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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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Table1 Primer sequences for RT-PCR and their lengths

HEH AR Einca 51 Y1F51 FERE (bp)
GAPDH NMO017008.3 1EM (F) : 5-GTC GGT GTG AAC GGA TTT G-3' 181
fili] (R) : 5-TCC CAT TCT CAG CCT TGA C-3'
GRP78 NMO013083.2 1Em (F) . 5-TAA TCA GCC CAC CGT AAC-3' 193
f (R) : 5-GTT TCC TGT CCC TTT GTC-3'
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Figure 1 Amplification curves
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Cycle Number B

A: GAPDH mRNA; B: GRP78 mRNA
A: GAPDH mRNA; B: GRP78 mRNA
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2 BHAXRAFAEALRFEEL (HEX200)

>

A: BEFARAL B: FBUMAL; C: FHEE 6L 4l; D: FHEE 12h 4]
Figure 2 The pathological findings in rats’ hepatic tissues of each group (HEx200)

A it SR IR A6 8 AT DL B AT 40 MR R BE, IE AT
AHML B H WD, FREETE 12 h B ETE 6 h 4l
HORHE (K2) .

F®2 JEME ALT F AST KFHILLE (n=6, x+s)
Table2 The serum levels of ALT and AST in each group (n=6,

Xts)

215 ALT (U/L) AST (U/L)
BRFAR 26.75 + 1.06 60.11 + 1.98
2 51.01 £5.29"29 97.94 + 442129
PEF 6hdH 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 21 [LEL,
P<0.05; 3) SPHETE 12 h 41104, 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

A: Sham operation group; B: Hepatic ischemia

alone group; C: 6-h reperfusion group; D: 12-h reperfusion group
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RFARAFHLUR WP T 400, kil 20 5 7

THE T 20 4] DL B N R AR B A A L T (RT3

e FARA AL O, JFGeMdl. F¥EE6 h 4l

A: BFARA; B: HHumdl; C: FEHEFE6h4; D: FEE 12hd
Figure 3 TUNEI staining for hepatic cell apoptosis in each group (x200)

B3 TUNEL H&4al&ERFAmAYET ( x200)
C: 6-h reperfusion group; D: 12-h reperfusion group
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¥ T 12h 4 AL B K (3.22+0.03) %,
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HEE, S R R T HEAB GRPT8 2 A Bk 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 FEFFEEHL GRP78 mRNA BERCFRIKE  1: i
FARA; 2. FFBRIAL; 3: FREE 6 hdl; 4. PR
H12h 4l M: G FReEbRL

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

Xts)
Bl GRP78 mRNA Fik &
BFARH 0.39 +2.06
SR L2 0.76 + 1.04"29
T ehdl 2.61 « 1.48"?
HHEE 12h 4] 5.57+2.11"

T DS RTFARLILE, P<0.05; 2 )5 FHEE 6 h 241 LA,
P<0.05; 3) SPRHEN: 12h 41ILER, 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
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FEHETE 12 h 5 AST A1 ALT K ¥ i &, HE 4 (%
SEEF FETE 6 h BT S48 98, P RHESIZE
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Thin. 2884 " ERS iE S A TM 4b B ATIE IRI
Ja #5816 Shintani, X FEZJE5E 15T GRPTS
FeIR AT WY U ATP FE 5B R A AL N, BN T
PIXT Ca® FHEIRL, DATITZE M 1 40 I A 45 005 A G .
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