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[(HE] BH NEZEHMMT AL hFRHI7 X R E 6990 f-97 5 a0 e 464k (COCs) B9 £ 2 JL (CCs) F & Kk o 16
B F 9(GDF9) & Bim & & 64 %ol AR IT L& 57 AR R RALH . ik HEKXKLHIF I LEAE kL COCs = CCs, 4 H] 5 3
HSDRHENKAEORFFREZEWAT LY FERIERREF. S0 3 A . T hFA(ZHE) A hFaGIRA) &%
fo %+ GDF9 &k LI 7 28 (5236 40) , 2k 6 40, 24 h B £ COCs #= CCs, 5 8 % % 2 & PCR # @ GDF9 #= Bim mRNA % ik Kk
T EG R EESEMN GDFI B 2k AKF, 8 (DB 4A COCs ¥ GDFI mRNA £ K FHEEH TR AR £ iha (Pl
0.05) ;3 BE 28 4= £ 3640 COCs ¥ Bim mRNA &k K -F 39 48 T2 § 48 (P<T0.05) ;3 B 41 COCs # GDF9 & & Rk KT 2
BHTFEHM(P<0.05), & FEBA.[2£F % FEL(P>0.05), (2)CCs ¥ GDFY mRNA %k K-F4£ 3 04 £ F Mk
BERL COCs F —2 ;B L3 CCs F Bim mRNA F X K-FH A 24K F 5 GA(P<0.05) ;48B4 CCs F Bim mRNA
FEK PR AT S840 (P<<0.05) ;45 B4 CCs # GDF9 & & A KPR FH T2 G4 5144 (P<0.05, (3)arma COCs
# GDF9 mRNA % ik K-F 8 23 F CCs ¥ (P<0.05), 34214 COSs o CCs b4k £ F £ 432 & L (P>0.05), it ZEH#
7 425 f E AE R & COCs A= CCs F GDF9 ¢ & ik K F, 44 COCs #= CCs ¥ Bim 64 4k K T & ik , 494 20 B 8 T ALHE I8 L 5 5
COCs 2 B ik 97 £ 4w e 69 CCs A #) T GDF9 mRNA & &34,
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2. Graduate School ,Guangzhou University of Chinese Medicine ,Guangzhou,Guangdong 510405 ,China;3. Department of
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[Abstract] Objective To observe the effects of serum containing Jinghou Zengzhi Recipe (JHZZ) on the expression of
growth differentiation factor 9 (GDF9) and Bim in cumulus-oocyte complexes (COCs) and cumulus cells (CCs) of controlled ovari-
an hyperstimulation (COH) rats,and to investigate its curative effect and mechanism. Methods The rat COH ovarian model was
prepared for collecting COCs and CCs, which were respectively co-cultured in vitro with the blank serum of female COH SD rat and
serum containing JHZZ,and the each group was divided into 3 subgroups:the blank serum group (blank group),serum containing
JHZZ group (control group) and serum containing JHZZ plus GDF9 receptor blocker group (experimental group),total 6 sub-
groups. COCs and CCs were collected after 24 h. The expression levels of GDF9 and Bim mRNA were detected by real-time quanti-
tative PCR. The GDF9 protein expression levels were detected by Western blot. Results (1) The expression level of GDF9 mRNA
in control group COCs was obviously higher than that in the control group and experiment group COCs (P<C0. 05) ; the Bim mRNA
expression level in COCs of control group and experiment group was significantly lower than that in COCs of blank group (P<C
0. 05) ;the GDF9 protein expression level in the control group COCs was significantly higher than that in the blank group COCs
(P<<0.05) ,and also higher than that in the experiment group COCs,but the difference was not statistically significant (P>>0. 05).
(2) The comparison results of GDF9 mRNA expression level in CCs among 3 groups were consistent with those in COCs;the Bim
mRNA expression level in CCs of control group and experimental group was significantly lower than that in the blank group (P<C
0. 05) ; the Bim mRNA expression level in the control group CCs was significantly lower than that in the experimental group CCs
(P<C0. 05) ;the GDF9 protein expression level in the control group CCs was significantly higher than that in the blank group and
experimental group CCs (P<C0. 05). (3) The GDF9 mRNA expression level in the control group COCs was significantly higher than
that in CCs (P<C0. 05) ,and the other inter-group comparisons between COSs and CCs had no statistical difference (P>>0. 05). Con-
clusion Serum containing JHZZ can increase the GDF9 expression level in COCs and CCs, maintain the low expression of Bim in
COCs and CCs,inhibit the ovarian cells apoptosis and promote the follicular development; COCs is more conducive to the expression
of GDF9 mRNA compared with CCs eliminating oocyte.

