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Effect of drug-containing serum of Gengnian Decoction on signal pathway of
PI3K/Akt/mTOR in oval cells of rats
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Abstract: Objective To study the effect of Gengnian Decoction on rat granulocyte in the signal pathway of PI3K/Akt/mTOR of
perimenopausal model. Methods A total of 150 female SD rats aged from 10 to 14 months were screened out of the
perimenopausal model rats and randomly divided into five groups: model group, tibolone group and Gengnian Decoction low, medium
and high dose groups, continuous stomach ig administration for 15 d, once daily. The blood was collected to prepare the rat serum
containing drugs 15 d later; A total of 120 female SD rats aged from 3 to 4 months were screened for pro-estrus mice, and ovarian
granulosa cells were cultured in vitro; Granular cells were cultured with drug-containing serum of each group. After 72—120 h, mRNA
and protein expression of PI3K, Akt, mTOR, GDF9, and FOXL2 levels were detected by qRT-PCR, and Western blotting, respectively.
Results Compared with the model group, the mRNA and protein expression levels of PI3K and mTOR in ovarian granulosa cells of
tibolone group and dose decoction groups were significantly increased (P < 0.05, 0.01) , while the expression levels of Akt mRNA and
protein were significantly decreased (P < 0.05, 0.01), the mRNA and protein expression levels of GDF9 and FoxI2 were significantly
decreased (P < 0.01). Conclusion Gengnian Decoction serum can increase the expression of PI3K and mTOR in ovarian granulosa
cells and inhibit the expression of Akt and its downstream GDF9 and FoxI2, so it was predicted that Gengnian Decoction can regulate the
growth and development of ovarian follicles, inhibit follicles latching, and improve ovarian function.
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R K2 78 K2 I3 o 794 1 75 4 26 i S Vi I PR IR . 52
BT 6 R % 7 RT LA v KRR B R R L 44 22 A K
BB TS B85 52, 0 O SR T Rt B A — s IR AR AT
BCEVEF o AR SEIGAE BT AR 1 25 DLR 4540 Al
A W5 TS R PIBK/AKt/mTOR 15 5
P VI, BT 7 0 AR L K B G 5330k 48
Jfd PI3K/Akt/mTOR 15 5 i i AL, i — 20 )
B TR IR & HH SRR PR BRI 5K 2t g
SO ELIIRE R RE, LA TR b 2 R s S 47 O 5L
T RE LR IR B )
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1.1 SKIEEI4)

SPF 2yt SD KB, 10~14 H#E [150 H,
R (300+£50) g]. 3~4 A [120 X, A&
(200£50) g1, A E N AR = AR R 5058 5))
YRR, SIVFRTIES SCXK () 2012-0011.
TE B P B 25 K 25 S0 B Hh 0 43 S8 TE RIS 1
JE, WRFE A A R . OsRE 12h, H
ORI E, =REHE 22~25 C, BE 70%.
1.2 #Hf

B AlsE. LR, EERR. T, 58
FIE. A Bdh. L. BEE 12g, HH10
g, FERL. JiE. BiXS 9g, KH®¥ 6g, 43 3 g
IR Ab T H 2 Y R RN R R 2 R B I R R B A
B30 24 DAl 2 HE BT e R B TR o A, ORAT T
4 CIKFEEH . MAETMPERLRSE MR
BE2j i o B RS E TS CPEZH) 2015 4
WbrifE . Bl (2.5 mg/ v, #t%5 H20130027, N. V.
Organon A ] )o 0.9%AMBNELGH, ST EHME 2L
BIRAH .

