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Effect of Sevoflurane and Isoflurane on Liver against
Ischemia-reperfusion Injury in Rats

WANG Xu-dong', LUYa-li', WANG Fei?, LI Yan-ping?
( 1. Department of Anesthesiology, Cancer Hospital, SUN Yat-sen University, Guangzhou 510060, China;
2. Department of Anesthesiology, The Second Affiliated Hospital, SUN Yat-sen University,
Guangzhou 510120, China )-

Abstract;  [Objective] To investigate the protective effect of sevoflurane and isoflurane on the liver against
ischemia-reperfusion injury and the mechanisms involved. [ Methods] Ninety-six SD rats were randomly divided into
four groups: sham-operation group (Sham), ischemia-reperfusion group (IR), sevoflurane group (Sev) and
isoflurane group (Iso). Serum levels of alanine aminotransferase (ALT), aspartate aminotransferase (AST) and
lactate dehydrogenase (LDH) were determined after ischemia-reperfusion. Superoxide dismutase (SOD) activities,
glutathione (GSH) and malondialdehyde (MDA) content in liver were measured. [Result] The activities of serum
ALT, AST, and LDH in IR, Sev, and Iso groups were significantly higher than that in Sham group (P < 0.01)
after ischemia-reperfusion. Compared with those in Sham group, SOD activities, GSH content in liver degraded and
meanwhile the content of MDA increased in IR, Sev, and Iso groups after ischemia-reperfusion (P < 0.05 or P <
0.01). The activities of ALT, AST, LDH and the content of MDA were lower than those in IR group (P < 0.05 or
P < 0.01). Meawhile the SOD activities and GSH content in liver were higher than those in IR group (P < 0.05 or

P < 0.01). [Conclusion] Both sevoflurane and isoflurane can protect liver from ischemia and reperfusion injury. The

protective mechanisms maybe related to reduceing the release of oxyradical and inhibiting the lipid peroxidation.
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T G 1, 75 E 7 1 15 (hepatic ischemia and
reperfusion injury, HIRT) &Il R b ) V2 3¢ 1 1Y [6]
B, HFYIER FAMG A OR ST AR RS Al S 2y T
51 HIRT™W, 7 M & SRk, sk B 25 &
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W AR BE B s L s o, BRI 4 4R
FARNT FE (Sham 41 ) , Bl FRVE ERR A (IR 4H),
L RIETAL T (Sev ), TSR AL I (Is0 4H) , B
HaaH,
1.2 FFREGR B R 25

KRR 8 h 258, AHRYK, ELWEEKMT
HEFTSLIGHEME . IR 4H Iso 20 Sev 41K UM s i Bt
1 g/L B 50 mg/kg R, FIEIER OO
R, 0 B8 HE AR BB, BRI I), L TE i 4
e BIBH B 22 | R A IR (45 28T 95%) , ¢
I Bk AR sh ks, BEWTZE . Hp R R M
Wi, i R BT sE bl R RIR M (A 4
JWF 5% ) A, V8 ko 1735 Rk i Y Te0 88, LA B i i
P, BELT 30 min J5 TR K , 2 A HEVE R,
) %, HIRT A58 Sham 21U FFIE f , N3 BEL W
JF3, 254 EAERHIBT AT A5 A2 . Iso 20 1/R RUMK
AN 1.5% 5 88 (Abbott 23 F) 32 ) , 4E
5 30min;Sev 4 I/R BT AR 4340 2%L F e
(Abbott A, BE[E) , 4ERF 30 min, PILHPEATHAL
5 YEM 10 min, '
1.3 ARARERAS W T %

Sy B TFBRE AT S 30 min  FEEF)E 30 min,
120 min &0 S B, B 8 R, RRFITHE R,
S RERIN 3 mL, MEEOETE, PhH 4
Olympus AU2700 B4 A sl A4 4 B4, W <€ Mi%
R R R & FL % T8 (alanine aminotransferase,
ALT), R4 & KA & 5% B W (aspartame

aminotransferase,  AST). F B i & i (lactate
dehydrogenase , LDH) ¥ BE . R IfiLJ& AR B S FFBEE
4 CHIEKYERIMTE , UEAR A KA, SR JE T
FFERZY 100 g AL 10% 8921388, R TBA Hu ik
W %2 7§ 1% (malondialdehyde , MDA ) ; ¥ IZIR& &1k
eI 22 AR E ALY B AL (superoxide dismutase,
SOD); TBRAC LA R OR B R s T 2 A e H K
(glutathione , GSH) , FAEA TS B B UL (R
Fl G 8 B R BT o
1.4 SEitsahE

