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FE R I ALIPOEZ ITIE RF3E YR SILYNEVIE
ORI ANMIE T 2R 4 S PISK/AKT/mTOR 38 A 52

A, LA, BERES, ReeH, BRAE, FEE, A

1. THERKFPESERE, 72K GRS R MR 11605, 750004; 2. 775 X8 & P v =455 B ik ot &
KR 3. THERRAET MERHE S EELRE,; 4 TEPEEREPETRR; 5. TEERRZERERTE T
05 P A B2 T S

(FZE] BB KiTEMa Rk y s % g Emeie (PCOS) #TRAERMME . ik 70 2 SD¥EHE KX
RS AT OUEFEAMEIS R, ZFWURNE, BEFRETIK, T, SHEZHE10R, hEaus),
HAKMYH KA ke BRSO SRR 2 RMEPCOSHER , BHERIE, TOLAFBEA LA 10 ml/
(kg+d) AFBREF; = FRINER L8R = F KA 100 mg/ (kg-d) #F; EIEE KT, F. HA
TSR A Z FACR T B RAR 1,275, 2.55. 5.10¢g/ (kgd) #EF, FTHMI0OR, FiIFRAEFHH
97 $ ¥4 ; ELISA Rl 2 K R AR e mE (FSH), REFARARE (LH) . £/ (1), "y H Tt
(AMH) #Fesf =82 (E,) KF; HEZEMKIPLULHERE; SRABNFLEEREN KX L2 F 5k
R R A RBAEE3 (Caspase-3). FIRLABR R AR BB (Caspase-9) F=BFA5BLILEL-3 % B (PI3K). & & #
BB (AKT). "H5lsh#h &t E Z %% (mTOR) & &M & ik ; Western blot A4 K RIF L2 =& G
(BAX). #/A =% & (Bcl-2). Caspase-9. Zmf& % C (Cytochrome-C) #= PI3K. AKT. mTOR % & 483t &
K, R LS54k, EAMKIIFRALERTKIPEAAE, BameEm Yy, RREAHT; I
¥ 488, FT. LH. AMH. JF % 48 2% Caspase-3. Caspase-9 -F 3% K % /& #» BAX/Bcl-2 15 . Cytochrome-C .
Caspase-9 & G AT £ X FW B3, oFE,. FSHAIF LML PI3K, AKT, mTORFHREEFZ O AL R
FZHEK (P<0.0538 P<0.01), HAEAMZAMLAL, (I & ALk 7 &7 Z40fe — F AN TP £ 2048 % BA R E
RERE, TILEEIEFHR, BEmp B G, PRI, oFLH, AMH, 97 £ 4847 Caspase-9-F 346
ek G gt AR B K, fiF E,. FSH, 972042 PI3K A= AKT #3558 % B, PI3K. AKT# mTOR &
gt EXBEESE (P<0.053P<0.01); —FRINEFofEIf 5 FiLikH P, HH S AhFTKFEF
Caspase-3 FHAFERFTH, MAEHRERTIK, SH L= FINE mTOR-F¥HAZEE R F I,
BAX/Bel-2 18P R A&, = ¥ AUIN2E Ao IR 5 B AL ik 7 35 77 2 4L 97 3 48 28 Cytochrome-C & & & ik B % 54K
(P<0.053 P<0.01), 5 =—FUIRZAAAI, (S B ALk HILF THid TRFARAZ, 5 FLR
F P A FTLHBAX/Bel2 AR F A3 (P<0.05); H5@MEEAFEG PR BHAML, EREFILEFSH 24
Cytochrome-C & & &5 2 F AL (P<0.05). Z5it M & B ALk =T 494 PCOS X 7 £ Bk tm 8 =%
G Rk, INmERF NS THEAREIN LA, EHH TS %% PI3BK/AKT/mTOR 12 5 @8 54 % .
[R&iR] 2 EIpEsbie; IR ks ; Bamit; @it —; PI3K/AKT/mTOR 12 % i@ %

Z PN L ZE G E (polyceystic ovary syndrome, PCOS) & — P UL 110532 M = A B fal B 1) 7N 0 b
AR, EERIONER RS . HEP DR R

