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WE BRI THREES [EC-6 41 GSK3 B 5 5 F@MAIBG S MM T RXR, UURIRE GSK3 B 5
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Caspase-3 Assay Kit (Sigma-Aldrich, USA) %,

1.3  RT-PCR (Reverse transcription-polymerase
chain reaction) ;:4&ll GSK3 B #0 caspase-3
mRNA Fi&

F Tripure $2H IEC-6 41l st RNA; HUFEAR
RNA 5.0pg ii#Es%4414% cDNA; 591751 4 : GSK3p
514 Ejif 5-CCTTAACCTGGTGCTGGACT -3°,
T 5°-AGCTCTGGTGCCCTGTAGTA -3’; Caspase
3 514 L 5-TCTTCAGAGGCGACTACTGC
-3°, N 5°-TCCGGTTAACACGAGTGAGG-3’; P-
actin 5|¥): Ef 5-CATTGTCACCAACTGGGAC
G-3’, Fif 5-CATAGCTCTTCTCCAGGGAG -3,
GSK3p Fil caspase-3 PCR § #851F 4. 94°Cx30s,
58°Cx30s, 72°Cx1min, L1738 MG, f5tfi 72°C
10min. 347 =H) UK EERSE T Gel Doc 2000 &5
SN RGN AT KBS AT, L H IS PCR =)
FAHE T VI B-actin FIA =W {E HAE = 3
IR 2Rk KT
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B GREANS.Spg AL IAE [y P R R
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J&£ 24075 mg/mL R 4 S 14 JES A0 B it 5 s 1 I 42 T
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J5, ARRE RN, R S N ) R PR IR 4T 4 3R 4K
b AR . BEATTRORNE T RS, DA
A0S JRH EEAE AT SE T 0

1.6  Caspase-3 B&/E 94N

MRS S TEC-6 4 s, MEEA
i Ja A GENGE caspase-3 757, AR D IR

% Sigma-Aldrich /A 7] caspase-3 Assay Kit H [{)#24F
YT REAT, &5 FO6EE REAE LAREAS 0] B LU B AT
Gt ot

1.7 REEATESEEN
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PN WAEE PG, FERFAFEA T 5004 4 fifd Py
il - O = o 1 7 2
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RO IEC-6 41 s DNA, F 2% B IR B e e ik A 7 i vk
Kl DNA FBeAk.

1.9  %FHitoh

SEIGH K H Microsoft Excel #A-3E4T 7 2 5%
PERGIG AN ¢ K006, p<0.05 A2 L% .

2 H#HR
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WS 30 min, IEC-6 4l/fd GSK3 p mRNA #*
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GSK3 B HBERA AT W] AL T X ALK O
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2.2 yBEEIXF IEC-6 4Hf# caspase-3 mRNA FRixHY

A
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23y (853 IEC-6 42 GSK3B. caspase-3
B 5 1A 200
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Fig.1 Changes of GSK3 B mRNA expression(a) and phosphorylationin(b) in IEC-6 cells after 6Gy y-irradiation
(Typical result of three independent experiments)
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Fig.2 Changes of caspase-3 mRNA expression in IEC-6 cells after 6Gy y-irradiation
(Typical result of three independent experiments)

Table 1 Changes of GSK3 p and caspase-3 enzymes activity in IEC-6 cells after y-irradiation (n=6, X +s)
Time after 6Gy y-irradiation/min
Contol / % Control
5 30 60 120
GSK3 p 100 135+25.2 194+27.6" 276+34.7% 30243827
Caspase-3 100 1274174 1534292 213426.80 286+31.5?

M p<0.05; @ p<0.01 vs control
2.4 HN%] GSK3 B #0 caspase-3 BE Xt viggtig s ST VRN ACIL v S S HUR 41t n) B ARE T4
IEC-6 4RE AT A E 5 = B 220 e, (AR B A0 GSK3 B s PG T
T8O B S, SR T4 M 23 240 TR R O
2o FREE AR GSK3 B I caspase-3 I
TR ATREPT y FRIH 5 S0 IEC-6 4 i .

296 kL Hoechst 33342 %, IE% IEC-6
M 3R G, RWAH L. v HHLIUH TEC-6
AM)S 12h SPGB AR, BT
SRR R T A R R LB AN SN T

(bubbling) A% Rl T LA ARFAE (LI 3).

