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B E B MRERFENLS S R FRAERRINEPEmI(GCs) A% ERN., 7ix %3 ABSD XA, AR LKA (%
WK HER) I EASE (FSH) EH4(10.71 IU/Kkg, B T i) e S  F AKA 2 §4[0.5.1.2 mg/g( A A F),
HER,HH6 R, BRETERERTLE LR, FELEIR; RRLHE, TH IR o, FREMR KNS 0E, HRAAGCsH
MG 3R A 2L FSH AL (MRS FR) Ao TS5 3 P ARF) B4, TR s & 3t R4 4k m N A 28 3 R 40 K R e 7 100 L 55,
AR LT RIRZIIFF LS A AR | KSR 20 An A A 28 3 K28 K R i 100 pl, &2 25 20 5 # An AT 52 25 4 28
425 3% 100 uL, SRR B3R 5095 B & (ELISA) 4] &-28 4m A, b 3 3% o W — 8% (E,) . B4 & (P) #94-% , R ] Western blot i 44
&40 GCs P # Bg BLILEE 3 i B (PI3K) & & #8 B(Akt) " 5L3h 4 & v K & #e % & (mTOR) & & eg A st Rk & 5 R A b i b &
T IR Ao Bl KRR i A &40 4m FEL P PI3K Akt .mTOR #» § %48 % B F Beclin 1 . LC3 T \LC3 1T .p62 mRNA #9540 xd £ ik &, %4
R. 5w g Raki A e L F R P A A& 4 e F PISK, Akt ,mTOR mRNA =& & #9485} £ ik & 39 B F AL (P<
0.01),Beclin 1 .LC3 T .LC3 T mRNA #9485t & ik &3 2 F 5 (P<0.01). HAALALE  FSHAM S FH AT & 4w
Jo bR T EAE R %NS, AP Beclin 1.LC3 1 \LC3 1T .p62 mRNA #9483F £ ik 53 B 2 FA%(P<0.05 %, P<<0.01); 8425
40 2m i, P PI3K . Akt . mTOR mRNA #v & & #9483 ik 3 ) 2% 1 5 (P<0.05 % P<0.01). %t : B W FHE AT 2B E
PI3K/Akt/mTOR il %48 5% % & B 2 mRNA #9 & ik , At 474 GCs #9 B "% .

KR B I E B M B % PISK/AKt/mTOR 8 5%

Effect of Cangfu Daotan Pill Containing Serum on Autophagy of Ovarian Granulosa Cells of Rats
XIE Pengpeng, LIU Jiayue, ZENG Lei (The First Clinical Medical College, Guangzhou University of TCM,
Guangzhou 510405, China)

ABSTRACT OBIJECTIVE: To study the effect of Cangfu daotan pill (CDP) containing serum on autophagy of ovarian granulosa
cells (GCs) of rat. METHODS: Three-month-old SD rat were divided into normal saline group (normal saline, ig), FSH injection
group (10.71 IU/kg, ih), CDP irrigation high-dose, medium-dose and low-dse groups [0.5, 1, 2 mg/g(by crude drug),ig], with 6
rats in each group. They were given relevant medicine subcutaneously/intragastrically, once a day, for consecutive 3 days. After
last medication, blood sample was collected from the abdominal aorta to obtain drug-containing serum. GCs of rat were divided
into blank control group, model group, FSH group (positive control) and CDP high-dose, medium-dose and low-dose groups. The
autophagy model was induced by giving testosterone propionate, except that the blank control group was directly added with 100
pL serum of normal saline group. Then model group was given 100 pL serum of normal saline group, and administration groups
were given 100 pL drug-containing serum of corresponding drug group. The contents of estradiol (E.) and progesterone (P) in
supernatant of cells were determined by ELISA. Western blot assay was used to detect protein expression of PI3K, Akt and mTOR
in cells. The mRNA expression of PI3K, Akt, mTOR, Beclin 1, LC3 I , LC3 1l and p62 were detected by RT-PCR. RESULTS:
Compared with blank control group, the content of E., in supernatant, relative mRNA and protein expression of PISK, Akt and
mTOR were decreased significantly in model group (P<<0.01), while relative mRNA expression of Beclin 1, LC3 I and LC3 I
were increased significantly (P<<0.01). Compared with model group, the content of E. in supernatant were significantly increased
in FSH group, CDP medium-dose and high-dose groups, while relative mRNA expression of Beclin 1, LC3 1 , LC3 Il and p62
were decreased significantly (P<<0.05 or P<<0.01) ; relative mRNA and protein expression of PI3K, Akt and mTOR were
increased significantly in administration groups (P<<0.05 or P<<0.01). CONCLUSIONS: CDP can inhibit autophagy of GCs by

