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Protective Effects of Different Doses of Emulsified Isoflurane Pretreatment

on Liver Ischemia-reperfusion Injury in Rats*
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( Department of Anesthesiology, Xinhua Hospital Affiliated to Dalian University, Dalian, Liaoning, 116021, China)

ABSTRACT Objective: To investigate the protective effect of emulsified isoflurane pretreatment on liver ischemia-reperfusion
injury in rats. Methods: Forty-eight adult male rats were randomly divided into six groups: sham operation group, ischemic control group,
fatty milk group, low-dose emulsified isoflurane group, medium-dose emulsified isoflurane group, and high-dose emulsified isoflurane
group. Group of 8 animals. The serum enzyme content was measured, the degree of liver cell damage was observed, and the effect of
emulsifying isoflurane pretreatment on liver ischemia-reperfusion injury was visually reflected. Results: The contents of ALT, AST, LDH
and MDA, SOD activity and the proportion of hepatocyte necrosis after liver reperfusion in rats of different groups were significantly
different. As the reperfusion time prolonged, the serum ALT, AST and LDH of each group of rats were significantly different. The
contents were significantly increased (all P<0.05). The serum ALT, AST, and LDH levels in the medium-dose emulsified isoflurane
groups at 1 h, 2 h, and 4 h after reperfusion were significantly lower than those in the ischemic control group, low-dose emulsified
isoflurane group, and high-dose emulsified isoflurane group (all P <0.05). The MDA content and the proportion of hepatocyte necrosis in
the liver tissue homogenate of the medium-dose emulsified isoflurane group were significantly lower than those in the ischemic control
group, the low-dose emulsified isoflurane group and the high-dose emulsified isoflurane group, and the SOD activity was significantly
higher In the ischemic control group, the low-dose emulsified isoflurane group and the high-dose emulsified isoflurane group (all P<0.05).
Conclusion: The medium-dose emulsified isoflurane pretreatment group had the lowest enzyme content in serum, the lowest MDA
content in liver tissue homogenate, the highest SOD activity level, and the least degree of hepatocyte damage, and it had protective effects
on liver ischemia-reperfusion in rats. the best.
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Table 1 Comparison of ALT content in different groups of rats after liver reperfusion(xs, U/L)

Groups Start of reperfusion Reperfusion 1h Reperfusion 2h Reperfusion 4h
Sham operation group (n=38) 32.95+5.58 42.84+7.08 82.58+14.40 98.28+20.00
Ischemia control group (n=8) 38.81+13.31 157.56+46.26* 426.39+75.48* 510.14+84.72%*
Fat milk group (n=8) 42.98+11.25 97.09+12.35 300.43+68.56 317.76+113.54
Low-dose emulsified isoflurane group (n=8) 34.44+7.13 96.86+14.22* 212.16+42.36* 277.08+43.12%*
Medium-dose emulsified isoflurane group (n=38) 36.61+7.92 61.96+9.69 132.73+26.17 153.89+18.15
High-dose emulsified isoflurane group (n=8) 42.14x15.79 92.13+22.76* 179.80+57.97* 278.93+48.77*

.5 EALIAEBALE, *P<0.05,

Note: Compared with the middle-dose emulsified isoflurane group, *P<<0.05.
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Table 2 Comparison of AST content after liver reperfusion in different groups of rats( xs, U/L)

Reperfusion 1h

Reperfusion 2h

Reperfusion 4h

Groups Start of reperfusion
Sham operation group (n=8) 79.98+30.66
Ischemia control group (n=38) 92.31+22.75

Fat milk group (n=8) 103.50+20.02

Low-dose emulsified isoflurane group (n=8) 95.81+17.15
Medium-dose emulsified isoflurane group (n=38) 94.05+16.30
High-dose emulsified isoflurane group (n=8) 97.24+18.45

124.71+£32.75
316.99+66.68*

182.43+49.51

179.74+69.83*

174.59+56.00

214.34+77.65*

181.44+72.82
529.35+109.88*

329.86+43.06
352.08+79.73*

282.05+66.74

407.45+85.27*

212.31+69.28
773.19+£102.22*

528.30+77.93
536.54+105.81*

398.01+28.48

524.90+99.81*

E SHAEI N FRBALS, *P<0.05,
Note: Compared with the middle-dose emulsified isoflurane group, *P<<0.05.

