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Abstract

AIM: To investigate the expression of caspase-3, Fas and
bcl-2 gene in y-radiation-induced smooth muscle cells of
bile duct.

METHODS: Twelve dogs were randomly divided into 1%pd
radioactive stent group (PRS, n = 6) and the control group
(NC, n = 6). Stenosis models of biliary duct after injury
were established. 1%pd radioactive and normal stent were
transplanted into the dogs of PRS and NC groups
respectively. The y-radiation-induced apoptosis of the
smooth muscle cells and the expression of Fas, bcl-2
gene were detected by TUNEL and immunohistochemis-

try respectively. The expression of caspase-3 mMRNA was
detected by reverse transcription polymerase chain reac-
tion (RT-PCR).

RESULTS: The caspase-3 and Fas gene were highly
expressed (0.44 4 0.09, 83.33% respectively) in dogs
of PRS group, and significant apoptosis of muscle cells
(87.90 £ 7.96) was observed. There was no marked
stenosis in extrahepatic duct. However, caspase-3 and Fas
were lowly expressed (0.16 +0.02, 50.00% respectively)
in dogs of NC group, and no significant apoptosis of muscle
cells (5.60 £ 0.51) was observed. Significant difference
existed between dogs of PRS and NC group in caspase-
3, Fas and bcl-2 expression and the apoptosis of muscle
cells (P<0.05). Marked stenosis appeared in extrahepatic
duct. The expression of bcl-2 gene was significantly de-
creased in dogs of PRS group as compared with than of
NC group (16.66% vs 83.33%, P<0.05).

CONCLUSION: %°pd radioactive stent can increase the
expression of caspase-3 and Fas gene and promote the
apoptosis of smooth muscle cells of bile duct. The level of
bcl-2 expression is associated with the sensitivity of muscle
cells to y-radiation. *pd radioactive stent can facilitate the
apoptosis of muscle cells by reducing bcl-2 expression,
S0 as to prevent the stenosis of extrahepatic duct.

Key Words:'%pd radioactive stent; y-radiation; Caspase-
3; Fas; Bcl-2; Apoptosis
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FALEAZ ] £ Gt 2 LR B AR

$ER 105 F 2H K AR A4 P caspase—3 7 Fas A
Rk X 2R (0.44 + 0.09 vs0.16 £ 0.02,
83.33% vs 50.00%, P<0.05), %I EIE7E-TFF s
feA (87.90 + 7.96 vs 5.60 + 0.51, P<0.05), AF
e TR RR 538 ¥ 42 caspase—3 7 Fas 2 F K
Fik, e R B -T R L ARl RO, mIFsh
Re /e AR B E Cpd XA R ILE WL bel-2 KR
FokEER X RME (16.66% vs 83.33%, P<0.05),
H bel-2 35 WARE A 248 R A7 B ILRR 23 78 -F 7R L dm fie,
A, L RIFSMEAE TR Rk bol-2 R E & Ak
20 K Je i kR I 7A T A Lsm B A —, WA A e
FERHBIRE.

ZEip 9pd AASTHE X2 T VAE caspase—3 F7 Fas R,
PR KR 38 78 - 7 WL m IR =5 bel—2 3 B AGA KT
5 bm pa st Ag S e ARG &, Cpd ARSI L RaE i E
& bel-2 AW &GA, AL R A2 E 3 78 -F 7 WL 40 L )
T, M dph KIS E 5 %

K@) ' “pd X ZE; v H4&; Caspase-3; Fas;bel-2; T

TRE. KR, Sbie, FBU, B4 =40, &5 BEM 2. Cod B
SRIEEBEVBIMBRBCRNEXERNEE. BREABERT
2005;13(14):1721-1724
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Caspase sl R AT L3 P 40 L g T-AH SC B A
W, iy ] N H 12& Caspase=3, /22440
M TR (Y, 25y WHEE T A A im g
HORE HL-60 40 M 7=, 26K 22 B0 40 i 0 T4 i 1
caspase: Kl (130 e FH Wreaspase—3 135 HE il 4l
A B T P A Fas ik Tl B0 HH S22 1 40 P
T, HRIT LS BERA & Fas P IOANMIIET. bel-
2 HEEMPWHT-N T, Bel-2 B AT R4 L)
BTN 2935 P4 T R A FRATTAEAR PR y S Ze i ik
caspase—3 JE KA Fas FE R FRIEFFNH] he1-2 FERFRIE
| A R P 13 P 3 FUL A BB 1 1 A A P e A

