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X5 48 59 3 F R iH (LB & 1% A B A BaxF#1Ghrelin
e 3o 0p- Al

X E R

AF IR

(VGBI 2= A dn Bl 2= B, =290 730070)

WE A THEREAXFERETTRE &

B igE M. + RIS B E A + BaxEk G A0

Ghrelin& 1% 9 %71, 2170 24T R0 R F 4247 (0, 4, 12, 20, 28 Gy)XH K #HAT74 4 %4, 27 235
1,5, 10, 20 dF b &R NAT R E & G B e+ 35 M P RS BB 6 AL, B B R LR
5 7 AN B Bax®& @ #2Ghrelin#) & & f2 A7, F+ 4 Image-proplus 5.0% W B 45547 #- 44460 Bax
E & FeGhrelinfe B F 49 RARE ., 2R, XHEBH Y LT IMTRE o Bft+ 15
B o & AR E ¥ Bax® & AoGhrelint) £ 348, 1R § & BEHRAERH G A 5 Ta@ast, £
a0t S BB T AT BB AR, A7 R T =45 M b 5 T B M A 5 S AR T AT R4 Bax®E @ £ &
152 E R L gm e EGA, ARG KPR SR AN £ 0938 K Mg ik, Ghrelin 24 § W okt e+
K, 8 h e AR KPR, X &M TR0 LBEE M4, X T 485 § F Bax & & f=Ghrelin49

FAATAH £

K XU A7 T AL Bax T ; Ghreling S 2L

AT A v o Al 21 % T vl 2 4 S, G X0t
B TS GNBUN AR TG S5 . A OC LR SRR
N B ) I AT 5% i (RT3 220 R 4 M i
T S T RERN 15 i LA AR 57 T W0, K
B 7R 2 °Co i eSS 5 /N B D e sz BN, H,
R 2 N AN R ST R e =
Fl I AR A, AT DG L B AR S B AT
U AL RS P Re e R R IA S R IR IS AR TE
8D o NI 07 1 S A AR N Y R L ()
T A, Baxdr VR 40 O T B3 R s 1, 6
% 3E N Jifcaspase-9/caspase- 3 B 4 41 iy & A= A ]
W TP, Ghrelinsg B 1 70 WA i 2 5, A7 18 AL
AR E G e Y RSP T RE . DAL,
9 E5 1 PR T 107 P 2 (10 A2 44 LA M Bax i [ H Ghre-
lin&TA A4k, 75— @ R B L] Sk sh ) i) A 2
BE N 20 U1 32 401 0, X 2k 2 2 75 5% 1 AT
IV R S5 K 5 DI RE AR T Lot A
SCH I X5 S A E AT S R 2
IS P BaxZE [ MIGhrelinff) 35 & i 40 235 i
it PR R AR A, 2 AT X e A BRUV A4 ) BB 1R 5 1

DTN 22 [ R B4 B A BRI AR A

1 MRl5R*
1.1 KWz SRS A%

R 5~6 dif ERIATRL 170 L (TR T 4 g£1 g, 22 )M
KEESER S Py fit ), MEREAFR, BEHL> 0 T
O 2 1 Gyds ST 41, 3 Gyha it 41, 5 Gy#s 5
YLFN7 Gyha S 4, RF434 5. S, K A7 R4 T
40 cm=40 em ) B3 & N, XS SR 58 97 L=
PR 27 58— B R 15 e i it ) 4 B S — I G 0 77
00, 1,3, 5,7 Gy), 4& 59 BH 25100 em, 55 5 #7140 cm
x40 cm, 7 E# K300 cGy/min, HELLARIAT, Bt
AN 44, 12, 20, 28 Gy.

