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Abstract

AIM: To assess the role of Qinggan Huoxue
(QGHX) formula and its decomposed formulas
in inhibition of GRP78/Bip, GRP94 and
caspase-12 activation during endoplasmic

www. wjgnet.com

reticulum (ER) stress-mediated apoptosis in rats
with ethanol-induced liver injury.

METHODS: A rat model with ethanol-
induced liver injury was successfully de-
veloped by gastric gavage of a mixture of
ethanol and corn oil for 10 wk. Then, fifty
rats were further divided into five condi-
tion- and weight-matched groups (n = 10):
control, model, QGHX, QG, and HX group.
Rats in model and treatment groups were
given this ethanol mixture every morning,
and subsequently administrated with normal
saline, QGHX [9.5 g/(kged)], QG [3 g/(kg*d)],
or HX [6.5 g/(kged)] every afternoon. Rats in
control group were given the same volume
of normal saline. Two weeks after treatment,
blood samples were immediately collected
from abdominal aorta, then all rats were
killed and livers were excised. Hepatocyte
apoptosis was detected using DNA agarose
gel and flow cytometry. The expressions of
GRP78/Bip, GRP94, and caspase-12 mRNA
and proteins in liver were detected using
real-time PCR and Western blot, respectively.

RESULTS: Compared with control rats, the
model rats showed higher serum levels of ALT
and AST (138.3 +43.3 U/L vs 33.9 £ 9.8 U/L,
257.4 +162.3 U/L vs 119.6 = 28.6 U/L, both P
< 0.01), elevated percentages of early and total
apoptosis (29% and 26%, both P < 0.01), and
activated expression of GRP78/Bip, GRP9%4,
caspase-12 mRNA and protein (P < 0.01).
QGHX formula and its decomposed formulas
treatment for 2 wk obviously lowered the levels
of serum ALT and AST, remarkably inhibited
hepatocyte apoptosis (the percentages of early
and total apoptosis were reduced by 8% and
6%, respectively). Additionally, the expressions
of GRP78/Bip, GRP9%4, caspase-12 mRNA and
proteins in liver were significantly decreased
in QGHX and QG group than those in model
group (P < 0.05 or 0.01). However, the expres-
sions of these genes showed no significant dif-
ference between HX and model group.
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rats with ethanol-induced liver injury by block-
ing an ER-mediated apoptotic pathway as well
as GRP78/Bip, GRPY4, caspase-12 activation.

Key Words: Endoplasmic reticulum stress; Ethanol-
induced liver injury; Apoptosis; Qingan Huoxue
recipe
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BH: K F I % e gy B 7 5B AR T B
i R A F R R e M 8 = GRP78/Bip.
GRP94. caspase-125 B Fo 2k & & ik 6974,

Fik: 2L KRB EAEEFRAG Z A8
A, F1RAF B R R 2RS4
S AR, FAFERF29.5 g/(kged). F
A a3 g/(kged) FEdhir2a6.5 g/(kged)Fe
ZANRA, HHI0R. ZAEH LA BER
T UBERA R, THLTHRR ALK,
HEN 2 wk, RR4H Wi iE, BE
FhRR K, L, 4 &I IE. DNA ladderik 4=
A 2 B AR ST am e B AT M e T A
M, RT-PCRA=Western blotix 4| X R A48 47
GRP78/Bip. GRP94Fecaspase-12k B fo &
B A&k,

SR 5 EFaAE, #AE12 whkk R ik
ALTAAST/K-F A %(138.3+43.3 U/L
vs 33.949.8 U/L, 257.4+162.3 U/L vs 119.6
+28.6 U/L, P<0.01); AT 2mfe. & £ T 2178 T2
T, BB R Fe T I H T F 5 5K 3 29%F
26%(P<0.01); FF2L£2GRP78/Bip. GRP94#f=
caspase-124 B o & & & ik ¥ 234 5% (P<0.05
0.01). &2 wkigJ7)a, FIF &y B Ao
) 569 S AR B AR T B4 K R F ALT,
ASTHKF; dphl AF e =, BB = Ffa T
BT R A K E8%F6%; F I E o BE
I 7 2% BARATF 2142 GRP78/Bip. GRP944=
caspase-12A Ffo G £ ik, HAEMMILER
Yot £ 7 (P<0.055,0.01), & f A 548
AL TR R £ 5F

