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Role of compound glycyrrhizin in regulating apoptosis and expression of steroid
synthesis-related factors in testicular tissues of obese rats
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Abstract: Objective To investigate the impact of compound glycyrrhizin (CG) on testicular cell apoptosis and steroid hormone
synthesis in rats with obesity induced by a high-fat diet (HFD). Methods A total of 50 male SD rats, aged eight weeks, were HFD fed
for 10 weeks to establish an obesity model. Excluding 10 unsuccessful models, the remaining rats were randomly assigned to either a

model group or groups receiving low-, medium- and high-doses (20, 40, 80 mg/kg) of CG. The control group of SD rats of the same
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age was fed a regular diet. After four weeks of treatment, the rats’ general health was assessed, and their body weight and length were
measured to calculate Lee’s index and testicular index. Serum levels of testosterone (T) and estradiol (E2) were measured using ELISA.
Levels of total cholesterol (TC), triglycerides (TG), free fatty acids (FFA), low-density lipoprotein cholesterol (LDL-C), and high-
density lipoprotein cholesterol (HDL-C) were determined using an automatic biochemical analyzer. Testicular morphology was
observed using hematoxylin-eosin (HE) staining, and Johnsen scores were evaluated. Apoptosis of testicular cells was assessed using
the TUNEL method. The expression of B-cell lymphoma-2 (Bcl-2), Bel-2-associated X protein (Bax), steroidogenic acute regulatory
protein (StAR), and cytochrome P450 family 11 subfamily A polypeptide 1 (CYP11Al) in testicular tissue was detected by
immunofluorescence staining (IF) and Western blotting (WB). Results CG treatment at all doses led to a reduction in body weight
and Lee's index in rats, while significantly increasing the testicular index and serum T levels, and decreasing Ez levels (P < 0.01).
Additionally, CG treatment notably lowered TC, TG, FFA, and LDL-C, while increasing HDL-C levels (P <0.01). Histological analysis
revealed that CG preserved the normal architecture of testicular tissue morphology. Moreover, CG effectively inhibited apoptosis of
testicular germ cells, reduced the expression of Bax protein, and increased the expression of Bcl-2 protein (P < 0.01). It also
significantly upregulated the expression of StAR and CYP11A1 (P <0.01). Conclusion CG can mitigate testicular damage associated

with obesity, normalize serum hormone and lipid levels, prevent testicular apoptosis, and enhance the expression of proteins involved

in testicular steroid synthesis.
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Fig. 4 Effects of compound glycyrrhizin on testicular histopathological changes in obese rats (X + s, n =8)
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