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E: B8 3FE 203 (Z6W) B 5 E Nk %3 (TC) In LA ey 18 A 5F A A & & 45 7 k3R LR A, 7
 RI32 R SPF 482 A #h e SD K AMALS A 2 6 (CON)Z8(10 R) Aot A28 (22 R) , 3R R R ELHEF 2 A
TG(50 mg - kg™« d™") Myt p EARMGALA A5 B 2 89 K R (20 R) REALS h TG 48, £ )3 4 (ZGW) 48.(1.875 g -
kg™ - dT),HMI0 R,EGHT 4R ERTHAAARASEAN, EFL RN EXACR T P RAT THEK, 5
Tk S ORI Sk s A AR, AR — AL (HE) 3 G UL AR B ARG, Label Free % & & R 45
RIBATHAT, FiliE Western Blot %I 5 4 B34 69 B & KA L, R ZGW fA ZIAY TG # F e bk K K 2015 A )
Btk #F KT A, BER Y AR A (P<0.000 1), BaRAFAN, 5 CONamn, TG 44 203 MEFEG,
23 TG %97 )6, 28 2% 8 2H =, KECG G & 5 AT i B34k A 2 ) & i b8 e TR T A L A SR A T4 % 2w i
B HAz5 8%, Western Blot 2 R KW, ZCW =T A Tl 2a i 8 =45 5 i85 Loy 2m i &% C(Cyes) JJR ADP 44k R &85
FARR 3(Parp3) LA = B F Bax(Bax)  F B A E & 8 - 3(Caspase =3) Ao L9 B @ m el -2 A
(Bel =2) &G kik, 4 ZGW Tl & Cycs,Parp3 Bax,Caspase -3 . Bcl =2 FA-F 69008 12 58 %, X R 2%
TG s 9p LM LB 94 .
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Proteomic Study of Zuogui Wan( Z£JH4#1) for Reducing Ovarian Toxicity of Tripterygium Glycosides

HAN Shanshan' ,REN Xiaodan"* , DING Ying'* ,REN Xianging'** ,ZHANG Xia' ,SUN Zhaoheng'* ,DAI Yanlin'
(1. College of Pediatrics,Henan University of Chinese Medicine ,Zhengzhou 450000, Henan , China;
2. Pediatrics Hospital , The First Affiliated Hospital of Henan University of Chinese Medicine ,Zhengzhou 450001 , Henan, China)

Abstract: Objective To evaluate the effect of Zuogui Wan( Z£JF4L,ZGW) on reducing ovarian toxicity of Tripterygium glyco-
sides(TG) and to explore its attenuated mechanism by proteomic methods. Methods Thirty — two 2 — month — old female SD rats
with SPF grade were randomly divided into control( CON) group( 10 rats) and model group(22 rats). The model group rats were
given continuous intragastatic administration of TG(50 mg + kg™ - d™") for 2 weeks to construct the ovarian injury model. The
rats with successful model(20) were randomly divided into TG group and ZGW group (1.875 g - kg™' + d™') with 10 rats in
each group. The estrus cycle of the rats was measured during continuous gavage for 4 weeks. After gavage,the body weight, ovari-
an and uterine indexes were measured,and serum sex hormone levels were determined by enzyme — linked immunosorbent assay
(ELISA). Hematoxylin — eosin( HE) staining was used to observe the pathological damage of ovarian tissue,and label free quan-
titative proteomic analysis was performed. Western Blot was used to verify the protein expression of the enrichment pathway. Re-
sults ZGW could effectively regulate the estrous cycle and sex hormone level of TG — induced female rats, and significantly reduce
the production of atretic follicles(P <0.000 1). Proteomics showed that compared with those in the CON group , there were 203
differential proteins in the TG group,and 28 differential proteins were significantly reduced after TG treatment. KEGG enrichment
analysis involved signaling pathways such as sphingolipid biosynthesis, glycosaminoglycan degradation, degradation of other gly-
cans and cell apoptosis. Western Blot results showed that ZGW could down — regulate the expressions of Cycs, Parp3, Bax and
Caspase —3 and up — regulate the expression of Bel —2 protein in apoptosis signaling pathway. Conclusion ZGW can regulate the
apoptosis signaling pathway mediated by Cycs,Parp3,Bax,Caspase —3 and Bcl =2 and plays a role in alleviating the damage of
ovarian tissue caused by TG.
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HATEZ (TC) RMNE ARSI AIE A MRS
Yy, 2R R ZEER T B SEAR, I RN Bz BT R
SR BE MR 2 bl 25 T A B R LA AT A B R
R IR MRS BN I A B S MBI IR YT TS 2
TTRERHE o SR, TG S — Ry AL SR I A 19 25149, X)
TR RGO s T o A B AT R SR
B ARG B TR E R 115 3 PR AR S I e R R &
PEAE I R Z R F RN H & AR I 2RES
G LI e L5 R BB o BT, R T R
R 17.9% , WAL ILHE 3% — o] LI+ 2 24. 4%
2012 AEE F W R T & TG S5 b a4 s JL AR, 6
15 TG 7E LRI PRI P8 R BT . Kt , iR 48 — 2 5 ik
MRS TG F73 &4 IR R IT 25, IR S REI 32 HOAR R
S, INTHEZ)) TG 76 JLRHIG IR ) R B R A R HET

