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[ Abstract] Objective: To investigate the mechanism of Xiaonang Tiaojing decoction (XNTJID) in

improving polycystic ovary syndrome with insulin resistance (PCOS-IR) model rats based on anti-Miillerian
hormone (AMH)/AMH type Il receptor(AMHR Il )signaling pathway. Method: Forty-eight adult female SD
rats were randomly divided into the blank group, model group, XNTJD group(11.4 g-kg'-d"') and Diane-35
group(0.21 g-kg'-d"), PCOS-IR model was established by high-fat and high-sugar diet combined with letrozole
in rats of all groups except the blank group, rats in the administration groups were given the corresponding dose
of drugs by gavage for 15 days with an interval of 1 d every 4 d, normal saline of the same volume was given to
the blank group and the model group. Estrous cycle was recorded daily during treatment. At the end of treatment,
body weight and Lee's index were recorded, AMH, luteinizing hormone(LH) , LH/follicle stimulating hormone
(FSH) , testosterone (T) and estradiol (E,) levels were measured by enzyme-linked immunosorbent assay
(ELISA) , fasting plasma glucose (FPG) was measured by glucometer, fasting insulin (FINS) level was
measured by radioimmunoassay(RIA ), and the insulin resistance index(HOMA-IR ) and insulin sensitivity index
(QUICKI) were calculated, triglyceride (TG) and total cholesterol (TC) levels were measured by automatic
biochemical analyzer, hematoxylin-eosin (HE) staining was used to observe the morphological changes of the
ovary, the levels of AMHR Il , bone morphogenetic protein-15 (BMP-15) and Smad5 in ovarian tissues were
detected by immunohistochemistry (IHC) , Western blot was used to analyze the protein expression levels of
AMHR II , BMP-15 and Smad5. Result: Compared with the blank group, a large number of leukocytes were
observed in the vaginal exfoliated cells of rats in the model group, mainly in diestrus, the levels of body weight,
Lee's index, glucose-lipid metabolism indexes (FPG, FINS, HOMA-IR, TG, TC), AMH and sex hormones
(LH, LH/FSH, T) were significantly increased (P<0.01) , and QUICKI and E, levels were significantly
decreased (P<0.01) , there were more cystic bulges on the ovarian surface, more wet weight, more atretic and
cystic dilated follicles in the ovarian tissues, and the thickness of granulosa cell layer was reduced without
oocytes, the expression level of AMHR Il protein in ovarian tissues was significantly increased (P<0.01), and
the expression levels of BMP-15 and Smad5 proteins were significantly decreased (P<0.01). Compared with the
model group, the exfoliated cells in the vagina of rats treated with XNTJD group showed keratinocytes from the
5™ to 6" day of treatment, and a stable estrous cycle gradually appeared, body weight, Lee's index, glucose-lipid
metabolism indexes (FPG, FINS, HOMA-IR, TG, TC), AMH and sex hormones (LH, LH/FSH, T) levels
were significantly decreased (P<0.05, P<0.01), QUICKI and E, levels were significantly increased (P<0.01) ,
ovarian surface was smoother and lighter in wet weight, oocytes and mature follicles were observed in ovarian
tissues, the thickness of granulosa cell layer increased and the morphology was intact, the expression levels of
BMP-15 and Smad5 proteins were significantly increased (P£<0.01)and the expression level of AMHR Il protein
was significantly decreased (P<0.01)in ovarian tissues. Conclusion: XNTJD may mediate the up-regulation of
BMP-15 and Smad5 in ovarian tissues of PCOS-IR rats by down-regulating AMH/AMHR II , thereby improving
ovarian function, sex hormones and glucose-lipid metabolism levels in PCOS-IR rats.

[Keywords] polycystic ovary syndrome(PCOS) ; insulin resistance (IR) ; Xiaonang Tiaojing decoction;
anti-Miillerian hormone (AMH)/AMH type Il receptor (AMHR Il ) signaling pathway; glucose-lipid
metabolism; bone morphogenetic protein-15(BMP-15) ; Smad5
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F1 HEBAZFHKBEREN Lee'sIEHMITM (r+s,n=12)
Table 1  Effect of Xiaonang Tiaojing decoction on Body weight

and Lee's index of rats (Xx+s,n=12)

21 51 Fl/g-kg'-d! KR /g Lee's 15 5
= HH 390.00£6.51 24.29+0.34
B 41 410.00+6.69”  26.15+0.33%
M2 H 4 11.4 389.00+11.609  24.61+0.33%
k354 0.21 390.00+£12.34Y  24.84+0.19"

YP<0.01(5£2-%4)

3.3 JHEREE

c D

W ABNE A ;B A C o3& 5 A D. 31 A
K ERBBERE MM (& RS, <10)

Fig. 1

1
Microscopic changes of vaginal exfoliated cells in rats

(inverted microscope, x10)

0 525 [ 4 8V P<0.05,2 P<0.01; 5 #5840 1 & > P<0.05,

2 17 % PCOS-IR K BRI TE oY AMH J P
WE KT 525 gl g B AL R R v
AMH .LH .LH/FSH.T /K ¥ i % I F(P<0.01) ,E,7K
VA R B (P<0.01) ; SRV L H L TH B &0
ZH GKTE-35 40 K B 7§ AMH . LH . LH/FSH ., T /K 3%
W R LB, K B3 T (P<0.01), ILFE 3.

