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Study on the improvement mechanism of Huatan tongmai decoction on rats with polycystic ovary syndrome
YAO Xinya'?, LIN Hanmei’, LU Kena®, GAN Ziqing’, GUO Hua®, LI Wenyi’, LI Jianling®, JIN Qilin’(1. The First
Clinical School of Guangxi University of Chinese Medicine, Nanning 530200, China; 2. Dept. of Gynecology,
the First Affiliated Hospital of Guangxi University of Chinese Medicine, Nanning 530023, China; 3. Dept. of
Gynecology, International Zhuang Medicine Hospital Affiliated to Guangxi University of Chinese Medicine,
Nanning 530201, China)

ABSTRACT OBJECTIVE To investigate the improvement mechanism of Huatan tongmai decoction on rats with polycystic
ovary syndrome (PCOS) by regulating autophagy through phosphatidylinositol-3-kinase (PI3K )/protein kinase B (AKT)/mammalian
target of rapamycin (mTOR) pathway. METHODS A total of 40 rats were randomly divided into blank group (purified water) ,
model group (purified water) , traditional Chinese medicine group [Huatan tongmai decoction, 24 g/(kg-d)] and chemical drug
group [metformin, 0.16 g/(kg+d)], with 10 rats in each group. Except for blank group, other groups were given a combination of
high-fat diet and intragastric administration of 1 mg/kg letrozole suspension to establish PCOS rat model. After modeling, they were
given relevant medicine or water intragastrically, once a day, for 42 consecutive days. After the last administration, the
pathological and ultrastructural changes of ovarian tissue were observed. The levels of follicle stimulating hormone (FSH) ,
testosterone (T), estradiol (E.) , luteinizing hormone (LH) in serum were detected, and the LH/FSH ratio was calculated. mRNA
expressions of Beclin-1, p62 and microtubule-associated protein 1 light chain 3 (LC3) in ovarian tissue were detected. The
expressions of related proteins of PISK/AKT/mTOR pathway and autophagy in rat ovarian tissues were also detected. RESULTS
Compared with blank group, the pathological damage and ultrastructural changes of the ovarian tissue in the model group rats were
obvious, and a large number of autophagosomes could be seen in cells. The levels of T and LH and the LH/FSH ratio in serum, as
well as mRNA and protein expressions of Beclin-1 and LC3, were increased significantly (P<<0.05), while the levels of E. and
FSH in serum, as well as mRNA and protein expressions of p62 and the phosphorylation levels of PI3K, AKT and mTOR proteins

in ovarian tissue, were significantly decreased (P<<0.05).
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Compared with model group, the pathological damage of
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decoction can inhibit autophagy in ovarian granular cells by activating the PI3K/AKT/mTOR pathway, regulate the secretion of sex

hormones, alleviate pathological damage in ovarian tissues, and promote normal follicular development, thereby exerting an

ameliorative effect on PCOS rats.

KEYWORDS Huatan tongmai decoction; polycystic ovary syndrome; PI3K/AKT/mTOR pathway; autophagy; granular cells

ZBEGN . ZEG1E (polycystic ovary syndrome, PCOS)
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(mammalian target of rapamycin, mTOR ) il i 1F " GCs
H W) AR AL, S B R S8 0T A A MG 58 A TR I £
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assay, ELISA) iR 7] & (41L5 43 %1 &y JL13251 . JL12462
JL11525 JL11706) 0 H _FH I3 MR AT IR A F
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2019-0004, K BRI A J5 43 G818 57 , 0] 3% M0 55 0
20~25 °C, % [ 8:00 Z 22: 00 YA, A X VR Ny 35%~
45% . AHIF5E H AT AL g AR B0 VG R 2 R 2R S
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China Pharmacy 2025 Vol. 36 No. 23 + 2919 -