TG ECRIEE Dy R, R IE IR B R B A T A
FEAT R AR Al Y A Ab 22 2 70, B AEBRE Gl S I R
HEAET ! o TG MR AL T PG RN R
AR AN B A 25 W% TG A gtk . AR BAETIABF 5 &
BT TG ML A AN E th 259 22 T — S Bk
7 TG MEVELE TR R AT REVE FIRLA 272 o 4R TG X Lok
PELETH R G RIAR TR AR, B B AV T v R R B v 4
AN eI I I R 2 SR 56 i A Aar i 2 UL P-4 AR A TG 497 1) %of
PERRIAE o R ITTIRTEME IR Y B 2 T IRIE B R F il
ASUMWFFE T AR TG X555 75 1 20 M/ Wi 2E 5l 22 48 1Y O L 25
PR SN b 2 AL

ZEVAF(ZGW ) S v [ F A AN & 7 2, 9 WA IR AR R K
TSR TR, BB ANE 5 IR B AR, H RV 2 i B
W2 MRt LB A LT A R 8 AhZl
WL R, i R b 932 B T AR B R SR A T R
1M, ZGW XT5E % TG [t 35 51 5 75 1 1 15 T B2 v 2E AL il o AS )
o 3 B 2] AR [ B R A B AR A A s, 5
B 2 R R AR LA — S0Pk 4 v 25 42y 2L
“ SRR AR TIRA I TR, B, AR N E
BT 2 M BRI ZGW 2T REs R TG 11 BN S B¢ 14 K W] B Y
YEFIBLE, Ry 22 TG eI PR 1 g R B SR AL
1w
1.1 zh4p

SPF %% 2 J1 % SD MEPER B, A0 T 2ok 13 % (hitps://
www. taletn. com/rats/age/ )32 H (200 £20) g, M B Jt 5 4 i Fl
LR F AR PR T, BTV ATIES : SCXK(5E) 2016 -
0011, J~{i] pig v = 24 A2 gy 49y 5 36 o WIS A %, 68 9 T I
5 :SYXK( #) 2020 - 0004,
1.2 hE#HEE

A Sy G 2 T TP R 24 R 2E ) S AR I A s At
(%' : DWLL202209001 ) , S 55 7 [] 7™ 4% 38 <% SC 535 3l 1 45 3
o
1.3 #44y

ZGW g B b mt RS A B A R A R (S
37917605794) ,5:4% 9 g, TG W4 H VL7525 (it 5.
220601) , 44 GMP £, 45 2 10 me.
L4 EZRANE

BRI i 25 ( Follicle — stimulating hormone, FSH) (5 ;
E - EL -R0391¢) i # {44 i & ( Luteinizing hormone, LH) (it

