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Effect of X-irradiation on RNase activity and nucleic acid contents
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RNase FHER5E % : RNase % Mtk ohe-at
Zrol mtaleh. MR Fitk MRS MILsle FEMR
o 1g & FFRat] Ky TolA B7%FAK 5ml & g o}
& Teflon homogenizer & & JEKI #% International
PR-2 Mriof#.0 53 B2 500 X goll A 1058 i 5kl
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o, = MEe 1052 Hlstd = 1.0mle] Hajo B
w2 pislgich. RNase iftE WEE Roth' ke
#usiol A RNase WE#ESIE/T AMH K 1.0 mlolo}
Vischer & Chargaff #1222 K#d RNA S 1%
¥ 1.0ml & fns}s] alkaline RNase W&tk Mo
2% pH 7.7¢] veronal acetate buffer 1.0 ml & fsx
% acid RNase §G#: fiEfHoe=¥E pH5.59 veronal
acetate buffer 1.0 ml & jmsted 37°C o A 15500 BIE
&4}, & acid-alcohol % (F&ifA 30 ml o #®& HCI
20ml & md % WiRges 2ol 250ml 7t A M
23 72) 3.0ml & milr LRSS B s MRS
o} acid soluble nucleotide & ;5% 260 my o 4| Beck-
man DU Spectrophotometer & f#ifigte] BEE NS
Weded o % ## homogenate ¢ EH RS mik-
ro Kjeldahl 302 5&le] RNase iGh:e] #igo =z A}
e}r}. RNase it Ififf RNase o A= Mm% 1 mlel #
s}ed 37°C Wy 15500 A= M= RNA I BiFE
nucleotide mg M2 M-S wilgen A8 MM A=

Z% 1mg ¥ 37°Ca5ol 1550 789 RNA B BEEE
nucleotide mg B2 FR3d . HBY BMEL Sch-
neider'™ 2 Schmidt” & Thannhauser' #el # 3t
RNA, DNA & #iigl o} Fiske & Subbarow'®
#i:o2 RNA-P s} DNA-P & £% a3t
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Table 1. Variation of spleen alkaline RNase activity of rats after X-irradiation
. Dose 4007 6007 7007 8007
Experiment‘l‘\l\o\\ control {irradiated control :irradiated control lirradiated | control irradiﬁl
1 2.23 2.22 3.09 3.07 2.36 1.37 2.91 1.95
2 2.48 2.32 2.70 2.65 2.22 1.13 2.73 1.91
3 2.67 2.33 2. 66 2.55 2.25 1.24 2.58 1.23
4 1.91 2.18 2.35 2.55 2.17 1.25 1.32 1.11
5 2.28 2.24 2.28 2.52 1.63 1.85 1.58 1.02
6 2.13 2.28 0.56 0.80 1.56 1.50 1.03 1.02
Mean 2.29 2.26 2.27 2.35 2.03 1.39 2.02 13.7
S.D. +0.29 +0.05 +0.46 +0.71 0.24 0.22 0.74 0.47

RNase activity was expressed as mg RNA split per mg nitrogen spleen homogenate per 15 minutes.

Table 2. Variation of spleen acid RNase activity of rats after X-irradiation
. Dose 4007 | 6007 7007 8007
—
Experiment No\ control ,irradiated! control l}irradiated control lirradiated | control |irradiated
1 3.22 3.51 2.93 2.7 2.64 2.40 2.27 1.21
2 2.62 2.76 2.88 334 2.60 2.36 2.15 1.36
3 3.48 2.53 2.51 2.99 2.49 2.29 2.14 1.13
4 2.93 3.02 2.33 2.56 334 2.11 2.01 1.15
5 2.62 2.55 2.31 2.39 2.28 2.07 2.15 1.24
6 2.68 2.61 1.62 2.17 2.87 1.54 2.06 1.36
- . PO _ .
Mean 2.92 2.82 2.43 2.86 2.70 2.13 2.13 1.24 )
S.D. +0.32 +0.35 +0.39 +0.52 +0.30 +0.28 +0.08 +0.09

RNase activity was expressed as mg’RNA split per mg nitrogen spleen homogenate per 15 minuteg




_Table 8.