1.3 RAFISEE

HE Y3877 & BCA WS k7 &3 5
Solarbio A H]; BEERZEMR (PBS). a1l -
BEFE RN H Biological Industres A F; WEARELAL
-3 Wl (PI3K). HEEPFEF B (Ak). WA
EMWMHEREA (mTOR). AK LK T 9 (GDF9)
PRI EH Abcan /7 ; DMEM/F12 15374 (Gibeo
NFED:; 9. RNA 2B &9 H Bioworld A ;
A& (TaKaRa A& D I fII R 214k
(FSHR) Fifk ( Biguedft sy 5 A IR AR D AR

AT 2 (FOXL2) $ifk (Proteintech A ] ).

Lab-Tell 5 =337 H . 11 2% A2 BUAEW 2 440
AR B DAL CGEER W RBHE AR A FD; 1X71
{38 %6 BB . BX-53 MR (EMENE
FRATD: CFX96 96 FLPIE PCR 1%\ 7t 5E & PCR
I RS S MARATD: LED2500 fiF il
s (Leica AH]); 3131 ks 746 (Thermo
2 F]); ChemiDoc™ Touch Imaging System ( Bio-Rad
YNCIDR
2 Bk
2.1 SELEFELCH
211 FIRF MG e AR FRE AR AT T 4
B, 1% 20%05 4 M3E +79% DMEM/F12 £ 973k 4+
1% -5 55 .
2.1.2 FAMGTERERE Rt k=
BRSOk v 028, B 10% 7 24 I3 + 89%
DMEM/F12 15353 4 1% 55 27 K e il o
2.2 fREVHIE

K BRI 58 7 40 M P W8 i A 1 317 JE 9 3
&L, EERINNE 5 IAFBE B KR, By
Y 2 IR K B
23 DEERY

W2 BRR R BENL 38 5 4, R4 30 K,
SRR, EERE. . SRR Z
Bl .

FHKBRTEEH 18100 I ig 45245, 45255
NS RAARR ARG ED, #5585 HE B
TR R R 1,04 2.0, 4.0 g/kg
(ULAEZ R, B RAN 022 mgkg. A
K ig 45 F 10 mL/kg ZEFRER/K . 1 k/d, FESLL
25 15d.
24 BEZFEHBIBHZSKE

Y ISR, RKMER 12 h)5ig4i, 1 h
JaIFH KR ip 10%/K A& 0.04 mL/10 gk
W, U B B kR . R LY, 37 COKI 1S
minl"PKIERMA NS, 0.22 um FFLIE SR IEIL R, 4
T 1.5mLEP BN, %A T-80 CAMAMHEH.
2.5 KEIFEFNMAERSES5ERER

I o B 3 v A ROV 5%, G A T B 1 A
3~4 H SD M RR, SMisiEabIt)E, HE A
B CIE IR 10 min JE NS TAF
&, TR TR RSN NS A WPt
(P74 PBS MR FR LA RE M 3 Ik, LAZRR
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ik K% 5P 558 B R R 124 (e st ~, FIR
FFEY BT 2 O SLZH R AR R JE R G 7, K O BN
A5 DMEM/F12 55350 .

RS AR TR, A 1 mL V5 2 ak e %
TSR A B YEL, S R 4 B 78 0 R N 5 9 JE
FA 40 B i e ok DN SR AR O YRR S R B, eI S
HEAINN 2 FEARTR) 0.25%0E, 78 ARk 53
Fah AL 35 min, AARIFIE S, KRR B TC B
BLOVEH; 2500 r/min 20 10 min, fElis EiER, 1E
BLOVEHIIN 3~5 mL 55953 (79%DMEM/F12+1%
BT+20%64- 15 ), REMRITHM (GIERZ,
TG AR SR AR s 1) 2% A R, RTF
AU 20 co? 3572, TN 37 C. 5%CO;
B AR R 24 h & H .