* 3 AEAR KRB ES LDH & 21 LB (x5, U/L)
Table 3 Comparison of LDH content after liver reperfusion in different groups of rats (x+s, U/L)

Groups Start of reperfusion Reperfusion 1h Reperfusion 2h Reperfusion 4h
Sham operation group (n=8) 193.16+57.87 287.24+84.75 297.71+£73.17 324.95+83.30
Ischemia control group (n=8) 367.13+168.92 1332.50+506.58* 2715.91+£1145.60* 5650.28+1596.48*

Fat milk group (n=8) 256.35+140.94 993.94+313.06 2342.83+886.88 4275.11£1494.79

Low-dose emulsified isoflurane group (n=8) 231.76+80.68 824.58+400.49* 1721.75+£578.97* 3472.28+933.26*

Medium-dose emulsified isoflurane group

(n=8)

235.11+105.08 719.96+423.99 1238.95+347.63 2328.88+479.55

High-dose emulsified isoflurane group (n=8) 255.88+81.86 914.73+244.25* 1513.36+£905.23* 3549.08+836.19*

E: 5hHEINREBALER, *P<0.05,
Note: Compared with the middle-dose emulsified isoflurane group, *P<<0.05.

A5 MDA 1 i (I8 T8k i % FRZH AR5 i L AL R 5
i 21 0 25 70 L Ak S AUk 4, SOD T i 2 s Tl it %f R 20
AR 2L AL S S 2 R S R S LA R SRR A, Bk R B
it efa L (P<0.05),FEWF % 4,

22 WEBRAFEANKREEE 4h FFARS RSP MDA S EF
SOD &%

FLBEAT RN, AN [RIZE 51 B 1 4h 5 P12 5038 MDA
R SOD IHMEHA 25, iRl B ZL AL S Bk K RUIF

* 4 RREARKRBETE 4h FFER S MDA &2 SOD iF MM L8R (vas )

Table 4 Comparison of MDA content and SOD activity in liver tissue homogenate of rats in different groups after 4 hours of reperfusion(x-s)

Groups MDA (nmol/mg prot) SOD(U/mg prot)
Sham operation group (n=8) 0.36+0.07 182.20+12.98
Ischemia control group (n=38) 0.82+0.10* 115.28+8.67*
Fat milk group (n=8) 0.69+0.14 146.48+16.96
Low-dose emulsified isoflurane group (n=8) 0.49+0.18%* 149.49+17.20%*
Medium-dose emulsified isoflurane group (n=8) 0.37+0.03 174.20+14.98
High-dose emulsified isoflurane group (n=8) 0.56+0.12%* 144.53+19.96*

i ShFEA R RBALE, *P<0.05,
Note: Compared with the middle-dose emulsified isoflurane group, *P<<0.05.
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Table 5 Comparison of the proportion of hepatocyte necrosis in different

groups of rats after 4 hours of reperfusion (v+s)

Proportion of hepatocyte necrosis

Groups
P %)
Sham operation group (n=8) 2.15+1.02
Ischemia control group (n=8) 56.83+10.56*
Fat milk group (n=8) 35.48+11.49
Low-dose emulsified isoflurane
27.80+6.83*
group (n=8)
Medium-dose emulsified
. 9.85+1.45
isoflurane group (n=8)
High-dose emulsified isoflurane
21.53+6.46*

group (n=8)

i ShFEA R RBALE, *P<0.05,
Note: Compared with the middle-dose emulsified isoflurane group, *P <<

0.05.
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