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Y& T3 75 B HAR 7 ST R 1 A 4 0 oK BT 4 M
A J5i I 7 e 1A T ) 1 P B AL

#emE A KA kEA' L2E OF A

HBE BN MEAPELFFEHELFALFF REHEIFRYG X L2850 R M ¥ (endoplasmic
reticulum stress, ERS) WA =8 A AMH, Fik A RBEH - 2K -k LA EM P& X R LB
MRGAEY, 2R AN AR FHERFE ANRFBRERF A, F & CCl, stRAF EF
B, Hm10 R, $HEAXKER LFURBEHECEAMNER, THFEFTHAINLTHFRELF 9.5 ¢/
(kg - d) EH#3.0¢g/(kg-d) EmH6.5¢/ (kg d)ER , MUMLTFRRELLEKHER;CCL 25 F
1 KBRS CCLO0.3 mL/kg, EH I BuELTARELKRET $4%AF2A, AR REFAENBEREL
At ;ELISA sk ##) fo 7% % B & ¥ Bt £ 8% ( total homocysteine, tHCY ) 7K - ; i X 4 #6 R 4% 3} AT 40 A6 /A © % ; RT-
PCR #» Westernblot %44 #] X £ AF i ERS /A =48 X B F A # 4 # #1342 % B -F (eukaryotic translation initia-
tion factor 2 alpha, elF-2a) B % 1L elF-2a (p-elF-2a) . % & # A ¥ & & 78 (glucose-regulated protein 78,
GPR78) .Caspase-3 A BA&k G kik, LR LHEFHRARK BBXAEAT RV G AN W R G
ARG ER XELEA L, FERATHES e ALK TEFXAGS SR, BATH
B H E; ki tHCY K-+ 2 £ % ;p-elF2a .GRP78 & Caspase-3 & & Rk ¥ B3 & (P <0.01) ;GRP78 &
Caspase-3 mRNA A iX 2 £ &(P<0.01,P<0.05), S M, FHFE oA AHFFAXLAFRG A
Ménfe R =R B2, ik tHCY KF 2 % B1K, p-elF-2a, GRP78 & Caspase-3 & & & A 9 B M 1%
(P <0.01) ;54 AF % dn % 44 GRP78 #= Caspase-3 mRNA & ik " B B4& (P <0.01,P <0.05) ; A B F 41K
GRP78 mRNA £ A A B HK(P <0.05), it HAFERF ALK F Tl i BK o A HCY K -F R A i
ERS 8 =48 £ B F ¢ & ik 47 %) B My M AT 4745 5h 0 AT 4 fe ERS WA =,
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Attenuation and Mechanism of Endoplasmic Reticulum Stress-mediated Hepatocyte Apoptosis in Rats
with Alcohol-induced Liver Injury by Qinggan Huoxue Recipe and lts Disassembled Formulas HAN
Xiang-hui, WANG Jian-yi, ZHENG Pei-yong, et al Institute of Gastroenterology , Longhua Hospital , Shanghai University
of Traditional Chinese Medicine, Shanghai (200032)

