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ABSTRACT Objective: To observe the expression of the glucose-regulated protein 78 (GRP78), an endoplasmic reticulum

stress (ERS) related molecule, in the rat liver tissues injured by ischemia-reperfusion.
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Methods: Twenty-four healthy male SD rats were equally randomized into sham operation group, hepatic
ischemia alone group (30 min hepatic ischemic followed by no reperfusion), 6-h reperfusion group (30 min
hepatic ischemic followed by 6-h reperfusion) and 12-h reperfusion group (30 min hepatic ischemic followed
by 12-h reperfusion). The serum levels of alanine aminotransferase (ALT) and aspartate aminotransferase
(AST) of each group of rats were measured, and the pathological changes, apoptosis and GRP78 mRNA
expression in rats’ liver tissues were also determined.

Results: Compared with control group, all the experimental groups presented obvious hepatic tissue injuries
after ischemia, and the injuries were exacerbated with the prolongation of reperfusion period, as evidenced
by the increased serum levels of ALT and AST, remarkable pathological changes in the hepatic tissues, and
elevated apoptotic rates, with all the differences for the quantitative parameters among groups reaching
statistical significance (all P<0.05). The GRP78 mRNA expression in rats’ liver tissues, similar to the patterns
of the above parameters, was significantly increased after hepatic ischemia and aggravated as reperfusion time
went on, with the differences reaching statistical significance among groups (all P<0.05).

Conclusion: The GRP78 expression is up-regulated in the liver tissue injured by ischemia-reperfusion,
however, its exact role in this process remains to be verified.
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AWM GRP78 mRNA A4 i 98 - 728 1k, it
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HEE, S R R B GRPT8 2 A Rk i PV T 3505 T JIE P i R 34 907

i, PR O R AR LT AN S 1) Bk 0, T
B T 3 IR 6T S 50 1 R S . 10% KA A
(3 mL/kg ) 2808 s i BRI S, ™ A% T TR 45 4
T, B RS ESY O %28, BRI
BT, B Ze o ke Tk I Sl KkoRn
IR, T IR 18] FH JC 42 403 il 45 e 32 47 BHL
I FERBOM IS R, SR Aok, wA )
JE B UORBER R, JFREICA . ok IR bR A
AT -80 CUKFAIRAF &, [ R il
3~4 mL AEAE K . B T A 41 B T BH W7 F-F
RSN, I ERAER L.

1.22 HHRAFEAEBERG G N T RIW
MbrA# &5, L4 000 r/min 5.0 10 min, 43
B, -20 CORAE. RAZ K Modular P800 4>
F 8l Az A AR DU N 2R B A ( ALT ) FITT4 %
R4 AW (AST) 08 . IR 204 I )
FJa (5 pm &), #AT9RANS - R4 (HE ) e fa,
BT N LB L U B A AR

1.2.3 A e dn N H TUNEL 24
g ML T, BUF IR SUbR AR I AR Y R, B
I KARJE 3% H,0, S iRACEE, AW K 1k

10 min, ¥ ¥EE MUE I TUNEL J 0 50 pL
T 37 CWHE 60 min, AL LY AR 0BT
WK 50 pL, fJEXTEIEIK KM (DAB)
N, K B, FEOGAE WRUE T B T
MMM, TUNEL FHMAS S is s, Mo
JHL T A RRAIE A A S € 10 4 AR /0N i B S50 3% (EL
MBS, M IR T /MA, G RE A i s B
ARdg . AR L VR T G € 20 A 5 I L €8 BT R A
N, RS, Lo BT o FO R (T
) o TEIFENLEMG 53 B AL 200 £5 00 EF T A5k
YI R34 5 A BH MY, AR 4 BH M 40 B r o5 A 4y
LEAE R 08 o4 i PR PEFE 2 (AL o Al= (P T2FH
PR ML A / S M%) x 100%.

1.2.4 FFAEZE 42 GRP78 mRNA K-F ey g R
JH 52 B i 300 5% ok - R G B8 EE L (RT-PCR)
TR GRP78 mRNA. HUAHZUAEAR 10 mg, 57
/IR I T A WIS S Trizol 35551 42 B R,
RNA, &% 3515 cDNA, #37 RT-PCR X
MAKRZ . SR, Prredh g WK 1. L
GAPDH mRNA i Z % 17 bR EfL b PR, 3155 9F
M 45 21 B I SE R 1 R 3k

N=N

H o

&1 RT-PCRII¥MFEFIFF=HKE
Table 1 Primer sequences for RT-PCR and their lengths

R 2 R i B2l FEYKJE (bp)
GAPDH NM017008.3  iEf] (F) : 5-GTC GGT GTG AAC GGA TTT G-3' 181
fif (R) : 5-TCC CAT TCT CAG CCT TGA C-3'
GRP78 NMO013083.2  1E[ (F) : 5-TAA TCA GCC CAC CGT AAC-3' 193
il (R) : 5-GTT TCC TGT CCC TTT GTC-3' §
Delta Rn vs Cycle Delta Rn vs Cycle
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Cycle Number A
B ¥ hFHmsk
Figure 1 Amplification curves
1.3 Seit=24biE
K SPSS 17.0 B it 47 4is o3 M A 4k 38
FAT G5 R = FE2E (Fes) k. JolbfT
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Cycle Number B