ESTH : WK A AR IS (81660813) 5 7 & [ AR & B o TS L A2 R T e (1] H b i
(2020AAC03430,2022AAC03216) ; T 5B R P 2 R AL 2 7 EﬁﬁBﬁTgﬂ%Ig%#ﬁ/f; OKPCOS "“%L’ﬂ
TR S L K S S T U 2 4 B D T S Dy tHBRREIRE 2 B DRI | o i 1 685 R R P
PR (311/20020502) SEB T RS VAR I B AL B R 2 3T
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ARk, TR ZHIRYY PCOS U T8 yr sk ', nlad
HRE A LR SR HEHEDD . P B . P
PEBCR FIRENR AP0 55 A AU M A iR %, JFTE—
EFEEE S R AR R RIIIAR . PCOSHRIR
R, WL2FE NN PCOS IR R B AR,
PRI I AR o I 45 B Ak oy BT E b B
B B v R F Y e IO 2 AE IR IR 80 07, B
CHERR S fbiBhiE () 7 ZT. BiAEEgE
FH, (RS B Ak i AR PCOS A I &R K
L AR R B IR B R A O S D e U T T A

BARHFSE WS, PCOS (1 % Ak 55 b1 55 50k: 20 it
JHTARIC 7 SURLZ L 2 5 0 40 R A B - HE
GOReNE s, HMT HEZmINE AT . wisnt
WLEE-3 3B (PI3K)/EE F I B (AKT) /Wi L34
FINEZLEH (mTOR) %5 PCOS 14 FH N
SR RRAROC, TR G IR RE A R A B
YERT, [RIE RE A 2F 200 B 1 5 . 400l 2 e g T
AHIFFE R BN 25 B Ak 1l 5 X PCOS #2784 K BRL O 5
SR 20 At T AH 5C BR 1 M PI3K/AKT/mTOR 38 % i
SN, PRORAE M £5 B AL il IR Y PCOS /Y 1T REAE
P, S R R R AR . AR AT H
R 2= LR S e 2 s T E R B
PR G2t (B HL 5 . TACUC-NYLAC-2020-143) .
1 #RRFE
1.1 4

SPF M PEfid B SD KEL 70 L, 6~8 iy, {4
Fife (200+20) g, WA 7 HERR¥LE 8P h
L, SEEFHYEKIES : SCXK (F9) 2020-0001,
ETHEHBER KLY 05 —mIE, R
(23+2) C, FXFIRIE 60%+10%, HHK/K, 12h
JEI P ERE
1.2 #Hw

@ 5 B AL T . #E30g, S 15,
RE15e, HAR15g, EFE10g, I 10g, %
YF15g, RHAE15g, B 12e, BAR15g, fif
M12 g, FFMH12 g0 HRUBURLH ™ AR — 5 il 254 R
OSEVETES R A (2.5 mg/ i, TToRMEEGEEZY
By A PR E], 45 H19991001) ; h g — F XL
R (0.5 o/k, w3 it o 5 i 25 45 BRA W)
#5: H20023370).
1.3 FEEXHEASE