100

5 .E - EL — R0026¢) . 22| ( Testosterone, T) (#t5 :E — OSEL —
RO003 ) Fillf — i ( Estradiol, E2) (3t5 : E — OSEL - R0001 ) .2~
filil ( Progesterone,, P) (it 5 : E — OSEL - R0007 ) ELISA i 7 &
(BB A OB B A BR A W] 5 B bk 40 g — 2 5
Al ( Apoptosis regulator Bel —=2,Bel —2) (585 : GB113375) (& ki
IR T A SE LA Bel —2 #H2¢ X & 13 (Apoptosis regulator BAX
Bax) (%% *5-: GB11690 ) | 4 il 4. & C ( Cytochrome ¢, somatic,
Cycs) (525 :GB12080) | it K 25 H i - 3 ( Caspase - 3) (525:
GB11767C) \ Z R IFH —Bi R & Wi B 51 3 (Poly [ ADP - ri-
bose ] polymerase , Parp3) (525:11289 — 1 — ap) HLiR 4 B &
TEEAE RV R A R F] . BCA 25 AW B I 2 877 & (38
K, 445 P0012) LB (3£ 8%, B : MB - 96) , ORBI-
TRAP ECLIPSE [Fi§#%{% ( Thermo Scientific /2], ) , EASY —
nLCTM1200 4§13 ( Thermo Scientific /A ), 3£ H)
2 Ik
2.1 TG o jF 8 & WA A # 5 fnib oy

M\ 32 HEhIE R BIE R ) SPF 2% 2 F ¥ M SD K ERBEHL
Pk 10 HAE K25 40 (Control 20, CON 4H) , H 4y oK Bl o 1%
SEEE 2 JH TG(50 mg - kg™« d™") b £ O SRLAR 5 B RY , 19 ]
Iy 17 SOV 2 R 5 ), B R R R I KRR (20 H)
BEHLSS A B A THEZATAL(TG 41) AETALAL(ZGW 1) , 1341 10
H,ZCW H KA T ZCW i (1.875 ¢ - kg™ - d™') [ZCW
AMGRIRFR N 18 g - d7' (FHEMZ i~ AL &)
R Z5 7R R 1.875 g - kg™ - d™' ], TG 415 CON 4
BHATEHR0.9% FINARHES , EEEE 4 4.
2.2 HAXE

THE B IR G 45 AR BRI R, R IR 45245 2 h Jg ik
AWM, SobR e Ja AT R IRR T , 35t I 2 Bl KA TR L, 53 125
W T , PRAFT —80 CYKAR . M4 2515 NN B S 4 41
HRE W FF 005 4% 22 5 T 1 o YE A7 181 2 L 0
—MBB IR RAAT T - 80 CUKA -
2.3 Al
2.3.1 PR FTEMBEHEL FEH/OVEIE(%) = FHE/
HIWHE (mg) /R HE (g) x100% .
2.3.2 i FSH.LH.T.E2.P 4% B -80 CyKEEHLAN
M3, 4% M8 ELISA 3050 & Ui B 43 b 25 SR AT #04E , dr DU i
FSH.LH T .E2 P /K F.
2.3.3  FE P RREYEUEEIaHLT KEZRP
2 v ] A ) BRI O A A ) B KAk, TR
ARE -FaOpe)E, BEME orE  —FoRBUKEIE , PR