A: GAPDH mRNA; B: GRP78 mRNA
A: GAPDH mRNA; B: GRP78 mRNA
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21 BAKRALT #1 AST Ak FEH T

HERTFARALE, &LWAME ALT F1 AST
YU R, ELBE A TR A R A T R, A5
gl 22 A G E X (¥ P<0.05) (£2) .
2.2 BEKXBIEALREFNT

BT ARAM AL EELT, HE Y2 {0 FEAH] IE
WAL 2L, HFRHEGA 7, SR E B I 5%,
K UL JFF 240 B K e B A BR AR AR L I AR M R 4
JHTRISRAE 5 A o I e il 26 R 20 28 1545 1
BRI W RHESIZEEL, AP sl B 9E.
TE AT R 20 SRS 21 €6, DT AT UL [ B 1 U5 o
A, HE Yo n] WHT i s2 g 9, BFRHSIZEL, AT

A Jf SR IR A6 A8 AT DL B AT 40 B AR SRR BE, IE AT
AHMECH WD, FREETE 12 h B HEE 6 h 4l
HORHE (K2) .

®2 HAMFE ALT 7 AST KFHILLE (n=6, ¥xs)
Table 2 The serum levels of ALT and AST in each group (n=6,

Ei's)

215 ALT (U/L) AST (U/L)
BFARA 26.75 + 1.06 60.11 + 1.98
G2 51.01 £5.29"2Y 97.94 + 442129
BFEF 6h 131.91 + 1.74"Y 324.04 +£3.22"7
FRHETE 12h 40 289.55 +4.03" 685.38 = 5.13"

T 1) SERTFARALILE, P<0.05; 2) 5 HHEE 6 h 20 [LEL,
P<0.05; 3) SPHEE 12 h ZHELER, P<0.05

Note: 1) P<0.05 vs. sham operation group; 2) P<0.05 vs. 6-h
reperfusion group; 3) P<0.05 vs. 12-h reperfusion group

2 BHAXRAFAEALRFEEL (HEX200)

A: BFARAL B: AFBUMAL; C: FHEE 6L 4l D: FEE 12h 4l
Figure 2 The pathological findings in rats” hepatic tissues of each group (HEx200)

A: Sham operation group; B: Hepatic ischemia

alone group; C: 6-h reperfusion group; D: 12-h reperfusion group

2.3 WEATIHER
RFARANFHLUR WP T 400, kil 20 5 7

iR o B I WU | P N i i a9 2 O e G S

e FARA AL O, JFG 4. F¥EE6 h 4l

Ar PR B IFBMAL; C: FHEE 6h 25 D:
Figure 3 TUNEI staining for hepatic cell apoptosis in each group (x200)

B3 TUNEL H&4a & ERF A ET ( x200)
C: 6-h reperfusion group; D: 12-h reperfusion group

2.4 KRMAFHL GRP78 mRNA HIRIE

T B W BE R B Uk AT 0L R R 41 GRP78
mRNA £ ik 8 85, M6 i 41, 2 4> m o 4l
GRP78 mRNA (R ILHH B (Bl 4) ; E&
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W E 12h 4 AL B K (3.22+0.03) %,

(20.87+0.71) % F1 (59.11+1.92) %, 4% 418
=Y (¥ P<0.05) .

FEE 12h 4

A: Sham operation group; B: Hepatic ischemia alone group;

SRR, &84 GRP78 mRNA FikEHH R
TR T RE, B et ) A K B 4%
HESHA G2

B (¥ P<0.05) (£3) .
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HEE, S R R B GRPT8 22 A Rk i 7V 7 350 T JIE P i R 34 909

1 2 3 4 M

WY > ())) |,

& 1 000 bp
LM 750 bp

500 bp

250 bp
100 bp

4 FEFFEEHLR GRP78 mRNA BERCFRIKE  1: i
FARA; 2. FFBRIAL; 3: FREE 6 hdl; 4. PR
H12h 4l M: G PR bRL

Figure 4 Gel electrophoresis of GRP78 mRNA in each group of

liver tissues 1: Sham operation group; 2: Hepatic

ischemia alone group; 3: 6 h reperfusion group; 4: 12 h

reperfusion group; M: molecular weight markers

&3 %% GRP78 mRNA HXfREKT (=6, Fxs)
Table 3 The expression of GRP78 mRNA in each group (n=6,

Xts)
2] GRP78 mRNA Fik &
BRFARH 0.39 +2.06
SR L2 0.76 = 1.04"27
TRHEE: 6 h 4 2.61 +1.48"7
HHEE 12h 4] 5.57+2.11"

e DS RTFARALE, P<0.05; 2) 5 HHEE 6 h 4 LA,
P<0.05; 3) SPRHEN: 12 h 41HLER, P<0.05

Note: 1) P<0.05 vs. sham operation group; 2) P<0.05 vs. 6 h
reperfusion group; 3) P<0.05 vs. 12 h reperfusion group

3 W #

JERE IRT B & A ke bLdil B 4%, ZFIHERES
o AL S0 A S w0 W 2 A
ML R A A . PR, S B SR AR A
AR K, AN Ca’ AT . NG R I A Ak e
ATP FE 8 45 I W AR 25 5 51 A2 N T I T) /g ™ . e
fig UE % & T ERS gk R P 3E B A ERS AT
3 b R T 4 M Ca R . MR A AT S .
o A2 LR T, DT 2 R P A B ) AR S 4 R
T 35 07 A B3 ) e A i R AR R L fHad B ERS
W) AT A AR Ca® RS RN AR 0F 40 AR O T i
IR Rk, P R o gk &8 5 IR 45 0 2 56
REY).