EARIGN & (5. 20211018), TR
ALEE B AR AR A PR A ] 5 BCA 2 1 7 i A ik
M& (5. 20220217), TLHELIEA D E A KA

HIRAH]; ECLEBAOLH (5. 1060051911),
b = HAEAE AR RA R AR RAA
A1 9 (Caspase-9) . AKT. mTOR Fl 8-l 2h & H
(B-actin) ik (#5: bs-0049R. bs-0115R. bs-
1992R il bs-0061R) , b5 B AR AW A R A F
H s -3-w R B AU (GAPDH) PiiAfn —HiFht
/N IgG-HRP (It : G0100, S0100), bt >=1H
FIER ARA R A A RIET-EA (BAX) . $LiET
HH (Bel-2) ., AR KL AR 3 (Caspase-3)
40 i 4 £ C (Cytochrome-C) #it /& (4t 5 .
50599-2-1g, 12789-1-AP. 19677-1-AP. 10933-1-
AP) , 32 [ Proteintech 2 7] ; PI3K (4t %5 :
WL03380), WRAWARAFE; AR AW
(it : 180301), dvatiimHiARI AR
Y (it G1100), bR REERH AR
Ay TR (DAB) AW (5. ZLI-
9018), At A2 e M EMEARA WA e
TN (. AM00469), b st fb2FilR AR R
L4 R4 (5. Q/HG 32161-93), KiEdiyl
WALFK A BRA R ; ZREE (H5: 30525-
89-4), RELTH KL=l )5 O A il &
(FSH) ., fe#iARAmE (LH) . 28 (T), JiH
EWE (AMH) FIME . (E,) 5 e 52 i b vk
(ELISA) i ) & (45 : JL13251. JL11706.
JL11473, JL12462 F1JL11525), {1364 YRt
HAWRAR . H#EmEE (FH20%. mKEEY
70% . BEWi 10%, #t5 . 21080114), VLF4 HhH
EAY TRARIEAF; mIBHEE (EA
20% Jk KA A1 35% G T 45% , it 5 : D12492)
% [E Research Diets 2\ ] o

1k 2 %G A (2 [E Bio-Rad 22 @), Universal
Hood II #1); 43 KEFFRIL (3£ E BioTek 23 ],
Epoch ) ; 38 Y5 W 558 (H A Olympus 24 A,
BX41 %)), 1m#HY (9 [FE Sinocare A F], GA-7H),
YI R AL (M8 Leica s /), Aperio LVI ) 5 A
B TR (E£FEMETTLER AW, JE203GEH!),
1.4 #AE R

T o B U AR & B 70 FUEPE SD KRR i
SEEE B . 7E Excel 2010 H 4 70 D BEHL
#, K70 HRRA NS AAMBERIAL 1S H, —
FHRCICZE I I 25 fe i s I P S R A
10 H, BHAS TAMEEIK 10 ml/ (kg-d) HEH M
S TR R, A4S 2H M R T 19 FR P
FHEZEH(CMC-Na) ', T 1 mg/ (kg-d) HEH, B
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B B R IR IR 21 K55 PCOSELRL 1Y, 21 K5
iz BR B MBS A S I AR 45 5 R IR
Wbt , DIBHSK RS s RIHZE AL, ONEHgUh 2
PR, ORI EE ST BT
RN, XKLL 25T Eh R — F XU
T 1% CMC-Na ffill B A% W 100 mg/ (kg-d) #H .
e UE = bl oy [ N RN =11 = E 7 ol e g 2
B Ak 1,275, 2.55, 5.10 g/(kg+d) FEFHEH,
B A (LR ) Y AR R
Patsa, hilECh NS RESFRGN &, K. &l
Gy TR R 12 1245 . A AR AL A B H
BT 10ml/ (kg-d) APRERKEE . BN 5 1L
Py v R 2 R H O AR R R e KR — T
i, WO ARG, HARSHBER 1R,
A 30 K.
1.5 HARE
TR, AR EAEIK 120, ES
JE I T A 2% B FE 24N 0. 04 g/kg BRIE, T0RFRR
I, EEEEOEREE4C, 24210 cm, 3500 t/min,
B0 15 min), JH T ELISA K600 . 422 BE B AL S 7 3
P 3 R E, TOSU BR SL9FFrdE, —op
HPRA PR GRIGHE-80 CKFRAT, ATHEAR
PEENIREE: (Western Blot) Gl ; 55 —1M7E 4% £ 3R
S e, PRSI T A EE, HF AR -
el (HE) Y@ sape 23Uk g 505 .
1.6 MERIGIFA T &
1.6.1 KRAIP L8 ML FRIE AT
5 K BUHIHRG 25 Fo 7 RSP FR O BP SR o, 3
INELIEE IR EL (% )=DP HLE /AR E X 100%.
1.6.2 FELISA k%0 f gt &K+ &R
ELISA i 7] & U U] B #AE P BRAG U FSH, LH. T,
AMH F1E, K-, BRI 54 FLAE 450 nm 20 W%
JEME, THEAREMZ ™ SR S
1.6.3 HEF&EMEXRANEHEF T/ BIHY
LUK IR R (RS wm), B TR U
2h, SRR IEARIER P AT HE Yo R i B
G E AR T WL B O TR AR R
1.6.4 SIzaspAs e @ em Ip 2022 F Caspase-3 .
Caspase-9 ## PI3K. AKT. mTOR % i& [ 5
PSR LRI 5 U RS pm) . HEE2 h,
THORBNE . ANFEVR BTSSR OK . MR O B R
JEWH, WEIE B A, i —3t (Caspase-3 Fll
Caspase-9 Fi BE LU 4 1 ¢ 200, PI3K. AKT. mTOR
MR LL B 12 250) F 4 CUKAEE & . {# F DAB