S AT E dn oy B Oy B A BT AR A K
ST 4a Je A 39 & L B BOR 69 4RI VR R, AU
BT AE L5 TR PR )R OR R R T Al R A
F caspase-12. GRP78/BipA»GRP94 & A F .
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RS 5 199 (alcoholic liver disease, ALD) UL iZ ¥
R R AR TP P 9 1 35— KPP, ey
AR FIIRTY ALD, & B AFE LI ) . i
AN T AEALD AR HL ] b BAT AR, i
N 5 Y 3 (endoplasmic reticulum stress, ERS)
SRS U T3 S AR T SRR . WEST
R, HLHGRP94. GRP78/Bips A it 43 1
PEARRIE ERERS R AEMPRE, TRAER
R 2 B R B H 8- 12(cy steine-containing
aspartate-specific proteases 12, caspase-12) /&
ERSS 3 A 240 M8 T4 7 1 e 3 2 1 g, JLTR AL
P TIR HLER L TR AR, VST
005 A8 5 AT RG M 453 0 K B P T 4
P HR R AN S50 T ol 7K LA A
P05 5 AR, ANERS S WP 6 130 % (1 £
WFFEI I AL 5 B2 AR T 0 A R A 5 3k A
AR A 2IE BSR4 5 B 40 i 18
T AT BERLAL.

1 RT3

1.1 ## SDKE, SPFZK, M4 f280+20 g, [iff
35 v S B B W AT BR 2w R AL, ZhW)A Rk S
SCXK(¥)2003-0003 5 ; i Hi% .77 (5219 g«
W9 g JFZ15g. BH9 g BARLS ). W
Ji(GETH9 g. BEA9 g) KIG LT (FFS515 g EH
9 g WS @)Wk h_Lifg rp e 25 K4 I s i de
= B 1155 = 461 4% Annexin-FITCHR TG0 57) f6n
I 135 [[MBDZ #); TRIzol, Easy-DNA™iR7 &
Hlnvitrogen & 7= i, W AR F £ Revert Aid
First Strand cDNA Synthesis Kit 1 H MBI/A ] ;
YUK GRP78/Bip. GRP94Flcaspase-12%2 1l
LA B 9EE Abcam 2 w]. HAAFIIE 4 73 Hr 4k,
12 7k

1.2.1 1M BAR AT B AR 69 2 50 1IEH K75
S, B2 A 3 A v R b n DA et
SR SRR MRS Ik AT B A5 A . B4 2P
ig LWEIR AR5 mL/kg(S6JF I © oK« nik
M =501 10)1K, & Mip CCLBMI 7 #0.3
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ER S|¥EEB(5'-3) KEbp EBNEE(C)