BE A BTSN T E A LUR B A, Gt & i

B R, SR ONER = £ I H /SO
2.4 EaR4F
241 PRAZHAEGRIESH M CON 4 TG 4,
ZGW 41 3 Al & BELPkE 3 B0 A AR FE A R4l
T KSHFR B & 50 mg, im A SDT 2L i F 25 (3l 40 ) 7,
12 000 r/min 0> 20 min J5 B R AN ERDOE AR IE A,
B f5 ] BCA RN 5E Frfs 2 19 B A R B o AR il s 45 2R, e 50
ng BEG S PR IRIR A 5 F1T SDS - PAGE iUk, FH 2% T i
PO E DA KT . BT A48 G BUL 88 1 E T
Fi i 4% 50 = 1 (4 o & L s n T2 g = A A B, T 37 C
ST B, WO FE S AT R LA TR AR, FR R
il Easy nLC RZ54 85, i Ky 300 nL - min ™", I 314 A
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(100% 7K . 0. 1% HR) iz B (80% L. 0. 1% HR) i#
TTRREEVEIL , PRI 45 14 41 F : 0 ~ 18 min, 0% ~ 6% B;18 ~ 97
min,12% ~30% B;97 ~ 113 min,30% ~40% B;113 ~ 114 min,
40% ~95% B;114 ~124 min,95% B ;124 ~ 125 min,95% ~ 6%
B; Z&{aii%4y 25 )5 81 F§ ORBITRAP ECLIPSE Jit 1% it 47 43 #7 ,
A U I o R A U 50805 (- raw ) 6
2.4.2 HHQIFEZ SRR E M {§ ] Proteome Discover-
er (2.4.1.15) X B JF4s RAW SCOREAT 2 £ 4307, 4 P ik
SEQUEST 5 RefSeq AJSHE AR EHATIL a3t . 2557 3R
IR TR E SR « 22 R > 1.2 f5 HP <0.05,
2.4.3 EQRASELA Sl WolF PSORT 1T\ BE[H A
[( Gene Ontology,GO) #LIE & . 506 5 K 5 3% [ 41 75 Bl % 5
(Kyoto Encyclopedia of Genes and Genomes, KEGG) DA ¢ String
Kt e S BN 22 S B A RE 02 . GO (KEGG R 1 JRAH 56
VEF /I 2% 43 #7 ( Protein — Protein Interaction Networks, PPI) , i
He {5 AELRE M 3k . GraphPad Prism eight FI Cytoscape %4 i F &
AT
2.5 Western blot 4 #f

HERS LT IR SLAH 20, ] PBS AT vk, I G RSB A
AR S 09 RIPA 92 oiif 4% . #EE LA 12 000 +/
min FEEELC 10 min, WA TS L3R, 2R BCA =555 &0 i
TR R BV B AT A o BRI A S VB S — B E O
o JTBST #fisk 3 W, ¥ 5 —Hii# & 30 min, fIA ECL
TEWGHAT B, Image ] JOF3 BT EUS A6 B 98 IR BE AL
2.6 Gitatr

K SPSS 26. 0 BRAFXEAR AT ST AR R, 235 BRI
HIESAAN R x =5 Fn , SEK KRR EHE 250
BT, 28 6] 7 7 LU 35 7R J7 25 55 B T LSD 46 3y, J7 22 70 5% A
Dunn’s test #5355, 18 GEORRAT A IR 0 A R FHAE S 80k
B, P<0.05 RW2=FH G2 L
3 #R
3.1 ZGW 3t TG Rk W £ H M AR 2 FH A E IV E R
FEHRBER W

5 CON HAd te, TG 4H K B 2l % B B B i K (P <
0.000 1) 1 ZGW 2 K B 2h 1% & 1 %% TG 41 BH . 4% (P <
0.000 1) ASHERRERMETE P HEE, FHHE P
BH L FEIRRS A ER TSI FE (AR ILED),
3.2 ZGW 3t TG prE i £ % ¥ A R Mg E2 FSH LH P T
%

5 CON 4 [, TG 20 R BRI E2 (P <0.000 1) \P(P <

0.000 1) . T(P <0.01) /K> F B, FSH(P <0.01) .LH(P <
0.0001) &% EFt. 5 TG 4 L #, ZGW 41K R i E2
(P<0.01) . T(P<0.01) 4 Ff[E F}, LH(P <0.000 1) .FSH
(P<0.05) FFE B PAMbEF LS L (BERILE2) .
3.3 IGW TG i MEFEM AR INE TELALBEFR
ES SN - A