W, SR (PBS) HibfE IR AR K G YL,
FEEEAE K . RSN, PRI E R, 3B
TS A R T MBI RIS . fdH Image J
L x BRAEXS PR IR A T BT e i) .
1.6.5 Western blot s 97 £ 2027 % BAX. Bel-2.
Caspase-9. Cytochrome-C #= PI3K, AKT. mTOR %&
G kIR BRIRAE R ON S SUIN A SRR T A U
MBS, B0 (4°C. 12000 r/min, 4210 cm,
B0 15 min) B, BCARFI AT HEHER.
AR A Ve B SRR RS e RO L AR i 5
Buffer #% 8 min, LUK . M (PVDF ) . 5% Mifig
Wk B . IXTBSTPE 33, i i—4T BAX. Bel-2,
Caspase-9, Cytochrome-C, PI3K, AKT., mTOR
(#9°4 1:1000) Fil N 2 B-actin 8, GAPDH (1 : 6000)
4 CHFE IR, WHERGEWEI R, =ik T it
FH0/N R IgG-HRP A1 341 % 1gG-HRP (1 : 10 000)
1 h. IXTBST ¥ 3 i J5 i il ECL &Gl gt , RH
Image J 1. x FAFIEAT 4007 IR BEAEL 73 AT o
1.7 %itFrE

i F GraphPad Prism 9. 0 %4 %F £ ¥s #4745 11
SMTe MRS G IEES M, H (3+s) R,
J7 25545 Z2 400 LR FH B N 28 5 25 04T, PR LR
FHILSD 5 I 2ZEAFEH Z A LR H] Welch £
5, Wi H AR FH Dunnett-To K656 . LA P<<0. 054
ERAGIHEE L,
2 H#FR

TG R ARG AT T H, R
A H, HARTH Hog i,
2.1 AKX RIPRIwBOLER

Fnw, SEAdeie, BRI HEFE 50 B
TJhE (P<0.01); SHERIA g, (dERg 45 B ki
IR v R R P U O S A S
e (P<<0.01); — HXUNRAL A% 25 B A iy %
o R R I SRR B R A R TG R
X (P>0.05).
2.2 BAK K b F A KT

T2, SAEAAME, BRI KRG LH .
T. AMH/KF B3 T, FSHFE B R (P<
0.058% P<<0.01); SHERIZIAH L, — FOSUIRZL A0
ft 9 45 B Ak 3k 5 4% 300 4 LH R AMH 7K 7 5 25 [
. FSHANE, KV &, — HOBUNE Ffdt i 2
Bk gy E AR T B R (P<0.05
L P<0.01); 5 H SUICALAH L, fathe 45 5 bk
IR A TR A (P<0.05); —HXUK
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Table 1 Comparison of ovarian index of rats in each group

(% ,x+s)
215 AL P LR R
2 HA 5 0. 0168+0. 0020
LAY ZH 5 0. 03790. 0021
BN 5 0. 01920. 0004”’
fE LA B A I IR a4 5 0. 01900. 0013"
fE LA B A J R 2 5 0. 01770. 0007"
(RN 5 A g s 7 e 2 5 0. 01890. 0010”

W oa) 5EA4IE, P<0.01; b) SERL LE, P<0.01,
2H I D A5 B Al O & N i 4H LH. AMH. E,.
FSH /K2 8] Lb 45 22 5+ i’«]%%ﬁ“”"iX(P>O. 05).
2.3 BAXRAIFEULHE R E L

