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FE AN A R R R S R S AR S B A A T R LB . AN B 5 Gy v SRR E, A
B PR A P T B TR A O T A DGR AR P53 R AR it AR SR DA L 9E T, RT-PCR iRk
ML, Western 7 VAR (IFRIA . L5 PR ol AR L, (RERSEIBHR & 2 UM RIAAE 3, PGB e
WRELAH M R T g R R R T 9L [ Bax. caspas-3, [ Bel-2, Bel-2/Bax HUfHTH&; #ii P53 &
FIRIE . IRR 7SR pE T il i) P53 SR E3RIE, UM TAHREE R, T4l - an il =4, Ak

15 52 RN BT I 6
KR RCRFORME, R, AIMIET, AR
FESEES  R8I8, R818.7, R818.74, Q691.5

B A% BE AT T A AR, NSRS I 45 Fof
NS IR o A% BERIN ] — 7 T 2 N2 ok
kb, WSTrRE, REERH: Ui, thRTRE
RN GO F LGB, TR R, Wyl
IRV DU SRt A B A R A5 i A . BEAR
(RIS 25 ) B8 ) LICRE A 3 B R 400 35 IS, (R
PR — e 22 A SR 2 LR L
S, BARRILT SR, B S
WIAFAEVE 2 AR Z Ak e BRI e SRR R4 S Bl
P2 H TR R A T A

fIRER TE R 1 LA ARE (1 2 W 7)1 45,
FH St AT 4, DU R A= ) A e PR A 2 A
sl AEDUMIE . R RHLR S B D e b I 2 241
A T AR 21, A G R S R AT B
ST WA D o ARSI NR SR Se SR M £ 4R
SR T AT THREO, WO R B2y
P RIAUT AP O T B R SR T

1 SRIE#RIFN X
1.1 IKREBREE

SR P AR SR 5 SR MI A LB K 1 T SR
N UL, BB B R, e I P A i %

M. 7 FE<2kD, 7E0RE 1.21. #EE Ay H 72
JKC il AR
12  SEzh4)

6 JH, HEPE, WS SX1 IR RN,
L PG 45 b g8 AT 5 T 2 40 S 3 AR AR [VF R E
SCXK () 2007-001],
1.3 XS FAik5

13.1 A% BD FACSAria B N4, Ul
ol FEEREAR SR IAX, BIO-RAD, Trana-Blot;
2RI R FE, BIO-RAD; 1h2% k69 e ifs
#4:, Chemi Doc XRS.

1.3.2 KA FTEGHE (Annexin V-FITC): J1J&
AF], HE7; beta-actin P4, sc-47778, Santa Cruz
Biotechnology ; P53 #i £ :s¢-73566, Santa Cruz
Biotechnology .
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1.4.1 (&R o R R4 545 R 30d 475 600 %
wh SEIR /N ARG SRR 5 41, 10 H/4,

FUIRRER , WK 0 CRRAI4]) . 200, 300, 400
A1 500mg/kg, FFRLZG 1K, ES: 14d, B9 7
R /NRIEAT A S A, USRI 7 Gy, AR
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70 ¢Gy /min, H E AR BT HEFT BEA IR B ©Co y U,

WP 1.2x107q, FRSCHE O A 2.5 m.
MEEARIAREEAL 30 d /DA B DL, 4ivl 30d

PERnTE IR VRN (R - NS /AT (- L

{435 H=[(ab+30c)/n]/[(a’b"+30c)/n’]