2.6 KERIVEFRAELEE

HU B A= R B 72 h S5 (R BURLA A, 0.25%
Ji RS ALJE 1 500 t/min 250 10 min, & 135,
WCERRI AN, NN SE &R IR R TR B BT,
AN FE A 1 X 10° AN/mL F4H T Lab-Tell fiE%
WP, WNEFRAER SR TR . A K& 70%
BPECH 3 F, HEAT FSHR HRSpihgeta, % 5E Ui HL900
il e
27 MRS RENEAMEET

Y1577 48 hIEBEAE K (1) FURLAH FTE 45 H B5 7R
(20 cm?) _EAMEESEZE . B KFELNE 2R
M. BRI, BlEEFREE, M PBS Mt 2 K, 1
K 30s, Wil PBS ZEiill, ekl 80% LA
b AR IRATEC A g . KFEA
M A BRH S ZAIME (79%DMEM/F12+
1%XPT+20% M35 ), FET 37 C. 5%CO; #37
Farh kSRR 9% 24 h ISCEERI .

2.8 SERTRHEE PCR (qRT-PCR) #&3MAFR IR
EEkiApE PI3K. Akt. mTOR. GDF9. FOXL2
mRNA FRiX

W 24 M 35 77 o R 0 B, 7 R
2l RNA 2B &2 RNA, JIl5E & RNA &,
WS cDNA, Bo#| QRT-PCR KBtk &, 514
FILFE 1. LL#FE SR cDNA NI, BT PCR X
34T qRT-PCR ¥, JNFRF RN 95 °CL 5
min, ZZPE95 C. 5, iBK/AEM 60 C. 30s, 40
ANEIR, FEfRIZEBL 95 °C. 10s, 60 °C. 30s,
97 C. 1, ¥%137 °C.30s, KH 2724l 5 mRNA
FHXT RIE K 6

# 1 qRT-PCR 3|47
Table 1 Primers of qRT-PCR

FER AR SIIFSI (5°—3)

Akt 1E: CACTGTGTTGGCGTACAGGT
JIfl: TCATCACCATTGGCAATGAG

PI3K 1Ef: CATCACTTCCTCCTGCTCTAT
JZH: CAGTTGTTGGCAATCTTCTTC

mTOR 1Ef: CGCTGTCATCCCTTTATCG

X M: ATGCTCAAACACCTCCACC
FOXL2 1IEM: CGTGAGAGTGTCTAACGGGAG

& H: TCGCTTCTTCCATATCTCGGC
GDF9 1IEM: ACAGCAACAGGGTGGTGGAC

& M: TTTGAGGGTGCAGCGAACTT

2.9 Western blotting #& | X 5 DP &5 B 5 40 i
PI3K. Akt. mTOR. GDF9. FOXL2 EHXIA

W 2 MG 35 77 Ja R 20 A, NN R B
fre il R, s BIEW, RH BCA & H € &EidT
TR AEERI ., B S50 ug BAL T A
FREN-B A MR (SDS-PAGE) Hiik, 7r &M,
TR A4 RN -, i\ PI3K. Akt. mTOR
(1:1000) F1GDF9. FOXL2 (1:2000) —¥#i##
K ERERELR, TBST #RK LBk, BMNFR
M=Ht (1150000 @, BETRIRERE 1.5h,
TBST &% . H ECL {25, it \ Bio-Rad ] CD Touch
HERE G AT AL R B B .
210 FitESHH

KH SPSS 17.0 BAF#ATH R Guit, LU0 EE
DLx+s Romo FAHES A, A HEXRH
One-way ANOVA 7753, J72551EN, 4L
BCRH LSD, 5 ZAFFI KA Tamhane’s £556. #
ARRMIEZS 5340, KA Wilcoxon FRAILL .
3 #R
3.1 YREELEESER

NIl7> 5 H R RIORE 4 i 52 [ /N TRiAE (P 1, 0
h); 5537 24 h 5 BORLZ0 A 2 B 2 IR AR G, R
Rfilts 48 h W EELH HLIZ T 2, 40 M fidAH EL AT 4,
YHMSE &R, 72~96 h 5, 4Rz KR, B
32 BEFXMARRIVEFAME PI3K. Akt
mTOR mRNA FRiZRIS M0