El%,éEﬁW%ﬁ%%MEa Al LA [F]
KA OB OO, ORI M HES HE 5 L ROk 2 B
&, BRI, 5= A4Mt, BRI pgn] iz
ASFEVEYIROPL, B IELBURLZE W] AR, R BRg A=

WIS, RULBRERANAE; SEIZHAHLL, R4 25A
BU BRI, R 20 iR W g, HES Y,
JCH R RIS A o FBUNRE B9 5120 24 m] DL 4 B
M WIOWIL . RGN SR N A Ak gy
25 R ik 2 [RVRE A 45 ORI LA B AR oA, & 254
(] oA DL B i 22 5

2.4 B4 KA IP 2028 Caspase-3 . Caspase-9 . PI3K
Am%mﬂmﬁéi&%&

R3R, SEAAME, HRAIY Caspase-3 Fll
Caspase-9 S A W 25 T, PI3K., AKT Al
mTORF-HPDEHE BE T (P<0.058P<0.01);
SRR ARG, HOSUNCZE R R 4 VB Ak ok
15 ) i 4 Caspase-3 V- Y4 0% BE (R W) 35 PR AIK, #5524
Y4 Caspase-9 “F- 240 % JE(H 1 % T K . PI3K I
AKT 2005 2 2 T, 948 W AL i Jr S
55 77 A 2H 0 XUIRZE mTOR - 4451 %% Ji Il % 4
fn (P<<0.05 8 P<0.01); 4% 25%) 4 Caspase-3 .

R2 HSUAKRBIME LA, FSH, T. E, M AMH /K HLE

Table 2 Comparison of serum LH, FSH, T, E,and AMH levels of rats in each group (x+s)

25 AL LH/mIU*ml " T/pg-ml”’ AMH/pg*ml* E,/pmol -1 FSH/IU-1"
{EE] 8 27.7+3.8 143.8+17.8 1972. 5+467. 3 50.1+3. 8 8. 3+0. 09
TEAIZH 9 44. 4x1.9" 246. 6+18. 7" 3428. 62311. 5 28. 0+4. 5 5.6+0. 01"
OB 9 35. 40. 8 127. 0+6. 5% 2257. 0+425. 47 40. 9+9. 6 8. 3+0. 50°)
NS Al R S 9 37.7+3.9° 200. 3+36. 8 2792. 7+498. 0°’ 34.9+8.9° 7.5+1.73%
ey Al L B e 9 34, 4+5.0° 175.9+13.2° 2922, 2+355. 4 41.4+1.8" 8. 1x0. 20°
R R P A v R e 9 29.7+4. 8" 172. 6236. 1° 2515.2+448. 19 36. 1+4. 19 8. 2+0. 89

T FSH, fEORyl i LH, fRBREmE; T, S0; AMH, Hifi#EHE; £, M,
a) SEAMAWNE, P<0.05; b) H5EH4IILE, P<0.01; c) SHALIILE, P<0.05; d) SHEMALLE, P<0.01; e) 5 H MUK

A, P<0.05,

ek iR 2 B AL T IR A

1 Ji 2 VA T R

ek ik 2 B AL T v R A

T ZLOFESL IR IR, n WBORZ S ST B SRR IR, n WLE DA s RO 1A

FEVEY IRIRYL, T LSRR W R

(RS EDNTHE R

A& (HEY, x200)

Figure 1 Histopathological morphology of rat ovaries in each group



P & 2 E 2023 4F 8 A4 64 %45 15 B Journal of Traditional Chinese Medicine, 2023, Vol. 64,No. 15

+ 1589 -

RT3 HHKRINELH L Caspase-3, Caspase-9. PI3K., AKTFImTOR & [ FHMESR A o

Table 3  Comparison of positive expressions of Caspase-3,

in each group

Caspase-9, PI3K, AKT and mTOR proteins in ovarian tissues of rats

CEEPLEEE, »s)