GRP78 fE 2k P 5T W A 2 1 1 £ 47 M 43 7 £
15, XFHNFMERESZ AR, KRRk
SF-S% 200 Jf I 3 2 DRy LA e HEAE . 2 IO

© WA )T ¥ FHFAFFEIH

http://www.zpwz.net

R IO D R B AR R s A
Al DL 25 iR 2 Fh4H 2009 IR, 7E/NBRUG . Bl 5.
O IL L A TR R K2 N 440 9 B A R S S
5 op ¥ % B IR AT 5 B GRP78 % N i N £ 1R &
EESSU e ) | WS Sy =S ST ol e ¢
IR ¥ % ERS, %% 7 240 iy 0. H A X
T GRP78 £ 2 7F AT W IRT H 4E FH Y #3820 A
2 W RS0 3 gk S R TRTBEAL, 2R T
JUE 2 2k I S 5 S S TR B Be GRP78 mRNA
FiRTH M. 453 5%, GRP78 mRNA 7F 1F # AT
AP Ik, MalEm A — R 0 TR
( P<0.05 ), Ifi 76 FH-VE 1 41 A7 A 5k 1) 35 ( P<0.01 ),
HEEFI2hMmERENE S THEDT6hLh, 7
UL FE JFE IRT oF 2 v, Bl % P U A ) Y A
GRP78 mRNA FikZF Wi F &, AR Lk
g —, Hok, ol K o AR AR 1k 3 bR & B
FEHEE 12 h J5 AST F1 ALT /K SF % 75, HE 4t {4
SEEF FETE 6 h BT S48 98, P RHESIZE
AL, AN M SRR BE, FERE T 12 hoR AR R,
TUNEL 4% €8 [ R UL S B FERE T 12 h 14008 AL
e, k2 5 GRP78 mRNA 7E IR A [q] it
) B A AR b2 — B . % 45 R 4R ERS 43 F
BGRPI8 25 T X — i M ALK, H ERS
% 5 7 HIRL & . 4R i, Urban % "%k K &
Jifi 2 2Lk 1l 60 min 5 FE¥EE 1, 24 h 130 d,
K 2] GRP78 mRNA B 3 35 76 il Ik 41 21 F [
T (45+6.9) %, fWox IR JF & A4 Jin = i 41 41
ERS, ARWFFREER S Z G MHR . 20X il fe it
I B e K SO A SR R T E, WA
L ERS VB ANM T, AN IR #4054 56 Pl

FERLIBE TR ASSRUARF 5 ' b % 3 GRP78 mRNA
MEAELIEHEEF6hIFH I E, 24 h
KW, 48 h ST T M. BT AR L W AR Y i
B AN 984, 1 A & B IE IRT ' GRP78 mRNA
FIRKFE AL A . IR 48 h J5 GRP78 EikJF
UR T B 0% D DR A e ot 40 i ) PN B I 1 R R il
P W R 3 & ERS, 40 S 3 0E T g
Hayashi % " 2<% 3 min Hk 1l 7] 35 S SD K
i 41 GRP78 A g, HE 1~2 d Nik&
W, R IRT Hh GRP78 ik /K - 76 A [A] £ 21
RO 2571 .

A, GRP78 mRNA 76 /FIF IRI th 33k

b E 98 AR 2 A, 2013, 22(7):905-910.



910 H [ 3 5 A

A& 502 %

7!

ZRELHN. XS5 IRI A T ERS 1 X,
ERS 7] 3 o 175 5 P9 BT 9 AR 53 1 e 3 3k DU 3
JHF 4 B HEHT UR U050 HE J7 . /FE R ERS MAR &%
5 F GRP78 78— & F B b Al nl Sz e 40 i i) 92 15
R, [WEE, BT GRP78 BA MR ¥ 40 . HEHi
g f A T AR, PR s 5 5 N TR PE GRPT8
72 3K AT fig S VA U7 LB IR IR Y A 2 A 2
— 1 Shintani % """ /] ERS i § # TM &b B (>
WLZH Bl /R % ¥ GRP78 mRNA K 2K (1% ik W]
Fhim, 2% " ERS SR TM 4 P FAE IRT
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Feak ] W SR ATP FEUE A1 AL B I, B N
PIXT Ca® FHEIRL, DATITZE M 1 40 i A 45 05 A G .
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HAEAR 2 A GRP78 7 IFIE IRT H i 25 1k
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