X, as a gl g P 4R AL B BB T KRR E 3
FEEREG by b 23l oA 4 29 R IR AL IR K R AE T
B v O S 2 H AN IRAH K R 30 d 776 A
B ony n oS PR 2R U B R
=12 MRS EH.
142 &RR o RAEXT 524145 /) SR B e 2m i B
TH e SEE N RIS b IE N AL, Al
S AR (300 mg/kg) 3 ANSEIRAL, 6
R/ . TELLREHR IR R RS 14d, &R 1k, 1IEW
o FEZH A Bl U 2 E T K . 252458 14d BRIE
HO IR A AN R PCo v WG R
o IS4 F: 5 Gy IR, FIE% 33 cGy/min, “Co
y R, o R B A B I s B e Rk a2
BITHL, WS 4.1x10%q, /NEAE 3 emx3 cmx8 cm
A VLSRN, BEBEIE ORI 80 cm, i
SR 1%. BESEH 64 12, 24 F148 h BUH P K
FBRIBER,  FHVE ST 2SI E 4 mL 4533 PBS W -
i, ANIRAT S, FH 400 H 1M 3E, 1500 r/min
B0 10min, FALT 2 mL PBS W i 240 i B
JHIR 40 B 53 B9V 53 25t SR A M, e, oKf
IR EE R ZE 10°/mL ZiA7, HalkmlE idget, H
A AR L
1.4.3 KR A RAE A AR /1 RIRLLLR 0 0 )R ==
KA R EL TR LR/ N 10 2, 4
A 1.4.2, WS 6 h, SEEHIRE, AR
2Ly AT RT-PCR 5 ¥4 A5 Il Bax . Bel-2 .
Caspase-3, SHRUWIF: & RNA #2H{- Real Time-
Polymerase Chain Reaetion (RT-PCR) (A& MHHE
) BRI HL YK . elDoc2000 FUBEIR i 2R 40
WEREE I, P (1) 2 5 i R e 4 H i %
49, UL GAPDH JZI, Photoshop7.0 4374k o
FH A RT-PCR RH6 414 L4 1,
1.4.4 RRE o RAET R4 545 /) RIFLLLR 4000, P53
Ea#em A 1.43 NEIENE, H Western blot /7
ERIN P53 R H, AP

ARSI 2 A S R41Z 100 mg,

TN AR 1 mL, 2%, 10000g 2.0 5 min,
BB I AR R 2xSDS buffer, ik Smin, i
HUKHT, 10000 g 250> 5min, B3 T 5 1 S2 % .
SDS-PAGE: 43 12%, W4 5%, W4h e i
80V, HiJk 45min; Z3BEtE 120V, 3he .
FAEEYR 90 2 min, 28047K 1 min, ¥ A\ PVDF &1L,
YT HEREOCGIAT R : T 100mA, 1min. FfH4]:
5%BSA W, 4CEMR. —PiE: ARCkE
beta-actin FLAAFI/IN FRRIE 1) P53 Hifk, LL1: 1000
Fike s SolUE ) Anti-Gadd4s $iA, LL 1 : 200 Fiks
4CHI . —HiFE: Pl =90, b —he, #LL1:
10000 FiF¢; = 2 he ECL WML FROG B,
Hi. PT84 Bandscand.3 8843470 ¥T S
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Table 1 Experimental condition of gene in the assay of
RT-PCR

Amplificati
Gene Up and down gene p. 1. cation
condition
94°C 20"
Uptt, tcact;
Gapdh prigaacgagaageicactos 58°C 20"
Down:tccaccaccctgttgctgga
72°C 20"
94°C 20"
Bax Up:tgcagaggatgattgctgac 56°C 20"
Down:gatcagctcgggcactttag
72°C 20"
94°C 20"
Bel2 Up:aggagcaggtgcctacaaga 56°C 20"
Down:gcattttcccaccactgtet
72°C 20"
94°C 20"
Up:gggcctgttgaactgaaaaa . "
Caspase 3 Down:ccgtectttgaatttctcca 4C 20
72°C 20"
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Filo® KB sxt 30 d 735 2 5 ) fak 3 MEEA TG
5, FH RS PIRE A IS B2 ol 1 e 2 PEREAT RS
2 R
21 REEZEEESRG/R 30d FEERLE

TEATZS T AR FEAR SR e 50, X152 7 Gy 5
ANEL 30 d TEAEER L S ENE AL IS TR R FE Bl AT
£ 25
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Table 2 Influence of survival at different dose of oligo-
chitaosan on irradiated mice (X s, n=10)