ABSTRACT Objective To explore attenuation and mechanism of endoplasmic reticulum stress ( ERS)-
mediated hepatocyte apoptosis in rats with alcohol-induced liver injury by Qinggan Huoxue Recipe (QGHXR) and
its disassembled formulas ( Qinggan Recipe and Huoxue Recipe respectively). Methods A rat model of chronic
alcoholic liver injury was successfully established using a compound reagent of alcohol, com oil, and pyrazol.
The modeled rats were randomly divided into the model group, the QGHXR group, the Qinggan Recipe (QGR)
group, and the Huoxue Recipe group (HXR). The CClI, control group and the normal control group were also set
up. There were ten rats in each group. All rats of modeled groups were gastrogavaged with alcohol compound re-
agent every moming. Rats in the QGHXR group ( at the daily dose of 9. 5 g/kg, QGR group ( at the daily dose of
3.0 g/kg), and HXR group (at the daily dose of 6. 5 g/kg) were administered with corresponding medicines by
gastrogavage every afternoon. Equal volume of normal saline was given to rats of the model group by gastrogav-
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age. CCl, was intraperitoneally injected at the dose of 0. 3 mL/kg to rats in the CCI, control group, once per
week. Normal saline was given to rats in the normal control group by gastrogavage. The treatment was lasted for
two weeks. Pathological changes of the liver were observed by histopathology. Serum total homocysteine (tH-
CY) level was detected by ELISA. The hepatocyte apoptosis rate was detected using flow cytometry. The gene
and protein expressions of eukaryotic translation initiation factor 2 alpha ( elF-2x), phosphorylation elF-2c ( p-
elF2a) , glucose-regulated protein 78 ( GRP78), and Caspase-3 in the liver were examined using Real-time
PCR and Westem blot respectively. Results Compared with the normal control group, typical pathological chan-
ges of chronic alcoholic liver injury such as steatosis, inflammation, and even fibrosis occurred in model rats. The
hepatocyte apoptosis obviously increased, with the apoptosis rate reaching the five-fold of that in normal rats. Be-
sides, early apoptosis dominated. The serum tHCY level significantly increased. The expressions of p-elF-2«,
GRP78, and Caspase-3 protein obviously increased (P <0.01). Expressions of GRP78 and Caspase-3 mRNA
significantly increased ( P <0. 05, P <0.01). Compared with the model group, the degrees of the liver injury and
the hepatocyte apoptosis in the QGHXR group, the QGR group, and the HXR group were significantly alleviated.
The serum tHCY level was significantly lowered. The protein expressions of p-elF-2a, GRP78, and Caspase-3
obviously decreased ( P <0.01). mRNA expressions of GRP78 and Caspase-3 obviously decreased in the
QGHXR group (P <0.05, P<0.01). Only GRP78 mRNA expression obviously decreased in the QGR group
(P<0.05). Conclusion QGHXR and its disassembled formulas could attenuate ERS-mediated hepatocyte ap-
optosis in alcohal-induced liver injury rats by lowering the serum tHCY level and expressions of ERS apoptosis
correlated factors.

KEYWORDS Qinggan Huoxue Recipe; disassembled formula; alcohol-induced liver disease; endoplasmic

reticulum stress; cell apoptosis

BELFREBMAMNEB AWK E, B TFHE
¥iE AR S M B K % (alcoholic liver dis-
ease, ALD) [ & 9% S B 34 10, B B UK T 1
JFRIE_KIFR"Y . MEBEEEERLHER
AR , 722 e S AR A O 1o SR, BB 51 A i B A o Y
[ 3 ( endoplasmic reticulum stress, ERS) , A Tl F B fF
MEAT, ERSHRAENENBEARMSEKE
)81 1%:8 i B T ( eukaryotic translation initiation factor
2 alpha, elF-2a.) (8% BR 16 5 A TR 0 43 1 PR 4R 3 2 B8
W& 8 78 (glucose-regulated protein 78, GPR78) |
Caspase-3.,12 % ERS IR W BTG L B U MR, Hid
BRA, K Ex ALD A RIFHLZEIRITRR
R P 25 8 T —IE AT I 68 B 3 R I T K 1 T 4
HUERY M TFARRATER, RALBERNT
JramTEm™ o AR E H— 5 NEEFE
17 B FE47 7 ot 18 6 4 A 42 45 K . ERS TR 1A
KIES R F elF20, Bt MR AL elF2a (p-elF2a).
GRP78 Caspase-3 % [ M H Rk m , LURH A
RV R T AL, R 2B iR ALD # 4t
AT B SRR

RS54 %E
1 % 4K SD KK 68 2,SPF 4,10 fA#,

R B (280 £20) g, f1 HIGHIER LR EYARAF
Rt FHFT LR EGRERE R EERRPO,
S ATES : SCXK (377)2003 -0003 &,

2 %Y BHEmE(%#H9g #EE9g A5
155 %M 9g BM15g) EFH(KHIg BF
9g) RIEMF (FF2 155 KF9g BRIS g)BK
SG0RL h ¥ o BR 2 K B R A R B ) 4, I
F A4 FREL K Bt )R A LK A, TR - K
- e AR LR B R R kL 56 R,
F ki 0% (Sigma AF]) LS5 1: 10 HBIED RS
JEhl M. CCl, BT % : 4 50 mL CCl (HZARH
W RAFE R R ET 150 mL A S B i Ao

3 M58 Annexin-FITC TR iAH &
(2 BD A 7]) , TRizol , Easy-DNATM i 7| & ( Invitro-
gen A7) , 0% FiX A& Revert Aid First Strand ¢cDNA
Synthesis Kit ( MBI 2 &), % 51 K B GRP78/Bip,
GRP94 il Caspase-12 £ 5S4 (FKE Abcam 2 7]),
HARH A 4474, ABIT300 % Real-Time PCR {X
(£E Gene A7), Pr3 I E R 3k RZE 1 GEL DOC
2000 E BB T RE(RBHALAF) o