[Key words| Jinghou Zengzhi Recipe;superovulation; cumulus-oocyte complexes; cumulus cells; growth differentiation factor
9;Bim
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4 P 8 HEBP (controlled ovarian hyperstimulation, COH)
JER AN Z RS- IR JIG # A (in vitro fertilization and embryo trans-
fer, IVE-ET) Ji 4 v i) 7 22097, 55 I J7 58 2 2 {6l P 408 2 it 33
RO R WS 0 AT 2 (AR R T L SRS AR R 2R 3 B
H AP IR IR F L AT [F] R R 2 AN I F AT R AN 2
KA 50T B AR S W R S DR RN . T A BE SR S8 HE BR AT RE 45
157 O 248 6L % €2 A 10 45 40 R0 T AR 52 T VS i 1 B TR 3R 3k L DATTT
MR FR 2 R TS RE L 5 BONR iR % IR SR RIAT IR %6 0 35 [T
HEEZ A A IVE-ET Ja B o i 25 A DR 20 117 30 AF 52 1 52 £
A B e 2 RE B R A A T AT IR R . AR AR
FRI COH K BB S v 61 Fre- B0 8 240 g & 5 #& (cumulus-oocyte
complexes, COCs) 1 U - 48 g C(cumulus cells, CCs) , Il A & J5
W J7 7 25 LW AT AR SRS % Al COCs Al CCs A K 411k
AT 9(growth differentiation factor 9, GDF9) F Bim A £ 35 /K
SR AR AL 2R 4R R TVE-ET J& 1 01 9 5T 2 09 %808 e m]

AE I 1R FAHIL I .

1 ME5FE

1.1 ##

L1 SEEeah¥ Jor e R IE A (SPE) 4% SD Mt R L 42 H,

% 6~8 Ji (R BTt 180~220 g, ) M ZE X )™ I S B2 B 3
Sz v 2 4 (A% IF 5 : 44007200031374 4 44002100009700) ,
WG PEE SR 1A R IEAE R B, BAROGIR, B UK AR A,
L3 06 9% 20 B U ke s Sl R A

1.2 S22l BSER M 5 Ak (GnRHa, S 1M %2 28 W) S 1
fh s 2 s W E L IS K18565B) 5 42 b Iy 375 i 1 i ¥ & (PMSG,
2 [ Sigma 2 7, it 5 . SLBP4544 V) 5 A 48 B I 42 M B i 2
(HCG. Wik 25b A B2 7 45 160201) 5 28 )5 34 4 5 (ki
F A 10 g TR — I E BRA R LS Q1511004) , 4%
MY TEL %S 15 ¢ AR 12 g K% 12 g, HH 6 g, AuHh 2
12 g, 927 12 . 219 6 g, Il 6 g. 422 ¥ 15 g, M 76 20 g,
FEA 15 g, INEE P 10 gL IR 3 g.

113 FEMAHSRA RSN & (EE DBI 24w, it
5 :DBI-2220) , % )t € & PCR & M i 7 & (3£ [E Genecopoeia
2l AES : AOPR-1200) , — M ik FH iR (BCA) 8 (1@ & I 7 &
CHL M B #4416 5 . FD2001) 4 1l 331 K Bl GDF-9 $i 4k (35 H
Santa 23 8] s 45 : sc-12244) , /N BLBL K B Bractin 144 (b 32 19
BT :Bsm-33036 M), %¢ 5 it PCR X (S [EH ABI 24 7],
. 7500),