GRP78/Bip 5153 1#): ATCAGGGCAACCGCATCACACC 312 56
TH531#): ACG CCTCGGCAGTTTCCTTCATTT

GRP94 Y53 1%): GACGGGCAAGGACATCTCTACAAA 362 56
TH531¥): CTTCTTCTTCTGCCCCTGCGTCTG

caspase—12 53 1#): ATTCCTGGTCTTTATGTCCC 495 58
T334 ATACTCTCTCAATGGTGGGC

GAPDH 5153 1#): GTTACCAGGGCTGCCTTCTCTTG 245 60

Ti53 1#): CCTTGACTGTCCCGTTGA ACTTG

mL/kg(CCl, © B = 1 © 3)19%, #4210 wk. IR
R R W RIE LR, 2 Wikn it 2 BOCHR[S]. 5
11 R AR R e A Jo e LR S 3 7 B AL 20
HRETIAL E ATV 5 2H9.5 g/(kg-d)s TEI S
M3 g/(kg-d). TEIMLTT46.5 g/(kg-d)s 75X
H. FFAHI10R, FARH EAUES 4T CRER
B, TS T A EUERIER K, EEEE 252 wk,
KIRG 21 WRTR S, I8 shlicR i, A%E, 7
BFAE. FFREARAR-70°C VR A7 ok FF R[] 52 . 4 1f.
T, 4 BBk S BT QORI 2 R e B T
(ALT). REAAIRAIEEHRFAST) K. B
P2, 100 g/L R e« A a i, 4
F, ATHEHES A, J6BE T L% 41216 W5 A2
PE. RIS AL FESL.

1.2.2 Annexin V-FITC/PIXART ik 46| A 4@ it 8
= FTEETF 2B A1 mm’ A, AR5 B 1100
H W e pe, b DLAR 3R /K ok, 2500
r/min 25005 min, 7% 3G A 40w A, oS 4 iy
T VAPBSYRVERR I, FH 455 S8 ph R R A
JIR % 451X 107 cell/L; il A Annexin V-FITCH
P15 uL; HERiR~s), B =M & 15 minf5 7
R 2l W S AT RS, Cell Questi A4 Hr
1.2.3 DNA ladders#7: fli HlEasy-DNA™li$2 J;
DAREUIT4LZIDNA, ELDNAFEAAT20 o/LEiE
Bl I LK, EAT UR TOREAE PR R R 4 T (DN A
ladder) 3 #7.

1.2.4 oy 38 k2 FPCRE N IFLLLGRPTY/
Bip. GRP94#=caspase-12 mRNA# & iA: #4100
m g4 LU I R 15, 57100 mgZH 21
Xt 1 mL TRIzolE %], 4°C &.x(12000 r/min, 10
min), B, 200 pLi &4, A, =il
##E 15 min; 4°C 25.0:(12000 r/min, 15 min), B
SRR, NS AR R I EE, $25), SEEHE10
min; 4°C 2.>(12000 r/min, 10 min), 2 0T

www.wjgnet.com

JEHIMRNA; $EHU S RNA TDEPCAK T, 4
JEIEETFMRNAMRE, -70°C%A7. HIRevert Aid
First Strand cDNA Synthesis KitX} S mRNAHEFT
WSk, A cDNA. H0.5 uLiIcDNAT25 uL
KNAR R EATPCRY (5195 & 1F W3R 1),
TEHEAT IE X SR HY, Tl 14 7= ) 2500 1o i ok %
E(FRUK AT 120 g/LERIRPERELS, 10 ViemBER
{10 FL ) LR G & 15 ST IE 73 21 7 FU AR 2 1Y
Y. WS BEHGAPDH. B 5145 5 HR 4
GenBank A A1 (A CEE B t, th Bl oeig A=)
TREA vl G . PCRIN SERUE, B R A3
4 4 ABI Prism 7300 SDS Software 47, il
it Comparative Delta-delta Cti2:% i IE H GRP78/
Bip. GRP94F/lcaspase-12 mRNA[1RIE K1k
AT RN & AT
1.2.5 Western blot#& R AT 28 21GRP78/Bip-
GRP94Fecaspase-127%& & 89 £ ik : #4100 mgH41
ZURNIFER TR Z0 18, S I ARIPAZE MR
(BF 41243 mL RIPA), 7£4°C 441 R 41215000
r/min, 1 min); X5 INAPM SFAf AR (4 w4121
30 pL, 10 g/L PMSF), ¥Ki#$30 min, 2:L»(15000
r/min, 15min); 732540 i3 (5 ), Lowery
bo B2 e R A o i REANFESD EFESO pg, &
SDS-PAGEHLIK N & &, HLAL IR (100 mA,
40 min); FEFE 52 LRSI\ Westerndst VR, & 1412
h, 43I ANGRP78/Bip. GRP94. caspase-12%
PR (—HT), 4°CITTR; WesternPEig i vEFE 15
min, FE37C; I BAR L E LB (HRP) b ic 1)
P, 4CRMIh A ROGERFIER A, XIR
R, SR, E AR R LE R B L
BT R GG, BEATKEE Sy, LLH
Zkis/B-actingk iy K 5 LA RN 5 FEAR R IA SR 4
Gt F AR S KA Hmean £ SDE IR, W
Y1) LR A 5, 2 41 LR H One-way
ANOVAZ}HT; Excel2000 52 SPSS12.0%8 4147 %1