Variation of serum alkaline RNase activity of rats after X-irradiation_

= -

_ Dose 4007 8007 7007 8007
Experiment‘go\ e control jirradiated | control [irradiated | control jirradiated | control |irradiated
1 34.49 40. 49 45.00 47.80 42.18 37.03 39.84 24.84
2 33.74 42.59 43.12 45.92 34.06 29. 06 37.72 24.24
3 34.49 38.00 .14 44.00 33.28 26.25 36. 29 23.65
4 38.24 32.25 27.64 42.18 37.65 24.84 34.53 22.36
5 34.25 31.48 26.70 42.18 32. 96 21.09 33.55 22.36
6 34.00 30.73 28.73 31.50 32.50 20.15 29.79 20.35
Mean 35. 36 35.99 34.23 42.25 35.43 26.40 35. 28 22.96
S.D. +1.80 | +4.65 | +7.37 | +5.23 | +3.56 | +5.61 | +3.19 | +1.45

RNase activity was expressed as mg RNA split per ml serum per 15 minutes
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Table 4.

1 1 1
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Percentage variation in the activity of
spleen alkaline RNase (@), acid RNase(A)
and serum alkaline RNase (X) activities
after X-irradiation. The control value was
taken 100%
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Variation of spleen RNA content of rats after X-irradiation

Experiment No

Dose 4007

6007 ’ 7007 8007

control |irradiated

control lirradiated! control ‘irradiated control (irradiated

739.2 740.2 708.9 880.0 782.0
704.0 825.8 708.9 810.0 710.0
739.2 807.0 705. 8 914.0 684.0
636.4 712.9 708.1 756. 0 654.0
686. 4 804.5 693.9 704.0 654.0
668. 8 721.2 626.6 622.0 634.0

1 705.0 645.3 774.4
2 674.6 762.6 756. 8
3 850.6 792.0 739.2
4 645. 3 792.0 739.2
5 733.3 792.0 704. 4
6 733.3 704.0 704.0
Mean 723.5 747.8 736.3
S.D. +40.4 +55. 2 +25.5

704.0 768. 6 692. 8 781.0 686. 3
+26.9 +45.0 +29.8 | £100.1 +49.2

The concentration of RNA was expressed as pg RNA-P per 100 mg delipidated dry powder.
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Table 5. Variation of spleen DNA content of rats after X-irradiation
T Dose 4007 6007 7007 8007
Experiment \I\\I;\ ~~__| control |irradiated| control |irradiated control [irradiated | control |irradiated
1 76.8 95.2 96.0 86.4 96.5 86.0 76.0 86.0
2 67.2 85.6 86.4 81.6 47.2 42.2 84.0 46.4
3 86.4 86.4 86. 4 73.2 85.4 48.2 88. 4 41.6
4 96.0 84.8 73.2 72.0 87.0 43.0 92.2 41.6
5 86.4 76.8 72.0 62.0 86.2 65. 4 93.1 26.0
6 76.8 76. 8 72.0 61.2 78.2 69.2 72.9 71°8
Mean 81.6 84.2 81.0 72.7 80.1 59.0 87.9 58.2
S.D. +9.2 +6.3 +9.2 +6.3 +12.3 +15.9 +7.6 +16.6
The concentration of DNA was expiessed as pg DNA-P per 100 mg delipidated dry powder.
%ol 8007 oA 40%2 WMARE Erh. = MIEA
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Fig. 2. Percentage variation in the content of
spleen RNA and DNA after X-irradiation.
The control value was taken 100%
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ABSTRACT

Effect of X-irradiation on RNase
Activity and Nucleic Acid Contents

Young Jo Choi

Department of Biochemistry of College of Medicine,

Seoul National University

Male rats of Wistar hybrid, weighing 140 to 160 g,
were divided into 5 groups, each consisting of 6
rats. Four groups of animals were whole-body X-
irradiated with the respective doses of 4007, 6007,
7007, and 8007. Animals were killed with the con—
trol group 24 hours after whole-body X-irradiation
and examined the variation of content of nucleic
acids of splenic tissue, and assayed the alkaline and
acid RNase activities of spleen and serum alkaline
RNase activity.

The following results were obtained.

1. There was no marked change of the activity of
splenic alkaline and acid RNase and of serum alk-
aline RNase with the dose of 4007, comparing to
normal value.

2. The activity of splenic alkaline RNase was

lowered around 80% with the doses of 7007 and
8007, while that of splenic acid RNase was increa—
sed 17% with the 6007 dose, but decreased 20%
and 40% respectively with 7007 and 8007 doses.

3. The serum alkaline RNase activity was incr-
eased 23% with 6007 but decreased 25% and 35%
respectively with 7007 and 8007 doses.

4. No distinct variation of the spleen RNA con—
tent was observed with the low dose of 4007. But
the RNA content of spleen was decreased slightly
but steadily with increasing doses of irradiation.
The spleen DNA content was decreased 10%, 27%,
and 33%, respectively with the doses of 6007, 7007
and 8007. Thus the effect of whole-body X-irradi-
ation was much more marked on DNA than RNA
in the spleen.

6. The significance of variation of RNase activity

was discussed.
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