4 FE

4.1 54 BES5HY KEEHEEREERRE
BRI A M R i R L B ER
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EF9:00 i EEHER - EXM -4 KA
15 mL/kg 1 3K, [7) o 45 F B s 3 CCI, BSOS i 7 W
0.3 mlvkg 13K, #%42 10 i, Ab5E 8 Ry, R4
LasasR Yk, 47HR HE 36 RE R[4 ] X
HYURTEE TS SR BREE 10 BRIV
MR MR IESABIEEMI R L, RAEH
B, BT B R T R R, 11 A
W EE K BRI R B MRS a2 R
WG L7 A BRI 4 5 M4 5 iR CCL, X R4
MEFEMRA, B4 10 H, EEEHEXESF9:00
EHGLNERE A RAEE 1 KEE R RS CClL1
W, T 14:00 BF P 25 & 41 4) 5 44 F 3 BF 35 L oy
9.5¢/(kg+d) JEFH 3 ¢/(kg - d) . JEIML K 6.5 ¢/
(kg- ) EE, BERAALTEERBNEREKES;
CCl, HE/A 1 WIS CCL, 0.3 mL/kg, IE% %
HNGFHARPERILKES , E5%2 8, KKAHE
1 h ¥Ri&R B, B £ 3Kk E M ,2 000 r/min Z.L> 2 min,
HDBME, SEFE, 2R3 5051 GFEEFaST
BPAL 38 B 40 LB W, T A 0 5 2 2 F 10%
PHPRAREE, ATREXREE3HTF -8
CHFF A TEAMBERKFRR,

4.2 Annexin V-FITC/PI XUbRic g4 1 FFF 40 fid 74
TE B4R RKBHHFAS, WEEET 100
H&M L2, i AR KB, 2 500 r/min
BL S min, X 1§ RAMEE R, BUEAREH; %
PBS % 2 W, IS SR A AR EZE 1 x
10° cell/L; fil A Annexin V-FITC 1 PL & 5 uL; iEIRIE
5], BHEERFE 15 min 57 AR HRIGETE
B, Cell Quest 244347,

4.3 ELISA ¥ W i 75 & 7] B 2 bk & B2 ( total
homocysteine , tHCY ) /K 82 BB K B [6] 2 24 Bk & M2 ik
FIEBRIEUII#HLT. 2518 Bl SR A&
flo ZEfLITHE SRR 100 pL, &A.5 51 RvE S
AR 100 uL, 4RSI ,37 CIREF 120 min,
GHRBERMRTEIVSR 4 ~6 Ko BAM—H
100 uL,745ME57,37 CRE 60 min, YiR, BFLINE
YIVE 100 pL,37 CHEEGRNL 15 min, MARuEFL AIRT
3~4 A HHBEMBEEE, ML LR 100 uL, Kk
L ,30 minpq FRBHR{XTE 450 nm 30 B & LA ROE
B MRS ARFMBEKRE ML, ¥ B EME
(optical density, OD ) 49\ 42 fE 4 ok il 2% I, 4R 408 B
an OD {7 i AR RE tHCY B &,

4.4 Real-time PCR RHlIF4147 GRP78 #l Caspase-
3 mRNA %55 B4 6 A RBATAL#1TER PCR 3%

B, 100 mg FFALBE AT, Trizol B2 5 RNA, 4356
JEHE 1 RNA ¥R, - 70 C U FE, F Revert Aid First
Strand ¢cDNA Synthesis Kit %} & mRNA #1785 %, &K
cDNA, ¥ 5 5 & % 42 °C,60 min;70 °C,10 min, HX
0.5 uLAY cDNA F 25 pL Ri{k R $ #F4T PCR §73%, Bir
FI5 | 9IFF5 M4 GeneBank Af AR XEIE R, B L
KRAYTEARSH.SIFFIMKERE L, P %
5595 C 30 5,62 C 455,72 C 45 5,40 MEIF, ABI
Prism 7300 SDS Software 47 PCR 455 777, il it Com-
parative Delta-delta Ct Z%T3R1389 Ct {EHTALH,

®1 SIUFFIRYERE
2R FIF5I(5’ -3')
E31%) . ATCAGCCCAACCCCATCACACC

F#:4|% : ACGCCTCGGCAGTTTCCTTCATIT

#5147 : AGTCTGACTGGAAAGCCGAA
T #6514 . CGGGATCT2GTTTCTTTGCAT

#4514 . GTTACCAGGGCTGCCTTCTCTTG
T #4519 . CCTTGACTGTCCCGTTGAACTTG

FYKE
(bp)