21 5 53R Caspase-3 Caspase-9 PI3K AKT mTOR
=HA 3 0.401+0. 145 0. 187+0. 073 0. 379+0. 032 0. 359+0. 051 0.351+0. 045
ALY 3 0. 56620. 066" 0. 424+0. 031" 0. 264+0. 020" 0.217+0. 013" 0. 223+0. 023"
H XU 3 0. 412+0. 055 0. 341+0. 008 0. 3530. 051 0.310+0. 051 0. 355+0. 021
RN 25 B Al T IR A 2 3 0. 493+0. 072 0. 312+0. 080" 0. 397+0. 078" 0. 309+0. 066’ 0. 372+0. 069°
RN 25 5 Ay Ty R R 2 3 0. 443+0. 067 0. 312+0. 046" 0. 355+0. 060°’ 0. 395+0. 023" 0. 310+0. 059
RN 25 B Ak v 3 0. 355+0. 0627 0. 308+0. 042" 0. 368+0. 030° 0. 318+0. 053 0.356+0. 019

i Caspase-3, VAL KA AIRET3; Caspase-9, VIAIR KA AREF9; PI3K, BEIGMENLEE-3 J#4MlE; AKT, FEAEB; mTOR, MFl

P EmNERLEA.

a) SEHAE, P<0.05; b) SEAE4E, P<0.01; o) SEAILE, P<0.05; d) SEAIA LR, P<0.01.

Caspase-9, PI3K, AKT FlmTOR 345 % i (& 41 7]
WEESH LRI E X (P>0.05),
2.5 ZAKRAIPE AL BAX/Bel-244 . Caspase-9.
Cytochrome-C, PI3K, AKT fo mTOR % & #8 % % i&
j1eE:d

F4m, SEAYMEL, BRI BAX/Bel-2
J Caspase-9 Fll Cytochrome-C £ [ 3 35 8 & 18,
PI3K. AKT I mTOR & (1435 B BT (P<<0.05
% P<0.01); SHAVAAR L, — HOBUCA i g
£ B ARG L ) 4 N 20 21 BAX/Bel-2 {H 1
RRAR,  F OBUNA i L 5 B A Ty e 71 et 4 B
B L Cytochrome-C [ 34 0 FEAL, {45
A1 T 45 59 £ 2H R — H XUDRAE B9 52 41 21 Caspase-9

A FRIA D FEREMG, PI3K. AKT MImTOR & H #iA
BETHE (P<0.058 P<<0.01). f&5as iy
Rl 2H BAX/Bel-2 {8 i 3 T FOSUNRE et
25 B AL = 5 i 2H Cytochrome-C 25 1 22 3K B B AR
TFa s B e o P RE 4L (P<<0.05). fdffs
B A 25 751 e 2 R FEOBUIICZH BF 54 21 Caspase-9 |
PI3K. AKTHImTOR & 1335 A 2 R LS &
L (P>0.05) . 441K OP 52021 BAX, Bel-2,
Caspase-9., Cytochrome-C. PI3K., AKT #1 mTOR £
HEIKELE 2, B3, &4,

3 itig
G PCOSIRIKF L, vJIH)E T E¥ “It

T4 HHKFINHEHL BAX/Bel-2, Caspase-9. Cytochrome-C. PI3K, AKT I mTOR & I AHXT ik L
Table 4 Comparison of relative expression of BAX/Bcl-2, Caspase-9, Cytochrome-C, PI3K, AKT and mTOR proteins in ovarian

tissues of rats in each group

(x+s)

251 R BAX/Bcl-2 Caspase-9/GAPDH Cytochrome-C/GAPDH
S 3 0.775+0. 134 0. 538+0. 123 0. 684+0. 063
FRIZH 3 1. 062+0. 172" 1. 18620. 053" 0. 926+0. 122"
T XUIREH 3 0. 784+0. 150 0. 960+0. 076 0. 763+0. 105
RN 25 B A 5 AR e 2 3 0. 83320. 150 0. 903+0. 067 0. 835+0. 034
(RN 25 B Ak 7 v R 2 3 1. 16620. 082° 0. 908+0. 099’ 0. 975+0. 023
RN 25 B Ak T e ) 2 3 0.915+0. 063 0. 848+0. 044" 0. 688+0. 1539 "

