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Metallothionein decreases the expression of GRP78

and CHOP proteins followed by apoptosis of liver cells in arsenic poisoning rats

XUE Qi-xiang', SHEN Xue', TIAN Tian', HAN Bing', XIE Ru-jia', HE Yan®, YANG Qin'"
(1. Dept. of Pathophysiology; 2. Dept. of Physiology, Guiyang Medical College, Guizhou 550004, China)

Abstract: Objective To investigate the function of GRP78 and CHOP in the process of reducing apoptosis of liver
cells in arsenic poisoning rats by metallothionein. Methods The model of NaAsO,-induced liver injury and then trea-
ted with MT for two weeks was established. Apoptosis in liver was detected by TUNEL method. The expression levels
of GRP78 and CHOP proteins in liver tissue were detected by immunohistochemistry and Western blot. Results
The apoptosis of liver cells and the expression of GRP78 and CHOP proteins in the arsenic poisoning model group
were higher than that of the control group( P <0.05). The apoptosis of liver cells and the expression of GRP78 and
CHOP proteins in the treatment group with MT were lower than that of the arsenic poisoning model group(P <0.05),
but still higher than that of the control group(P <0.05). Conclusions MT may reduce apoptosis of liver cells in ar-
senic poisoning rats by decreasing expression of GRP78 and CHOP proteins.
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WA MT I67 7R B R T A ad #2 vh i 41 40 ERS
FEE O H AR E A 78 (glucose regulated pro-
tein78 ,GRP78) | C/EBP P8R I H Sz W JT /4 4 &
¥ 5% A 1 In] YR 45 A ( C/EBP homologous protein
CHOP) F1JH- 4 I8 1 =25 1) 2B FF R H AL
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1.1 #

TETERMERE Wistar FCFL 24 H, (A8 150 ~ 180 g
[ STPHEE 2% B 52 45 ) ) vh o0 (F AT IE 5 : SCXK ()
2002-0001 ] ; AR £ ( NaAsO, ) (Sigma 23] ) ; MT (|
TFIEE A E]) 5 8 AR B (SOD ) I v 37 & (P
SN TARREST A ) s 414040 M0 24 R BCA 28
Fve B ) 300 & (bt 2 A WD) s PVDF e
ECL %6157 ( Millipore 23 7] ) ; CHOP $i 4 ( Bioworld
N s B-actin 44 ( Cell Signaling 23 7] ) ; GRP78 Hifk
DAB ' 535 & TUNEL 20 1 #miiatz) & (i
PEAEAF]) s DAPL Gt & (R LA R 45
1.2 Fik
1201 FERVE ] o K BB AL 53 S X BRZH At o g
FERIZH A MT SRV 40, B4 8 . 45T fi rpr 3 A
HRKEA 200 mg/L %) NaAsO, HRKIFW, K 8
JJEESUH A RAK 2 Jil . MTIRYF A KRR T 8 i J5 15
1R NaAsO, H /KW, BUH B R 7K I I 16 B
H 1 %&4% 2 mL/100 g {4 & 45 7 &4 200 mg/L
() MT 7BHE S Ak s g= 2 JH
12,2 BRACRAE : SCH 45 0 s R BBl ko il 4k
BY ST , KA B D REHE B 5 B3 A 38 49 24
ZUH 4% W RSARE 2 , AR F 4 4UE - 80 CLl
VKRG R AT
1.2.3 AAbRE . 4 | 3 A=Ak 2 A0 I 1 v
ALT (AST 7K, 4 JEAH R 0 7 a8 551 G vl B P Ve A
MIAFZHZI5)%% SOD i
1.2.4 12K BF 0 2040 S A0 3w B0 36 F
HE et ek B i N O AT 2tk .
1.2.5 TUNEL y& G 8 T« AL 2300 R i R0 0

