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Biological Parameters for Assessing Radioprotective
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Abstract—This study deals with the biological changes in mice after y-irradiation. Four weeks old
BALB/c mice were irradiated with 6.5Gy of ¥ray on the fifth day after oral administration of ra-
dioprotectants such as ascorbic acid, tocopherol and cysteine. Control group was irradiated with 6.5Gy
without pre-administration of radioprotectors. Blood cells and sperm cells were counted and body,
testis and spleen were weighed 3 days after irradiation. And also liver antioxidant activity and range of
spleen immune cells were measured. Differences in most biological parameters were not clearly dis-
tinguished between experimental groups. However, the relative spleen weight, the relative testis weight
and the population size of spleen immune cells such as T helper cells, B cells and macrophages
measured by means of FACS showed significant difference between irradiated and radioprotectant ad-
ministered group. It is concluded that the relative spleen weight, the relative testis weight and the po-
pulation size of spleen immune cells are easy and useful parameters for assessing the effect of ra-
dioprotective substances and for quantifying biological damage of radiation. as well.

Keywords [_] Blood cell, FACS, immune cell, liver antioxidant activity. radioprotective effect, sperm
cell.
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PBS(pH7.0)2 homogenizedti 9000xgollAl 30%
F AAEE T 4Ey dARS A3l 0.05N HCl
3 mlE & EF Fol 0.67THAHE TBAEN 1 mIE
7v&taL 100% water batholiA 3087t #2 ¥ buta-
nol 4 ml& 718t & Este] EE F 9000 x goll A
1087 943 & A%5d8& UV spectrophoto-
meter(UV 1601 PC, Shimadzu)E o)&sl =h3
535 nmelA FFEE 73+ malondialdehydes=
2ZA S AFE

BALB/c mouse

Sacrifice of mouse by cervical dislocation

v Excise the spleen out

Spleen

Transfer onto a prewetted 100mesh

stainless-steel screen

Cut into pieces

Squeeze through the screen

Transfer to a 15ml conical tube

Keep for 5 mins. on ice

Take the upper layer

Wash 2 times with buffer
(PBS w/o Ca® & Mg?)

Hemolysis with 0.83% NH.CI

Adjust the cell concentration to 5x10° cells/ml
in 10% FCS-RPMI 1640

Scheme 1— Preparation of splenic leukocyte suspension.
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Cell culture

Pool the cells into 5ml tube

Wash 3 times with the staining buffer

Resuspend in 0.5ml of the staining buffer

\

Cell suspension{(8xL)

Add 80ut of the pnmary Ab

Incubate for 30 mins.

Wash 3 times with the staining buffer

4
mAb-bound cells

Add 50t of F(ab)z fragment of FITC-
conjugated goat anti-rat Ig

Incubate for 30 mins on ice

Wash 2 times with the staining buffer

Resuspend in 0.5ml of staining buffer

'

IF-stained cell
Scheme 2 — Staining with fluorescein conjugated antibody.
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sion< 100 W3S 5 mi FACS tubedll ¥ vortex$t
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i
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US.A) MY 50 we 718k 4083 W-AI71
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% BACS can(Becton dickinson, U.8. A )2 & B3}
frt.

HAME BN — guo] 58 ATES 0.3 mie]
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dickinson, U.S.A)E& o83l EAATH 28T
5,000709] A2 thsle list mode® A5 E FHE s}
¢l o CONSORT 30 ZZ 1L o] 43l EA5l
t} dlojele] B forward scatter(FSC)$} side
scatter(SSC) 9] dual parameterE ©]-83 dot plot’d
o)A AA X e £ small lymphocyte®d® 2 lym-
phoblast F¥E &3l 1 ¢ B X, T-helper
AT 21212 Mac1” AE9) B1&(%)S A&,

E7 Azl - 48943 meanststandard error
Z Jehgigl e (n=20) hEFl tiak o 24
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Table I— Effect of ascorbic acid, tocopherol and cysteine on the number of WBC, RBC and platelet of mice ir-
radiated with 6.5Gy on the fifth day after oral administration (M£+S.E.)

Experimental group No. of WBC No. of RBC No. of platelet
Untreated contro! 4.70+£0.17 7.89+0.45 596.0+24.80
Irradiated control 0.38+0.07 7.66+0.14 581.41-48.66
Ascorbic acid 0.28+0.03 8.38+0.20™ 593.3+37.18
Tocopherol 0.38+0.07 7.97+0.17 637.01+21.36
Cysteine 0.38+0.05 8.65+0.24*" 512.3+58.44

** p<0.01, *** p¢0.001, significantly different from irradiated control.

ZY3t AE A= AEAEQ] A9E 298 5 3o
D2 A B8 0 FRE ANAZA S BT}
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Table Il —Effect of ascorbic acid. tocopherol and cysteine on body weight, relative spleen weight and relative
testis weight of mice irradiated with 6.5Gy on the fifth day after oral administration(M+S.E.)

Body wt.
% to that on the third

Experimental group
day after irradiation

Relative testis wt.
(g/g body wt.)

Relative spleen wt.
(mg/g body wt.)

Untreated control 104.3+0.81
Irradiated control 96.0+0.58
Ascorbic acid 95.66+0.28
Tocopherol 95.73+0.44
Cysteine 95.07£0.51

0.359+0.009 0.76+0.01
0.142+0.01 0.73+0.02
0.183+0.02" 0.7920.03*
0.172+0.01" 0.78+0.03
0.172+0.02 0.75:0.03

* p€0.1. significantly different from irradiated control.
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Table III — Effect of ascorbic acid, tocopherol and cysteine on the number of sperms and testis volume of mice ir-
radiated with 6.5Gy on the fifth day after oral administration (M+S.E )

No. of sperms/mm’

Experimental group

Volume of Testis (mm?®

Testis Epididymis
Untreated control 527+166.8 718+236 94.39+5.32
Irradiated control 670104 1015130 102.25+4.4
Ascorbic acid 7021122 775+97 78.17+4.9™
Tocopherol 742+119 865200 74.62+4.12**
Cysteine 730+132 587+184* 89.84+5.2*

* p<0.1, *** p<0.005, significantly different from irradiated control.

A& 0.15, HIEM) C A3 0.18, HE E AT
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Table IV — Effect of ascorbic acid, tocopherol and cys-
teine on the antioxidant activity in livers
of mice irradiated with 6.5Gy on the fifth
day after oral administration (M£S.E.)

Antioxidant activity

Experimental group (MDA pnmol/g liver)

Untreated control 18.25+3.75
Irradiated control 33.86x11.4
Ascorbic acid 40.2+14.3
Tocopherol 19.2+2.66
Cysteine 21.25+3.29
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Table V— The FACS effects of ascorbic acid. tocopherol
and cysteine on leucocytes of BALB/c mice ir-
radiated with 6.5Gy on the fifth day after
oral administration

Percentage of Cells

Experimental
T helper Macrop—

group cell B cell hage
Untreated control 1.94 9.0 6.25
Irradiated control 2.68 14.63 6.66
Ascorbic acid 5.69 13.8 7.56
Tocopherol 2.02 22.36 17.15
Cysteine 5.62 9.32 9.61

o 719E x| BEL dAIEt 2}, ok, el 23
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olr Aelel A9 2875 0] tiFE S5olA do
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olzidl Adh= 7] Ay Ane Al Ao 7t
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n)4;7A e T A9 T helper A E9) &4 72t
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