CON 21 K L O SLLH 2 25 40 1 57, 45 4% U9 960 445 440 338 A T O,
BRSO, TG 4R RONE H I B 24, £ E KB B
SR B R D, P A B 3 22, 5B 200 i ) 0 ks )2 HEF
AL, IR b LB, 5 TG A L, ZGW 41 K FRL P
BLERGE —ERE A, S E K B O g 2, By
B /D AR AT 44k, CON 2H K B 25 P9 158 J5E 3 4
FREIE W K, B R BTl A il , H i & , A
ENFERER, AETAME /N KF#EkES. 5 CON
AR, TG K BR8P E B AR, L R B AT 2 b
T A I, 1EL S5 P 140 0 e 5 i1 A )2 P B T BRI UK
B A AR AT . 5 TG 4IAHEL, ZGW 41 KR
FE IR AA A , R AKIE DL 4 i 20 o 32 5, i o
I3 B 2T R B YA Bk, R B A R E R
YN aE /s kA bk (AR IR TUNE 1) o

5 CON 4iA e, TG 4IRS INER (P <0.000 1) &3 -7t
(P<0.000 1), JEA W (P<0.05) K% (P<0.05) K
BRR R (H R AR BB R 22 R G ¥ B . 5 TG
AL, ZGW 21 P B P 2R 2 R % (P < 0.000 1), J5LiR 4
G KRG BB R A BT T H R A MR IR (P <
0.05) R EA B EGITFE L (BEILES),
3.4 EREARIAWEE LR T 48T AL

BRI 3 AT (I R 2440, 7E 3 ke AR P 3t %
FEET 7043 FhEE A BT LA K 6740 A] E B IR T, 25 F R IR TR
PR T VbR HE Ay 22 S A5 2 > 1. 2 19 > 1.2 8 <0. 83) , [A] i
P <0.05, lhigssdl 22 A MR AH 0, TG 41 5 CON 2 [Af
203 AN 2ERFIREN AL 81 A RIREAM 122 AN TREA;
TG 411 ZGW 4 Z [8]4 216 P27 FREA G 116 A~ i
A 100 AN IR 78 3 2 a2 R\ A BOac 4, Bt
28 NS ES, Hrh, Cyes Parp3 55 13 22 1 I 7E TG
255 CON #Z [a) ik B3, 4 ZGW 697 e ik FH (B
TR 4 G DXV 2) o
3.5 ERFx*Ea N TakE . .GO KEGG fn PPL 247

Wof 25 S A EAT 0 A0 5 7, A LA 4L (CON 4 vs TG
ZHAN TG 21 vs ZGW A1) 122 585 FLFE I P9 A7 B AR BL, K2

e W IWNE R SNLI NI S S REE i G EE )

20 51 n IR W/ (g) FE/(mg) IS/ (mg)  FERE/ (mg/g) IIHIRE (mg/g)
=k 10 3.98 £0.24 283.8 +12.69 43.66 £6.99 11.72 £2. 14 0.15 +0.03 0.04 +0.01
THAMEZ T H 10 7.03+1.24***  280.2 £10.61 39.88 +7.81 10.76 £2.68 0.14 £0.03 0.04 £0.01
VLA 10 4.34 £0.20"* 282.1 £10.61 44.03 £11.87 10.90 2. 18 0.16 £0.04 0.04 +0.01

Heeo# o+ o+ 5 CON 4L, P <0.000 1;##H#5 TG 414, P <0.000 1,
#£2  AHAKRIM E2 FSH LH P T [L4 (x 5)

205 n E2/(pg/mL) FSH/(ng/mL) LH/(mIU/mL) P/(pg/mL) T/(ng/mL)
=Ll 10 134.15 +28.72 55.87 £6.91 139.13 +26.98 5478.07 +1370.75 1.74 +0.48
LN ZAE 10 91.62 +14.52%** 77.61 +14.43 "~ 259.11 £35.07***  2840.78 +646.96* * * 1.08 £0.21**
ZEA LA 10 120.75 £23.43% 63.40 £6.34"% 148.26 +33. 57" 3355.12 +892.07 1.50 +0.29%