SR LA, Bl e RN A7 4% 7 R AL B
WURIZHAE T PI3K. mTOR mRNA Fik/K P15 82T+
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Oh 24h

48 h 72h 96 h

1 DREFRAERS (X40)
Fig.1 Morphology of ovarian granulosa cells (x 40)

i (P<<0.01), Akt mRNA FiE/KF5EEEK (P<
0.01), HEZFHIEM. By 5 EFER K&
. mFIEARH L ZE R EE (P<0.01), FHE
B FIEAS B RATHEES, EEHIKHE
HEmMEALESS. W& 2.
33 EEFNARIDEFT R PI3K. Akt
mTOR & HFRIEHIENT

SRR A, B RAMEEZE. . &
FEL Y BBk 4 PI3K. mTOR 2K HFKIAKT

BT (P<0.05. 0.01), Akt 85 FRIEK T BB
(P<0.05. 0.01), HAEFZPHIEH. SHhHS
SRR R R A L 22 7 iR (P<<0.05
0.0, HHEHHHIRASE I RARLARZER, H
EGIEA RN S EREATER. WK 2 E 3.
34 EFFWNARIVEFTRAM GDFI. FOXL2
mRNA RiXBIFN

SRR R, B h AT AR 7 %5 AL o
Hmkigai T GDF9. FOXL2 mRNA Fik/K 15 &

R2 FEEFMARIVETHILPE PI3K. Akt. mTOR mRNA FEBISM (X £5,n=6)
Table2 Effect of Gengnian Decoction on mRNA expression of PI3K, AKT and mTOR in rat ovarian granulosa cells (X *s,

n=26)
5 Bk mRNA X RIE &
PI3K Akt mTOR

iRt — 1.000+0.000 1.000+0.000 1.000+0.000

B 0.000 22 1.521+0.176™ 0.58940.049"" 1.334+0.103™

AR 1.0 1.17940.104™"# 0.8700.136"# 1.13940.101"##
2.0 1.54440.036™7 0.613+0.106™"" 1.42040.138"7
4.0 1.26140.030"##44 0.814+0.137 " ##> 1.21240.106 %4>

R R YP<0.01; SEIRMALE: #P<0.01; S5HED 1.0 gkg  HEE: **P<0.01; SHED 2.0 gk HEHE: “°P<0.01, £ 4
**P < 0.01 vs model group; P < 0.01 vs tibolone group; **P < 0.01 vs Gengnian Decoction 1.0 g-kg™! group; ““P < 0.01 vs Gengnian Decoction 2.0 gkg™!

group, same as table 4

PI3K

Akt ‘——-—

G - - R - R

O A e e ——

T 1.0 2.0 4.0 B

HER(gkg™)
2 EFEIANARIFEBRLAM PI3K. Akt. mTOR EH
RILHIFN
Fig. 2 Effect of Gengnian Decoction on expression of PI3K,

Akt and mTOR protein in rat ovarian granulosa cells

EREL (P<0.0D), HEZHRAEA. BHAE
B, S RAm MR E T B (P<0.01),
HEERHEK, SFEAMRERAEE, BIHEA
HEEphREABEERREE, LK 4.
35 BEHWNKERIVEFAILE GDFI. FOXL2
ERARIEREN

SRR LA, B R e A S e 2H O
HEmpkidiioth GDF9. FOXL2 & A XFIE/K Y EE
FE(K (P<<0.0D), HFEHHRIEH. B kA S5HE
Eipk. mAIEHEHEZEREE (P<0.0D),
HEERK. SFEdbRERAEE, BIhhd
HHEEGP A EANEERARE, WK 3 k4.
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£R3 FEZTKRIDEFHLAA PI3K. Akt. mTOR EARIENZN (X 5, n=6)
Table 3 Effect of Gengnian Decoction on expression of PI3K, Akt and mTOR protein in rat ovarian granulosa cells (X £s, n=6)