1.2 EgENE

AW TR IS, 5, 10, 20 dINF, WSk A FBAT B, HX

HE R+ 35— B, H 04 A4 # Eh K Ve A0R,

R H0: 2012-04-21 52 H 1 2012-06-21

[H 5% R B2 3 4:(N0.30370163) H it 4 [ AR B2 2L 4 v 41
(No.1107RIZA T4 D)2 P 1174k 25 &35 H (No.2010-127) % W35

HHAEE . Tel: 0931-7971692, E-mail: syyu006@nwnu.edu.cn



858

BRI -

MWK SEARIE 5, FEaFRE, PN Z E &Rk 1
AFRERK, BT AR AR A5 min, A3 500 r/min g
010 min, B F 3 AR & 2K H 42 UV-VIS [ 3)
I3 66 BETH(U-18002, [H %) 43 7l e 75 25 1 Iy Al
JE 7 B (R B 1 R B A D0k ) 0 T 7
HE A TR
1.3 GRALRLFENER

2 SCHR 7 VR AT- BB A ZH 23 H o i A
Dl Wws 220K, sk ab B EAT $1 515 52, PBS
MYk, 3% H.O00 & LATH B P IR S A ) i %
PE, 2 10375 25 Y699 5530 min DU P R S 1k
A7 1 6 04 i Bax FGhrelin( T /E ¥ 1:200), & T
4 °CUKF IS A PBSIPYEG, FRINAEY) Z AR — 4t
CEHURIEG), ZIE 5% 730 min; 4R 5 MIBAR 4 4k 4
b T P B 5 O 1 25 ARV, S0 30 ming X J
4 HPBSHEAL 1, DAB (07 WL {6, IRACKE Yl
gy, WROITEK, B B, A8 B (Olympus,
FX-35WA, HA) T . fepiBax, Ghrelin
FIDAB & A U LAY TR PR A A .
1.4 ElgaHHh

F| H Image-proplus 5.0 1% 53 #1444 (Media Cy-

*P<0.05, **P<0.01, 55X HATLLEL; x: AxHBAET .

bernetics)BEAT 4341, M4 g 423k 22 0) 1 b ik
H 25 SR R 1T, A8z D 43 At Bax Al Ghrelin /e A1 B B
WAL, DLGETHI i T RT3 6 B f (average
optical density, AOD) 7 BH I &k 58 5
1.5 i E

S i 4fs HISPSS13.08 A1 HEAT 4 v 27 73 Mt Ak
B, Hdis HmeantSDFR IR, #5504 -5 0 R4 IR] 5L
LA, SR JH SR 3, P<0.05% 7R 72 5 HAT Wk,
P<0.01K A EE %5 .

2 4
2.1 X5tk R B EREEMRIT L
X2 5m i fal d, &5 0 447 BUE & a RS
PEAH B HEAL 354G A [ R B T = (D), 2 e B
(P<0.05)E#% 7 2 (P<0.01); 5~20 d, 4 Gy 5141 1 &
P % 5 00) LA LG {225 22 5 (P>0.05); 20 dify
12 Gy# 54 556 B4 A HE TG B 25 22 5:(P>0.05); 3L
L S AL AT B R A A I B
1K, %5 15 35 (P<0.05) Btk i % (P<0.01),
T7ZEAY M G5 A . IS A 0 A PR 2 R R
w47 B, B AR 1 S P (P<0.01), 771 8 R 2510 5% ok

*P<0.05, **P<0.01 compared between the radiation groups and the control group; x: all dead.
Bl XS&EHREEOEEEMNEN
Fig.1 Changes of pepsin activity after X-ray radiation

F1 FIE. FHEEZENEELEEEMZE
Table 1 Effect of dosage and time on pepsin activity

(ERe- =] rArT e

AR5 IR Pepsin activity in stomach
Source ¥ e F P

Mean square df F Partial eta squared
Dosage 35.472 142.848%* 0.871
Time 30.640 3 123.389%* 0.813
DosagexTime 20.403 82.163%* 0.897
Error 0.248 85

**P<0.01.
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ORI DA 25, L DA 22 2 4 W S 5 T

(P<0.01), {7 1922 T DA 3 2 S 17 LS 2 2

UG 3ioE

2.2 XSHEIRSTIE + ISR RS E MR T AL
XUHERFRY R, 4 Gy i §E10~20 dig|—

S5 I UG B3 5 % L B 0 (1),

*P<0.05, **P<0.01, 55X AL L < e3B5ET .

