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Abstract: [Objective] To investigate the effects of ischemic preconditioning on the kidney injury following with hepatic ischemia-
reperfusion injury in rats and the mechanism involved. ~ [Methods] Thirty healthy male SD rats weighing 200-250 g were randomly
assigned into three groups (n = 10 each): sham operation group (Sham group), hepatic ischemia-reperfusion group (IR group) and
ischemic preconditioning group (IPC group). Rats in Sham group underwent surgery, only involved in hepatic hilar region isolating. In
IR group, ischemia was achieved by clamping of the branches of the portal vein and hepatic artery that supply the median and left
lateral hepatic lobes for 40 min with atraumatic mini-clamp, followed by 6 h reperfusion. In IPC group, each rat was subjected to 5
min ischemia followed by 5 min reperfusion prior to hepatic ischemia, and the rest procedures were as the same as IR group. The
animals were killed at 6 h of reperfusion. The left kidney and the left lobe of liver were collected and blood sample was taken from the
inferior vena cava. Serum was obtained by centrifugation to measure alanine transaminase (ALT), aspartate aminotransferase (AST),
blood urea nitrogen (BUN) and creatinine (Cr). Half of the left kidney was made into homogenate to measure superoxide dismutase
(SOD), malondialdehyde (MDA), tumor necrosis factor-alpha (TNF-a) and interleukin-6 (IL-6), while the other and the left lobe of
liver were used for pathological analysis. [ Results] Compared with Sham group, the content of ALT, AST, BUN, Cr, TNF-a, IL-6 and
MDA significantly increased, SOD content significantly decreased, and pathological injury was severer in IR group and IPC group.
Compared with IR group, the content of ALT, AST, BUN, Cr, TNF-a, IL-6 and MDA significantly decreased, SOD content

significantly increased, and pathological injury was milder in IPC group.[ Conclusion] Ischemic preconditioning can attenuate the kidney
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injury following with hepatic ischemia-reperfusion injury by reducing the oxygen radicals and inhibiting the inflammatory reaction.
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JHPIEE ke P S A AU TR rh 22 2 1
AR LA B AR, 22 UL T e 2 L DR P U 1L O )
HESNBF A AT et U0 83 A8 D10 B3 R # A
SETR o BT SR i PR AN B 03, b2
FHOL R, Park 45 & I BB il -7
Ea TR B0, B Ak B —
BARTAT ) AR DR AP 0T T 0L A A R
A DR TS0 (EL e i T4k BT JT ke 1t 47 12
BRI TR, X7 RIS i
ARILARIE , PRI, ASBIEFE AT e 1 T4k B X A B
P 100 P9 A 0 04 PRV R CHS R RE AL
il o

1 #MAFEF*

1.1 SRz

T T G AR (R AR SD R 30 L, R R
200 ~ 250 g, AT AR LR sy bt AR S
SCXK (#)2008-0002.,
1.2 #EEFE

ARETRBREEE 120, T HHB%RK, BEEE
3% 1 L 240 (40 mg/ke) BRI, A0 MO [ 5 T
BAES |, 2 M8 Yamada %5509 7 2 1 65 BBl 1fi 5
FEVERIRL ORI A RIS E U1 2 2 em, 70 85
JHWE S8 )2ty 2 R 58— IR I), ZR g 22 | vt
JHEAE #0477 3k TS 45 43 10 A8 S B AL g i A | o
4 T B RN Bl ik S e BT, el P8 3Bt 1 249
70% , P48 A W AR I It it 38 4 |, 7 1k ) K
K5 B A L, BELET 40 min 5 HBCT 459, 9% 52T
AL, SERERE T 6 ho PIESR T (A8 JK | J5
AR ISt I B TR o I 2 T €k A2 41
R PR LTI
1.3z

BEDLIT A 3 A (n = 10) : BT AR (Sham 4H )
AR FRE— T, ANBELBTIFI7T 5 ke it P v 4 (IR
ZH ) B 1L 40 min, FEHETE 6 h; Bl WAL BRZH (IPC)
el 5 min, FRHETE 5 min, SR )5 B 1L 40 min, 7
HEE 6 h,

