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Effects of Y-rays on memory and expression of collagen [V in mice

Zhang Siqin', Chen Shaoyong', Chai Rong', Wei Li*

(1. College of Stomatology, Guangxi Medical University » Nanning 530021, Guangxi, China
E-mail; seaqingzhang(@qq. com;
2. Department of Human Anatomy , Guangxi Medical University , Nanning 530021, China)

Abstract: Objective The model of radiation brain injury was established to observe the changes of mem-
ory of mice with radiation brain injury and the changes of type IV collagen in the subgranular zone (SGZ) and
subventricular zone (SVZ), and to explore the occurrence mechanism of radiation brain injury, so as to provide
basis for its prevention and treatment. Methods Thirty 2-month-old female mice from Kunming were ran-
domly divided into 3 groups: control group, 1 d after radiation group and 7 d after radiation group, with 10 ca-
ses in each group. The radiation groups were irradiated by ®*Coy- ray, 10 Gy each time, every other day with
the total dose of 20 Gy. The changes of mice memory ability before and after radiation were observed by Morris
water maze. On 1 d and 7 d after the end of irradiation, the expression of collagen IV in subventricular zone
(SVZ) and subgranular zone (SGZ) of hippocampal dentate gyrus were observed by immunohistochemical

method. Results Compared with the control group, the time of finding the platform in the 1 d after radiation

group and 7 d after radiation group prolonged and the times of crossing the platform decreased significantly ( P
<C0.01); the number of collagen IV positive cells in SGZ and SVZ reduced, and the expression weakened ( P <C
0.05). Conclusion Radiation intervention may damage the spatial memory ability of mice, and its mecha-
nism may be related to the effect of type IV collagen degradation on angiogenesis.

Key words: collagen [V ;hippocampal dentate gyrus; SVZ;y-rays
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JICET P % #1495 (radiation brain injury, RBD) J& 3k
EURR b 96 R S A T ak A b Rl WA O e L BT Lk
Jag - 7S E 7/ <l (7 N 7= RN (3 S VNI N 1 A P
(subgranular zone, SGZ) Il fisi = 1) £ & I T X
(subventricular zone, SVZ) J& 5 4F Wi 2L 3 ) # & & A=
18y = BEFB AL, A, 2 XoF i G e BOER B DXL H AT OC T
TR IV R e 5t 25 32K 1 52 Wil 41 38 /D AR PR 2 i
ST T ¢ B0 SR X0 106 10 48 PN B AR M A B 4 0 A
RIS AL 3B G B RS 5 o A 05 1 2 Ak kP
i A5 45 1% R S PR SR AL o ARV AE L e A
BT s RBI R AL LA AT 5 Il ) SGZ i SVZ X
IV A 58 5t A% Ak o DA 52 i il 1 57 5 JIBE 14 £ J3E R R ) RBI
AL B i6 RBI £ 415 i 28 K4
1 MetEAE

1.1 M
L1l A5 o/ BRIV 8RR £ 50 B b ik

(Abcam A D ;5 % BSAL R KE AR 3 & ILHK
AW (Abcam 22 D) s P HL 1gG (Abcam 24 ) 5 HLF
GEHT R (B8 2RI, L 5t s CWXJ80 B1% Co izE B #5
WEIF AL CL R ) 5 Morris 7K 2% & (F [H BB % Bl 2
Bie) s HM500 7 20U @ U R AL (P Leica A R)) ;31
FHLEMZ 3BT ¢ DMR + Q550) (815 Leica 2AH]) .,
11,2 SEmsh¥y sy ) WEFR KA RshY)
H St 30 R B W /N B (52 56 3 ) LA 3 AT IR
5 : SCXK H: 2014-0002),2 A # /A& 25~30 g, K
H it BI85 3 D UK /N B4 Sl % B4 (control group
,Con) it 1 d 44 (1 d after radiation group,Irr-1),
JEH 7 d 4 (7 d after radiation group,Irr-7), &4 10
B RASEIEE T W 3%, A i ROK R, & 1R D