F2 HEAZHX PCOS-IR X RFREAHEHBIRMZI (x+s,n=12)
Table 2 Effect of Xiaonang Tiaojing decoction on glycolipid metabolism indexes in PCOS-IR rats (x+s,n=12)

2151 FilH/g-kg'-d' FPG/mmol-L'  FINS/mU-L" HOMA-IR QUICKI TC/mmol-L" TG/mmol-L™"
2 HH 5.03+0.62 43.45+1.82 9.67+1.47 0.42+0.13 1.2440.15 0.96+0.25
R4 15.75+2.51% 81.50+3.92% 57.41£11.69 0.32+0.01” 1.84+0.27% 1.28+0.217
e R 7R 11.4 7.27+1.17% 55.44+3.48" 18.04+4.03" 0.38+0.01" 1.59+0.23% 1.09+0.23>
iKHE-35 41 0.21 8.23+1.19% 59.45+3.45 21.90+4.38" 0.37+0.01" 1.61+0.21% 1.1240.25
F3 HEREZGXPCOS-IRARMFEHR AMHREBEKFEHNFM (x+s5,n=12)

Table 3 Effect of Xiaonang Tiaojing decoction on serum levels of AMH and sex hormones in PCOS-IR rats (x+s,n=12)

215 Fl4E/g-kg'-d'  AMH/pmol-L" LH/IU-L"! FSH/IU-L" LH/FSH T/nmol-L"! E,/pmol-L"!
24 412.43%60.03 3.10£0.41 1.53+0.21 2.04+0.36 0.32+0.03 9.78+1.54
TR 2 1189.06+68.31% 10.99+0.80% 1.87+0.37" 6.08+1.26> 2.97+0.39% 6.37+1.89”
EE 3 e 11.4 455.83£56.53 4.530.80" 1.81+0.18 2.53+0.58" 1.17+0.13" 9.92+2.31%
K354 0.21 518.00+£48.57" 4.65£0.64" 1.92+0.29 2.46+0.47Y 0.86+0.04" 10.18+1.61%
3.4 I Z A X PCOS-IR K BRBE i % 7 1 52 I

2 A A H RIS A IR -35 4 KR
B S 4498 5 4> 9 R (0.10+£0.01) | (0.20+£0.01) |
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20 K 30 e, R 40 B HE B 4 5 2 808 8~9 2,
R B 22 5 T4 R 28 3 21K BRI R 0k 20 i )2 Bk
Uz HOAT UL ) DR IEL B RE A A . UL IR 2 AR 3

25 YL B A R A LI AETE &

ll£l7I‘J)
B2 SETEEZ% KR OS2 00
Fig. 2

appearance of rats
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%20

X100

B3 BHEAZFNARMEALFENIZI (HE)
Fig. 3 Effect of Xiaonang Tiaojing decoction on histopathology of rat ovaries (HE)

e NS = 7 A = I3 I O A2 A SR -35 41 B 51 4 40 o BMP-15 . Smad5 i {4 [H 14 3
AMHR TT it 4 BH %4 2 35 f% 51 , BMP-15 . Smad5 $ & R, AMHR T JUAR BHPE Rk & A 8 . W
FH P 2 3k A B &, SRR 4 b A, T A R & i A AN & 4-1€ 6.

B4 HRAZFXPCOS-IRARINEALAMHR I | B REKFRIRME (THC)
Fig. 4 Effect of Xiaonang Tiaojing decoction on AMHR Il protein expression level in ovarian tissues of PCOS-IR rats (IHC)

X20

X100

El5 HEFEZFH PCOS-IR KR IIEALBMP-15FH FRiXKFEHIM (IHC)
Fig. 5 Effect of Xiaonang Tiaojing decoction on BMP-15 protein expression level in ovarian tissues of PCOS-IR rats (IHC)
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x20

X100

A B
Ee6 HERZFHIPCOS-IRKBINEAL Smad5S EHRIEKFRZN (IHC)

Fig. 6 Effect of Xiaonang Tiaojing decoction on Smad5 protein expression level in ovarian tissues of PCOS-IR rats (IHC)

Western blot 25 5 7R, 525 A4 Fb 5, B TR 2 B
L AMHR I A £ 5 & % [ FH,BMP-15,
Smad5 i 1 &k i B3 FRE(P<0.01) ; SR HLEL,

WML A GR35 4 K LD 8 40 41 BMP-15 .
Smad5 A F AT F T, AMHR I EH R A& B
ETRRE(P<0.01), WERAFE T,

x4 HRWALZX PCOS-IR KR IS AL F AMHR [ \BMP-15,.Smad5 E B REKFEHEM (x+s,n=3)
Table 4 Effect of Xiaonang Tiaojing decoction on protein expression levels of AMHR Il ,BMP-15 and Smad5 in ovarian tissues of PCOS-IR

rats (x+s,n=3)

21 5 Fili /g kg!-d! AMHR I /B-actin BMP-15/B-actin Smad5/B-actin
2 H4 227.00+39.67 323.00+36.21 561.00+25.39
A 21 639.00+61.60% 118.00+22.20% 170.00+24.59
HEE SRS 11.4 352.00+36.58" 256.00+25.44" 451.00+36.229
IRHE-35 41 0.21 350.00+46.83" 272.00+47.65% 411.00+45.29"

AMHRII 63 kDa

BMP-15

45 kDa

Smad5 63 kDa

p-actin 42 kDa

A B C D
B7 ARIEAL AMHR I .BMP-15F1 Smad5 E A RA Bk
Fig. 7 Electrophoretic of AMHR Il , BMP-15 and Smad5 protein

expression in rat ovarian tissues
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