25 B PI3K/B-actin AKT/B-actin mTOR/B-actin
TAA 3 0. 856+0. 087 1. 053+0. 079 0. 845+0. 059
HEAIZH 3 0. 598+0. 028" 0. 508+0. 206" 0. 35620. 189"
T HIXUIRA 3 0. 85420. 195 0. 660+0. 223 0. 717+0. 158
a0 25 B Ak 5 R 2 3 1.058+0. 187" 0. 7130. 134° 0. 897+0. 097"
a0 25 B Ak b Jy ) a2 3 0.921+0. 061 0. 927+0. 267" 0.798+0. 118
TEEH9 25 B Ay s ) i 3 1.003+0. 216" 0. 7010. 166 0.725+0. 101

¥ BAX, RIHT-EM; Bel-2, $UMAT-EM; Caspase-9, PR RL LM 9; Cytochrome-C, AEZE C; PI3K, BEARMENLE-3 B ;
AKT, HEHHEB; mTOR, WHFLah¥ikinds EE,
a) SEAYE, P<0.05; b) SEHALK, P<0.01; ¢) SHEMALE, P<0.05; d) SHEMA L, P<0.01; e) 5 H MK

IbAEE, P<<0.05; f) Sfdfgas B iy dhilEdl b, P<<0. 05,
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A B G D E F
BAX S . . . . e O ()

Bol—p  — e e e 23KDa

Bractin — — G — S S——— )]
H: A, A4 B, BRI, ¢, ZHXUIR4L; D,
TR AR ALy ORI A B, (@IS A by R R 2
F f0as B AR T7 SR BAX, (R TI&M; Bel-2,
BET R,
B2 AARRINEALBAX, Bel-2 8 1 ALK A
Figure 2 Electrophoresis of BAX and Bel-2 proteins

in ovarian tissues of rats in each group
A B c D E F
Caspase—9 L R SR e B B 50KDa
Cytochrome—C — A SR S S o 14KDa

GAPDH = oo sess summe sssss omme s 7KDa

T A, =g B, BRI ¢, “HORUIRAL; D, IR
I RR 2 s E, S E iy bR F, 95 A
MR FIRA]; Caspase-9, YPEEFR KA HAMREF9; Cytochrome-C,
AL C.

B3 K RBP4 Caspase-9  Cytochrome-C 2 [ HE K 5]
Figure 3  Electrophoresis of Caspase-9 and Cytochrome-C

proteins in ovarian tissues of rats in each group

A B C D E F

PISK |- s s s s s— | 0KDa
AKT — —

ST T T T T

Bractin s s S sw—" s— s ).

A, AFE4; B, BUNA; C, ZWRURA; D, IS
I RR 2 s E, @S E iy bR F, IR A
MWy A AR PIBK, BENRIENLEE-3 WA, AKT, P10 B
mTOR, WHFLZYRINERLEA.

B4 AR RO HEALIPIBK . AKT I mTOR & [ H Uk &]
Figure 4 Electrophoresis of PI3K, AKT and mTOR proteins

in ovarian tissues of rats in each group

T CHET AT AT ARuE. CGREET)
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Effects of Jianpi Yishen Huazhuo Formula ({9 35'%{L7177) on Ovarian Granulosa Cell Apoptosis Protein and
PI3SK/AKT/mTOR Pathway in Polycystic Ovary Syndrome Model Rats

CHEN Miao'?, MA Huiming’, FENG Yahong*, ZHANG Xiaojing*, CHEN Dongmei’, LUO Jiaqi'*, DU Xiaoli'"?
1. School of Traditional Chinese Medicine, 750004; 2. Key Laboratory of Integrated Tradi-
tional Chinese and Western Medicine Research on High Incidence Disease, Ningxia Regional; 3. Key Laboratory of Fertility Mainte-

Ningxia Medical University, Yinchuan,

nance of Ministry of Education, Ningxia Medical University; 4. Ningxia Chinese Medicine Research Center; 5. Ningxia Key Laboratory

of Stem Cell and Regenerative Medicine, General Hospital of Ningxia Medical University

