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Lipid Peroxidation of Hepatic Microsomal
Drug-Metabolizing System in Hepatic
Ischemia ands Reperfusion
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Abstract— This study was done to determine whether specific alterations exist in hepatic microsomal function
after varying periods of ischemia (IS) and reperfusion (RP) during microsomal lipid peroxidation occurs. Rats
were pretreated with o-tocopherol to inhibit lipid peroxidation or with vehicle (soybean oil). Control animals
were time-matched sham-ischemic animals. Four groups of animals were studied: Group 1 (sham), group
2 (30 mins 1S), group 3 (60 mins 1S) and group 4 (90 mins IS). After 1, 5 or 24 hr of reperfusion, liver microso-
mes were isolated and cytochrome P-450s were studied. In all vehicle-treated ischemic rats, serum ALT levels
peaked at 5 hr and were significantly reduced by e-tocopherol pretreatment. Similarly, microsomal lipid peroxi-
dation was elevated in all vehicle-treated ischemic animal groups, but this elevation was prevented by a-toco-
pherol pretreatment. Cytochrome P-450 content was significantly decreased in both group 3 and group 4.
In all vehicle-treated ischemic animal groups, aminopyrine N-demethylase activity was significantly decreased
for the entire reperfusion period. a-Tocopherol inhibited reductions of cytochrome P-450 content and aminopy-
rine N-demethylase activity at both 1hr and 5hr of reperfusion but did not affect the reduced levels of
cytochrome P-450 content and aminopyrine N-demethylase activity at 24 hr of reperfusion. Aniline p-hydroxy-
lase activity was significantly decreased in group 4, whereas it was increased in group 3. These decreases
and increases were prevented by a-tocopherol pretreatment. Our finding suggests that abnormalities in micro-
somal drug metabolizing function occur during hepatic ischemia and reperfusion iz vive and this is attributed
to microsomal lipid peroxidation.
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Fig. 1. Effect of hepatic ischemia and reperfusion on serum
ALT activities. Values are means® SEM. for 7 to 11 rats
per group. * *=Significantly different (p<0.05, p<0.01)
from sham-operated rats. O—Q sham, @ —@ ischemia 30
min, &— 4 ischemia 60 min, W—M ischemia 90 min.
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Fig. 2. Effect of a-tocopherol on serum ALT activities after
ischemia and subsequent reperfusion. Values are meanszt S.
EM. for 7 to 11 rats per group. * **=Significantly different
(p<0.05, p<0.01) from vehicle-treated ischemic rats. O, vehi-
cle-treated ischemic rats; M, a-tocopherol-treated ischemic
rats; 30 IS, ischemia 30 min; 60 IS, ischemia 60 min; 90 IS,
ischemia 90 min.
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Fig. 3. Effect of hepatic ischemia and reperfusion on micro-
somal lipid peroxidation. Values are meanst SEM. for 7
to 11 rats per group. **= Significantly different (p<<0.01) from
sham-operated rats. ©O—C sham, ®—@ ischemia 30 min,
A—a ischemia 60 min, B— B ischemia 90 min.
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Fig. 4. Effect of a-tocopherol on hepatic microsomal lipid
peroxidation after ischemia and subsequent reperfusion. Va-
lues are means* S.EM. for 7 to 11 rats per group. **=Signi-
ficantly different (p<0.01) from vehicle-treated ischemic rats.
0O, vehicle-treated ischemic rats; W, a-tocopherol-treated is-
chemic rats; 30 IS, ischemia 30 min; 60 IS, ischemia 60 min;
90 1S, ischemia 90 min.
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Fig. 5. Effect of hepatic ischemia and reperfusion on glucose-
6-phosphatase activities of liver microsome. Values are
meansx SEM. for 7 to 11 rats per group. **= Significantly
different (p<0.01) from sham-operated rats. O—O sham,
®— @ ischemia 30 min, A— A ischemia 60 min, W—M ische-
mia 90 min.