o x5 CON 4IAHEL, P <0.01; % = 5 CON 44 EL, P <0.000 1;#5 TG A LL, P <0.05;##5 TG 2L, P <0.01;### 5 TG ZAH L,

P <0.000 1,
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F3 SUAKRIWE FEHLHRIES (v x5) A%
21 5] n JE I B 3 BT[N U NIES B i % [EAE k(v
2% 4 10 0.49 +0.08 0.18 £0.05 0.16 £0.06 0.03 £0.02 0.15 £0.03
N AN 10 0.42 +0.06 0.09 £0.02* 0.03 £0.03 * 0.01 =0.01 0.45£0.02% "~
ZEVA LA 10 0.46 +0.02 0.18 +0.04* 0.12 +0.05 0.02 +0.01 0.21 +0. 04"

e« 5 CON AL, P <0.05; = = = 5 CON 4{AHLL,P <0.000 1;#5 TG 4L L, P <0. 05 ;###5 TG 4{AHLL,P <0.000 1,

%4 CONZH vs TG 4 vs ZGW HES 2 HHEN

EHM S FH&Z4 PR CONZ vs TG 21 TG 4 vs ZGW 4
088754 Hbgl p e |
Q5RJZ6 Scoc T |
Q5U2Y6 Thipl 1 1 L
Q5XHY7 Stam2 pee L
AOAOG2JYD4  VpsI3d 1 K
P62898 Cycs T 1*
Q5U2N3 Pitpnm1 T I
Q641X3 Hexa 1 K
D4A0Q3 Wdrd p oo K
Q50203 Parp3 1o |
Q51014 Dmac2 1 L
D3ZUM4 Glbl $ - |
Q3KR97 Baiap211 1 |
Q6AXZ0 Paip2 R 1#
Q92212 Kenkl I 1
D37Z8P5 RGD1566085 = T#
F1M400 Ankrd28 1= T
P35572 Iefbp6 K 1
Q97010 Tpmt K 1w
FIM9G8 Hint3 = 1#
D3ZKI9 Nop9 L T
D3ZIN7 Mrps23 1 T
F1LPS8 Pura L 1
P12368 Prkar2a = 1
P32232 Chs | 1
Q9EPF2 Mcam L= T
054921 Exoc2 L= 1
D3ZWS0 Scrib L T*

: + 5 CON 4AHLL, P <0.05; + = 5 CON ZHAHLL, P <0.01;#5
TG 4AHH, P <0. 05 ;## 5 TG 414d 1, P <0.01,
A 172 ESEBM TAHAZ (CON H vs TG 4 28.42% ,
TG 20 vs ZGW 21 28. 9% ) FlI 4 57 ( CON 2H vs TG 4y
27.91% ,TG # vs ZGW A1 31.7% ) h , K= R E A T4
A TAIMLARE (CON 4 vs TG 11 16.75% , TG 24 vs ZGW £
[ 11.7% ) ARSI (CON 41 vs TG 4171 11.16% , TG 41
vs ZGW 411 12. 68% ) AL KL & (CON 4 vs TG 41 iy
12.69% ,TG 4 vs ZGW 411 11.7% ) i ( BAR WLAF XK 3) .

X GO &S, T P 45 i T A4 )i 1% (Biological
process, BP) | 41l fitd Ji¥t, 73> ( Cellular component, CC) F1/3 T I fE
( Molecular function, MF) HhRj 10 & E£4558 TG 445 CON 4
Z 6] BP £ 4% #f 25 5C i) 171 )5 #2 ( negative regulation of neuron
death) 45, CC {2 & ( perikaryon) 45, MF 0 5 4 11 Fo 7 2
18 (protein folding chaperone) | ATP & i 14 25 1 i 7 & 215
( ATP - dependent protein folding chaperone) , TG 45 ZGW 4
2 [a]) BP W FEIRAME #E WL & B (extraocular skeletal muscle de-
velopment) G4k 2 H 3L /E A (oxidative demethylation ) | 1F [A] I