Drug dose/mgkg”

0 200 300 400 500

30 days survival 10 30% 40* 30 20%
rate/ %

Averagesunvival ) o g g0 q190% 167¢
time/ day

Protection index — 1.74 1.83 1.68 1.45

Bcl-2 Tiff, Caspas-3 Lilf, Bcl-2/Bax UAHEK,
HART 15 AR FEERMELL T AH I N 5 H i et o
AL, Caspas-3 Fiff, Bax Fiff, Bel-2 il
Bel-2/Bax L4, JFmT 1, H 5 Raifg 414
Gt F T

Table 4 The effects of oligo-chitosan on apoptosis related

Note: vs. Irradiation group, * p<0.01.

M2 G, 45 2520 A 40l LE
AR 20%. 30%. 20%- 10%, “FII7EN
RIS el AT #2257 (p<0.01), P
B 50 174, 1.83, 1.68. 1.45, H 300 mg/kg
PAES AL 30 d AR PG RERR Y 1R
ol (RIIEE =12 HHBO.

22 EEREBRBEESHRG)RSEKEHRA

T RS2 M FE A (8] 25 10 4

AR SR T TS 8 S 4503 /)~ B P A 2 40 B 1
(RIS WAL 3.

Table 3 The effect of marrow apoptosis of oligo-chitosan
irradiated at 5 Gy irradiation on different time after irra-
diation in mice (X £8, n=6)

gene in mice spleen (X =£s, n=6)
Group
Gene Control Irradiation ~ Oligo-chitosan-irradiation
group group group

Bax 0.45+£0.14  0.68+0.02  0.59+0.05

Bcl-2 0.85+0.07 0.48+0.16  0.86+0.06*

Caspas-3  0.31£0.19 0.97+0.12  0.27+0.06*

Bcel-2/Bax  2.09£092 0.71£0.23  1.46+0.12*

Time after Control Irradiation Oligo-chitosan-+ir

irradiation /h  group group radiation group

6 32.85£10.76  20.36+2.53*

12 30.0542.23  23.38+8.71%*
16.81+5.70

24 14.49+2.10 14.22+1.07

48 14.73£1.50 14.08+3.51

Note: * vs. Irradiation group, p<0.01.

WG 6—12 h /SRR SEbk R 40 v T3k ARl
e, 24h HHT N, X5 SCHER[71H0E — 2.
FESCIRBEALT g R AE (R Al R AL BT
B, DL 6—12 h bk,  H 500 ol B4l
AL ZE AR B (p<0.01).

23 EEBRERBEESHRG/RBALMAT

HARERRIET LN

ISR Fe SR AR i B/ S 6 h B4 234
o5 A Bax. Bel-2. Caspase-3 % Bcl-2/Bax [
TR 4. AR EIR, DRZBIGE, HTE
[l Bax. Bcl-2. Caspas-3 FRIABIAIE . a4
AAH P TR 5 IEH X A AL, Bax L,

Note: * vs. Irradiation group, p<0.05.

24  RBEEBENIESRG/REEALME P53
Ed=L:0pA10)

LT, SRAEI ALY PS3 A T
IEFX AL, MRERSTIRAEAL P53 RBP4l
AT I AT $05, (RRFER BRI P53
Ik

1 2 3

Fig.1 The effects of oligo-chitosan on the expression of P53
proten in mice spleen
1: Control, 2: Irradiation, 3: Irradiation+oligo-chitosan
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P53 TEA510 40 B A7 b T A F DR ke e 2
Sy CREPREEE” . WFFURIL: KR SRS T
TRt R PS3 BR T WA N, UiEH P53 &
LIRSS S M T ARSI s gl G 41 PS3 HR
FEm, 5 ERE B MRS SRR M4 P53 &
FIZIRRAC,  BEIMICER 7o SR Ha i T 34 P53 4R
FRIEAIHIER . PS3 i SN T AL
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i Bax/Bel-2 X — A PR S He 1 58 il o