GRP78/Bip 312

Caspase-3 342

GAPDH x5

4.5 Westernblot 1 ] i 4 41 elF-2a. p-elF-2a,
GRP78 ,Caspase-3 HH KX H4Hk%E3 RABATELR
4T Western-blot K2, 100 mg FFH LB E BT, Soim
ARIPA k(3 mL/g) ,7E4 C &M T4I% (15 000 v/
min,1 min) ; 4R f5 fi A PMSF f§773% (30 pl/g,10 g/L
PMSF) , %Ki 30 min, B.(>(15 000 r/min,15 min) ; 52
HRARA( LB  RREHR, -70 CHRARES
Flo Lowery lhfa kil E A& &, B SO pg, MA
SR MMER S RTR 2 x B FK SR v, B
KB 3 min, F#,SDS-PAGE B33k (#4812 20 mA, 43
B35 mA) , LB IEAUFE R (100 mA 40 min) ; #%E5E
BeIS A Westem P, 364 2 h, 251 A GRP78,
Caspase-3 ZRRREHIIA(—H1) ,4 CHAK ; Western YLK
YERE 15 min, 3% 3 WK A B E /LY 88 (HRP) #5iC
BI—Hi,4 TN 1 h, EREERAMERE X KA
Bt 288 EEAHEENRER. BEBERIT
REFREUR, HATIKEE 48T, LA B B %7/ B-actin &
KEHE RN EHARIBRE,

4.6 GEiEHE KA SPSS 12.0 Hi# L
BRI, SR BR Ux £ 5708 , SAREAKRNHR
5K One-Way ANOVA 5347 (525 ,LSD ¥, T £ A5F,
Games-Howell ¥) ,P <0.05 R RAGITHERE Lo

g =R

| RAFASRBEZTEE(E]) KEWR
£, EWKRITESBOLE, BORE, R RK; &



-656- PR PR A A 2000 425 A3 B0 S W] CIITWM, May 2011, Vol. 31, No. 5

A AR T AR

fh A IE W A BE41; B, CCLy 4 B C BERVA; D i IR A8 O L BB I 4 P i il 2, F

AR

B SAHHS AR (HE B4, x200)

TIN5 H 35 54 , AT 40 R LA P S iR Bk O R
LSS HES , B IE 3 5 CCL, % BREH A JF A 2 A
[ 3 A B, 0 B S o 5 3 8O 5 12 s K BT AE
MRS, B Bk, B 1w, BB i, i A
AEOGASIBES ;5 T I, IR A RN, -4
it PR )RR E B 3 7 4 R P 8 o O 2 45 AT/
-] LA ] PR HE 1 5 AR B AL IR IR 3, BRBE X B 5
A LK B A AE 40 L 35 , A 51 SR PE DX AT LA 448 40 i 3%
A2 FMAHBITE, T4 K Z U AT HES
o T B AR M RIERE B R T
BERIAL, LA HE % b BE B 7 O &, AT 4l BB 48 KB
E#®,

2 KAME HCY AFHEB(F2) HIEHXME
e, 12 FRIHRE R 4K BR A9 M 3 tHCY 7K F-BH & 7
F(P<0.01), SHMAHE,CCl X MAE R PE%&
HLif 3% HCY ACF8 B FEK(P <0.01) 30T IE 7 X i
K. FHZhaam i i HCY K¥ 2R L5t
FRL(P>0.05),

3 FAFMRATRRE(ERI) FHEATH

£2 HKHMIT HCY AV HBE  (pmol/L,x+s)

#51 n i3 tHCY
Ao 10 16.59 £2.13
CCl, xfH 10 17.32£2. 112
HR 10 24.30£3.53*
ff 1% i 7 10 16.77 £3.594
WA 10 17.78 £2. 224
i il fy 10 16.71 £4.34%

Tk SIEW A RAT S, * P <0.01; SHIRIML S, © P <0.01

MuE B TR M A A T ) R T
2 0 VT A0 AL T X A0 M 4 BT P B X)) 22
FT-#, ERABAM CCl, X B4k Bl A AT 4R
MOk T, EEURR T . 12 R BRI A
R T B TH A A5 OE R R LR S
FRI(P <0.01) 5 th 2545 21 K BUFF A1 M 7 30 0
AL RS B F K (P <0.01) . 5i& My
S LA, T TS Ly B AT L AT A 0 R B
FEE(P<0.01),