1.2 Jr

12,1 FHIE M6l & R XE 12 FOME M R R %E 22 W %% 2
A A IE R AL S S S AR A B
6 K. BB ARG B GhiE AW 3 X AR KT
BH B9 W EES GnRHa 2.0 4g/100 g, % 4L 7 d.55 7 K
[ B 33 i PMSG 40 TU/100 g,48 h Ji5 4 4 HCG 100 TU/100 g,
M 1 RS GnRHa F 4, [6] B & 25 3 41 K R H 17 9
W25 T &R HATT 4.5 g/kg O S T 3 IR RSB0 ) . & 1
M35 4K B TR BB KE R A H 1R, ZEHES HCG
H.4k9d, 559 RMEHE RIES HCG 5 1.5 h, JE A4 10%
KA AR 4.0 mL/ ke, WA RREE K BUS IR T3 PRI . #4% 4H
MEET 4 CHE 2 h,3 000 r/min &0 20 min, B F 1 &
56 °C 30 min i, ] 0. 22 pm fAL 2 8 2% 5 D8 BR 1A L W) 41 i
IR 4, —20 CLRAFE .
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1.2.2 COCs fil CCs (il & 30 HMEME R RES WL 2 3
THRBIBIER . BHERAE B REHGE RS 3 X . T4
H -4 9 B i 4% GnRHa 2.0 pg/100 g, %48 7 d.55 7 K[F
At 5 PMSG 40 TU/100 g.48 h J5 i 4 HCG 100 1U/100 g,
2 hJE SUME L F AL BB TC B A% 1R T PR S IR /N BN B R
37 °C 5% A ALRR (COL) 3 3 i ) M199 85 F 3P ik 3 1K,
37 CHEMM L SE AR BT - 10 mL i 5 5 W BOK B i P i
COCs, ®HUIE A B 4T COCs, (D HL—2f COCs & F M199
B 32 (35 E Hyclone A D H1,37 °C 5% CO, MM B4 M.
(2) 53— COCs B F 0. 1% 3% W] 5 fR i (2 [H Sigma A 7)) H,
FH — U T 5 1 Sk B BRI, 87 CCs BEA KRG 32 W0 I R i
WCHT (5 FL A HOS BAS 40 L A M199 BF 35 W ¢ 1k W 4k, 200
H— R4 i % o 0 . ¥ A CCs M35 R M AR TE B8 0 &
PA1 000 r/min B0 5 min AR, B SR W VE 2 W . In— &
b0 B FR T BN B W W Y 0 i AR T O T B0 A
B, A AE TS BOR T 8520, M199 85 37 i CCs BRI N1 X
10° cells/mL ) 5 20 fifd A8 8 7% FH o

1.2.3 COCs F1 CCs [ 853 ¥ COCs Fl CCs 43 5] it L Fh
AT H 0.05% L-Z BB & MW A 6 FLEF 3= 4. COCs M
CCs KRN/ 2 3 A, B4 3 AN E AL m A K B 1 75 4 55
FOWPL (FE Gibeo AT IR E 10 % K B 7 [ 4 414 5
AZEAMWE (A, & 25 i GF B4, & 2513 + GDF9
S BRI ) (52 36 20, GDF9 32 4k BHL BT 70 o 2% [/ R&.D 2 &) =
SO IORBTR ML99 B3R . K5 3% 24 h )5, IS & 4l 40 i
(ERI

1.2.4 236 E i PCR ¥4 11 GDF9 mRNA F1 Bim mR-
NA [k SEAF98 6 F 1 PCR #7572 700 & 36 09 45 17,
GDF9 #5319 %51 :5'-GCA GAT TCC TGT TGG GGG TT-
3L TSI FES] .5 -TAC AGG CAA CAG CAA GGA CC-3',
P16 B 100 bp; Bim FW#BI ¥ % 9] :5'-AGA GAT ACG GAT
CGC ACA GG-3', Fiigal 4 9.5 -GTC TTC CGC CTC
TCG GTA AT-3",#"84 K & 100 bp; % B-actin [ #F 51 ¥ ¥
5.5 -AGT TCA ACG GCA CAG TCA AG-3', Firsl ¥ %
5.5 -TAC TCA GCA CCA GCA TCA CC-3',## K BF 118
bp. G149 i 5 A Y TRARA A4S . PCR 4%
.95 °C 10 min BiAEH: ;95 “C 10 5,55 “C 20 $,72 C 35 s,i8
KR EA L A0 IR . AR HE 2 ALEE R Co fE (Co fE R %8
A5 5 38 B 3 B E B BT & 3 9 B 80 , DL Bactin #4775
WRLHTO A e SRR IR AR B M T SO e R AR H
B DR A R S DA 222 B 3R s AACE= [CtCfF T RE 5 H A9 3
) — Ct(RR AR N 2 35 D J— [CeO R 4LRE 5 H B 3L KD —
CtOW IRAARE NS ERD ],