Bel-2 Al Bax 2R AT —X X RE VI
PHTIED, g T iR EE/EH . Bel-2
PN AP T, Bax WM SELN P T . Bel-2 gt
DR e s P TR ISR, A B840 i i BEL By 22
RIS R, KA SRS RS, &
(RBIR TAE FH 52 B30 ) 8 22 2 2 7 00 4 i ) 4
R, 85 BT R S4B T . Bel-2/Bax LG4 ¥k
JE 4 M Az L A GBI VR - 4 Bax —SRAKTE T,
{FE S RET. M Bel-2 Fid&E LT, Bax %
153 TF, 5 Bel-2 JE it € 11 Bel-2/Bax F il — SR 44,
AT Bax RAMAEFA MR TIMEN . 4
Bel-2/Bax ECAE>1 I, 4y T B S8 n,
Bel-2/Bax FUfE<1 I}, 0T M. AL
R SE R4 T 55 K] Bax. Caspas-3 K143
N, FEIE TR Bel-2 ik 11, Bel-2/Bax tb
E>1, 1 HS AR AA g 2R . RCE
FCIREWEAT 8 S 45403 /0N BB 2 2 A W s A 9 T 1
1EH

Wt &I, DNA #4548 P53 & s 1 BTt
P53 Xt Bel-2 Al Bax Rk, FRATGHHxt
P TR IR ZE Jy . sk al W, P53 RE A 7E
mRNA KV 30i% Bax i K R IA R bel-2 JE A
215 . P53 155 T 0] 8 3 40 38 ik 50 4
Bax. Bcl-2 (LG, AR S5 56 v sl i S 4 45 2 5 DA
g ARl AR SR PS3 MRk, i
FWT, 7 mRNA K0S Bel-2 JE R 2 Al
] Bax FE R IE, L4 A Bel-2. Bax [#HL
il B e A O R TR R T, SRR TN
HFI /D, F05 T DNA S350 40 B A T E

IR R R S R n e m R =R %, o
PO P TR A RN R —

4 g

ASERAEANL 7> 7P LR TR TR
X B2 M /IS BRI I 8 B R S e s A I R T
ToAHSRIE DR S 2 1 B I 18] AR A R, R IR 52
SRPEIE L A0 P53 B FARIA T, A4 I T
DIIE, (e Bbak g A Ge se i i i 195, A B T
B LEi A I R gL, R RE R IR, A
AR AR R L

S5 3k
1 B LT BN T I8 a T OF ST BLIR )], [ AR
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Effects of oligo-chitosan on apoptosis of radiated mice

GUO Jianping' ZHANG Huaping® AN Quan'
WEI Jinping' ZHOU Jinyuan' YANG Zhongtian'
!(China Institute for Radiation Protection, Taiyuan 030006, China)
?(Shanxi Medical University, Taiyuan 030001, China)

ABSTRACT In order to study the mechanism of oligo-chitosan boosting survival rate with irradiated mice, the
apoptosis number of borrow leukomo-nocyte cell, apoptosis related gene and P53 protein expression of the mice after
5 Gy y-rays irradiation was investigated respectively. The cell apoptosis was analyzed by flow cytometry. Apoptosis
related gene was determined by Real Time-Polymerase Chain Reaction (RT-PCR) and Western blot assay was used to
examine the expression of P53. Compared with the control group, the results show that oligo-chitosan can either in-
crease the survival rate or decrease the number of apoptosis and apoptosis related gene of Bax caspas-3, while Bc1-2
and Bcl-2/Bax ratio increase and the expression of P53 is restrained. It can be deduced that oligo-chitosan will influ-
ence the apoptosis related gene because of refraining the expression of P53 and leaded to shutdown the number of
apoptosis, which then improve the survival rate of irradiated mice effectively.

KEYWORDS Oligo-chitosan, Radiation, Apoptosis, Survival rate
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