%; p>0.05) were observed as com-
pared to those of the PCOS group. The serum levels of 
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IL-10 were also found to be significantly increased by 
27.51% (p<0.001) in the probiotic-receiving PCOS group 
when compared with those of the PCOS group, and 
significantly decreased by 14.54% (p=0.003) when com-
pared with those of the control group. Finally, the se-
rum TNF-α levels were found to be slightly decreased 
by 4.69% (p>0.05) in the rats of the probiotic-receiving 
PCOS group when compared with those of the PCOS 
group, and significantly increased by 39.46% (p=0.001) 
when compared with those of the control group. There-
fore, our findings suggest that a supplementation with 
probiotics is not enough in order to achieve normal 
serum IL-10 and TNF-α levels in an experimental mod-
el of PCOS in rats. 
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