Wi £ BE
ED-2 ¥ LA
WAL ESH T
o9 BT 3% 58 /s BB
A B ARSI
0 JLER S #9 B 52
PRI, W R
BT ATE AR A
caspase-127% & By
RKe&F, @i —
RO RIER B, R
KT H mAnA .
Fra RV oE S
FRcaspase-1289 &
1, STERS B Rt
T T A8 X 6 AT IR
P IR T B B A AR
FAER.
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W A 5
ABR ALK
BB B R T
AG HE A 6y K mh
L, BERFFE
on 7 B H A F
ERS B R R =
WP AR AT T
4-Fcaspase-12+
GRP78/Bip,
GRP94 494z, I
R RAT
el = R
ERR LY N
BRET G
Hr VeI AR 45 44 AL
H, FAH @GS
R RSB
ALDR BT AT HY
Iy ik Aa A W A
1R

1 BERERIFALRREETGHE x 400). A: 23 A B: BEHA; C: BRI 4H; D: FIJ54; B mH 4.

L SEYNELT

2 BR

2.1 FH AT gy B 7y sH IR B A T B4 K
R FALTAASTH % A2 wkikf, #iRIZ]
KRIMIEAST ALT/K P32 U0 B4 L3 1]
BT FE@P<0.01), TTZ4E2 wkit¥aYT, 3 G I 7
e AR5 20 Gl I D7 R Il ) K R AS T
ALT/K A W T B#(P<0.05550.01, #2).

2.2 I Ty B 7 3R R I M PTG K
RATRELL SR B e v RARILER, 1EH KR
IR BT, S LM, U R B AR R
FEI g JHFJE A THORDRE, AR B3GR, B hata,
SR A, FRTAT A CIR DT BE R T S 1
KAFITHRZ BB P I 5 .
JGBE G, TE K RU /N S5 R e, 40
Z LA o ik Ok ot B SURE RS, SR IR
RS R BUTF 2R S IRANTE, JHF 4l i ot i IR A [R]

PR (R 25 AP 40 BT 107 AR P W S, 9 K
ANANEE BN N R AN [ R R ) R OIR B
SEARIRIE, 222 LT v S ik ) [ e, IRAEIX
JH- 52 P ] LK S R 48 iR, N R ZE X nT
DTS 20 PG A 3 I I 5 B A% 7 4
JURE I3 74 R 98 R R I A A TR TR A (T ).

2.3 FH AT A Ty B I 2R E A AT B 45 K
BT 202 DNA ladder®d %5 em 4R T4 A4y
fEZ — T4 DN A W] %4 4 180-200 bp
(1) 2 2 SER% /M B, (RS IR W B i vk Bk
LA Bk TE 4577 (DNA ladder). 25 06} FE 2K BT
I ZADNATEHEETCWT A, BRI —4ka; B4R
BT 2 20 L B R DN AR 8 4515 37 950 I
J7 0 BRI 45, RWIR A M T
JHF 77 03 1L 5 2 AN [ R FE I HID N AR 8 4% Ay
R (E12).