A SEATTH 5 BRI 4 v B H (No.81804135) activating related protein and mRNA expression of PISK/Akt/
SRR PRI L BRSO PR RRA IR . iE.  MTOR signaling pathway.
020-38076311, E-mail: LXPP4239@163.com KEYWORDS Cangfu daotan pill; Ovarian granulosa cells;

#AEAEVEE R AT R B0 . BIFSE 10) < 2 B e 5 e A Autophagy; PI3K/Akt/mTOR signaling pathway
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IR R B R 2 2 RO LG IR DR R A4
iE S 2 AR I EZ R A, HAT, BRE v
BRIGIT FBUMERSFLY N T FHEAR R Z B H
Ty 58 R AEAN R R X O A IR A A D e R T
IR AR T it , A S B I R . AR
K, HREAE BRI A AR AE DG T 1) 1 37 Bk
TG, RPN AR R, A4
A RHIRYT ZHE TN HLLEAAE I HE I SR, AL
A 5 A R I 2 [T R (E.) V2R R (P) KR i
HEBRI B A M (BB 1 A BT
WFFT 2B, U & & 55 PSSR A (GCs ) A W
RSP ¢, T GCs 11 F W32 1 22 20 M 57 (1 Be-
clin 1 .LC3 T .LC3 I Al p62) AR, FFAE T EE41 )
R R I T JUL P - 3- 4 it ( PISK ) 2 7 B8 ) 4 A5 5 5
PR, L0 J5 19774 ) A2 0 48 1 08 B (Ake) BERR 1L
8 R e A AL Bl P e IR A R A 1 (mTOR) TE £k, AL
S2I GCs B35 1=, PISK/Akt/mTOR il #J2 H
WEF o8 ) 2 s Sl ik 2 — B A IR R I S X
i AT P GCs F M, T 4E R IR A E H R B K )
fie" ", B, 3832 PISK/Akt/mTOR 15 538 % # 75 GCs
B W, A RO O B ERRER R RTEA. ASE
F It , A BF 5T 5L T PISK/Akt/mTOR 3 % A1 [ W AH 5 4]
F RV B LA K B GCs H R RIAVE T, U
B B A A D TR T A AR s

1 ##l
1.1 FENEE

AHFFE T EEAL SR A - JEM-1000 7 3% 5 i 7 i
% ( H A SanYo 23wl ) \BT25S W J7 43 2 — Hi, 1 K-
(1% 5| Sartorius 2\ H] ) . Rotofix 32A B B4.0HL (£ & Het-
tich 2 v ) \MK3 BYiigHR 1Y (35 [5 Bio-Rad 24 7] ) \ECO 48
T 3 4 it 4 5 52 B (PCR) X (3 [ PCRmax 23 A ) |
BioDoc-I1T BRI EEHE A5 £ 48 (3 [F UVP 4 H]) \UV-6100S
RS AM LB T (R ITHT A R F]) (HH-501S
KSR (TR R AR A TR AR
12 FEHRBSKFA