FEAMNFREE
2H ) FE/(gkg™)
PI3K Akt mTOR

it — 1.000£0.000 1.000£0.000 1.000£0.000
B 0.000 22 2.32540.151"" 0.30540.191"" 2.09840.024™"
HEG 1.0 1.24240.091"# 0.81340.138™# 1.348+£0.101"##

2.0 2.35140.157"7 0.379+0.202""" 2.118+£0.202°*""

4.0 1.253 £0.065## 0.78940.190™ 4 1.801+0.124™#*4

AL "P<0.05 P<0.01; 5EHMALE: *P<0.05 #P<0.01; S5HEH 1.0 gkg ' HHE: 7 P<001; 5HEP 2.0 gkg A

i “°P<0.01

"P<0.05 "P<0.01vs model group; *P < 0.05 #P < 0.01 vs tibolone group; **P < 0.01 vs Gengnian Decoction 1.0 g-kg™! group; ““P < 0.01 vs

Gengnian Decoction 2.0 g-kg™! group

F4 BEZARIVETHIZIE GDFI. FOXL2 mRNA FiEAFRIE

Y5208 (X 5, n=26)

Table 4 Effect of Gengnian Decoction on mRNA and protein expression of GDF9 and FOXL2 in rat ovarian granulosa cells (X *s,

n=0)
. ) mRNA Xt RiE & RN RIA R
2H ) HlE/(gkg™)
GDF9 FOXL2 GDF9 FOXL2
it HE — 1.0004-0.000 1.0004-0.000 1.0004-0.000 1.000+0.000
B 0.000 22 0.384+0.137" 0.3414+0.314" 0.216+0.108" 0.3254+0.193*
I 1.0 0.898+0.231™"# 0.89140.040""# 0.88310.045""# 0.874+0.115""#
2.0 0.418+0.114™% 0.446+0.258™"" 0.266+0.106™"" 0.401+0.145"""
4.0 0.824 40,208 ##44 0.794+0.190™##>* 0.843 +0.074 " #4422 0.823+0.156"#»
ooy GHEED — G e — CEH G WEORE AR R B R R AR, 245 T FE bR,
MR R B “ANEFIRPH, AR RBOE. et
roxi2 (D W . — —_— T, MTTRIST E 7 B4R A TR . &
GAPDH TIrRANE B IR B, TR, B

oy eas G TP T

T 1.0 2.0 4.0 B
HEZ/(gkeg ™)

B3 FEEHMARIIET M GDFI.FOXL2 ERRIX

sEA

Fig. 3 Effect of Gengnian Decoction on protein expression

of GDF9 and FOXL2 in rat ovarian granulosa cells
4 e

RN E R E R EE R, AN
HFHARVR ST B2 SR S AERIARA DT % . BRI
I, REFENAEMER BTN, NI ENLATIRESR
iy, R —RIIATFEREIR. FHRAL, BRI
AL AL 1BBIRE, AR S, SN
A4 By e KRS RE, BRI RESE, RESEMI%, 4
2552 e, s A, BIRIEAT 2 B ASE T 4h,
INZ St AL = R FER IR, AME SR, WA e
SANEILILZAE . SO B kg K B I B 4 i A 246

2. WML, AT HE B R A 2 AR T i H R
HRAPEFT SBMATRE, SORK, s
BE, BV, AMETRRKENIELINEEE. JFH
FERTIHIE 7E Hh B BRI e (97 2802 A 7k
PLE A7 RE S e K RIS T AOME— I (E) K1,
Jin 58 B SRS TR 0 AR I SO BBAE FH » A TTS OKS Bl I
HEH AR SR (LHD . BRI E (FSHD.
fRVERR IR B R (GnRHD ZKFEAT 114,
SO T R 2 % B B 1 R 2R 4 4 T AE D i PR
REARCST o FFIEESLIR W TT, AR AT LS K
TR [ LT, e TR Y P R 2 B A 2 DK A
BB AT, RO IR SRR 4 T Bax
R SARRIBAVER L, B2 A K B O S 4
I RURL AR AR T 0 B RE DR, O
HENEA R T SRR LR TG et R Uk N e S e
bcl-2 mRNA FIE H RIEACT, (e dE T2 A 1
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bax mRNA Fl& [ FFRIANT, DL E#FARRHEFEG
X I8 e Yl A 2 AR R R BRI O S Dl e B — 8
AR R S E R o