1.2.5 7B [ B B (Western blot) # Wil GDF9 & 4 1) 32
ik RECKE COCs #1 CCs B MW . H BCA & [ i R
B B KPS L 2 AR R AR 60 g BT NG e 52K
P _ERE LR i, Wh K 5 min, BCE 10 0 143 B BE AN 5 0 (¥ 4
JBE, ERE L HRAE LR 75 V43 BB R 120V, FL UK R TR B i W
Bt Rk LK K R T B B R R A 24 (PVDE) I | 4%
BEAF MR S IR B AR PR A 5 YO BIR WA (570, 5% TBST)
M1 he AR TBST % i 1 5% AR 24 95 86 B — Bt (1l
FH KB GDF-9 Hifk1: 500, /b B HT K B Bactin Hifk 1 ¢
20000 .4 Cid s A TBST =R T Uk 3 % B 5 min; il A
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A:Bim mRNA;B:GDF9 mRNA;C:GDF9 & H; O : 5 HA: @ X 4L O sEH 4
A 1 COCs #1 CCs H1 Bim mRNA.GDF9 mRNA #1 GDF9 & B #Xt &k Kk FE

* 1 COCs #1 CCs # Bim mRNA .GDF9 mRNA B GDF9 BEEEXMFiXKFELE (n=3,7TE5)

151 4 Bim mRNA (225 {f) GDF9 mRNA(2-25C f ) GDF9 &

=Ll COCs 1.168=0. 276 1.81840. 207 0.70340.136
CCs 1.599-+0. 580 1. 4140, 599 0.67340.153

X i 2 COCs 0.06440.027" 8.811+1.138"4 1.0500. 248
CCs 0.25040.181%v 5.85940. 6297 VA 1.11040. 2455 %

S8 4 COCs 0.47140.039" 2.56540. 297 0.71040. 168
CCs 0.85240.293% 1. 968-£0. 608 0.73340.169

* L P<C0. 05,525 (4] COCs HAE; # . P<<0. 05,525 F14] CCs HA ;2 . P<<0. 05, 55286 40 COCs 41 Ho ;Y . P<<0. 05, 5528 41 CCs HL 445

A . P<C0.05, 54 COCs [

Fi TBST # i 1) 5% IR 4~ 05 8% B (9 — pu DHUR i 016 9 i
(HRP)- ¥l 2E IgG Hifk 1 ¢ 1 000, HRP-11 350 /M | 1eG 3t
& 1: 5000, % FIFH 30 min J5,H TBST =H Tk 3 K.
B 5 min, R ALY RGECLEBEERE., X & B
W% . RA Image J 3 AL 3R S8 43 B B bRl 19 0% % B {E (A
). LA GDF9/B-actin (AR} A (HFEREEH .

1.3 Geit2eib s R SPSSI19. 0 4 i+ 8Kk #E 4T 48 1 2% 4
Mro TFEEVERLL T4 Fo%, SR LB AN R Oy 22 504
22K I R Fl Levene ¥, 41 8] W5 B0 Lb 32 5k Al LSD %, K 560
IKHE «=0.05,Lh P<<0.05 NESRHSEITHEX,

2 & ®

2.1 COCs il CCs # Bim mRNA #%f £ ik K E 15 F i 2
YRR sy A JC AL 41 DNA [ aERE R 973 . (1) COCs
X} REAL AN AL EG 41 Bim mRNA X 2B AKEHH BT a4
(P<C0.05) , X} FE 4] Bim mRNA %} 23k K FALF 5L 50 4, 5
ERIGEH 2 X (P>0.05);(2)CCs . XF 18 41 F 52 5 40
Bim mRNA FXf ik K 8] BAK T 25 H4H (P<<0. 05) , X IR
20 Bim mRNA F X 335 KF W A% F 55 50 40 (P<<0. 05) 5 (3)
# 2 COCs o Bim mRNA A7 X} 3 35 7K - ¥4Ik T A0 X 1 & 4
CCs v Bim mRNA #fXf £ Bk, B 22 7 LG22 X
(P>0.05), L& 1A 3k 1,

