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Studies on damage to the developing brain induced by a-radiation in an animal model
GU Gui-xiong's  ZHU Shou-peng’s  WANG Liu-yi’, YANG Shu-qin’, ZHU Ling li'
(1. Children s Hospital of Soochow University, Swzhou 215003 China; 2. Radiomedicine histitute of Soochow University,
Swchou 215007,  China)

Abstract: Objective To establish an animal model of brain damage induced by o-radiation. Methods Neonate rats were
iradiated with a single injection of 241 enriched ™ uranium (** U) into the lateral ventricle of the mt brain on the first day of life (less
than 24 hours after bith) at doses of 0, 1, 5 and 10 t*g of * U, respecively. Ffects of ™ U at various doses on their early
development and growth were obsewved. Location of radioactive nucleotide in the brain was traced with autoradiography. Results
Radioactive nucleotide could be mainly traced in the cell nucleus and sometimes in the cytoplasm and intercellular space after injected
with enriched ®°U into the brain of neonate rats fomming the basis for developing brain damage and possibly causing reduction of their
body weight and brain weight in neonate rats and delay in neurobehavioral development. Conclusions Inner alpha-radiation to the
brain with enriched uranium could induce developing brain damage in the neonate rats.
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Table 1 Ffect of cerebrum exposure to different doses of 2°U on the growth (g) of neonatal rats (xs)

A B C
6 2000 678 (7 6. 2910.530 (11 6 3000 374 (12) 6.150£0.553 (8)
3d 4 725+1 139 (D 3. 112£0.735" ° (1D 2834+08% " (12 2 14240708 * (D
7d 7 714+1 182 (D 6 455+1.209° (D 53740+2 1757 (9 533313267 (6
15d 15 R7+1 213 (6 12. 61342 8717 (®) 116171 0% ™" (6 10. 8344114777 (6)
29 017+4 813 (6 21. 688+4.253" (8) 20 850+4 914" (6) 18.800+4. 421 (6)
(g) 1. 600£0. 403 1 158+0 264" 1 123+0 169 *° 102240202 " *
/ %) 4. 49540, 44 411940 309 4 125+0 38 4.078+0.277
) 5. 714740, 488 636440505 7 000+£0 775 7.286+0.7%6 *°
(D) 11. 16740, 753 12 25040 707 * 13 000+0. 894 * * 13.333+0. 816 * *
( ) ,oxx P<0.01; *P<<Q 05,
s 15 s 23
235
U (4



2001 8

Chinese J Ind Med Aug 2001, Vol. 14 No. 4 ° 199 -

12h

24

235

D

15
15

D) Slug

[

23

U

. 24h 25% ~50%

~ ~

2%

U 12h

2%

23

[10

23

[1] UNSCEAR. Sources and effects of ionizng radiation [Z] . United nation.
1993.

[2] . LJ-

, 199, 18 (2). 49-53.
[3) . . [M].
, 1991,
[4 . .
3H-5 [J. s 1R5, 37 (5. 497502

[ 5] Vorhees CV, Butcher RB, Bruner RL, et al. A developmental tes
battery for neutbehavioral toxicity in rets: A prelimenaryanalysis using
monosodium glutamate calcium carrageenan, and hydroxyurea [ J] .
Toxicol Appl Phammacol, 1979 50. 267-272.

(6 ) [(M] . : . 195.
30-120.

. : M. / :
1997. 378422

[§ . [M]. : , 1998.
57-299.

[9] Umegaki H Yamada K. Naito M, et al. Protective effect of intereukin-
6 against the death of PCI2 cells caused by serum deprvation or by the
addition of a calcium ionophore [ J]. Biochem Phamacol, 1996 52
(6): 911-916.

[10] . [M] . : . 1996.
280-295.