ARG T 22 5 A R IL (S
R12 g FME12 g BFE 12 g BRIZ 12 g ARE 15 g 116
g2, BT PN e B 24 R 2 — o s I e il T i, 4%
200 mL, A= 25 T i MR O 1 g/mL) , B S R
(FSH, & [# Invitrogen 2 F] ) , P9 iR 52 AL (TP) .DMEM/
F12 8537 3k Ak 2 OG0 & . cDNA & sial i & Hl
S - 3- 7 PR M 2t ( GAPDH) 1014 L B2 E2 | PRI £ 328 1%
B2 (ELISA )i & (3% [ Life Technology 23wl , 4t 543
Wl WP20147. WP20489. WP21138. WP22467 .
WP20028 . WP10267 . WP71890) , 10% &4 IfiL 1 . 0.25%
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JE R 1 R 2R L 2.5% % T B R h 22 vh
(PBS,pH 7.2) I-EHTK B PISK Z saFETiA 1Lk
R Akt Z seREHUA (L FEHTR B mTOR 2 salbEhi A (111
LK RAZEERE 11 G(1gG) — T . TRIzol i .BCA iz
& b R R B - SR N A e (SDS-PAGE ) 2% Wil
W SRR £ (35 [E Thermo Fisher Scientific 23 #) , 5
4% B k00251450, 00242682, 00143679, 01271398,
03462477, 05472588, 04462976 . 05862874, 15562672,
14422598, 06460571, 02432319, 01442466) , PCR 3|
PI[FEER G R B () A BRA R4 i, B R -
Fp R AU (675 PBST ¥ (R 8B ) TR
FRZS ], 41543 51 BSD-GS88900 . BSD-GS45907 ) 5 He
ARG R A A Al sl S 0 2 RS K o ik .
13 ¥

AT BT B WA 46 3 1 i e SD KRR 30 H, 14
JiT iR (300 £ 50) g, F 3 24 1M % A il 45 5 1 ) 0 ok
SD AR 15 H, Bt &t 4 (200 + 40) g, T KL GCs (1)
SRR SR . SCR S N P B 2 R S L 4
HE, S P TIE Sy SCXK (H)2018-0034, Firg 5l
YR TR (22 £2) °C AR 50% s .
2 Fik
2.1 KRGCswy#Hl%H

S SCHR91 1 L1 i SD R 15 H, b st I
B O SR, Sfil ol B B 1 o B 6 A WAC B B VLI 5 % B
WA 7585 % (100 U/mL) 4% %5 % (100 pg/mL) Y
DMEM/F12 55 3# 3 rh sk, LA 1 000 r/min #.0> 5 min )5,
FE F3E, UTTE RS DMEM/F12 B35 58 W TIR AT,
] B0 2 oA 1 10°4~/mL Y GCs BRI, 75 FH o
22 KREAMBEMF&E

S5 SCHR[10] 775, B3 JT i 9 SD KRR 30 H, Bl AL
Gy N HERRER KA (AR K HEE 45 2h) (FSH IS4
(10.71 TU/Kg, Bz 1 13 5 20 24 5 5] S AR AR i PR S5 450 46
SLAS ) A B S AL L AR R 41[0.5.1.2
mg/g (F& A 25011 , W 1E 25 24 5 30 43 ) by i DR 25 808
HAY5.10.2045], B4 6 Ho 24K B R J T i S
B LR ES 3R, FAHRBIERRG )G, TE
FEIBCR ML, & F 5 A MR ) 2.0 T IR AR L DA
3 000 r/min .0 5 min, B_EIER, F56 CARIEFHM T K
IEFMATIE T 0.22 pm TALUE L UEBR S, T —20 CF
TAE 75
2.3 HA EEFILH

B2 GCs R it , BEAIL S J 25 P IR AL
BEAIZH FSH ZH (BHAE X B8 ) A B2 A H AR
A, BRas O BE ZH 20 M i A 2,27 30 A B 7K 2 A R B
IM7% 100 uL Ak, HA & A4 455 A TP (100 nmol/L)
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FETF 37 C 5% CO LM TR 12 h AK il GCs A W
TR P [ BT 2 A A 2,27 30 A R 2K 20 K BRI
11 100 pL, 1] FSH ZH FHAT B0 L4551 i 2H 2t A b 3]
TN “2.27 35 FSH {4 5 4R 48 B398 U457 s 15 4
(R B 24 M35 100 L, FR2H 3 34 AL
24 M EBRPE. PEEMNKEIN

SR HIELISA ATl . 2,17 0K GCs & i ik
W23V R GE RIS 2, BT 3T C 5%
CO55MF PR FE 48 ho B 2L 40 B b3 W00 &, $2 BEAH
18 ELISA 3205 G130 W1 43 7 B4R I SR AR T 450
nm PRI AN P B PR S, LA IR
WEE 3R,
2.5 BT PIBK . Akt . mTOR E BB R A E8I4E N