SRS LA T BRI 07 S 11 AE 1~20 ds, 38 By BT,
FLA B 22 5 (P<0.05) B A 4 3 72 7:(P<0.01),

J5 2253 M 45 L2620 I ) AN 351 B DR AT B
JH U7 T 2 (14 5 10 S AR A 5 (P<0.01), 1) £ PR 32 64T
WA GE R A N RN CTHES b= S ER P 1]
AR A8 AR (P<0.01).

*P<0.05, **P<0.01 compared between the radiation groups and the control group; x: all dead.
E2 XGP4iE5 RAsAhEEEERI 1L
Fig.2 Changes of lipase activity after X-ray radiation

R2 FIE. BEXAERBEE AR
Table 2 Effect of dosage and time on lipase activity

g 0 g A1

AR SRR Lipase activity in stomach
Source ¥)7 H F i {E

Mean square df F Partial eta squared
Dosage 580 876.564 4 635.519%* 0.968
Time 69 052.698 3 75.548** 0.727
DosagexTime 106 342.438 9 116.346%* 0.925
Error 914.019 85

**P<0.01.

2.3 XH4&iES R B PBaxERHRIT

Ho 95 20 24K 2 557, Bax B [ B 2855 1 40 i
I 5 A S R S ) 3 K R AR AR A, 4 Gy I AR TR A
RIS bR A0 P, 2R O A e, S HLRR I BB
I - 35 WG A 4R 24 KT IR 4 I (513 A-613N) . X
SRR, A BUE A2 Bax i 1 BV R A
ARV FE 1R 3 5k, 4 Gy 5 4147 Bl H 41 2{Bax i [
555 Bk, P OB A SR I 1~10 AKX
WAL, HAT 5 T 25 S(P<0.05)8 H A B & 2 22 5+
(P<0.01), 20 dif/NF- X A, 22 57 AN 12 3 (P>0.05).

12 Gy#m S 44T FUE 2 Bax B [ FH I R 113
WS GAE S8 N5 98D, TR 2 mn T R AL, 55X AL
FHLG, A W2 1 2 5 (P<O. OS)iﬁﬁﬂu%%#
(P<0.01); 20 Gy#@ s 2H AT 1~10 diH A7 B 20
FI B PE R IR LR 28 i 0 R AL, S5 M L, 22 Al
13 (P<0.01); 28 Gy’ S 4 Bax£5 [ 52 5 PH M Kk,
BH 1 40 5 56 R A, 22 S A B 35 (P<0.01) (3R 3).
2.4 XHZk5R5 R B F Ghreling 3Ri%

Ghrelin % 7% FH 4 40 i 32 2250 A0 T 5 IR AN
S, P RIS AR (L (EIAA-EIAN) . X 2

ZHBaxik
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A-C: F FIRRZL, 10, 20 dfF Bl 1 4128 Bax ik 1119 35A(1); D-F: 4 Gy#@ 5t 11, 10, 20 dff il 1 2121 i Bax i (1103 IA(1); G-I 12 Gy#g sS4, 10,
20 dff Bl AHZ P Bax (1 K&IA(); J-L: 20 Gy 411, 5, 10 dff Bl ZHZU P Bax i 11 (1 4A(D); M-N: 28 Gy 41, 5 dff il 5 421t Baxik
FIRRRIE; O: A7 B B ALZUH XS T

A-C: expression of Bax protein in fifal mice stomach in control group on 1, 10, 20 d after radiation; D-F: expression of Bax protein in fifal mice stom-
ach in 4 Gy group on 1, 10, 20 d after radiation(1); G-I: expression of Bax protein in fifal mice stomach in 12 Gy group on 1, 10, 20 d after radiation(1);
J-L: expression of Bax protein in fifal mice stomach in 20 Gy group on 1, 5, 10 d after radiation(1); M-N: expression of Bax protein in fifal mice stom-

ach in 28 Gy group on 1, 5 d after radiation; O: negative control of fifal mice stomach.