2.2 COCs fil CCs # GDF9 mRNA #f%t ik K 45 4
YR eAIg S Ai L JC N ZH DNA BRSP4, (1) COCs H.
X HEZH GDF9 mRNA FH % 2236 K81 8 & 25 4 fse 3e 4
(P<C0.05);(2)CCs "1 %} B 4H GDF9 mRNA 4 X} 22 35 /K F- B
BT A A A SE 8 2 (P<<0. 05) 5 (3) & 41 COCs Hh GDF9
mRNA XS5 KF-3) 5 T A8 % 4 21 CCs i, Hrp i) B4
COCs 1 CCs o' GDF9 mRNA %} 2235 K L # . 2 R A 4 it
RN (P<<0.05), 25 HA. LA ERHLFE I FEL (P>
0.05, WKl 1B.F& 1,

2.3 COCs fil CCs # GDF9 & [ M Xt B KF L (D

COCs H: X H 2 GDF9 & (A X Kk K P B @ T2 a4
(P<C0.05) IR TEL0 4l . B 25 F R G it 2 3 L (P>>0.05)
(2)CCs v 3 B2 GDF9 [ A AT XK P B T g dl
IS 4 (P<C0. 05); (3) 45 41 COCs H GDF9 # X 3635 K
SEEAA RN 44 CCs i, 2R B L& ¥ 8 X (P>
0.05), WK 1C. K 2. % 1,

O: 2[4 CCs; @: X M4l CCs; @: L4l CCs; @:E 14
COCs;® : X BE 4] COCs; © : 32841 COCs
2 COCs #1 CCs 1 GDF9 & E Rk iz BikE

3 4t e

COCs &2 F1, 3l ¥ 51 52 1Y) B A< ) B8 B8 037 o A 45 — 4> 59 ) 40
it 1 6l 5 L il L i) CCs, CCs 55 O B4 ff ¢ R % B . CCs H $2
S e D BE 20 M B A T R T T S ) SRR ) S5 S T B R 4
o8] DA 3a woF 43 0 OF 41 i 43 W IR F- Coocyte secreted factors, OS-
Fs) k95 CCs 1y 44 43k, 72 01 B 41 g 1) iU i A v, — 3%
AR EL SR e — AN AT A R Aok R 40 i R 4 i R
BRI A o 3 7 . B Bk 4 M 7E PR AR B R B R £ S E
OSF's 3 3o 5% 43 W FE AR 35 51 38 19 T] B, B Fe 4 3 Bk 2 AR i
1T AR 5 B OSFs 8 UF 95 2 A 4 R CCs AR 1= 2 1 4 A, i
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CCs {45 R A7 A W2 7 k2 U9 40 B R g AR e,

YE Ry ot —Ff OSFs, GDF9 & # 1k A= K B+ B i K% i
G L3R R T DL B30 40 G 0 3 B B L Sk UKL 440 B i) B 8 4
b HEDE R B R AR TR, SR AERKRHEEXRREY.,
IR FEMEER T HATRE SR L A K, I b
GDF9 7K 5 i 46 R LA T90 0 019 9 240 0 B ok oy Joie 07, [ it A
I —SE RS C 448 GDF9 31 2 37 4 01 BE 40 g ot i Je R &
TRRER B AR ART L UKL 40 B A I T 0 25F O T b B fif R
WEEFHEFWEFTRE" . HACK2MWAGHARATE
AL R (D AMFEMEIE T Z K% 42 . B Fas/ TNF2A 38 %
K5 () NIRMELRBLIR IR 12, B Bel-2 SRR AN .
Bel-2 K% BH3-only W5 14 19 B 5L - TE AL 2 F 4l 8040 6 A=
B A0 e T A AR R B ) R kT T R S R Y A
HEWAEM . AN Bim 544 4 08 5 B 58S Bax A,
SE 2 P Bel-2 09 50 T3 4 18] 82 00E Bax/Bak 5 £ R
RN b RE LA A A v 2 — A
TEMBE TR ESDT ., B, A B 58 1 B GDF9 Al Bim {E
S R A WS BR85S VR A I 22 5 6 5 O R BRI R B 1Y
FE B