2.4 AT Ty B I 2T IR B AT i 4G K
BT a8 ey 1E RISl Annexin VX
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x| n ALT AST
TENWR 10 33.9+98 119.6 +28.6
TEEINIR 8  138.3+43.3"  257.4+162.3
p=Izamr 1115 I 0 37.6 +27.9° 83.7 +33.8°
=izl 8 42.0 +26.8" 102.7 +23.6°
yaaliiys] 8 46.6 +21.0° 111.56+£21.3°

°P<0.05, °P<0.01 vs ZEH; °P<0.05, “P<0.01 vs EHULE,

A 10° B 10*

10° 10% ¢

& 102 T 102 b i

10! : 10!

W L B 100

B 2 ZHEKREHF
bp /AR T-DNABSIRER

2000 K. M: DNA Marker;
g 1 ASEDCIRAL 2:

TIH; 3 JRI54; 4:
500 VENFSA; 5 EITE

1MI548.
200

100

10°' :
10° 10t 10° 10° 10° 10°

10° 10? 10° 10
Annexin V Annexin V Annexin V
D 10°[ E 10°1
10°} 10°F -
. .
&10 & 107 e
(o
10 10
100 . 1 . \3 \4 00 . .\.1 Ll . . \3 \4
10 10 10 10 10 10 10 10 10
Annexin V Annexin V

3 Annexin V/PRRICHINSEREFFBIRIBT. A: 23 FOT R, B: BIAH; C: iEE T4, D: FEIFI548; B: fHiI5 4.

PIYME 4 (Annexin V' PI), 43Af7E i 240 10 4347
EIR A FIX(LL); FH T4 il Annexin Vis 4
MPHE A (Annexin V' PT), 0 AifE B AT K IX
(LR); ZET41 s Annexin VI %% 11 1= 44(Annexin
V' PLY), S AifEE A B IX(UL); W3y T4 i
Annexin VP E 44 (Annexin V' PI"), 434 7E
BRI AT X (UR)(P3). K L3030 T2 2 M 11 23 £k
(LR)FIHE 318 T 40 e 71 73 B (UR)ZAIFR sk
T-3%. Annexin V/PIXFRIC LSS R BoR, A5
TR0 AR 20K B 40 i SO T RS R TR
52 1E i 0] T2 Wk 2 1 1o (P<0.01), TN MR UL 7
AT AR U 2 B S0 T 2R R A T AR A
WAL B FFRRP<0.01, K3), RIL 2 JFxHil
R T P 5340 K BB 400 9 T B Sl s 4
2.5 K AT o gy B A 7 AR M B AR AT B KR
FF4L % caspase-12. GRP78/Bip##GRP94 mRNA
FikW#ea 9OLERPCRE R R, 1EHI12 wk
Ja, AR BRI 414 caspase-12. GRP78/Bip
FGRP94 mRN A PR 215 B I K B A2
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3 Ocaspase-12
b mGRP78
mGRP94

b 2 ¢
C C
m [
0 il "Nl WA §
M K Q H F
B 4 FLAKRE12 wkiF4R%Rcaspase-12. GRP78/Bip#Hl]
GRP94 mRNABIZRIX. M: HRIZE; K: 23 (INTIRAE; Q: 1S

J5¢E; H: FEIJ54R; B iSRRI 2E. PP<0.01 vs 25 (I4H;
P<0.05 vs THAIZH.

vs GAPDH
N

relative mRNA level
—-

FETHREI(P<0.01), F3 22 0 AL 113,82,
4.89F112.964%; 15 F-4i i 77 A3 77 4K B
S 2R R T TR PR AR G 2 TA B R A 21 1) W
BEAIR(P<0.05), Horpiis iF I 77 4lcaspase-12.
GRP78/BipfIGRP94 mRNA % ik Ht /3 Jil & AR 70 4
(172.35%- 56.11%K156.75%, ¥ T J5 2153 51 Ay A
R [1)78.46% 75.95%H163.02%; 3% Ifil 15 41 545
TRGTE I B 22 (1] 4).

