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Effects of Liuwei Dihuang Pills on endocrine metabolism in rats with polycystic
ovary syndrome by inhibiting TGF-$1/SMAD signal pathway
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Abstract: Objective To establish a rat model of polycystic ovary syndrome (PCOS), to explore whether Liuwei Dihuang Pill (LDP)
affects endocrine metabolism in PCOS rats by regulating TGF-B1/SMAD signaling pathway. Methods Sixty SD female rats were
randomly divided into control group, model group, metformin (positive drug, 50 mg-kg™') group, LDP (50 mg-kg™") group, LDP
(50 mg-kg")+SRI-011381 (TGF-B1/SMAD pathway activator, 100 ng-kg™") group. Except the control group, the other groups were
ig with 1 mg-kg™' letrozole (dissolved in 0.5% sodium carboxymethyl cellulose) and fed high-fat diet every day for 15 days to
establish PCOS rat model. The control group was ig 0.5% sodium carboxymethyl cellulose daily and fed ordinary diet. After
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modeling, each group was ig given the drug, and the control group and model group were given the same volume 0.9% sodium
chloride solution intragaically, respectively, for consecutive 10 days. Hematoxylin-eosin (HE) staining method was used to detect the
pathological changes of the ovaries and uterus of rats in each group, enzyme-linked immunoassay kit (ELISA) method was used to
detect levels of serum testosterone (T), luteinizing hormone (LH), and follicle stimulating hormone (FSH) of rats in each group,
fluorescence quantitative PCR (qQRT-PCR) was used to detect the expression levels of TGF-f1, SMAD2, and SMAD3 mRNA in the
ovarian tissues of each group, Western blotting was used to detect the expression levels of TGF-$1, SMAD2, and SMAD3 proteins
in ovarian tissues of each group. Results The structures of the ovary and uterus in the control group were complete. Compared with
the control group, the uterine cavity of the model group was reduced, the ovarian polycystication was serious, the levels of serum T,
FSH, and LH were significantly higher, and the expression levels of TGF- 1, SMAD2, SMAD3 mRNA and protein were
significantly higher (P < 0.05). Compared with model group, after treatment with the metformin and LDP, the rat ovarian
polycystication was significantly relieved, the uterine cavity was dilated, the levels of serum T, FSH, and LH were significantly
reduced, and the expression levels of TGF-f1, SMAD2, SMAD3 mRNA and protein were significantly reduced (P < 0.05), and there
was no significant difference in the expression of indicators between the two groups. Compared with the medication group, the
polycystication of the ovaries in the rats in the medication + SRI-011381 group increased significantly, the levels of serum T, FSH,
and LH were significantly increased, and the expression levels of TGF-B1, SMAD2, SMAD3 mRNA and protein were significantly
increased (P < 0.05). Conclusion LDP can effectively inhibit the expression of TGF-f1, SMAD2, SMAD3 mRNA and protein,

relieve ovarian polycystication and uterine cavity dilatation, regulate endocrine metabolism, and improve the condition of PCOS.
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Table 2 Comparison of serum T, FSH and LH levels of PCOS rats in each group (x£s, n=12)

ZH 1 7E/(mg-kg ) T/(ng-mL ") FSH/(mU-mL ™" LH/(mU-mL™")
X HEt — 0.23+0.08 3.25+0.37 2.73+0.26
o] — 2.78+0.27° 6.56+0.58" 13.74+2.38
Z IR 50 0.53+0.16" 423+0.31" 6.02+1.23"
FN R 3 AL 50 0.48+0.18" 4.18+0.23" 5.12+0.78"
7SR HLEE FL 4+ SRI-011381 504100 ng-kg 1.86+0.35" 5.71£0.27" 8.34+0.62*"

5% B A - " P<<0.05 5 SR AL A1 B - *P<<0.05 5 5 /N ki 3 LT LA - 2P<0.05
"P < 0.05 vs control group; *P < 0.05 vs model group; “P<<0.05 vs LDP group
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Fig.1 Pathological changes of ovarian tissues of PCOS rats observed by HE staining (x40)

2 HEREBUZEPCOS KR FEAHLAREELL(x200)
Fig.2 Pathological changes of uterus tissue of PCOS rats observed by HE staining (x200)
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Table 3 Comparison of mRNA expressions of TGF-f1, SMAD2 and SMAD3 in ovary of PCOS rats in each group (x+s, n=12)

2 #E/(mg-kg TGF-Bl/B-actin SMAD2/-actin SMAD3/p-actin
X HEE — 1.00£0.22 1.00+0.18 1.00+0.17
it — 2.94+0.28" 3.2540.25° 4.37+0.36"
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5% B AL UL - "P<<0.05 : SR AL AL UL - "P<<0.05 5 5 /N Wb 2 A4 LA - 2P <<0.05
"P < 0.05 vs control group; *P < 0.05 vs model group; “*P<<0.05 vs LDP group
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Fig. 3 Protein expressions of TGF-$1, SMAD2 and
SMAD3 in ovary of PCOS rats in each group
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Table 4 Expression of TGF-p1, SMAD2 and SMAD3 proteins in ovary of PCOS rats in each group (x+s, n=12)

ZH A&/ (mg-kg D TGF-p1/GAPDH SMAD2/GAPDH SMAD3/GAPDH
X 1 — 0.23+0.06 0.210.04 0.57+0.18
LAY — 1.27+0.17° 1.53+0.16" 1.69+0.15"
L HOOUIT 50 0.42+0.21 0.39+0.25" 0.67+0.17"*
7N R 1 AL 50 0.47+0.16" 0.45+0.14" 0.75+0.21"
7N WA B H 4 SRI-011381 504100 ng-kg 0.79+0.21** 0.86+0.23*" 1.13£0.17*

LxHRALLLEL " P<0.05; SAEAILL LSS - 'P<0.05 ; 5/ mk i 3¢ FL 4L LA 2 P<<0.05
P <0.05 vs control group; P < 0.05 vs model group; ©*P<<0.05 vs LDP group
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