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Establishment of Radiation-induced Brain Injury Model Based on Small

Animal Radiation Research Platform (SARRP)

TAO Chang-juan',ZHOU Ling*, ZHANG Peng', CHEN Ming', CHEN Yuan-yuan'

(1. Cancer Hospital of University of Chinese Academy of Sciences(Zhejiang Cancer Hospital), Institute of Cancer Re-
search and Basic Medical (IBMC) Chinese Academy of Sciences ,Hangzhou 310022, China; 2. Graduate School,
Guangdong Medical University , Zhanjiang 524000, China)

Abstract: [ Objective | To establish a rat model of radiation-induced brain injury based on Small Animal Radiation Re-
search Platform(SARRP). [Methods ] Thirty-six male SD rats at 6~8 weeks were randomly divided into 0Gy,30Gy,and
40Gy dose groups with 12 rats in each group. Based on SARRP,the whole brain of each rat received single-dose irradi-
ation and esophagus,oral cavity and spinal cord of rats were well protected. The general conditions of rats in each dose
group after irradiation was observed. One month after irradiation,the cognitive functions were detected by new object
recognition and Morris water maze test,and the hippocampal tissue of rats was dissected. HE staining, TdT-mediated
dUTP Nick-End Labeling(TUNEL) staning and Western blot test was applied to detect the apoptosis of hippocampal tis-
sue. [Results ] One month after irradiation,new object recognition test showed that the recognition coefficients of 0Gy,
30Gy,and 40Gy groups were 0.62,0.33 ,and 0.23,respectively. There was a significant difference between the 40Gy
dose group and the 0Gy dose group (P=0.05). Morris water maze test showed that the escape latency in the first three
days of the irradiation group was significantly longer than that of the 0Gy group,and the difference between 40Gy and
0Gy dose group was statistically significant (P values in the first three days were 0.003,0.036 and 0.040, respectively).
HE staining showed that the thickness of granulosa cell layer in dentate gyrus of hippocampus in the irradiation group
became thinner. The arrangement of cells was scattered and the gap between cells was enlarged. The cells were also
obviously reduced,deeply stained,and nuclear pyknosis. TUNEL staning showed apoptotic cells significantly increased
in the hippocampal dentate gyrus in the irradiation group. Western blot test showed that the expression of Bax protein
in hippocampus increased and Bcl-2 protein decreased after irradiation. The protein expression was significantly differ-
ent between the 40Gy group and the 0Gy group (P=0.035,0.048). [Conclusions] In this study,the rat model of radia-
tion-induced brain injury was successfully established based on SARRP for the first time. The whole-brain of 40Gy sin-
gle-dose irradiation can be applied as a dose candidate for SARRP.

Subjective words: radiation-induced brain injury ; animal model; precision radiotherapy
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1 #ABEFE
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i Jea I [ 50 S e g 2 B S S IR A AT, WSRO A4S
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[l 5% TLAE WG 5 552 56 5 400 1) B AP R R e 64 T
1.2 SRR E T
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13mA , A HE K 100, 7 5 2 4Gy/min, >R H I8 52 B
(SSD) HE 547 K (Figure 2) . BT 20 &A1 2 410 K
SR SZ B R IR, 25 0 B R R8I T RR I i
BTN T 47 0Gy BT,
1.3 AZRMK

A RRBUTE ARG 1AEH, RGBT R
1) S 56 1 Morris 7K 28 5 52 56 ok 47T IR0 D RE I 3K
ARSI 2R T b v AR B R A BR S W] SuperMaze
AT R E T R GE e AT H AR U 52 5
W KRBT SHA TR A B BYIRA P, R
PR R B AR ) 0 SR RS A B P A 1 4 fik
00, AL S T B B Ak ) A Y ORI i ]
10min Ji B K BUBCA R B iR SR 46 9, R T A KR
SE M — R 5 K N B B IR BB Y C
A AR BT 51 P D IR TR 3 4 5 S B 3 7 ) A
FEE AR, AR B FT IR C RARFEE O . TR
SRR Z BT VA B 8] 55 SRR B 1] 1) LG A TR 28

B AT S 0 58 RS 5 2 R IR K K S
58 KEEHER 160em, 5 E A S0em B [RITE K ith
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Figure 1 SARRP irradiates the whole brain of rats and

protects the esophagus,oropharynx and spinal cord
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(A) Target volume coverage of whole brain irradiation with 30Gy
(B) DVH of whole brain irradiation with 30Gy
(C) Target volume coverage of whole brain irradiation with 40Gy
(D)DVH of whole brain irradiation with 40Gy

Figure 2 The dose-volume histogram (DVH) and target volume coverage of whole
brain irradiation in rats with SARRP
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221 FHYRRA F B
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Figure 3 The body weights in each dose group after
whole brain radiotherapy
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Figure 4 Recognition coefficient of new object
recognition test in rats of each dose group
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Figure 5 The results of Morris water maze test of rats in each dose group
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(B)The percentage of time spent in target quadrant of each group during the probe test
(C)Representative trajectories of swimming rats during the probe test.The red represent for 5s and blue for Os
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(A,C,Ex20;B,D,Fx40)

Figure 6 HE staining of hippocampal dentate gyrus of rats in each
dose group

(A,C,E.XZO;B,D,FX40)
Figure 7 TUNEL apoptotic staining of hippocampal dentate gyrus
of rats in each dose group
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Figure 8 Expression of apoptotic protein in hippocampal dentate gyrus of rats

in different dose groups
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