#£3 BYAMEMECEHE (%, x2s)

ik n W ot e

EH A 7 4.97+1.04 5.62%1.31
CClL 3R 7 507114 6.25+1.23

L 5iv) 7 25.26+11.60° 29,76 +£12.36"
blecd vy 7 5.18£2.24% 6.44 £3.29%4
T 9 6.91 £4.29% 8.55 +4. 4204
_ R 7 6.12:+4.21% 8.7246.05%

k. SIEH AT B, " P<0.01; SERA 4, P <0.01; 57
M a4 P<0.01

4 FBHAFH L GRPT8 Fll Caspase-3 mRNA Fik
(M 2)  BL2 ““flifE R mRNA HIRt LR, E
# it BB K RUIF414% GRPT8 I Caspase-3 mRNA %3k
439034 (0.475 £0.110) . (0. 440 £0.200) . SiEH
Xt WA H 4, 12 JE B R4 GRP78 il Caspase-3 mR-
NA ik & B F W F, 705 29 1IE % % B4l 4. 89 £ fn
4.05 f&%, % RA G EE X (P <0.01,P <0.05) ;CCl,
%41 GRP78 H Caspase-3 mRNA ik it 5 1F # % i
S ; 75 1L b 41 GRP78 Fil Caspase-3 mRNA %
BHIER M RAA— e HE, EREEITEEX
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(P>0.05) , HEARRILIH B RRAR, Z 7 A I HER X
(P<0.01,P <0.05), 4% 5l J2 8 78 41 ¥y 56. 11% F0
57.41% ; WP T4 S B R4t 8, {4 GRP78 mRNA
FEYPBEEMR (P <0.05), i Il 77 41 GRP78
Caspase-3 mRNA A SHIM 4] B % 7 E% T ER
X(P>0.05), 570 J7 4 b, o B 06 i 07 4
GRP78 Fl Caspase-3 mRNA A B &K (P <0.01,
P<0.05) i iF 77 41{¢ GRP78 mRNA ik B B J&{K
(P<0.05). SifHF 74 o8, 5 i i 1L Jr 41 GRP78
mRNA ZAH B #K(P <0.05),

351 O Caspase-3
= 3.0 MGRP78

Relative mRNA
s

i

N
i SEMA RS A, P <0.05,"" P<0.01; 5457

AP <0.05,44P<0.01; 5iFEMAHLEAP <

0.05, 24P <0.01; S 4 Lk ,OP<0.05

B2 HHAFEFHS CRPI8 Fil Caspase-3 mRNA

MR (274 H)

D E

5 RBANHS elF-2a p-elF-2a  Caspase-3 ,GRP78
HARALH (R4, E3) HEEXRAELE, 12 FHnt
BRI elF-2a 2 AT 204 B E AR, (UM IER KR
i) 46% , M p-elF-2c,GRP78 , Caspase-3 H [ B % T+,
SRSk TE 0 BR 4L 3. 81,10, 88 F14.93 £, R HA
HFiF RN (P <0.01);CCl, ABAREALZERSIE
AT A A E R RS HERE (P >0.05) . SHERIA
FRAE 375 JHF I i LR A 4 eIF -2 2 I RR T B 7
B, AR 1,71 F 1. 21 4%, p-elF-2a Caspase-3 ,

GRP78 % (1414 8 @ REAIC, 43 51 o B RU 441 /9 48. 8% H1
78. 0% .53. 4% F180. 4% 61.5% 179.7% , £ H A
Gt F (P <0.01); i Il 77 4 AL elF-2c F1
Caspase-3 HEH XL SEMA LB ERARITEE L
(P<0.05), SiEim 41 b, i AT 3% i 7 4100 i B
] elF2a TR H #5071 R, p-elF-2a , Caspase-
3 .GRP78 I Fik W BIRAR, ZR A GIHTFEEXL
(P<0.01), S50 b 41 8, 3 I35 i 7 4 elF-2a
EF5 B LT B, p-elF-2a, Caspase-3 . GRP78 % 4
FE M B FERER, ERBAGEIHFEL(P<0.01),