E3 BaxZHEBHELAHPHRIE

Fig.3 Expression of Bax in stomach

R3 BaxEBHLAFRIERIX

Table 3 Expression of Bax in stomach

20 5 1d 5d 10d 20d

Groups 1d 5d 10d 20d

Control 0.125 8+0.016 5 0.176 7+0.013 4 0.158 2+0.014 3 0.206 4+0.017 7
4 Gy 0.202 9+0.025 3** 0.198 6+0.017 7* 0.318 84+0.031 3** 0.188 8+0.020 5
12 Gy 0.239 4+0.021 1** 0.303 6+0.048 5** 0.316 140.041 1** 0.242 3£0.024 0*
20 Gy 0.298 6+0.023 9** 0.281 3£0.024 5** 0.330 940.030 5** x

28 Gy 0.338 1+£0.038 5** 0.361 1+0.029 9** X x

*P<0.05, **P< 0.01, X RAIMILE; <: 44T,
*P<0.05, **P<0.01 compared between the radiation groups and the control group; x: all dead.

G AT B 4148 b Ghrelingf) BH P 33515 AN [R) R 2 (1)
IS5 W f1~20 d, 4 GyZ14f i 5 41 21 GhrelinH
PEZIE IO GRS T-0 R4, 22 /AN (2. 2% (P>0.05);
12 Gy414¥ i GhrelinBH PEFIA (1) T 3IWOGAE N )5 X

T, AH 4R 28 LG B4 AIR(P<0.0581P<0.01); 20 Gy4l
PR AT S GhrelinffH 1 FIA LR ZAICT0 AL, HAT
W B 3% 7= 5:(P<0.01); 28 Gy#|Ghrelin 5 55 BH P ¢35,
Eour R LU, 72 5l 25 (P<0.01)(FR4)
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2124 Ghrelinff4R1A(1); G-I 12 Gy4m 4411, 10,20 d
H 20 Ghrelin (1) %14

A-C: A0 RALL 10, 20 dff LS 414U Ghrelin 132 14(1); D-F: 4 Gyﬁwﬁﬁﬂl 10, 20 dfT-FiL 15
175 E 42 Ghrelin [ 234(1); J-L: 20 GyfES 411, 5, 10 dff- il 41214 Ghrelinff)14(1); M-N: 28 Gyfaif4i1, 5 dff- il
(1); O A7 B 15 ALZUA Pt

A-C: expression of Ghrelin in fifal mice stomach in control group on 1, 10, 20 d after radiation(?); D-F: expression of Ghrelin in fifal mice stomach in 4
Gy group on 1, 10, 20 d after radiation(1); G-I: expression of Ghrelin in fifal mice stomach in 12 Gy group on 1, 10, 20 d after radiation(t); J-L: expression
of Ghrelin in fifal mice stomach in 20 Gy group on 1, 5, 10 d after radiation(?); M-N: expression of Ghrelin in fifal mice stomach in 28 Gy group on 1, 5 d
after radiation(1); O: negative control of fifal mice stomach.

