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Effect of Yiqi Yangyin Formula on Mitochondrial Apoptotic Pathway of
Ovarian Granulosa Cells Induced by cDDP
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[ Abstract | Objective: To discuss the mechanism of Yigi Yangyin formula on mitochondrial pathway of
granulosa cells apoptosis induced by ¢DDP. Method: Granulosa cells apoptosis model was induced by ¢DDP.
Then drug-containing serum of different concentrations (10.5, 21, 31.5 g -kg™') were used to intervene in
apoptosis. The blank group was also set up. The proliferation and apoptosis were analyzed by MTT assays and
flowcytometry. GC apoptosis rate was detected with TUNEL staining. Calcium concentration and mitochondrial
membrane potential were detected by confocal laser scanning microscope. The mRNA expressions of Bel-2, Bad,
Caspases-3 and Caspases-9 were detected by RT-PCR; protein levels of PI3K, Akt and p-Akt were detected by
western blot, respectively. Result: Compared with the blank group, the model group showed significant increase
in GC apoptosis rate and Ca’ " fluorescence intensity and decrease in mitochondrial membrane potential ( MMP).
Besides, the mRNA expressions of Bad, Caspases-3, Caspases-9 were significantly higher in model group than
those in control group (P <0.05). Meanwhile, Bcl-2 mRNA expression, PI3K and p-Akt were significantly lower
in model group (P <0.05). In middle and high dose groups, calcium concentration, the mRNA expression of

Bcl-2, Caspase-3 and Caspase-9 were down-regulated significantly (P <0.05) , while the mitochondrial membrane
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potential, Bcl-2 mRNA expression, and the protein levels of PI3K and p-Akt were up-regulated significantly (P <
0.05). Conclusion: Yiqi Yangyin formula can inhibit GC apoptosis induced by ¢DDP by activating PI3K/Akt

signal pathway, up-regulating anti-apoptosis factors (Bcl-2), down-regulating expressions of pro-apoptosis factors

(Bad and caspases family) , stabilizing the mitochondrial membrane potential and reducing calcium influx.
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LA W R R AT BR A | L 445 20061134) |, J5ifi
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Yigqi Yangyin formula; cis-diamine dichloroplatinum; granulosa cell; mitochondrial
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O BIHEAR P R BV S 28 do RIRA Y
Ji 1 h JRSh kR, iR F# & 4 h,3 000 r-min "'
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2.3 MTT Rxdu4n g5 B 8oA K G, i %
WM 1.0 x 10° A~/mL, A0 2= 96 fLH,200 WL/
fL,CO, M B 3% 24 h, in A MTT 20 wL/fL,37
CWFHE 4 h, 3 LW, A — B 3 /DMSO 150
pL/fL, F PR 10 min,570 nm &b i B4R I 0% S
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mRNA, # BU R & UL I 7E 20 L 1K 3R T 58 1l %
Fo W FARFR N 20 pl,42 CTF 4 60 min,
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A FR WG FE x T AL / (GAPDH % #1437 06 i x
AR L 3 A B bk B 40 i 98 -2 6 DA i) %) ( Bad ) , B
WREL 40 Jf R -2 Sk BN (Bel-2 ), 2f Bt & R & -3
(Caspase-3) ,Caspase-9 %5, I FFI W 1,

#1 PCREI¥E
Table 1 Primer sequence of PCR

7]
HIN# 5195 51 PN
/bp
Caspase-3 _['{if 5'-TTTTTCAGAGGGGATCGTTG-3’ 296
N 5'-TCAAGCTTGTCGGCATACTG-3'
Caspase9 L% 5'-CTAGTTTGCCCACACCCATG-3' 172
N 5'-GCATTAGCGACCCTAAGCAG-3’
Bel-2 7 5'-AGCCACCCAGGGTGATGCAA-3' 304
Tt 5'-GTGGAGGAGCTCTTCAAGGA-3'
Bad i 5'-GAGTGAGCAGGAAGACTCCAGC-3' 341
N 5'-TCCACAAACTCGTCACTCATCC-3'
GAPDH L 5'-GTGGGGCGCCCCAGGCAGGCACCA-3' 540

N 5'-CTCCTTAATGTCACGCAGGATTTC-3’