22 A EBER5%RY

40 HR RS> A28 AL BRI | 2524 Fifk
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HEH A3 K
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J2[f]: TTTGAGGGTGCAGCGAACTT
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S : AATCTTGCCTTTCTCCAC
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L3 1FJi]: ATAGAGCGATACAAGGGTG 140

J217: AGGAAGAAGGCTTGGTTA
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K H SPSS 26.0 4t it 22 4k A A T 5 iR A 3 5 434
A A TR ORI RS IE R, hx £ s ROR
222 () LR FH B TR 3R T 25 00 A0T , 2 55 1R e 241 ] 1 7
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B SEAT, A A R R A B R, 55 A4l
A BEAYZH R Y GCs J2 B0 3598/, I 1 B I 1)
VRIS ; DR ELAA Wl S5 B A, O AT R ) B B el 2, B AR
AR R kb . SRR P, 45 4 25 R R
GCs JZHU 38, ORI A=A sl , A W52 21 B 20
PRI S e, B AR A AR A ks i . AR LI 1
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TAZA ™ s SRR [RVRE o B K AR e | SRS AW 224, U %
g 22 0 5 A 5 HEL TR P J50 D9 6 B o v e, 4 Tt 45 4
Iz 3 S IR AR, PB4 SR . LAk, 45 45
2 KB GCs NI T ILER R/ F g/ IMAZEH , GCs 2
[ AFAE KRS . S5 2,
3.3 ALEEIBRKIAIT PCOS X R M MM = K FHI#0
52 (gl b, B2 K RRUML Y T LH KR M
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2GS 2025 4F5 36 45 23 1]

LT e MDA B0 S - LR s SR Sk« PO TR 6
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E2 HEAXRMEALESHEEEGRR:1pm)
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413 T/(nmolL)  Ey/(pmol/L) FSH/(UIL) LH/(nglL) LH/FSH

SAA 4704030 04981495 B44ELTT M0 150017
A 757TH004  T6TTEI2E 144706 38301025 265+0.10°
ikl 6781036 83504655 BAZELSD 369311000 L60+008°
i 6731022 S414%348 23061097 36351046 156:005°

a: 575 (41 HEE, P<0.05;b: SR LA, P<0.05,

3.4  {LERIE KR 3T PCOS K B UP & 48 41 dh Beclin-1 .
p62 FEH FRIZHIF N

523 A i, #R R 2H K R DR B 2H 41+ Beclin-1 25
L5860 B 2 T (P<<0.05) , p62 85 1 (15 i i
R EFEAR(P<<0.05) s AR Hods, Hh 24 4l Fifk 2 245 24
BB HLLH 20 rh Beclin-1 2R [ 1958600 B 1 25 Ik (P<
0.05),p62 & F 2 B i 3 T s (P<0.05) . 455 I
& 3TN Y A0 T A SCH 0T 4 i A B
AR DU A A B R LB 2) .
x3 RAKRIPEALA D Beclin-1.p62 FEAHITEHIR

Bt (xts,n=3)

am Beclin-| p62

SAA 0.75+0.62 793£031
A 829£0.57 0.89+038°
LT 4581060 4884059
ezl 5141129 4854189

a: 575 AL, P<0.05;b: HEAIL] Lhi, P<<0.05,

3.5 ALK IE Bk X 3T PCOS X 5R P & 48 27 & Beclin-1.,
p62.LC3 mRNA Fi% B 40

5as LA i, 1A 2 KRR DM 83 40 2 v Beclin-1 .
LC3 mRNA ik /K3 18 3 T+ 5 (P<<0.05) , p62 mRNA
FIR KO B (P<<0.05) ; SHIRIZ L, rh bz fil
fh2p 2GR R S AL 2 rp bR FR AR KT 24 0 I i
(P<0.05), #iRhER4,
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Fz4 FAKXRIIEAL B Beclin-1,p62. LC3 mRNA
RIFKFELBE (xts,n=3)