I HY GSK3 B 5 il sl A6 4 LiCl 20mmol
FN caspase-3 5 HEHIHIF] z-DEVD. fmk 100pmol
3 FAE B FR 1K) TEC-6 400 30min, AR JKe Ak HE
JE ) TBC-6 40 L2 AT 6Gy y SFEEAT, MRS 12h )5
Kl IEC-6 MM B 47 .. S RFH LiCl FULE Fig.3 Nuclear condensation and debris in apoptotic IEC-6
+y SRR A Al y AT 120 2R CL IR T A i cells 12h after 6Gy y-irradiation (Hoechst 33342
H R R G, SXTIRAUK T3 caspase-3 HF stainingx200)

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Table 2 Percentage of apoptotic IEC-6 cells in different

pretreatments after y-irradiation (n=6, X +s)
Treatment Apoptosis / %
Control 4.8+0.3
y-irradiation 33.6+8.3?
LiCl 3.8+0.5
y-irradiation + LiCl 8.4+5.1¥
z-DEVD.fmk 4.240.7
y-irradiation + z-DEVD. fmk ~ 17.2£5.2(0®

W p< p<0.05,® p<<0.01 vs control; @ p<<0.05,
@ p<<0.01 vs y-irradiation

2.5 0% GSK3 B #0 caspase-3 HE Xt v iR BBIES
IEC-6 #fiffl DNA FER{L B9 IR

Fl GSK3 B #1 caspase-3 il 57| T 4b #E TEC-6 4
M, FREEAT v SFEIURS 12h £ DNA FBiik,
g LR PRI nT RS BT v FE S 1) TEC-6
41 /s DNA F BiAk, {H caspase-3 Il 71 A4 % R
AN GSK3B FIHIFI ISR 2 (LK 4D,

500bp

300bp
100bp

Maker  Con. YT, y-irra. y-irra.+
+ LiCl z-DEVD.fmk

Fig.4 Effects of different pretreatments on DNA
fragmentation induced by 6Gy y-irradiation in cultured
IEC-6 cells. (Typical result of three independent
experiments)
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RV T v 85T GSK3 B MG 5 caspase-3
LR R, WK caspase-3 mRNA FKIATE y
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& y FESTEUIEC-6 AR T EE IR —.
AHFFEH N GSK3 B AF e A i 751 my LA RH
y BESHA S IEC-6 AT, $#5iH#%E GSK3 B
RIS T P REAE TSP v Hm i 20Ul b R 4 B 4 1 o 22
By 2 —, Ling 25U%E SH-SYSY itk b Wi ge s
Fp S ] GSK3 B 1T LABH T Thapsigargin i75 5 (1 41
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Effects on regulation of GSK3 B coupled signaling transduction pathway in

radiation-induced apoptosis of IEC-6 cells

ZHOU Zhou ZHANG Lei DENG Zhaohui

YU Xiaodong ZHANG Guangbin YU Zhengping

(Department of Occupational Health, Third Military Medical University, Chongqing 400038)

ABSTRACT The work is to determine the effects of y-irradiation on GSK3 B coupled signaling transduction path-

way in IEC-6 cells, and protect effects of regulation of GSK3 B and caspase-3 activation onyirradiation induced IEC-6

cells injuries. The changes of GSK-3 3 and caspase-3 mRNA expression were determined by RT-PCR. The change of

GSK-3 B phosphorylation was determined by western blotting. The changes of GSK-3 B enzymes activity were tested

by radiation activity measurement. The changes of caspase-3 enzymes activity were assessed via a colorimetric assay

with specific substrates. The IEC-6 cells apoptosis were determined by Hoechst 33342 staining and DNA ladder. The

results show that 6Gy y-irradiation increased apoptotic cell percentage in IEC-6 cells. Significant changes of GSK3 3

and downstream signal transduction molecular caspase-3 in mRNA expression, GSK3 B protein dephosphorylation

and protein enzymatic activation were observed after the irradiation. GSK3 B and coupled signal transduction path-

way may play an important role to promote IEC-6 cells apoptosis. Inhibition of GSK3  activation can provide pro-

tective effects against the irradiation induced IEC-6 cells apoptosis. Pretreatment with caspase-3 specific inhibitor has

similar effects on IEC-6 cells, being characterized by decreasing apoptotic cell percentage and blockade of DNA

fragmentation induced by the irradiation. GSK3 3 and coupled signal transduction pathway plays a very important

role in the irradiation induced IEC-6 cells injuries. Antagonism of GSK3 3 and caspase-3 activation may be an impor-

tant approach to protect intestinal epithelial function. These results are of clinical relevance in antagonism of the irra-

diation induced intestinal dysfunctions.

KEYWORDS vy-irradiation, IEC-6 cells, GSK3 3, Caspase-3, Apoptosis
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