K FH Western blot 7K . HC“2.1751 ~ GCs B i
HLHC2.3TIUN A SRR 2, BT 3T C 5%
CO. 55 T 1557 48 ho TEAHML P IN A ZE 19 24 TR DK
2% 30 min, ) 12 000 r/min #5.0> 10 min J5 , U5 Fi
W, >R FH BCA 50 & 38 R FE I, T ks Az vk
5 min, B JE A HE FIFE 5, 617 SDS-PAGE HLK %
SIS L LA 5% I G W4 F 230 T 641 2 h A PIBK #7t
P AKtHUAR . mTORFUIA (FRREREL S 1:1 000) 5 F 2 h
J&i s LAPBST ¥ ¥ 3 UK, A Pt (BN 1:200) , 2= i
JEE 2 h; LAPBST V&R 13 3, i Ak 7 O & w6
J& B TR R R4 L% . R Image proplus 6.0
BATHEAT 00T, LA H IR 5 N2 GAPDH B K FE A L
{EoR IR HE A pAd ks, AR EE 31k,
2.6 ZHAEH PISK Akt mTOR Beclin 1.LC3 [ .LC31I .
p62 mRNA 1%} R i& 28I

KSR /i PCR G . HU“2.17 I F GCs =1l
L AR 2.3V R R dl KER RS 2, BT 3T
5% CO. /1 T H5 % 48 ho R TRIzol 3543 Il B 4%
ZH 20 M BN RNA, SR 2R A0 73 566 B 3T 260, 280
nm AT AT RNA 940052 FVR FE 5, £ cDNA 45 B
I B0 RNA 30044 5%l cDNA, SR 5 64T PCR 374 (5
W H e K A B AR 1) . PCR YA R
(20 uL) 045 : cDNA B 4 pL . b/ FUF51 9145 2 ul G
IR K 2 pL 9G4k 10 L, PCRYHE 55444 : 94 <C
AR 5 min; 94 CAEME30 5,60 CiE Kk 30 s,72 °CHEfH
30 s, A 40 MEFR . {8 FH Image J v1.5.1 B4 B4
LI GAPDH N NS, K 271115 PI3K . Akt . mTOR |
Beclin 1 .LC3 [ .LC3 Il Fllp62 mRNA FUAHXTFiA . LA
AR EE 3.
2.7 HHRErh BR/MERI R ER

KBS BRI TS . 2.1 GCs B
HAR 237 IWUR Jy o R4S 2, BT 37 °C 5%

hEHERE 0 EEnEELE

®1 SRR IETYKE

Tab 1 Primer sequence and amplification product

length

HH 4S5 -3) TR bp

PBK Fift: CAAAGCCGAGAACCTATTGC 26
Tl TTGAGGGAGTCATTGTGCTG

At [ TGGACTACTTGCACTCCGAG 155
Fii:CGCAGAACGTCTTCATGGTG

mIOR if£: TGGCTTCTAAGTCTACCACGACAG 356
Tiif: GAGGTCCTGACATTCCCTGATT

Beclin 1 -4 : ATCCTGGACCGTGTCACCATCCAGG 35
T GCTTGAGCTGAGTGTCCAGCTGG

103 ift: CGGAGCTTTGAACAAAGAGTGG 158
Tif: CTCTCTCACTCTCGTACAC

62 4 TCCCTGTCAAGCAGTATCC 147

Tiif: TCCTCCTTGGCTTTGTCTC

CO M FE5 48 he BFAMIERTFEM LA 1 000 r/min 5.0
5 min Ji , 3 FI BOOTHEVA 2.5 % IR AR T 210 T
[ 1 h DA b DAPBS PRSI 1% DU A AL Sk v T
IR FEE 1 h; FELL50% .70 % N R4 K 15 ,
PEATRLERE DR R EEZ 1 um) B B4 (7 (3% B BR b - A
FRAES ALY (8,) , SR T2 S i B fl s B e i i v B
Wi/ IMA, IFT TR
2.8 FitFEFIE