2.6 O A A I IR A I B ARG T R IR B F A3

(MMP) 54587 (Ca™" ) 5¢ e ok W44 GC,

D-PBSPE 2 ¥k, N A Rhi23 (& i Wk F 5 mg-

L'),37 CHEE 1 h,D-PBS ¥4 3 &, il A D-PBS

0.5 mL , EAL, B3R £ B 57 488 nm 4b %
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=i 16 W, i FIF A ME, AR IZ 40 MMP,
i %6 | DMSO ¥4 Fluo-3/AM P i 1 mmol - L™" Ji
Wi, -20 CARf7E% . F-127 B DMSO Pt 5§ 20% %
WA o G I 75 TG 9 21 8% 5% WOk Fluo-3/AM Fs B¢
AU [ A 10 ;,Lmol-L_] , A 0. 1% 19 Pluronic
F-127 £ 1o W 5 4% 85 37 1L (9 J5L 5% 5% W, PBS o
Pe 2 LA 10 pmol - L™ Ykl g 1 mL,37 C il
A 30 min, PBS % 3 K, MA 1 mL DMEM J5 ¥ T
20 f5062E WA T, R HE 488 nm GBS T IO, WO
R A WO A TR ALIE SR A5 R IT A .
2.7 BN (Western blot) il 8 1 3 ik
P2 GC R T, % 5 5 VA 2 2
WL, 40 wg FE i HE H SDS-PAGE B ¢ HL Uk , % i,
B, MA—HUEE 4 CHYE SR TG ImAB
Hat A AR IC I B0, F 2 h, B Uk e &
oL B, R, ZR IR Rk . BE I R AL B R
Geortras i
2.8 ittt SRH] SPSS 17.0 Geit 4k fF k47
B R ROR DL & 2 s FoR, 4] R
ANOVA 43#7, L P <0.05 HERH G258 X,
3 #R
3.1 X GC ¥4 Je T2 252 cDDP il GC
Wy, 5AE AR, REAE A BERFEI(P <
0.05) ., #FAT L GC 3G FH , FLAL 1 5 500 2
PR FER M . h R A E AR B A BT
(P<0.05), & 1400 K &kt 1IE & 40 i i 5,
TUNEL 255 R B2 AL B8\ T 4l (P <
0.05) , o i AL fe W Ml GC T, SRR
ML, ZR AR E XL (P <0.05), W*E?2,
K1,

R2 HmEFHAMNGCHBERBATRMYM (x+5,n=6)

Table 2 Effects of Yiqi Yangyin formula on proliferation and

apoptosis rate in GC (x +s,n=6)

R B 5

45 Jg-kg! A AL/ %
= H - 1.27 0. 03 10.29 2. 21
5 %5 - 0.48 +0.05" 30.05 £4.37"
BRFEW I 10.5 0.55+0.03 27.93 £3.36
25 LT 21 0.91 0. 05% 18.52 £3. 64>
31.5 1.05 +0. 04% 13.59 +4.28%

S P <0.05; SHRALEY P <0.05(% 3,/
2,3 ),

3.2 Xt GC iy MMP fiIl Ca® " BRI LM 5o
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Fig.1 Effects of Yiqi Yangyin formula on apoptosis in GC

EIAH LR, B 2 MMP I, Ca®* 5% 6 3 3 T 5
%SGR X (P <0.05) , SRR LA,
FATEI I A 4L MMP B % T, Ca® " 3k
5 BN R 2 BRI (P <0.05) . WL 3,

F3 HEFEMEHAX GCH MMP #1 Ca’* 35 BEMEM (2 s,
n=6)

Table 3 Effects of Yiqi Yangyin formula on fluorescence intensity

of MMP and Ca®* in GC (i +s,n=6)

PR A=Fillk s

2H 5 Jekg-! MMP Ca®*

25 H - 40. 06 = 6. 08 4.39 £0.61

Y - 16.01 £5.76"  10.46 +2.23"

TR 10. 5 16.23 +5.95 7.99 +1.87

EESRI IR 21 26.89 +6.80% 5.12 £1.04%
31.5 23.52 6. 177 5.05 +0. 88%

3.3 X} GC 1y Bel-2, Bad, Caspase-3, Caspase-9
mRNA KI5 2 A4 L, B Bad,
Caspase-3, Caspase-9 mRNA ) 8§ T F& &, Bel2
mRNA U 2 F R (P <0.05) oz TFHRMATTH =
7l 2H Bad, Caspase-3, Caspase-9 mRNA & A #5455 Al
2 FEREAR, Bel2 mRNA W 25 T} i, 22 S A 48
R (P <0.05), WK 2,
3.4 X GC Y PI3K,p-Akt T H KIKHE R B
41 PI3K, p-Akt RIKFFEK, 5= HA LB, EF AL
(P <0.05), o BRI 4] PI3K, p-Akt 3
KPR 2H 35 TR (P <0.05) o #5418 Akt
RIKTHEG 25, WK 3,
4 itig

