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Radioprotective effect of vitamin A and selenium in mice splenic and
blood lymphocytes by comet assay.
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Abstract

The aim of this study was to investigate the protective effects of vitamin A and/or
selenium treatments prior to whole-body irradiation in mice. This was obtained the
radioprotective effect of vitamin A and selenium by evaluation of DNA damage levels
in mice spleen and blood after irradiation. Six-week-old ICR male mice were
administrated with vitamin A(low dose : 3.0 mg/kg, high dose : 12mg/kg) and/or
selenium( low dose : 0.5 mg/kg, high dose : 2.0 mg/kg) orally once a day for 6 days
and then irradiated with 8.0 Gy of y -ray. After that, the mice were sacrificed 3
days later. Spleen and blood were taken and then lymphocytes were isolated.
Spleen and blood were collected aseptically and isolated the lymphocytes by Ficoll-
histopaque gradient centrifugation. Cells embedded in agarose are lysed, subjected
briefly to an electric field, stained with a fluorescent DNA binding stain and viewed
using a fluorescence microscope. The tail moment(TM) of DNA single-strand breaks
in mice splenic and blood lymphocytes were evaluated by single cell gel
electrophoresis assay (Comet assay). Comet assay has been applied for detection of
DNA damage due to many chemicals like environmental toxic materials. The comet
assay is a novel method to assess DNA single-strand breaks, alkali-labile sites in
individual cells. TM values of selenium and vitamin A in splenic lymphocytes and
blood lymphocytes reduced a little compared to the irradiated control group. TM
values in high administration doses of vitamin A(12mg/kg) and plus selenium(2mg/kg)
reduced the most compared to low administration dose group and those of all
experimental groups in blood lymphocytes. From these results, it showed that
vitamin A and selenium were a little radioprotective effect in mice like other
antioxidants but combined effect of these chemical in splenic lymphocytes showed a
little unlike blood lymphocytes.
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Fig 1. Representative photomicrograph of Comet assay. Left : unirradiated. Right :

irradiated.
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Table 1. Tail moments of splenic lymphocytes pretreated with vitamin A and
selenium by oral administration before 8.0 Gy irradiation.



Splenic lymphocytes

Experimental Group Olive TM
A Non-irradiated Control 1.91+ 0.28
B Irradiated Control 3.95+ 0.46
C Vitamin A 3mg/kg 3.54+ 0.41
D Vitamin A 12mg/kg 3.18+ 0.30
E Selenium 0.5mg/kg 3.59+ 0.30
F Selenium 2mg/kg 3.40+ 0.28
G Vitamin A 3mg/kg+ Selenium 0.5mg/kg 3.45+ 0.29
H Vitamin A 3mg/kg+ Selenium 2mg/kg 3.35+ 0.29
I Vitamin A 12mg/kg+ Selenium 0.5mg/kg 3.19+ 0.27
J Vitamin A 12mg/kg+ Selenium 2mg/kg 2.87£0.24

Table 2. Tail moments of blood lymphocytes pretreated with vitamin A and selenium
by oral administration before 8.0 Gy irradiation.

Blood lymphocytes

Experimental Group Olive TM
A Non-irradiated Control 0.87+ 0.16
B Irradiated Control 3.52+ 0.29
C Vitamin A 3mg/kg 2.51+ 0.21
D Vitamin A 12mg/kg 2.41+ 0.20
E Selenium 0.5mg/kg 2.70+£ 0.22
F Selenium 2mg/kg 2.51+ 0.21
G Vitamin A 3mg/kg+ Selenium 0.5mg/kg 2.67+0.22
H Vitamin A 3mg/kg+ Selenium 2mg/kg 2.55+ 0.21
I Vitamin A 12mg/kg+ Selenium 0.5mg/kg 2.37+£ 0.20
J Vitamin A 12mg/kg+ Selenium 2mg/kg 2.25+ 0.19
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Fig 1. TM values in the mice splenic and blood lymphocytes pretreated with vitamin

A and/or selenium and then whole body irradiated with 8.0Gy.
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