A B C D E F
—— D e e G CIF-2

—— D S ey S D-c]F-20
— . WD s vy ( 35pASC-3

—— e e I G ——— (1} [T

a— c— v [}-actin

B3 HEKFIFE eIF-2a p-elF-2a GRPT8  Caspase-3

GASEIPOE St
W

T L7 e AE S A S (A FER) Z 2 Uy /NS
AR E KT . 207 AN 5 TS T
RS kb 24, AT AN 35 AL 2 2h 3,
IR ALD MR LT s R SE R T 3§ F 3% M
JiRE R FEYE ALD BEF SR RO RE, A B0GH
Pl AR TSR, A 4 R B Ahn &Y
e i AR 7K, % ALD LA REFIILEAIATT R
R, BRFTRY], W i RE B B MR O AT £
HEAC S R AE AT HEAC R I , 6020 400 B O 1 B i
S ERMA T, IR —E AR R

®4 BANHS elF-2a p-elF-2a Caspase-3 il GRPT8 EEFLLE (345)

ik n elf 2a p-elF2a Caspase-3 GRP78
7 A 3 2.26 £0. 041 0.43 £0.012 0.16 +0.011 0.31 0. 035
CCl, Al 3 2.33 10,043 0. 48 =0, 005 0.22 £0.003 0.38 £0.016
Ei 5] 3 1.04 £0.024* 1.64 £0.048" 1.78 £0. 035" 1.48 £0.071*
T B Al 3 1.78 +0. 0364240 0.80 £ 0, 0284549 0.93 £0. 0392440 0.91 £0.0142440
W 3 1.27 £0.011 224 1.28 £0. 027224 1.40 £0. 018224 1.18 £0. 025244
i Iy 3 1. 10 £0.025% 1.68 £0. 073 1.70 £0, 0162 1.48 £0. 029

TE: S IE RO U AL, © P <0, 01 SELRIH 4R, 2P <0.05, 54 P <0.01; 515 M 8 B BE, AP <0.01; Si%AF 41 8%, © P <0.01
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PR A ALD BE MK HCY XK FHBF &, B
FHREM I s H AR & UARIE T, T 51 & & s MR AR
HEASHE LM ERMEE S . TEEREFR NS
Fep HCY @3 fm 7l 6 5 ERS [ % % I (GRP-78,
GRP-94 , CHOP, SREBPs) L) & i 7= A ¥ ( CRADD,
Caspase-12 ,Caspase-7 . ATM .BAD) § %% A %7,
ERS RAER, I BEHRNE elF-20 RAEBRL,
p-elF-2a BEBUE —F RN F, 1% % GRP78 .GRPY4 5§
REMNSFREEOREEM BHATRES,
GRP18 RNEMEH S B EFHNS FHE, LEH
HIZYIAR) ERS #R540, NS R A4 B, W N A R 3T &
EAMEZ B EAS GRPIS WESHES, BH
& PERK 3|8 elF-2a ML BYRTHRC', Caspase-3
R4 ERS M- R BMATHF. H—1HHE
Caspase-12,9,3 I %5 5 ¥E 0K I B b R U5, 16 AL A0
Caspase-3 BEMEII VI HI £ 5 ADP- R A HE (PARP)
A EMARA Y, SBaRAT",

ABFFGET 4T 12 AEEEaEAE  BRX
B B T SRR AR VG T A D B SR A B A AR
RIEEBA AL FFAHMA 0 B3, 3R T
EFEKER S L L, BLIRBRET R ¥ [ iF tHCY &
EBFEEKTE; FIE elF20 & LB ML £, Fat
GRP78 ,Caspase-3 Rik# BIH . CClL xIHAKXRA L
RIS EERBLHEE R, RVBEEH/NHE
CCL, A2 B w2 B mF A A TR B, T
SMERESEAEEER ~EWHNER, M2 2
JARIR 253897 , K B4 B JF 40 Ao A 2 ) S ok
% M tHCY 7KV B & FRK ; B0t R elF-20 B EB%
BALI/D ,GRPT8 Caspase-3 {115 BREMK,

GEEREFAGEERXRRET HEH ERS
SRR, T AP 2552 05 16 I 05 R LR 05 %
FUR BR B  4  FE F , FEBL I 7T BB i i R A 1 7 tHCY
IKF, 0% elF 20 BEBERRAL X T 8 ERS T H#X A
F GRP78 Caspase-3 FIRAFLIM, 7, KP4
[ BB , 275 R I 7 FE OB WO PR T B K U
M SR T KR ERS BT ERRMECKE T ES
RFEMS . RRBHLEAMES RS ERS M
PR T 25, T 42 ERS TR S
BETTRER“ WAFE " WAL 2 — , I — R BT iR
ALD 5B H R R B T LRk,
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