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Effects of X-iradiation on the Levels of Serum Cholesterol in Mouse
Woo Youn Ra, M.D. and Won Hyung Woo,  M.D.

Depariment of Radiology Kyungpook National University, School of Medicine
Taegu, Korea

In the view of the importance of esterified and free cholesterol in lipid metabolism, as well as serum
transaminase activity in the liver, the present study was designated to elucidate the effects of whole body
X-irradiation on the levels of esterified cholesterol, free cholesterol and activity of serum transaminase in
mouse. Also, in order to observe possible radioprotective action of reduced glutathione(GSH), a combination
of X-irradiation and injection of GSH was done to see the effects of GSH on lipid metabolism.

A total of 132 mice were divided into four groups as:

Group [. 42 mice with whole body X-irradiation of 1,000r,

Group [. 42 mice which were injected with GSH(200mg/100gm Body Weight) prior to the X-irradiation,
Group JI. 42 mice which were injected with the same dose of GSH without the X-irradiation, and
Group V. The normal.

Total and free cholesterol were estimated by the method of Zak and serum transaminase activity was
studied by the method described by Frankel.

The results obtained were summarized as follows:

1. The rate of cholesterol ester/total cholesterol showed a tendency of gradual decrease byX-irradiation
both in Group [ and Group [ with no significant difference between them.

2. The value of cholesterol ester/total cholesterol at 24 hours post-irradiation revealed the lowest in
both Group | and Group ][, and there were no noticeable differences between Group ]| and the normal.

3. Serum transaminase activities in all groups showed with in the normallimit, and there may have

been no significant parenchymatous change in the liver.
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Table 1. Change of sertim Cholesterol Free in X-irradiated Mousé

Hour I 0 )0.5 ‘ 1 '(mg%/o)‘ 6 12 ’ o4 } 48

X-irradiation 1, 0007 32.0%3. 0 28.8+2. 4 32.5+2.7 30.3+1.6 I

35.8-2 4| 36.3:3. s‘ 41,8217 34 019
G5 5" & X-irradiation 35 o+3.(f 32.5:+2.9 32.3+1.6| 3L 9417 326 - 3.1 31334 37.542.4 34,0418

G.S. H. 32.0£3. 0 30.6+2.0 28.241.5 31.2+1. 2 27.7%1.6) 27. 5i1.4‘ 33.0%3. 1) 27.9%+1.4

* G.S.H. :Reduced glutathione Figures represent the mean--standard error
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Fig. 1. Change of Serum Cholesterol Free in X-Irradiated Mouse
Table 2. Change of Serum Esterified Cholestorol in X-irradiated Mouse
2
Hour 0 0.5 1 (mg/%) 6 12 24 48

X-irradiation 1,0007. | 35.0--1.9 34.0-+4.3 36.542.7 35.041 8 36.9+1.5 34.2+3. 4 31.3+2.9 31.24+2.4

G.SH. & X-irradiation | g5 041 of 40, 02 o 38,5014 3.522 0! 38.54-4.4) 33.5:2.3 28.542.6[ 32. 1+1.6

G.S.H. 35.0+1.9 38.5+1. 8! 35.5+1.9 39. 02 3\ 38.5+1.7| 36.0%1.6| 38.5+3.4| 37.3*+1.8

* G.S.H.; Reduced qlutathione Fiqures represent thpresent the mean-standard error.
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Fig. 1. Change of Serum Esterified Cholesterol in X-Irradiated Mouse

Table 3. Change of Serum Cholstrol Ester/Total Cholesterol Ratio in X-irradiated Mouse

05 | 1 & 6 | 12 24

Hour I 0
J |

48

(

X-irradiation 1,000r | 58.2:4. 5 5416 7 52.4745.4) 53.6:£2.9) 50.717.4) 47.246.3) 42.75.6 47.6:4. 1

G.S.H.* & X—irradiation‘ 58.244.5 |

1, 000r ‘

55.2+8.4 54.347.5 53.944.9 51.8+5.8 51.716.6 43.27.1| 48.613.8

G.S.H. l 58. 21t4. 5‘ 55, 76. 5" 57.61%4. 4| 55. 714. 9l 56.918.1) 56.944.6/ 54.0£7.2 57.7£5.9

* G.S.H.; Reduced glutathione Figures represent the mean-standard error
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Fig. . Change of Serum Cholesterol Ester/Total Cholesterol Ratio in X-irradiated Mouse
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Table 4.

Change of Serum Transaminase Activity in X-irradiated Mousé

; X-irradiation 1, 000r | G.S.H.& X-irradiation G SulL
our - ‘ - —_—
8.6, P-T* 8.6.0°T™ | EGPT S.G.O-T S.G.O-T G.S.H.
0 30.0+3.9 64.844.8 30.0+3.9 64.8+4.8 3.0043.9 64.8+4.8
0.5 30.3+3.3 69.743.4 30.5+4.3 76.31+2.3 24.54+1.6 74.0+2.0
1 33.6+3.9 69.344.2 25.5+3. 1 77.343.9 29.043.0 70.5+1.6
2 29.5+1.9 74.543.2 26.0+1.9 68.74+1.3 26.5+4.4 59.041.6
6 36.2+3.5 72.042.6 28.0+2.3 77.644.2 22.0+1.4 64.0%+1.2
12 29.2+4.2 65.54+1.9 95.3+3.5 68.344.7 27.5+1.6 63.0+2.0
24 37.3+2.9 72.343.5 26.3+2.4 74.542.6 24.5+1.6 61.0+4.0
48 27.742.3 65.544.7 29.3+4.4 76.343.1 28.0+1.5 . 70.5+1.6

* Serum Glutamic Pyruvic Transaminase

** Serum Glutamic Oxaloacetic Transaminase Figures represent mean—standard error (Sigma unit)
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 Fig. IV. Change of serum Transaminase Activity in X-irradiated Mouse
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