D HE A7 B R A e
B BEAGE. AR, B, Ll SREE.
FRAAE. MM ML, BEE12g HH10g HE
v BiR MiER 9g, HE 6g. 4¢3 g, it
15 K254, ThRCHANEIRFA « FEBUAZE . J7 i Alisr
AHNE Yy, ANERS. IS H. B2 R T ER
R B 2R s 5E . B2l XA,
R i SR R ETANE . FRE.
SR . AEFAE L BERG Bl i DA 3R [E 9K
BN AMIERS . DA BN, A, *has .
PRt FLR T, Az T 4] K B DN S ZH 23 R 4
MO TS, SeE N ETIRES . 34t Az P EeE SD
KRB A K K F-1(IGF-1 )mRNA 7K 2k 191,
T AT 2 A 3 T R 42 B 4 B R B4 B A o200, Bl
DU RGEE BT S I B BERE AN FH, S REIK
BONIE, WREMIR N TESPTESL N, BB 25
B, e H i 2 % 9 S 7 e 2R 4 22 i J i)

AL AT B 2 O SR BRI N LD Re A, DR TR
21 . 14) B B 5 b 2 a7 B i 5 B (1) BT R 4 B
HEE, IO I Be s AE TRt 7 — %@
1. PIBK/Akt/mTOR ;& —2 5405 fb. %
VIAH G E %, I BEAH MR R0k 40 f - S50 47 75 76 8
(1) PI3K/Akt 155 540, JL[E WA, 7 RVE K.
KE ~ BN SR, 2 5 a0sb5E . 1k
IR R3], FOXL2 & —FhEARRS . AR J2
FSCAAR B9 S R 20 B Ry R Pt A N R SR R, R B
IO ZH P 184 5 AN 23 Ao R R AR A,
GDF-9 /& 5 21 S B i v A K R, 7E AR
G BR2H A FORL 0 i 356 Bir ik, i HLBE R R
WM, FERE TR, RIS 5P
W5 RFIRE IR S, o O B 3=
SR IAE RS FRORLAH e B 7T, ) AR IR A A
20 e 523 2T A SCRR R B PIBKY/Ake il I 2
1RIEEE FOXL ZFERIEERH, 40 FOXL120, M
HTRI AR BRI T A TR FOXL2 72 Akt
[ R I RE LRI 7], 451 7 O B H micro RNA-937 il
3] AKT M40 FOXL2281, [KIbaF 7 1 on SikF
SR 7 FOXL2 J HFEEE K] GDF9-301,

ASEEGEE R IR, %20 OK R B S 0N 41 g o
PI3K. Akt. GDF9. FOXL2 mRNA KEHKEE

R, BEZFFEM. BdsS HEnEF
BH. mAEARLBEEES, BEHHHEHS
B B, KT EH S mrEH T %
DA R E S E T &R A . FhREXT RO NI
PRAZ IR, S0 n st s T AU T4,
HEM T RE S L5 REEA o, st —BWt T, Wl
M 5 4797 AT RedE L B0E  PIBK/Akt/mTOR 5518
#, E{ES %7 PI3K. mTOR Fik, #IH1E5 7
¥ Akt }2 GDF9, FOXL2 K-F3&ik, S50
AT, NI A R A oo IR S D)
A, NI IESZ 338 S BRI IR IR -

&3 3k
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