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H600)°f-_ 75 KV Al JerL }1 A7 &Elogﬁ}gau},

¢l GOT (glutamic oxaloacetic transa-
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Table 1. Liver Weight of Rats
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Table 2. Malondialdehyde Level of the Serum, Liver Micro—
some and Mitochondria

MDA (nmol/mg protein)

Serum Liver mitochondria
G1 69.59+7.41 11.74+3.62
G2 71.41+13.34 15.09+4.37
G3 72.56+17.73 10.75+4.29
p 0.050 0.902

G1: control group, G2: radiation exposed group, G3: radiation
+vitamin C treated group

Table 3. Superoxide Dismutase Activies of the  Serum,

Liver Microsome and Mitochondria

SOD (unit/mg protein)

Group Liver weight (gm) Serum Liver mitochondria
G1 11.17+1.45 G1 1.33+0.42 921.35+48.38
G2 12.16+0.82 G2 1.10+0.18 744.49+59.04
G3 11.36+0.82 G3 1.19+0.28 773.79+41.11
p 0.62 p 0.170 0.993

G1: control group, G2: radiation exposed group, G3: radiation
+vitamin C treated group
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G1: control group, G2: radiation exposed group, G3 : radiation
+vitamin C treated group
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Table 4. Catalase Activies of the Serum, Liver Microsome
and Mitochondria

PFe Hgom EAH fI4L §lithTable 4)

4. 2F S (liver function enzyme)Q| Bis}

GOT, GPT, ALP, LDH ZFoll A WA 2A} & 37}
S/t s #ES £ U0 HIER C Fo $ HA
2o g FAE5°] 434, 53] GOT, ALP, LDHY| H]
8l GPTel M= ol Aols & & AATH(Table 5).

5 HALHDIZol ofst 2t Z=2{of 2

Table 5. Alteration of the Liver Function Enzymes in Rat
Serum

Catalase (umole/min/mg protein) GOT (IU/L) GPT (IU/L) ALP LDH
Serum Liver mitochondria Gl  196.00+50.66 61.00+7.16  27.33+4.46 2205.41+491.79
G2 24350+62.34 80.00£9.03  34.05£6.99 2555.85+548.30
G1 58.94+7.24 360.63+50.17 G3 185173861 7317591 34.97+8.07 2236.89+507.58
G2 32.88+6.20 324.65£67.75
G3 33.05+7.12 397.70+32.20 p 0.774 0.001 0.465 0.449
P 0.022 0.576 GOT: glutamic oxaloacetic transaminase, GPT: glutamic pyruvic

G1: control group, G2: radiation exposed group, G3: radiation
+vitamin C treated group.

transaminase, ALP: alkaine phosphatase, LDH: lactate dehydro-
genase. G1: control group, G2: radiation exposed group, G3:
radiation+vitamin C treated group

Fig. 1. Electron micrograph of ultrastructural feature of cell organelles in the liver (7,800x). Stained with uranyl acetate and lead
citrate. M, mitochondria; N, nucleus; ER, rough endoplasmic reticulum, G1: control group, G2: radiation exposed group, G3: radiation

+vitamin C treated group.
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Abstract

The Protective Effects of Vitamin C
on Hepatotoxicity Induced by Radiation
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Duckwha Chung, Ph.D.", Jinsoon Kang, Ph.D.' and Gyuyoung Chai, M.D.
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Department of Radiation Oncology, Gyungsang National University,
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§Department of Food Science, Jinju International University

Purpose: This study was carried out to determine the protective effects of vitamin C on the hepatotoxicity
induced by radiation.

Materials and Methods: The Spraque Dawley rats were randomly divided into 3 groups; the control
group, the radiation exposed group, and the radiation and vitamin C-treated group. SOD activity, ca-
talase, malondialdehyde and liver enzymes were analyzed to assess the antioxidant effects of vitamin C.
Results: The increased level of malondialdehyde and the decreased catalase activity that were induced
by radiation were improved after vitamin C but there was no statistical significance among three groups.
The superoxide dismutase activity of the liver was increased by vitamin C, but there were no statistically
significant differences between the vitamin C-treated group and the non vitamin C-treated group. The
level of liver enzymes in sera such as glutamic oxaloacetic transaminase, glutamic pyruvic transaminase,
lactate dehyrogenase and alkaline phosphatase were remarkably elevated by radiation. The levels of
those enzymes were decreased in the vitamin C-treated group and statistical significance was noted for
the GPT level (p<0.01). On the electromicrographic findings, the hepatic cell destruction was considerably
decreased in the vitamin C-treated group.

Conclusion: Vitamin C is thought to be an effective antioxidant against the hepatotoxicity induced by
radiation.
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