ABSTRACT Objective To explore the possible mechanism of Jianpi Yishen Huazhuo Formula (fid o 25 S AL by,
JYHF) in treating polycystic ovary syndrome (PCOS). Methods
blank group and model group with 15 rats each, metformin group, JYHF low-, medium- and high-dose groups with 10 rats

Seventy SD female rats were randomly divided into

each. Except for the blank group, all the other groups were fed with letrozole orally combined with high-fat diet for 21 days
to establish the PCOS model. After successful modeling, the blank group and the model group were intragastrically adminis-
tered with 10 ml/(kg-d) of normal saline, while the metformin group was administered with 100 mg/(kg*d) of metformin hy-
drochloride tablets by gavage, and the JYHF low-, medium- and high-dose groups were administered intragastrically with
1.275, 2.55, and 5. 10 g/(kg*d) of JYHF suspension respectively, all for 30 days. The ovaries were weighed and the ova-
rian index was calculated, and serum follicle-stimulating hormone (FSH) , luteinizing hormone (LH) , testosterone (T),
anti-Miillerian hormone (AMH) and estradiol (E,) levels were measured through ELISA. HE staining was used to observe
the morphological changes of ovarian tissue. Immunohistochemical staining was used to detect caspase-3, caspase-9 and
phosphatidylinositol-3 kinase (PI3K) , protein kinase B (AKT), mammalian target of rapamycin (mTOR) protein positive
expression. Western blot was performed to detect relative expressions of rat ovarian tissue pro-apoptotic protein (BAX),
anti-apoptotic protein (Bcl-2) , Caspase-9, Cytochrome-C, PI3K, AKT, and mTOR proteins. Results
those in the blank group, the ovarian tissue of the rats in the model group was dominated by cystic dilated follicles, and the

Compared to

granulosa cell layer was reduced, with obvious interstitial hyperplasia; the ovarian index, serum T, LH, AMH, as well as
Caspase-3 and Caspase-9 average optical density, BAX/Bcl-2 value, the relative expression of Cytochrome-C and Caspase-9
proteins significantly increased, while serum E, and FSH levels, average optical density and protein expression of PI3K,
AKT, mTOR in ovarian tissue significantly decreased (P<<0. 05 or P<<0.01). Compared to those in the model group, the
polycystic changes of ovarian tissue in all JYHF groups and the metformin group were improved, with follicles and corpus lu-
teum at all levels seen, and the granulosa cell layer thickened; the ovarian index, serum LH, AMH, average optical densi-
ty and relative protein expression of Caspase-9 in the ovarian tissue were significantly reduced, while serum E,, FSH, ave-
rage optical density of PI3K and AKT in the ovarian tissue, and relative protein expression of PI3K, AKT and mTOR signifi-
cantly increased (P<<0.05 or P<<0.01). The serum T level and Caspase-3 average optical density in the metformin group
and JYHF medium- and high-dose groups were reduced than those in the model gorup, while mTOR average optical density
increased significantly, and BAX/Bcl-2 value decreased in the JYHF low- and high-dose groups and metformin group than
the model group; the expression of Cytochrome-C protein in ovarian tissue significantly decreased in the metformin group
and JYHF high-dose group (P<<0. 05 or P<<0.01). Compared to the metformin group, the low-dose JYHF group had a sig-
nificantly higher serum T level, and the medium-dose JYHF group had a significantly higher BAX/Bcl-2 value (P<<0.05) ;
the expression of Cytochrome-C protein in the high-dose JYHF group was significantly lower than that in the medium-dose
group (P<<0.05). Conclusion JYHF can inhibit the expression of apoptotic protein in ovarian granulosa cells of PCOS
rats, thereby maintaining endocrine balance and improving ovarian reproductive function. The mechanism may be related to
the activation of PI3K/AKT/mTOR signaling pathway.
Keywords polycystic ovary syndrome; Jianpi Yishen Huazhuo Formula ({@1% 25 % L it75 ) ; granulosa cells; apoptosis;
PI3K/AKT/mTOR signaling pathway
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