413 Beclin-1 p62 LC3

SA4 142£0.18 131£025 1.58£0.09
A 3404023 0.10% 0.04 3814087
G| 1642008 064003 2054043
e 147+020° 074£0.18" 210£097

a: 52 A4 L, P<0.05;b: SHAIA HLEL, P<<0.05,
3.6 LIERIBEKIR3T PCOS K iR U & 4H 21 1 PISK/AKT/
mTOR & & K BIEE X & B RIEHZN
523 U2 LA B2 K R DN S 41 40P PIBK L AKT
mTOR & [ I BEIR ALK T S p62 B (1 Rk KF- 3 d 2
A (P<<0.05), Beclin-1.LC3 %K 19335 K V44 B 2 T+
15 (P<<0.05) ; SBIRIA] LA, #4525 20 K B iR Fa A5k
SEH % 20 (P<<0.05) . 45 ILIE 3 35,

p-PI3K - [ E d 81kDa

AKT S SR SR S— 56 D

P-AKT (i — — — 60 kDa

p-mTOR b

AL, T
e < S
e m- o
e

iy D a— G— L

289 kDa

289 kDa

LC3-1 16 kDa
LC3-1I 14 kDa
GAPDH . 36kDa

R EE AL g
B3 &4HXRIPESALF PIBK/AKT/mTOR & 8% &
BREXE A RIEMEBIXE
#x5 HAKXRIIEALH PIBK/AKT/mTOR i B K
BEHEXEARIEKELRE (x+5,n=3)

feeE 2

45  pPOKPIK pAKTAKT pmTORMTOR Beclin-l/GAPDH p6dGAPDH LC3-I/LC3-I

SEA 1041029 LO9£0A1  LIS£010 0524039 1.06:007 028003
B 0412007 075£009  059£00¢  LI3E0IF 0624006 2354023
WA 0755002 LIEOIP  105£027  069%013  LI3£026  0.64£0.11°
2 07320060 10020080 LI4£002° 0631017 099£0.10° 129£0.2°

a: 545 AL R, P<<0.05;b: ST HES, P<<0.05,

4 it

PCOS J&— N - i AR, P EE M AR A 52
XTI A 4 T2 AR I 2008 14 I PR 3R B0R FLH & TR
2R 27 A [ BE R IHE TS SO LA v = B B
WEHT PCOS AR LG AN , AERFAILIR N EREE 1Y )
AEJE A, M PCOS S35 2 RIS 9 12 , BH R AN e 1 2 )&
BRI T, B A 5 0 il S 34, H A S 3N 3R
Ba Ay, RO B B AT , (EAILAAE TR RS, R, He
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IHIRYT PCOS ROZABARALIE I LAk, FE A 37 T
RERS A BT AE R NSRS e B AL Sl KK

o R R I A AN R S B P T HE B % o DL
Rl 2z —, T B3 T PCOS 535 N 43 WA Z5 5L 19 KUK
PCOS & NI i, I ERTINA Kid £, HH
A PR 3 22 11 N 20K 45 0 2R T B B X6 FSHL A B
JEE , (i GCs F3E 5 R FEAIS IR & B, PCOS
HISWHRHIE 2 — & T FHE"s BIFFE 3R, I 59 76
P18 -5 I B A 114 5 — A LSRR GCs 4316 1) Ba D
AT 76 15 PCOS £ 35 114 R W T A9 PR
PCOS 4 4 134 H LH 7KV \LH/FSH AR FITE 25 T 7K
R T IE R AN AR R s, AL Rk
fE ). 25 P AIK PCOS K i i o T LH 7K ¥ A1 LH/FSH Lt
{8, FHE 3 H E. JFSH /K, R WZ 5 RES A S04 LA
PR M PCOS KRN 2L o

GCs & Ul A LAY B R, i E K R H
HEMEHEEZXEZENIEN. GCsHT- 4B PH
PR A D, T B IRy R R A I AR K R T L 1
SONREANAE IR T L AN, E WE KRR S AT 4E S ORI IE
WK R E , mad A w0 AT S BN i b i sE T
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