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Effect of obesity induced by a high-fat diet on ovarian function in female
rats of reproductive age
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(1. College of Traditional Chinese Medicine Health Service, Shanxi Datong University, Datong 037009, China.
2. Datong Fifth People’ s Hospital, Datong 037009. 3. Medical College, Shanxi Datong University, Datong 037009)

[ Abstract]  Objective To evaluate whether high-fat diet-induced obesity affects ovarian function in rats and to
contribute to an understanding of the mechanisms involved. Methods Female 5-week-old Wistar rats were fed a high-fat
diet (HFD group, n=40) or a normal diet (control group, n=40). After 2 months of feeding, the estrous cycle and the
number of cells in each stage of rat follicular development were evaluated. The levels of serum progesterone and estradiol in
each group were also measured. Male and female rats (1:2) were then mated over a period of 1 week. Results HFD
induced obesity and hyperglycemia, without altering levels of serum triglycerides, cholesterol, or C-reactive protein. HFD
also altered ovarian function by prolonging diestrous phases, decreasing serum estradiol concentrations, and increasing the
number of antral atretic follicles. Moreover, the HFD group developed follicular cysts and became pregnant later than
control group rats. Conclusions HFD induces follicular cyst development and disturbs the ovulatory process, leading to
delayed pregnancy.
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Table 1 Changes of body weight and metabolic parameters in the rats at first day of studyand 60 days of feeding

S8 ] (d) Control ZH HFD 21
Parameter Time Control group HFD group
R (g) 1 128.73 = 5.20 127.09 + 4.76

Weight 60 262.56 = 9.04 310.41 = 10.13**
23 1 LA ( mg/dL) 1 170.83 + 7. 86 172.81 + 8.37
Fasting blood glucose 60 191.50 + 9. 84 324.73 + 31.68**
H it =18 (mg/dL) 1 72.58 = 10.53 48.06 = 20.35
Triglyceride 60 70.45 £ 12.78 51.05 + 25.57
B B ( mg/dL) 1 0.97 £ 0.29 1.23 + 0.07
Cholesterol 60 0.95 £ 0.23 1.26 + 0. 19
C-JZ % # 4 (mg/dL) 1 7.46 + 1.45 7.24 + 2.06
C-reactive protein 60 7.51 +£2.72 7.64 +2.58
TE XML, * P<0.01; 555 1 RAHL, *P<0.01,

Note. Compared with the control group, * P < 0.01. Compared with the first day, *P < 0.01.
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Figure 1 Weight change of the rats in two groups
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Figure 2 Effects of obesity on estrous cycle in the rats
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Figure 3 Effects of obesity on serum progesterone and

estradiol in the rats
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Figure 6 Analysis of the apoptotic cells in the rat follicles and

corpora lutea during the estrous cycle
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Figure 7 Effects of obesity on reproduction in the rats
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