B TA,
1.2 ik
1.2.1 g sh Al p g s, A 3.5%

JKE A (350 mg/kg) [ T 56 JRR B /0N B 155 /)N B R
T K s S 2 /0 LT A B R B T S o B e Al
HBAEMSL AR BE . B L5 IR S %
2o T B R G 7 Sk, bt T OBUAR | S RN 11 s, SIS U
HOCo y B, BB FIE 10 Gy /K, B K I8 5t B8 5 p5
W, Bt RlE IR 20 Gy, X HR 4L/ BUR B S & T [H
FEIRES AR T R

1.2.2 Morris /KRBT AWK Morris KK E
BIE 7Kt B 3l 7 F L AR C SR A AF A Tt RE
W G B e ks T LI I A IV AR,
FE R 3l 6 [ 8 R 55 = R R ook b, F & T
FARMT 1 em AKHRRFFAE (250 1) Co O T A
PR FEACAZ I HT 5 d XA A 28 /N R AT
1CAZ 27 2T N2, B A/ B BRE — SR I Ay i ) T

TR 3 PR A AN TR 2 B T b BE A K SR/ B
60 s NI FIFFIC L & F ik HAEF & LKA 15 s, 4%
Je/NEUFE 60 s I IAT 4K B & 00y UK A B 5
SRFAEZ EARE 15 s, FIVGL G IRt T
S HEAZ IR B RO 2R R 1 4.7 d BB
W 11 GBS A K A B /0N BT o] by BE i 7K v 30 SR
fE 120 s NS 1 R 2E b & 00 B 1 B ] L2887 5 K
BV B B UK B

1.2.3 MEALYI R BHIME KRS I 25 W 5 %t 52
B0 /N BREAT R RV T AL BE , FErh xR 10 /N R
1 d A 10 HUNRCF RO S 1 d IO 5
7 A4 10 HUNR TS 7 d O R T /N
B My 2 2R Btk 10 96 Sk A S FRCE 30 V0 RE MR A T
(0.1 mol/L,pH{H N 7.4 1 PBS W4 C &1 T
R, HEMALUCTIIR)E B —80 °C vKHE IR A7,
FEAE ¥ 2K VR U AL 1 A 3 2 R vk VR U e R 2y 30
pm) BERE 3 R BEE 1 R R U 0 e VK AR R BT
PBS W& P ¢ L B 4 A g 5 19 /0 BUBE B 2 L an & 1
TR R 13K 4T Collagen IV %28 20 214k 2% Yo f5,

|1 ki
E:A:SVZ K ;B:SGZ K

12,4 fpyEd B ekl Fy 4 iR R 22 nh ik
(pH 6. ) BE (98 “C/K 5 min) ;& J5 I A A PBS
PP (5 min X3 W) 3% A H, O, 2 ¥ B P IR
i ALY 20 min; PR T 5 %0 i 45 106 = i 3P
20 min J5 . & TRIT/NE Collagen IV £ FEBEdiiA (1
40004 CiE 2,45 2 d, JH PBS w1 (5 min X4 W) )&,
AR IgG (1 2 5000 H, EEPFE 1 h, DAB 1
@, BN R VKR Y R 48 B — A ) i 7 TR — 5K 3
B A b B TR HEAT K B A B SR

1.2.5 WNAEREESIH % 7 DMR + Q550 it5
PLEMG 43 A b, B0 &8 K 400 % 5, B 0. 0025
mm?® [ SGZ Ml SVZ X IV R U8k, 54> bR A
THEC 3 W OB

1.2.6 Siit%¥ ik >RH SPSS 20. 0 fil GraphPad
Prism 6. 0 % 52 56 25 5 3E 47 58 1H 8108 50 7 . 3098 H (o
EORMRK ZHMEARBEIL B R HBRE R T 200
(One-way ANOVA), 5% Fb 8 2% A LSD-¢ ¥ 5%, P
<0.05 NZERAGITFEX,
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2.1 Morris Kk B2 MRR L IR BMWHE T o - .
GUNRE 1 KT A BN R AREL I e i
VL R B LI 20 R i g S Rl 1
I SERE PN C AR TS ATy oLa I L i
LA TS F B YRS (P <0 01 JUE 24, § oiF S NN S o