&4 GhrelinE §¢HLE YR IE

Fig.4 Expression of Ghrelin in stomach

%4 Ghrelin7E §4HL P AYERIE

Table 4 Expression of Ghrelin in stomach

iR 1d 5d 10d 20d
Groups 1d 5d 10d 20d

Control 0.559 9+0.091 6 0.503 4+0.030 1 0.595 5+0.089 1 0.547 3+0.047 9
4 Gy 0.507 6+0.054 §** 0.462 8+0.057 2 0.510 8+0.086 4 0.502 0+0.031 4
12 Gy 0.404 4+0.038 1%* 0.383 9+0.086 4** 0.393 240.077 3%* 0.470 0+0.038 4*
20 Gy 0.374 7+0.075 9** 0.381 6£0.028 6** 0.304 1£0.027 1%* x

28 Gy 0.330 4+0.044 3%* 0.317 7£0.025 0** x x

*P<0.05, **P<0.01, 53X MEALHI LG x:
*P<0.05, **P<0.01 compared between the radiation groups and the control group; x: all dead.
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ST

TR B 5 VA A L vy, B S 0T TR AR A T
X R 1, i RIS AR R, e
S5 HO NIRRT T GRS Y, T AR AR S 414 Gy)
1 5UE B RS PR AR R S IS5 A RIS TE
M4 A= W) A4 52 31 R B A I, WA BUARAGE R 4t
(1)1 18 T BRI IR, RS VAT 3 o R A 1 i A A
T, Bk 4N, & i oo A A i 4,
B RS, BN T BB e, AR N E
PRI ERYE FH, B BN B A A g, s A e
S AT BAEHR S S 5~20 d Py B R A B A T 0
Mo Fyob, v g 25 W 4123 32 40 i F R
41 H R A T (EI3T-EI3N), ] fe T 20 B A
TSR IR R 2 —

T AR AE S AW AR P SR S AL
FWL S e 2 —, 1 B0 AR E SR ) AR v i
HEEEH. Z2RH0EAEEE T iR TS
&R0 i 5N s /N RS AR A 4 B A /)
W bR s R AR . AR AR B
BHG, Mabasan 2. sz 2R ARSI
HP R R SN 2R BRI I P L S I 4 ) A AN )
FERE FRAR, HEMDE T4 s 7 -+ = Fa g, it
RGBS b Bz e, (R N i B s 4 i 43 54 52
BRI, IF HRER TP, ANGE N -+ 4 g
JBE b Rl 4 B, ASE RGBSR 2200 N RS R, H IR SE
ARt — ek . 4 Gy$E S 44T SUIR 7 B
T E TR 520 AN JEARYK IR E, T REA T4
PSP S RAF RSB T A R ok, B HL
BE T+ IRnsii . 20, 28 Gy A a5 Mg
D RS PEARAG, BT OGRS AR S M AR A 4R
LRGSR Al R W AL IR I v 1 I

Bax i [ &Bel-24 A 5K 05— b, AE A IR BF,
005 N Yifcaspase-9/caspase-31H % i 41 f & A= AN \f
W TR, GEAE M7 R I MO TS Ol . BaxHr
DLIRIYR — AR 1) 20 AE H, YBax it [ R IA I &
I, (R JEAN B 15 M Baxdx (R I /DI, Bax i [
A 5 Bcl-248 [ B B 8 2RAA, S48 i g g T
AHIEFE L5 2 XS S 50 I A7 Bl S R Bz 40 )
Bax#t [ {1 KA 1 58, 1754 Gy4R5S 41M112 Gy4
ST, Ha 520 disfBax 8 1 2028 9k 55 e 0 1
20, W] BESEHLAR A Bax/Bel-2 LU AR T [, 04 1 40 o v
T2U, 20 Gy4E 541128 Gy 241 Bl ' B 1 R
i Bax PH P 1A B 5 5y T BR AL, IR HE i an i,

