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Abstract

The Experimental Study on Biochemical Changes of Rat Liver
Following Single Irradiation of High Energy X-ray

Joon Il Lee, Myeong Hwan Park, Chong Sam Park
Dept. of Radiotechnology, Taegu Health Junior College

In order to investigate radiation effects on the liver, functional changes of liver were ana-
lyzed after irradiation. Doses of 10 Gy, 15 Gy and 20 Gy were exposed partially to the liver of
male rats(Sprague-Dawley) with X-ray(4MV linear accelerator) at room temperature. On 1,
2, 4 and 8 weeks after irradiation, liver tissues and sera of the animals were compared with
those of unirradiated animal by liver function tests.

Enzyme activities in sera such as alanine aminotransferase, aspartate aminotransferase,
malondialdehyde.

The content of malondialdehyde in the activities of many enzymes including alanine
aminotransferase, aspartate aminotransferase in sera were increased slightly with increasing
exposure dose in all experiments and the activities of these enzymes increased markedly in 20
Gy irradiated groups.

From these above results, functional changes of the liver were induced in all irradiated
groups. Damaged liver was recovered along with time collapse after irradiation to the doses of
10 Gy and 15 Gy while no recovery was deteced within 8 weeks after irradiation to 20 Gy.
These results suggest that careful attention must be paid to liver not to be included in expo-
sure field in radiation therapy.
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Table 1. Changes of serum alanine aminotransferase values(u/1) in various dose

irradiated rats

10 Gy 15 Gy 20 Gy
Control 53.43 £ 3.31 53.43 £+ 3.31 53.43 = 3.31
1 week 42.60 £ 10.20° 37.14 £ 5,67 3243 = 447
2 Weeks 66.14 £ 9.75° 55.86 & 2.97 52.14 £ 9.79
4 Weeks 71.43 = 8.83™" 66.86 * 6.39™ 7271 £ 4.23™
8 Weeks 62.86 £ 6.34™ 65.57 £ 9.47 203.60 = 24.70™

The assay procedure was described in the experimental methods.

Values are the mean + SD for 7rats.

Significantly different from control group (*P < 0.05,"P/ < 0.01,™P < 0.001).



Table 2. Changes of serum aspartate aminotransferase values(u/1) in various dose

irradiated rats

10 Gy 15 Gy 20 Gy
Control 108.43 £ 5.94 108.43 £ 5.94 108.43 £ 5.94
1week 91.29 £ 7.61™ 79.70 £ 10.20™ 94.90 + 10.20°
2 Weeks 125.00 + 18.40 123.40 £ 12.70° 110.00 £ 14.80
4 Weeks 137.90 £+ 19.20" 135.30 & 11.40™ 172.40 * 19.10™
8 Weeks 152.10 + 20.90" 156.70 + 16.30™" 416.30 £ 55.00™

The assay procedure was described in the experimental methods.

Values are the mean £ SD for 7 rats.

Significantly different from control group (‘P < 0.05,"P < 0.01,""P < 0.001).

Table 3. Changes of hepatic tissue malondialdehyde values mole/g) in various dose

irradiated rats

10 Gy 15 Gy 20 Gy
Control 12.30 £ 3.18 12.30 £+ 3.18 12.30 + 3.18
1week 14.55 + 3.38 21.00 + 8.38° 32.80 £ 5.91™
2 Weeks 14.75 £ 5.29 22.55 £ 4.81° 33.12 = 3.29™
4 Weeks 28.15 = 9.37* 31.40 £ 9.32™ 35.10 = 8.14™
8 Weeks 35.25 £ 12.28™ 44.30 = 1217 61.50 = 16.42"

The assay procedure was described in the experimental methods.

Values are the mean + SD for 7rats.

Significantly different from control group ("P < 0.05,”"P < 0.01,""P < 0.001).
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