HEEAIA N B AR B RO, RS
HOR A AR, 32 05 ROK A RS BlO0E B, K 28 B0 e el 44
MR Y T8 R, e H & ik, AR G D) RE Y B

Pl ——— 23 D2

Casprsc | Y 35 D2
OVl — — — — — Eue

A B C D E

: 0 el
0.6 1) L ik
- W AL
05 AL
04| = R

03

! 2))
0.2 )

0.1
0.0 Bcl-2 Bad

Caspase-3

Caspase-9

B2 #mS#FEMEAIT GC & Bel-2,Bad, Caspase-3, Caspase-9 mRNA
RIEMHIE (x+5,n=6)

Fig.2 Effects of Yiqi Yangyin formula on Bcl-2, Bad, Caspase-3,
Caspase-9 mRNA in GC (x +s5,n=6)

Pk I 6 D:
Ac T 56D
pAk T 5D
- sctin I 13 Da

O Za4

A B D D E A
O &5 =41
B R4
22 . AL

PI3K Akt p-Akt

B3 #SFM A GC K PBK, Akt, p-Akt F B =ik % 1@
(x+s,n=6)

Fig.3 Effects of Yiqi Yangyin formula on PI3K  Akt,p-Akt protein
in GC (x+s,n=6)

POF (%)™ A= J2: B 52 2y BE el 18 r 2 5 38 A oL 72, R 1Y)
P HP I BEORS I ™ B S R A BEAR A BOH O
HE 5T JIF I, 5 20 5 B0 b 1 2 g o R0l
P, POF B3R 97, 76 BUAN BEORS [R) I, 25000 K fd iz gt
B R RZ DB RZERE M Irh 235
FIRC Ll BT PR AN TEE EORS SR I, 98 4h o AT s 5 22
TR BURS , T kAN B B 25 T B LA B 2 B AR BH
KRBT, BIAS BT SR AN B 558 2 AR (LD
i R VRN RS IR EEN LR USSR s
G I, A B B s S H oAb g R AN 2 AT
LS RN, ' JEORS (0 43, S R B SE R
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BIF5E N A 5l K 1 B 7 i el /b, I ORI A
o AR A A R 5 L RE U K AR POF Ry 32 AL
1 2B T A B 9 A B R L T R R
TR A M. K B SRS AR ST 2 4 0 2
L 2 A X B T 7 AR 5 e S AR T, BRI R A
1k, BN , cDDP 35 S (9 GC I T 32 222 240 i N
A (R 2ok AR A I T AR ) o B ET SCRRIE
S ORI T B A B I A R RS A S il
AR UE W 2% K R A o B MU SRR TR S
U8 T R 5 o O A 71 5 37 P 14 I, 2Ok A Y
P8 T2 8 FURE AN BT, 15 3 Caspases Z0HK 207, 5
KA IR T o PRI 2o A A/ B3 75 P 1) 38 i e v
[i] B A RO R T AR A O D TR R TR
F1 Bad A ik 2k fr O 158 3 375 P 5% 45 £L T ik, o5 5 A
T=o Bel-2 M 5a i £3 5 2o (A A 5 15 B 7 3 3l B
HETEA WS N a5 S 8, Bel2 K
JGARE k00 ) 38 T R T R E A Y R A s
5 R 2 ] | kL AR ) B B T K T F VO £
WEAR A o3 , 7= A2 R TR 1 =0 W I i 4, X 40
W= A AR A B Ca’ " i ) I 4 K AR
Tit X2 A7 0 P 7 2 o S A R A [ I i 0 Y
J o3 B A, 200 N B B DT 5 40 L e AR R T

PI3K/AKT {5 53l §& & 20 g N =L W5 515 =
T B, 20 M A U T AR T T R AR A e )
Ao WFFTUESE, AKT BERERR AL Bad , 3 H AL R 242
FNZRL A A% A7, T IR A0 R C ORI, M 9 1
fift B85 Bel-2, HE T & 45 BT 08 1o A . T A SCHR 4R
i, AKT I AT EL B B MR AL Caspase9, K IR
Caspase-3 , i | Caspases Z¢Ik 5z I o

ARSE SR BoR, 21 IR P I RE A ) cDDP iy
V09 GC AT, 2 LT 4 O30 i 4ok i
B AL AL IF i, BaosE MMP, Wl 2> Ca® P9 3 @ 3075
PI3K/AKT jd B , — J7 1 # #] Bad £ 1135 1k, #0 £&
KL AL AL 0 IF i, OF B BT T2 F Bel-2 23k
% — 5 T 1A Caspase-9 Fll Caspase-3 [ ik, I
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