AEAE W S IR N 56 &R, K W Bax i A AR
BEA0 08 TR D fe, FE XU 2 S S B4
EE LW EH, e KU U AR R
IS 40 L8 TR

Ghrelinft 8 & ™ 4&, {EH Tl e & R4, &
e RN B DR A 2R 0 R TR I i I,
AR PR R AR KRR . WAL A K R
B WAk, O AR RSP SR L SR B,
Ghrelinid H A7 R 47 5 17 6 B (1) 7 U AHE 9T
7, AP B 52 XOP 2 5 5, ' P Ghrelinff) 2814 5
FEAR T AL, — 51, nl RE X5 e i o Al S
R o WA AR B T Sy T, H B AR AR R
BRI R B S, RS 3R AL AN D e A 207, 56
GhrelinZy ¥ (1734 15 1 1 52 FH, {8 GhrelingZ iA 57 %
TESEE R, 4 Gy#E 3 24147 FUE H Ghrelin i 261k tH I
T IRBRAR, 205 O IR, A] e AT BORHIG 7 &
(VRS AR T 3 J N, A R g B 2 AR I S
Ghrelinfr . &5 B FBE A 45 K. XS &4 5
GhrelinfE AT i B W 12148 Kk B4k, K W] Ghrelinn]
Rz 5 E e iy, Ko w2 555
I AGRE I AH G o

T A R T Ul e LA T A 20 i AR 1 BN
JE 7 o e P, Bax 3 15 41 a8 7247 5€, Ghrelin
S5 E R FENLARIE 2 XS 258 5 i,
5 H [l 0T I e 1) 35 R B AIG, Bax g [ 1 R I8 1Y
i, 2 WX £ ] g8 1 Bax B (2t T 40 e i) 9
T WL 52 XU 24w 5 5 3508 8 O i R0 I U 1
P B IS, Ghrelin 1A 7R 5, AXSLL: T, Ghrelinfe
5~20 dfAR A0 5 I A R G 07 TR R () AR A — 3
¢ W] Ghrelin 55 1 &5 11 [ A1 G 07 1t 3% 2k TA) A7 — o 106
%, W97 2 W7 S Ghrelin 2 4 K B Wb 2% 40 Wb 44
TRt M TR g V5 2 TS 7 14 528 55 4b, GhrelinZe
AP 2 5 PR WA IR R U™ I iy 5% i £k
T8 T (R pHARL K 52 Wi W AL B IRV P, 72— e R 3
Wi A B AL E 1. {HBaxiE 1. Ghrelin, B 55 A
Vil 0 G 077 T A XS 20 4 5 0 | 1) 5 i T 3 4 2o R
AT HARER R, 75 ZRAT ST
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Effects of X-ray on Activity of Digestive Enzyme and Expression of Bax and
Ghrelin in Stomach of Fifal Mice

Zuo Wentao, Liu Tingting, Yu Shiyuan*
(College of Life Science, Northwest Normal University, Lanzhou 730070, China)

Abstract To explore the effects of X-ray on activity of pepsin, lipase of duodenum and expression of Bax
and Ghrelin in stomach of fifal mice, 170 mice were irradiated with different dosages (0, 4, 12, 20, 28 Gy) of X-ray.
At 1~20 d after irradiation, detected activity of pepsin and lipase by colorimetry, studied distribution and positive
expression of Bax and Ghrelin by immunohistochemical technology and analyzed them by IPP5.0. Results showed
that X-ray radiation affects activities of pepsin, lipase and expression of Bax and Ghrelin in stomach of fifal mice.
In irradiated group, the activities of pepsin are higher than control group on the first day after irradiated in stomach,
and in other periods the activities are always lower than control group of fifal mice. In irradiated group, the activi-
ties of lipase of duodenum are all always lower than control group. Bax protein immunoreaction appeared in epi-
thelial cells of stomach mucosa, the intensity increased with dosages augment. Ghrelin immunoreaction appeared
in gland cells of stomach mucosa, the intensity reduced with dosages augment. X-ray radiation affects the activity
of digestive enzyme of fifal mice, and this effect might be correlated with the change of positive expression of Bax
protein and Ghrelin in stomach.

Key words X-ray; fifal mice; digestive enzymes; Bax protein; Ghrelin; immunohistochemistry
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