2B) M A JG 1d.7d i/ B2 18] 22 55 9% B 4 it
22 Y (P >0.05, WK 2A & 2B) s & 41 /N B ko
EERLE T FELCP >0.05, LK 20,

1t il feen

the frerency of lrongs U

B 2 /NEEE AT E Morris A2k E 4
FAE—REHTEWHEELB FRTE 8 RK.C. i ik
&, D~F. ko, £ D xt B4 E. 4t 5 1 d 4L, F. i 4t
FETdA;5xBaAMt, " P<<0.01(n =10)

2.2 IV ER R ATE =4/ SGZ K SVZ 1) %
RIEN NRREHER L EAEBERRR.RET
G A it 5 LS - (UL 3D . SR 1 L7 d gl B
SGZ.SVZ Wy IV Y Jig Ji 3 38 FEAR , o IV Y e Ji B i /0 T
RG], 2R A G2 8 L P <0, 05) ;4 1
d.7 d A/ RZ IV B R A 22 S gt L
(P>0.05 LA b,

W3 INAKEAL SGZ Fn SVZ thk ik (£ % 41, X100)
E AL X B A.SGZ; Bl 2t B M .SVZ; A2 % 4t )5 1 d 4.
SGZ;B2: % 41 1 d 4 ,SVZ; A3 4t g 7 d #1,SGZ; B3 #k 4t 7
d#4,SVZ
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M4 HFAPMRNARERLELE
AANAERRESNHE,SCGZ;B:NERKRE W #H 2.SVZ: 5 3 H#
A, P <<0.05(n =10)

3 iFie

4> Jisi B8 5t V8 97 (whole-brain radiotherapy, WB-
RT) &) 1Z IR Y7 Sk S0 8 e e A 0 ik 2
— AELJE B A AR B P98 A0 % ) st s 2 A T sl G )
TEH A B A 2H 208 s, A 23k 500 &k WBRT
TR BT S A7 3 23 e DR IE G A AR 3R e v o O
VI8 05, IF BLLBHE 01 o5 128 1 0 AR K — &6 45«
EAESK . Bl 3D-35 Ao 5 8 5 A IT B & R A
IE FH s VP 5 1S B s 1o e R 3ok % A 5 A B T s R
FiLIE # Al 2040 5 . R an sk, i RBI 4548 & WBRT
UL L™ 0 5 R L RBI Y 825 BEIA 0 3 RE B 1
2 20 T RE B B S A AR L M EE S e T AR A 0
HUS P, BEAR AR R RBI AL B E

IV 7R 52 Jert e g o i ok i, 7857 B 114 3 B2 A 2 —
XoF A2 T4 i A= LA R RN 4 455 I A JE I 1) 1F E AR BT e
FOCHE BN A AT e R W E Mk I A 3 1 15
Giannoni P ZERMifi ] Collagen IV #9840 1k 4 {7 5 W0
ST IR P it RO /0N BRUASE A I ok i A5 I 2R A L Ol
o AR BB R A A TS AR Y Tha-1 4 PR /N i S5 4
b0, &35 SR S 7 A I A5 R G A6 47 17 ) B P B Tha-1
SR /IN B T4 L AR . B S FR Y 1 U
I i i BBl IV 764 e D i1 2 3K Jis R AR P 2 400 i 1
B B 3 7% B AR A BT AE . AR R I D B
i) SGZ A1 SVZ IV Y Jig Ji 3 3k B A 45 SR 3R W
ST BE B0 T M M 4F B . Rubioaraiz A 451 44
R BRI 3 5 3, 4-F H R R R O D i Of T A /1N
Fie S 00 M 4R 5 118 26 1k KT LA B & i 28 48 0 IR
DN o 25 R S B AL G 5 o 5 I A 3 R P R IV R R
3K T 8 AR AR, DA TTT 2 R 10 A o e %) 3 375 P R 58 Bk

AT T Morris 7KK B SE5 A& B, 5 X I8 2H 4H
Fb s O I /0N BRUER — YR 20 8- 15 04 B ] B 00 S G, 2
FH B E WD MR R 1 d 7 d N Z
] A 22 5 BRI v PR IR IR /I R Y 28 [t A2 he
J1H R R TR AT L IR A & B L O /N BRI Y SGZ
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