1 HRASE

1.1 A4 (AR RIOR 12 21, M. HEAIR, (A
15-20 kg FEEERER A R S — B Besh ) se i =4k
O, BEPLM K2 41, A6 2L, S 0.1-0.15 ml/ke
846 FREEZY, im BREF)H, KM LRI D) O =8t
AN, HRBETT, R 2-3 em &V
Tl BE, RPN AT 1, A RREE B4, T
KAREE A, TR T 5 1 BREE N E AN B AR OK
YEFFIS S5 cm KA, X RORANAS REBEHTER, #0005 0

SR AR, R E. R R 2
R, RJFIRHEREE T4, H 1 1F B 1 5 18 K
O AL A 4 S B AR A AR v T 11 AR TS ) IFL R A
Ppd SR N RN A [) R SR P pd SRR A L
IBARERICAZ A 4 SRS pd H DR SR 5 T4 N R
FERBERCL AN FE KR Rh (p, h) "pd], HTFFZAL
FOPESRAL Ppd R pd MEERAE 21-23Kev, B
JBARBER Y4k, PRI 17d, ZA R A
(1) '°Rh. 'Ppd 348 i Hh B BT BRI B IR S W ST
fefll, SRAMEZEHPE T R ik P pd PE T 3O B,
T I AR pd TR R PR I ) 4 ) S B SR T
pd 1R DUE B4 JE S AR UK e Ry S R T T
. FL 10 A 1Cpd SZA4E, Cpd (MJBURPERG A 3. 4 mei.
PRI G AR BT, B GARYT 3 d, RJR30 d
[F] AL SR PR 0 B4, B — &R0 A4 3 F 40 g/L W
PR A I A el 0 2, )5 G HE V) s e o SR
B BT AT e CLR FR R < P9 2l 4 e IR A s i AL
IRV BT, SRR DA I T B, PR RR R [ (1- kR
IR / SR Z L], A K.

1.2 7% T4 B 2 A7 51 5256 (TUNEL) W Insite
Cell Death Detection kit POD (AT, 4w
P AR A R A BRPE A0 M, v A B T Id B
f7RLHF TUNEL FAPE 4 B %, 3 dBeR 3. R
ARAEBr e broAC 25 g/L % — [l i, 4°CORAF 30 min,
10 g/L kMR 2 h, 0.1 mol/L PBS iy, %
Ji PR 1 vk 1 2, (30-50-70-80-90-100%) i /K,
Epon812 (Ui A3, & MW FVE SIS 70 nm
R, WERR A AT IR (M, 3, JEM-1200Ex
LT LS 1) T 40 B ok &5 1 AR K.

1.2.1 mRNA 4 & #= caspase £ &% 57z 75 H
&b RNA $RBGR A& TRTzol Rengent (GTBCO 23 ) Al
mRNAFRHUA I & Poly Attract (Promega/s ) #% i #]
53 214K mRNA. mRNA % 5% j% cDNA, DA R Bk, FH
HoIMEHEC-PCR ¥ 1. JIWFH: B 5 -
CAAAATGGATTATCCTGAAATGGG-3"; Fif:5 -
CCAGGAATAGTAACCAGGTGC-3 ;¥ 34 B : 510 bp. JF#%)
ST HEAR A& (70770 Sequenase Version 2,0 DNA
Sequencing Kit, Amersham 7)) vt PHEAT. RT-
PCR =9 M © X 174-HincIT M@ X
174/Haelll J4r Tl fEAr#E, HUPCR 7=4#) 10 uL 7¢
20 g/L MBENEREREIR VK, EB Jet, HAMT T M
SR AR, AN LB i R4, LA
GAPDH W% R4k caspase—3 MIWOE EAE, 153
caspase—3 [ FIX) 7% &.

1.2.2 Fas %2 2840 X &I B iU 48 A4 2 vl
DAB (%, HdiFas BRFPURMPUA, Fas il



IRE, F. “rd BEABEZEVEYBIREC ANWERE RN 1723

B1 ARG 30 d pd STEUAROEHEATBANMRAT. A: B EEEBEOLE(x 400); B: HLIMAHANEEE.