K H SPSS 19.0 B X B AR HA TG 10 . THEEBE
B x £ s oK, Z 2 MR HLECR LR 2R 22704,
LRI HL AR FHLSD kg . P<<0.05 %R =S A48t
3 H#R
3.1 BEMESRASHMBEXNAMELFERDE . PEEN
=2

Ejos (0 B Fo A, R A E IS WOP B
HIEAR(P<0.01) ; SR Fods , FSH 41 [ S8 AL
Hh R R 2 20 VR B B 38 I S T R (P<<0.05
B P<0.01) ; £ A0 M W b P i 25 R g1t
X (P>0.05),EHFE2,
R2 RAMBLEBERPE PRENNELERE (x+s5,

n=3)

Tab 2 The contents of E; and P in supernatant of cells

in each group(x+s,n=3)

43 E,,pg/mL P,ng/mL

7 FIRT AL 5501171 12234054
st 3155116 11684037
FSHAI 50.73£127° 12534115
BHEFHAMCA R4 33.94£138 12241014
BRI 3BT 12454047
BT AR 4862£1.36" 1246 %026

TE: 528 FUORHBRAT L, P<<0.01; SARRAL AR, "'P<<0.05,"P<<
0.01

Note: vs. blank control group, * *P<<0.01; vs. model group, "P<<
0.05,7P<<0.01
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3.2 EBHMESEASEMFEXTHMA S PISK . Akt mTOR
FEARIEHIN

522 [T BT b g, B RS 4 4 JifL b PIBK., Akt
mTOR &5 [ AT 235 45 i 3% B PR AR (P<<0.01) ; 58
RUZH L4, FSH 4 G fiH 2 s Al L gn e rh -
IR I AR RT3k 1 34 10 2 0 (P<<0.05 55 P<<0.01) ,
FEVLIEI 1,463,

PISK — “—-—

S — — 85 kDa

Akt — - —

60 kDa

mMTOR =~ 55 kDa

[ B B e — 42 kDa
N Bl S S BkS FSH4L
e BIME AL IR

FlEdl Al AL
E1 &EAMETPIBK Akt.mTORE QR EHEKE

Fig 1 Electrophoretogram of protein expression of
PI3K, Akt and mTOR in cells of each group

®3 HAMATHPIBK Akt mTOR EHHENRIZEN
MR (x£s,n=3)
Tab 3 Relative protein expression of PISK, Akt and
mTOR in cells of each group(x*s,n=3)

il PI3K/GAPDH Akt/GAPDH mTOR/GAPDH
= EATRA 2214034 1714022 2814025
I 0.89+0.16™* 0.6410.16° 0.93£0.05
FSHAI 2374025 16440127 213£0.16”
BTG R4 094+0.12° 0.86+020° 124£0.11°
BIRHRAA AL 14240.15° 0.92+021° 1614027
BT AR A R4 2350237 1.51£0.157 204£0.147

T 528 FOU IR A, P<<0.01 5 AL HL AR, "P<<0.05, #P<
0.01

Note: vs. blank control group, **P<<0.01; vs. model group, "P<<
0.05,7P<<0.01

3.3 BHEEASZHMFEXHAEH PISK Akt mTOR
Beclin 1. LC3 I .LC31I #1 p62 mRNA RiEHIZM

5525 [0 REA BL e, A TR A 4 Jif rh PIBK, Akt
mTOR mRNA [ #H % 2 ik &t ¥ 2 2 B# X, Beclin 1,
LC3 1 .LC3 1 .p62 mRNA (A ik &34 5B F T
(P<<0.01) ; SHETZH L4, FSH 20 FI4E -5 5 4% 77

x4 HAMPF PIBK Akt .mTOR Beclin 1 . LC3 I .LC3 I #1 p62 mRNA 183 5 ik £ RN 45

ZH 2P PISK . Akt .mTOR mRNA HAEXS Fih i1 5%
T 155 , FSH 41145 -5 928 AL | 77 42t 28 48 v Beclin
1.LC3 T \LC3 T .p62 mRNA F{JAH %3¢ ik it 1 i 22 A
(P<<0.053 P<<0.01),1EW.34.
4 it