R 2 B R R S-S S Y R AR A R e i -2
-G SR R AR X R . R BN S B W PLBE A TR AT,
REEFE, MEPAL B AR Rl . A FESESRE, i E
AT A K. HITEIRYT L AN AL IR
BT T 28 J5 3 58 T il COR P B R ) R J7 ) =2 N ik
WAL 7 PR T3 (35 R RS CH RO R 35 <5 1
Wiz G EE 509 L7 D A6 3 s 5 0 AN Bk i =2 1
B BB IEAh 2 22 P 25 R FH A SRR Rl 2 R0 BE A
A ARG BA B By . A O i Al oBURD A AR I K, AR RR R
L1628 5 L. 2835 R 14 I DR U 88 3% W1 3% 7 A 0 16 30 W gl
Job 1 5 R - - SR A 1 R B R L el O B 4 i
o EE AR HE OP R E L B ORI iR A K V8 e 1R IR i 1 D A
R,

AWFET 45 B WoR . ¥ ER 4] COCs Al CCs H GDF9 mRNA
M AR EKCEI]E& T2 4 (P<<0. 05) , Ui B 2 )5 4 7H
7 2 1L RE 3 4R ) GDF9 mRNA R [ (1 35K, A
AT P40 A PR T f2 3 IR & F 5 in A GDF9 3% {4 B 18 751 fig i
Wi 25 25 100 7% X GDF9 2235 19 5 i (P<<0. 05) . Tiii %F B 41 COCs
H GDF9 mRNA £ 5K V-8 & & T CCs 1 (P<C0. 05) , L W] 4
J Y B8 5 24 10035 A D T B0 B 40 M A CCs =2 [a) 9 A L R i
{2 5 BBk 40 i 43 3 GDF9 mRNA, — & M B AR A B A2 9F
SIBE T R RN . GDF9 mRNA /) % 35 . 3 T B, CCs 1Y 3 fig
F 2 BB W s . 25 HE 5 5 & 2 I Re B 4l COCs Al
CCs th Bim % (1 32 35 (P<<0. 05) , i 760 A & 24 1355 14 [7) it
AT GDF9 2 & FH K , COCs F1 CCs H Bim 2 J (19 32 3% 7K
SEATS 9% 32 B B A 1 (P<<0. 05) , i B GDF9 3% {4 BEL W7 71 R 4%
SPEBLWT GDF9 Z 44 i /5 A L fH AT Bim 3 J0 B 455 m . b &
S 4 B8 7 245 I A & 4 Bim Sk 90 R VE T . SR MK
KA & F R A GDF9 52 4 BH I8 571 89 & 25 1 35 4 (P<
0.05), BB fn A GDF9 52 {4 BH W7 57 . GDF9 (1% 3% ik B W K& A%
FE ] 426 52 M) 22 Ji5 B4 41 7 & 24 I35 % Bim 3k PR 3% 5K A9 0 41 4
RN TE 44 Bim KA IR T

g BTk, B R S AR G &S B BE 5 Ge G R
GDF9 [ 43 4 » 2 35388 HE 5 K B CCs 101 £ 41 B 119 o 8 I oA

Bim &
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B f) AR BEAE T AR T R A R R . 4R R B ST GDEY
HA e CCs b Bim (KK RIKME . 1028 5 3 58 07 $18 =
GDF9 2 15 7K - 1) B A T B A 1 2k — 2P F T .

S ik
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SIEER T AN B A . X RO TE AN R B SR AR R R AT [ 413
RN A LT A B L S0 TR S A TR BR L 5 AR R A B R
A H R b 25 2H 2 T R AT 1 B B SR R

H s 2058 & @ ad s J 275, 3 BB R E )
RE A REBETT , AT AR 3003 55 40 M BT 7 B2 10 2 77 PR BT L o 3 ok A7 Jik
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