3R A SPSS11.0 Geit a4, B Budis LA xxs 3R
N, A R B R R I 2047, P < 0.05 A%
RAEGIHHFE,

2 % X

ZE RO (3£ 1), B0 30 min R E 30
min. 120 min J5,IR ZLAY IS ALT AST F1 LDH A9
SEFHHEE T Sham 4 (P < 0.01), F LM
TR e (R A A AH 32 B 5 Sev AHFN Tso 4
& ABT A ALT  AST 1 LDH 7K S B 48475 90 5.
B T Sham (P < 0.01), {70 IR ZAH L, 4 BRI 7K

%1 XxRimE ALT AST,LDH S22
Table 1 The changes of ALT, AST, and LDH in rat

serum (U/L,xxs ,n=8)

Time
Groups  Ischemia Reperfusion Reperfusion
30 min 30 min 120 min

ALT Sham  46z5 46 + 7 48+ 7

R 98 + 7" 237 + 36Y 250 + 36"

Sev 89 + 509 153 £ 2199 161 + 299

Iso 92 + 702 191 + 33039 198 £ 21099
AST Sham 586 57+9 56 + 6

IR 137 + 129 325 + 46Y 341 = 40V

Sev 87+ 609 212 = 19D 223 = 4709

Iso 95 £ 7004 253 £ 25039 271 & 3793
LDH Sham 61279 613 £ 79 608 + 106

IR 944 + 104V 1863 = 166V 1992 = 157"

Sev 794 + 8999 1367 + 17379 1409 + 1659

Iso 813 + 81" 1537 £ 143999 1618 + 165V

ALT;alanine aminotransferas; AST ; aspartame aminotransferase ;

LDH ;lactate dehydrogenase

1)Compared with sham group P < 0.01; 2)Compared with IR
group P < 0.05; 3)Compared with IR group P < 0.01; 4)Compared
with Sev group P < 0.05; 5)Compared with Sev group P < 0.01
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A ARBER T (P <0055 P<0.01),
Sev 20 Iso 20 7£ BRIl 30 min B A ALT F1 LDH
HE B B2, {5 Sev HHY AST &8 1 Iso
IR (P < 0.05) , TIZEFRHELE 30 min A1 120 min
B, Tso 44 B9 ALT AST 1 LDH & B & T Sev
2H(P < 0.058; P <0.01),

IR 28 .Sev 4 .Iso 205 Sham # kL% ,SOD 1%
PEF GSH & &R N (P < 0.01); Sev 4 Iso
205 IR AN BT i L3 SOD 1M1 GSH & 835
EFH(P <0.055 P < 0.01); Sev 20 SOD ¥ 4
T H Tso 2B 5 (P < 0.05) ,{H GSH & & W4 %
BB 259, TR 4. Sev 4 .Tso ZH1Y MDA & R7EL&
W [H] S5 Sham 41 LB B T (P < 0.01);Sev
ZHF Iso 2 MDA SR BMRNMET IR A, £5 8
E (P <0.01);1M Sev 2 A MDA & & I B i % F
Iso (P < 0.05, L3 2)

2 KRBFELH SOD MDA, GSH HIZEL (¥xs,n=8)
Table 2 Changes of SOD, MDA, and GSH in the
hepatic tissue of rat during HIRI (xzs,7=8)

Time
Groups  Ischemia Reperfusion Reperfusion
30 min 30 min 120 min

SOD Sham 104 +12 106 = 11 105+ 13
(NU/mg) IR 816" 74+ 10V 70 + 109

Sev 93 £ 792 91 £ 2202 88 + 2612

Iso 93+ 10V 84 £ 7MD 85+ 1892
MDA Sham  2.0+0.2 2.0£0.2 19+04
(nmol/mg) IR 2.7+0.5" 4.0+0.1" 4107

Sev 2320592 2,6+03%0  2,6+0.692

Iso 2.6+0292 3.0£0.2029 31409929

GSH Sham 75+8 77+ 10 76+9

(mg/ mg) IR 54 + 6 48 + 8 43 + 10"
Sev 65 + 612 65£992 60712
Iso 65+10"2 62902 58 9D

SOD: superoxide dismutase; MDA: malondialdehyde; GSH.
glutathione

1) Compared with sham group P < 0.01; 2) Compared with IR
group P < 0.01; 3) Compared with Sev group P < 0.05
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