AR, 72 BRI & B B AR A S b N R R
AER AR 2§ A TIR YT H 2 2 2N EA, INRAET
BERFAR GBI , 28 TP B 14 AR S,
TERFE 7 S B R IR A AR A B AT BRE
REE B RL, HA @R A8 T R 28 S as
R TIIAL, AH DAY e B LT AT s s P 48 ) AT AN
Zp A 0N HLUR B A TR B . AR R, i
KB BEG5 GCs 55 WG 19 B W% UIAH G, GCs H 2>
S EIR I BERTPAA, 5R RI k F REA, 3 Ra)
WA DR R A, AT 5| & — R S RAEIR , T i
SRR F A WA DI N 2R AN D DA A S Y
JE 409, PISK/Akt/mTOR i 2 H RTS8 )12
({5 T i 2 — , PI3K FE 40 i R 7~  dle 4 55 PR 25 1) s i)
TS Ak, 15 LS ) Akt AT IS R mTOR , A
TR GCs i F EC ) Beclin-1,LC3 . p62 424 Wi B
bR : Beclin-1 25 142 H WEAATE L & Wit , 3R
KR VRSP E W &R PRI Beclin-1 A8 25 AT R e
B WA LC3 LS LC3 T . LC3 T mAIER, ol
5 Beclin-1 25 3[R 22 5 B WRAKRAIE &, 8RR H 0
IR FESEERRICY) s p62 B FA7E A WS A, S AN bl
KA A B WS PR R AT, D p62 2 76 4t B v AR 2, TR
p62 J& S W [ W Pk 1 T AR AR T BT, AR
%3046 GCs 1 PI3K . Akt .mTOR mRNA F1%&5 [ (141
Xf ek L& Beclin-1,.LC3 T \LC3 1T .p62 mRNA (14
X Fe ik, DU GCs 14 F EAE L

AWK TPAE R F GCs 5, & BL41 i 35 W E.
F B A K 4 P PISK . Akt . mTOR . p62 mRNA HFH XS
PR R AR, Beclinl \LC3 T \LC3 1T mRNA 941
X} 2R K H 1 IR 25 T, I TP W] B 2 A 94 PI3K/
Akt/mTOR 38 8 PSRl GCs A= A W, PRI 1 Al AR
ER(xts,n=3)

Tab 4 mRNA expression of PI3K, Akt, mTOR, Beclin 1, LC3 I , LC3 I and p62 in cells of each group (xts,

n=3)

415 PI3K mRNA Akt mRNA mTOR mRNA Beclin | mRNA LC3 | mRNA LC3 1T mRNA p62 mRNA
NI 1324022 1434021 1284021 1.00£0.11 1.00£0.12 1.00£0.15 1.00£021
A 053£0.18 046£0.14" 0534017 3924034 2234013 3124013 36040427
FSH# 1260217 L17£0.13* 1122007 2214005 204£031° 245£0.12° 2341023
BHEFHRAMCA EAL 0.72£024° 0.63£021° 0.74£0.02° 385032 2.07+0.14 3.03£030 3541030
BHEFHA A R4 1.12+0.13° 0.78023° 0.86%020° 3741026° 1.94+0.17° 296+021° 347+024

BT EA 123+0.17* 1.02+0.14* 1.06:+0.14° 214£0.13% 1.90+0.20% 238£0.147 226£05"

W 52 I IR H S, " P<<0.01; SR R, "P<<0.05,7P<<0.01

Note: vs. blank control group, **P<<0.01; vs. model group,’P<<0.05,"P<<0.01
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IR R B FERAH OSBRI R = AL S . @ikt

PRI AL, SRR AR, FSH 4R Bt S908 AL 45 77 it

41400 PISK . Akt . mTOR mRNA Fl [ (i AH X 2 1k i

)83 715 (P<<0.05 8, P<<0.01) ; FSH 41 At fff S8 AL

Hh R R S A A VR P B i W T A

Beclin 1,.LC3 [ .LC3 1T .p62 mRNA A F kit 14 5

FHFRIL(P<0.05 8 P<0.01).

L5 b P IA i B L AT BB 8 1 B0 PISK/AKY
mTOR i , I GCs B F W . 3k F /s B AL
Al REE T EIRHL SRR K T AR YT BRI
BB B SCBRE AR .
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