mi:A2E
R %P, |
M. BT S
T, FIE R R
2H5HAEALDE
F IR ARAE Fe
FF2hdt, STALDR
HRAF0 A0
57 RR.
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[ PACR X M H Q F K
P9 R M RL(ERS) A D S —— CASPASE-12
B e ) T 3 :
L BUAK 28 feL % B A GRP78
jf%‘;; ;«;’E%Q ';f 4R n oV e SHETR — — GRPS4
SR kams TOWR 7 562:131 4974104 -actin
B R 44 ) gL A EBRNTIR 7 29.76+12.36° 2526+ 11.60°

) , JRKES 4R40 - i

ABMIEAASN  EEENS 7 6443200  51ss2240 o 5 SERENZ wkiFlicaspase-12, GRP78/BipH)
BRGNS 34 - . . GRP94 BHMIRIA. M: #HIH; K: 2SI BH; Q: /&I
P T i) g EEREad 691429y w4 F: EFFE LA
R AZE 5 e R yaallills] 7 8.72 +6.05° 6.12+4.21°

ol BT, A
1% caspase-127&
L, #FAHRRA
o F A48 = A
o, 4k 5% 3 2
Mo & & CIR # 4
caspase-9, 3| ALK
f 2 5 5t %Ak
Fo & AARA - 2m
Jo B T R e —

*P<0.01 vs ZE2H; “P<0.01 vs ERIZE.

2.6 AT o Ty B A T IR B M AT BiAG K
HF2A 4R caspase-12. GRP78/Bip##GRP94% &
FIA W90 Western bloth il &5 B LR, 1EH12
wk/5, BRI KR INT 412 caspase-12. GRP78/
BipMIGRPO4M [ 1A & 0] & & T 1E K
(P<0.01), 73 Ak B2 AN R4 4,31, 49351
.28 ; ¥ 4% i 5 20 AN AT 5 4K BURT 4 47
r AR R TA R I R 4 B 3 PR (P<0.01),
A G I 7 ZHcaspase-12. GRP78/BipAll
GRP94H H R IE 4y ) AL [1)48.81%

61.49%H146.15%, T JHJ7 20 53 79 4 BE AL 20 1)
63.09%. 79.73%H158.46%; 1% Ifl. 77 41 5 A AL 41
TG ) J 2 S (1 5).

3 111E

1T AP ] AMIT SR S, T AR I R (A 2
it &= R (homocysteine, HCY)/K -1 BT+, 4
W e 0% 9 99 SR 2 1R & R M, AT 51
B 28 AR 25 AL 5 B0m e R R 1 RE™. 3h
SIS, 7E O EFER S BRI h, L
T I DR R A S ER S S N K 5 T 40 i
P8 TR0 R 5 G BOAH G R 7 R k. HCY (1 3
hn, F 5SERSNZHE K (GRP78. GRPY4.

CHOP. SREBPs)Z& k34 i LA K8 T sl 12 11
[X]-7-(CRADD. caspase-12. caspase-7. ATM.

BAD)#) 47 57" ERS & 425, GRP78/Bip-

GRP94. GRP58. PDI. SERCA2b. M %
(calreticulin). CHOPZ%:— &4 A i 43 T F1-1R
A LIER N, UIRGEERSS B 1K F, #5 Bh iEH#
i, B S HIZERNHERIG & A0, B
e T S I A B, AT A M T, ORE A
M G52 N . o GRP78/BipHIGRP94)
ZAFAET WM b, Bl A 2 ER S bR G 1 R
H. ERSSER 2k T —/Mfcaspase-12.

9. 3KEFILI N, caspase-1242 T IMEES

A1 B TR G RIRY S A 1. caspase-1275 1L
J AN A SR AR T 5 B S Apaf- DRIAN i (4
FORTER,

H ST 2 ks (i) 2477/
SERA IR . R ICIE SE, %07 88 % 4
HEALDBF AR RAERT T GE, 3 2508 i i
0 0 42 P AR I 1k AR, BRI A TR I 2T A b 354
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