[J SUN Yat-sen Univ(Med Sci),2012,33(6):761-765 ]

1.4 #RARE

JHRERFRE D 6 h I, TOBUT JEs i Dkl BB ok
i 5 mL, FHET 3 000 r/min .0 10 min (E5.0>
HArr=13 cm) ,EX[[II?%EO %ﬁ%ﬁ%ﬁﬁ,ﬁlﬁ%gﬂ
BURFR Sy A R — 2R B 4L A -80 CUKFE
AU s HAR LI, 5 —F MIZENTE T 100 mI/L
49 HH P 5 8 1 2 24 b, BRI A3
L5 BRI

K] HITACH 71708 %44 | 2l 4= Ak 43 B A
RE MLIE 75 N 5 2 B (alanine transaminase, ALT) 4%
¥ 5% S [ (aspartate aminotransferase, AST) | JR &
& (blood urea nitrogen, BUN) Fl fJL i (creatinine,
Cr)f &, B 100 mg FEHZUMA 0.9 mL A= B Eh
KR 10% M HA LK, R e 0 e 5
2H 2V B ALY AL (superoxide dismutase, SOD)
FIA % (malondialdehyde, MDA) i85 | 5% I
W A e W B 3% (ELISA) I 7 i 8 SR SE I o
(tumor necrosis factor—alpha, TNF—a) A1 1 41 ffg /1
% 6 (interleukin—6, 1L-6) 1Y & & , HAREAE A
ZIRUEHI A, R G0 T Rt A W AR Y
A, A EZEY) 4 wm YR, HE 320, K
LS| N IR o
1.6 ZEit=4biE

KM SPSS 15.0 e it it fr g it 22 b, it
HETRLR I8 + AR 22 (x £ 5) Ko AL IH] FE 3R
R 2R J7 22530 H7 , I FL SR JH SNK 125, P <
0.05 AZEFAGITFE L,

2 % X

2.1 Imi%& AST #0 ALT B9ZE 4k

5 Sham 2 %5, IR 4 Fll IPC 41 IfiL 3 AST .,
ALT &ETFE, 5 IR 44, IPC 41 AST ALT &%
W, ZR AR L (P<0.05,E 1),
2.2 1% BUN #1 Cr B934k

5§ Sham 41 L%, TR 411 IPC 4L1l1%5 BUN Cr
TaTtmE, 5 IR 4, 1IPC 41 BUN Cr & & [%
K, ZRAHZITEE X (P<0.05, 2),



55 6 14 P, S5 P B X DR BT PR 547 11 5 ) 763

300 1)

250 152)
3 b
= 20 112) O Sham
7]
R OoIR
= 150 m IPC
2 100

50 -

0
ALT AST

B 1 & AST #1 ALT K21k
Fig.1 Changes of AST and ALT from serum
1)P < 0.05 vs Sham group, 2)P < 0.05 vs IR group.
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Fig.2 Changes of BUN and Cr from serum
1)P < 0.05 vs Sham group, 2)P < 0.05 vs IR group.
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Fig.3 Changes of SOD and MDA from renal tissue
1)P < 0.05 vs Sham group, 2)P < 0.05 vs IR group.
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Fig.4 Changes of TNF—a and IL—-6 from renal tissue
1)P < 0.05 vs Sham group, 2)P < 0.05 vs IR group.
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Fig.5 Representative HE stained photomicrographs of the left lobe of liver

IR group and IPC group resulted in severe necrosis of liver cells compared with Sham group,

group compared with in IR group. A ;Sham,B:IR,C:IPC, x 100.
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Fig.6 Representative HE stained photomicrographs of the left kidney

IR group and IPC group resulted in severe necrosis of kidney tubular compared with Sham group,

group compared with IR group. A :Sham,B:IR,C.IPC, x 100.
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