AJK, W0 ProteinaseK , 37 °C #i5 4k 10 min, & i1 &
TdT 1 DIG-d-UTP fU$RiCi,37 CIR&PHric 2 h,
TN, 37 °C P 30 min, 00 AE 9 R ALy
LR (1:100) ,37 °C [ 30min, §i% il SABC-
FITC +POD(1:100), 37 °C Wi 30 min, DAPI 4t {5
WO G AN, 28 Tk O SO 10 min, P2 DAPT 4t
W, B o PO W B EE 1 LB, 7E DL 490/
45 nm U GIUR I 7 B 5 8 Ao gL 64, [ i AR
LA 340/380 nm Pk G A I A /R 5 W G 4 4
FHMEARME . m A% 4s T BEVLULES 8 A~ PLET, DL % 100
A8 i R T 0 NP 2 S B D U T2 98 %8 (apopto-
sis index, Al) ,
1.2.6 Gl Akl R H] SABC ¥, ™ #g 4 FR s
UL A ERAE . TR 1 12100, B X R L
PBS AT, JGBE T UL Gy i 2 €8k P
YL, W8 GRP78 1 CHOP 7E JIF- 41 ffd i 3% , F BI-
2000 BE2= G 2R G0 5E - O (avorage ab-
sorbance, AA {H) .
1.2.7 Western blot 45 . Bt — 80 CIELEAT L
PRI, 248, 2100 5 I T, BCA 25 1 v B2 i 12
FERE B WRE , 10% SDS-PAGE 4385 i, &
REA 1 h, 25 A B-actin T $7 (1:200) , GRP78
[ Ht(1:400) ,CHOP [ $7(1:600) & 4 C K54
SR R . R H YRR, A 4T (1:4 000) %R H
1 h,ECL b 7% 0% 5%, BRI R 5 B R Ge 1 4
B, B EE AR X 2238 7K 7 B I 8 1 0 TRk B
{E 5 B-actin HFIRIWOLEHZ I,
L3 FitESH

JH SPSS19. 0 GEit B fF it 47 53 Mo 1 SR
B8 £ Rt 22 (& +5) R, R I 2203, 0
T5 AT RIS

2 #R

2.1 FBAXRMFEELISTRETAL SOD FiE
EER

A EEARE AR I3 ALT (AST ZKE506) BE2H B &
Wi (P <0.05) ,MT Ry 4H I iE ALT (AST JKF-HH i
[ (P <0.05) ARATS SR & X R4 (P <0.05) , fif
T BRI T2 21 SOD 1 P00 A A S R IR (P <
0.05) ,MT jA 47 41 T 4141 SOD 3% 4 BH & [n] 7} (P <
0.05) ,fHBSRACTXFTHRAL(P <0.05) (£ 1) .
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Table 1 The levels of serum ALT/AST and hepatic SOD

in each groups rats(x +s,n =8)

group ALT(U/L) AST(U/L) SOD ( U/mgprot)
control 22.65+1.36 43.63 £4.55 111.51 6. 42
model 99.04 +7.53%  134.21 £15.30*  45.46 +6.74*
treatment 38,89 +7.23*%  65.61 £9.08**  91.51 +5.31**

*P <0.05 compared with control group; *P < 0.05 compared with model

group.

(P<0.05) ,MT &I 74T 4N AT BH 2 [m1 5, {HAT3 9K
X IRAL(P <0.05) (K 2),
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~ A. control groﬁp; B. model group; C. treatment grdup
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Fig 1 HE staining in rats’ hepatic tissue of each group ( x200)
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A ~ C. TUNEL staining; D ~ F. DAPI staining; A,D. control group; B,E. model group; C,F. treatment group; “P <0.05
compared with control group;*P <0. 05 compared with model group
B2 TUNEL 545 & DAPI L& BT 40 e T 465
Fig 2 Apoptosis of liver cells detected by TNNEL and DAPI staining( x200)
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2.4 HAKRIFHALE GRPTS #1 CHOP Rik &
AL RN

IEH X B2 K BRI 2 2L &% UL GRP78 1 CHOP
I8 BAPE 20 A A e A5 R 2H KRR 2 2 rp a8
ZAE Y PR AR, H2 0BT R a8 P M s 3R )T
ZH K R 2 b W, GRP78 Fll CHOP [H A 3 ik
AN (KL 3) .

2.5 HFHAKXKRTAE GRP78 1 CHOP & H&kikK
I Western blot #& il

it v B A AU 4 I 20 21 GRP78 11 CHOP & 1%
IR OO IR B 15 5 (P <0. 05) , MT J697 2H 40
41 GRP78 FI CHOP & [ 3R ik & W i WMl % (P <
0.05) (HA SR FXTHEZH (P <0.05) (& 4)

*#

control

model treatment

A ~C. GRP78 group; D ~ F. CHOP group; A, D. control group; B, E. model group; C,F. treatment group; “P <0.05

compared with control group;"P <0.05 compared with model group
B3 wEAdERNXRAFHES GRPT8 f1 CHOP EHKRIE
Fig 3 The expression of GRP78 and CHOP proteins in liver of each group rats( SABC, x400)
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Fig4 The expression of GRP78 and CHOP proteins in liver of each group rats detected by Western blot
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U3, MT 3a 7 i 15 2k . fprh B AU 2 iF 2l
21 SOD {4 B S FEAIG, I M 07 T~ B SR 384 &, MT 3R
STLJHZHZ SOD 3% 44 B S a1 A JH- 44 B 8 1= BH & [
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