102

T FL Z 43 W ( positive regulation of prolactin secretion ) %5, CC
FAHGZBE R (nuclear speck ) 45, MF 145 S -l 4 - L - SHAR
2£4 (S — adenosyl — L. — methionine binding ) %5 ( EL{4& W48 51 XU
Kl3),

KEGG 3 %4347+ , CON 400 TG 42 [l f) 22 7 B A7 7E
77 FE TG R ZGW 25 5 8 AR TE 51 s AR 1YiE
B, 3z EEEFEN KEGC BB/t E4£58 T 15 %
W, HAPE 8 & RATES I E L (P<0.05) , A58 bE

g4 ¥4 H ( Glycosphingolipid biosynthesis ) | ¥l % 58 ¥ [ i

( Glycosaminoglycan degradation ) | F:fil 28 Bl [ fi# ( Other glycan
degradation) 41}l i T ( Apoptosis ) 45 i 42 ( H & UL 4 5T X1 &l
4),

fi1 ) String BdiFEXT 3 412 8] 8 & 25 S 45 H AT SR B T
HAERIZE AT, PPL W 45 [ v e 42 5] 28 N9 5 F0 28 Sl , L
1 Cycs, Tpmt , Cbs . Hint3 \RGD1566085 . Wdr4 54 T PPI & 1Y
Wt (AR ILAG DUXTE 4) .
3.6 Western Blot 33

R 7M1 2 B, CON 411 TG 41, TG 411 ZGW 41
DIk 3 HH &2 B H YA S £ 34008 T 5 S i, it
Western Blot J5iEIIE T HE 25 58 H Cycs Parp3 DL 20 g 7]
T-fE S L) 2% [ 4 Bel -2 Bax, Caspase -3, 5 CON
20 kb3, TG 4 Bax ,Cycs ,Caspse — 3 \Parp3 5 H /K3 _F i, Bel -
2 KT S AR IR TR S g, & Z6W RYT I, Bk
SEEES LR OUE T XIES) .
4 itig

TG RIS B TR 5 TP MR, 4 B B etk
S R RS YR TR E 4 2 N, T TG B RS G H:
T B AR B AR TR AT M TG X B R B
RGN BRENEZ AR, 2ok 2 85 W TG 30 YT 5 i 25
A H NS R R B, B R BAE A 2L P R
LR ST R LA 40 AEORAT XA EREVE R BUAIAL
W DFFEEN I B/ e VAR 22, Lo/ MEVE IR 2" o TG 3o 4otk A 5
RG0S BB 2 8 B R B R AT , ) e Rh B 54 1 o
LR IERI o 208 I3 AR AN B % BT RS 1 A 3R 0 70, 1 245 T
A, 2o “ 28 A7 REAEER LT, 4
X TG Xtk A BRUAE 98 25 1 B 2 A LI B AL AT 9, A
WFRAS AR TG w] LU B0 A W ME M K R 215 8 1 W 2
FER (P <0.000 1) ,E2(P<0.000 1) .P(P<0.0001) . T(P<
0.01) /K752 F & FSH(P <0.01) .LH(P <0.000 1) 7K V-
EW L BRI PABONE R £ (P <0.000 1),
25T ZGW 367 Ja KRB 9 PR KT F R S 41 21
GRS B AT LATS 3 B 0

TEMCEERD b, #F— 20 R R A B4 2% 43 B ZGW i TG
BREEREPERY 7 T O, 45 32 B, 5 CON 4i#H Lk, TG 4145 203
ANEFEE, ML ZGW iRIT G, A 28 MR RAEORE
[l 25 el A 22 5 2 1) R SR AR R R A B W e
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RAEREAG A R R A A0 8 T E T . T A A A
I RO M £ 0 I B SR AR A JEC At SR e e 1 F AR
Ao AT 2 o ORI A 06 U AR D RE R A5 5 B k4
J R SR VIR . CHEN 2622 SR (RNA fif A 43R 3%
T 43 BT e GO KR B SR 2H 2 2% 57 RA 1 tRFs I tIRNA,
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