12

. O—0sham

2 o—@ ischems 30 nun

g A— aschemia 60 min

- SN ischerma 90 min

8 % #P<0 06 vs shem, *%P<001 vs sham

2 0.8

o B [P S ——

N o —_— O

i N T

noS N T

v g R‘““‘-ﬂ*

£k 0.4 \*‘« bt

g £ N

E . p
e

g A - —n

&

¥

8] 0.0 . . o

[+ 10 15 20 25

Reperfusion time (hr)

Fig. 6. Effect of hepatic ischemia and reperfusion on micro-
somal cytochrome P-450. Values are meanst SEM. for 7
to 11 rats per group. *, **=Significantly different (p<0.05,
p<0.01) from sham-operated rats. O—0Q sham, @ —® ische-
mia 30 min, A— 4 ischemia 60 min, M— M ischemia 90 min.
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Table I. Effect of a-tocopherol on cytochrome P-450, aminopyrine N-demethylase and aniline p-hydroxylase activities after ische-
mia and subsequent reperfusion

cytochrome P-450 aminopyrine N-demethylase aniline p-hydroxylase
Group (nmole/mg protein) (nmole HCHO/mg protein/10 min) (nmole PAP/mg protein/15 min)
Veh a-TC Veh a-TC Veh a-TC
0hr 0.80£0.01 0.78+ 0.01 22922 214+ 2.1 5606 64% 05
30 mins 1hr 0.7120.01 0.74+ 0.03 127+ 06 152+ 0.7 7.1x 04 70X 04
IS 5hr 0.69+ 0.03 0.761 0.02 119+ 0.6 146+ 0.9 7.0+ 0.5 6.8+ 0.3
24 hr 044+ 0.02 0.38+ 0.01 150+ 0.7 145+ 1.0 34+03 6.5% 0.6**
0 hr 0.82+ 0.01 0.74+ 0.03 202+ 1.0 212+ 19 7.5+ 0.5 74%07
60 mins 1hr 0.74+0.01 0.76% 0.02 6.7 0.5 17.84+ 1.8** 159+ 1.0 8.24 0.7+*
IS 5hr 0.33+0.03 0.624 0.04** 57+0.3 9.1t 0.5* 105+ 0.7 59+ 0.5**
24 hr 0.31+0.02 032+ 0.03 55102 75+ 19 3.0£02 5.7£0.4**
0hr 0.72+ 0.07 0.79% 0.07 21.1x19 206+ 1.8 62+ 08 7.0£07
90 mins 1hr 0.21+0.03 0.58% 0.05** 59+ 05 104+ 0.8** 22101 54+ 0.6%*
1S 5hr 0.17+0.01 047+ 0.05% 4.0+ 0.3 7.0+ 0.8* 14101 44+ 0.3*
24 hr 0.20% 0.01 0.21£0.03 50+ 04 6.5t 0.9 261 0.1 48+ 05*

Values are means+ SEM. for 7 to 10 rats per group.
* **=gignificantly different (p<0.05, p<0.01) from vehicle-treated ischemic rats.
IS, ischemia; Veh, vehicle; o-TC, a-tocopherol.
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Fig. 7. Effect of hepatic ischemia and reperfusion on micro-
somal aminopyrine N-demethylation, Values are means* S.E.
M. for 7 to 11 rats per group. **=Significantly different (p<
0.01) from sham-operated rats. O— O sham, @ —@ ischemia
30 min, Ao— A ischemia 60 min, M— M ischemia 90 min.

Fig 8. Effect of hepatic ischemia and reperfusion on microso-
mal aniline p-hydroxylation. Values are means= SEM. for
7 to 11 rats per group. *, **=Significantly different (p<0.05,
p<0.01) from sham-operated rats. O— O sham, @ — @ ische-
mia 30 min, A—a ischemia 60 min, M —M ischemia 90 min.
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