A G 7 i 40 B BT 5 A4 (0 1 kg B I 40 P, 40 TG
A A (0 (70 11 A BH P 40 M. P 40 P i 300 3 4% IR A%
B (10 X) 1 cm® MLUEFFRHPESE T 1/3 8 (+), 1/3-
2/3 R (++), KF2/3 0 (+++).
1.2.3 bel-2 %97 4840 WRF B B Bl H A9 A
T, DAB A%, %L bel-2 HRFUR MNP, bel-
2 T B AL G (0 )i 40 05T SR B4 (0 TR A R PR 4 L, 4
5 TG A 4 € % €0 1) A BH P 40 P B 4 P 24 3
PR (10 X) 1 em® MEFBH S0 BT 1/3 4
(+), 1/3-2/3 K (++), KF2/3 K (+++).
B2 Rb IR PTG 38 F A I £ bR RO
TR ¢ K3, caspase—3 KA UFHML SAS 3K
HREAAT K%,

2 BR

2.1 R BT R LA LR T A R s M ' pd STRALY
T LA H I T (87.9 + 7. 96) I ST 484 (5.6 +
0. 5D WM (B 14), —FARFES (X0.05). I
TSR RN A2 UL A0 k% K, A% 35 41 30,
J 5T P A R T P 5 X R R A, 1 pd S AL 2 Y T
() ~F- 37 JUL A0 B T DL 4 B ) O (R RR IR P T A 22 A2 4k - 4
MR /N, Be (O TTReER , 40 M 3% 1 T8 vV 2 3K 53k
GEEI) , S A WA AL ZE 1 M o 55 40 P s R T
BCREAN AR (1) k%, 3803 Sk 5 Al Bt 5, TR 1l I
T-/MA& (apoptotic bodies), WT=/MAEH 4l il — i
TFER I, N P 20 2% S5 A ATh 5 %8, 40 I A A i 22
AN AL S 1) B T T2 /MA, A5 () 40 0 T2 /MA R AR
I 1% 48 e v (P 1B) .

2.2 caspase—3 mRINA#) £k Tl 32284 (0. 16 +0. 02)
RN H L caspase—3 mRNAZE I (1 B AL T'%pd
THAL (0. 44 £+ 0.09) (/X0. 05), 1l 'pd SZHLL R AR
EHLHF caspase—3 mRNA FiE M ER = (K 2).

2.3 Fas#m bel—2 0 % ik Tl B R H A Fas
R FIEHBART Ppd LM, —FAREET
(7£0.05), 1M '""pd SCHMH RINAFHLIN Fas FRA R
(e R IA. 5l S B2 RN A 22U be 1-2 36 R R IK 11

M 12 345 67 8 9 101112 1314 15 16

2 R/G 30 d *pd SZZUARE BT Z4ARABE AR caspase-3 mRNA
XK, 3, 4, 9, 10, 12, 159103pd %Z24R.1, 2, 5, 6, 7, 8, 1,
13, 14, 16 NEESZZR4B, Marker J® X 174-Hinc Il .

W2 e T %pd BAH, —HEFREZER (/X0.05),
M Ppd T A RN LU he 1-2 L A /D &R IE
(£ 1).

R Fas ] bo-2 ERBELRDRIAN = 6)

paps) RR(+++) TR(++) TR TG FOEBIRTREER%
Fas '“pdsz224H 2(2/6) 3(3/6)  00/6) 1(1/6) 83.33

Fas &iBs224A 0(0/6) 101/6)  2(2/6)  3(3/6) 50

bel-2 ®pdsz 2R 0(0/6) 0(o/6)  1(1/6)  5(5/6) 16.66
bel-2EiES B 1(1/6) 3(3/6)  1(1/6)  1(1/6) 8333

2.4 M2 E T S obr BREY K30 dJn, [FEE L
B LE R, " pd ST HE A RN AE f K P IS TR Y s
(78.33%, /X0.01) . I8 32 JLLH AN P pd 3L NG B K
WA THRUTT 43 Lb 2351 A (56. 54 £ 22.32) % AT (23. 47 +
15.65) %, P4l HA W EEZ T (/X0.01). "pd 3Z
ZROR IRA s JE K R RS T TR B4 LR Gk FRCZR B S 3
(88.24% £<0.01, 91.52% £<0.01) (% 2).

&2 BEAMSIXWIREY KRG 30d BERSF MBS HAENEIG

(N = 6, meantSD)

il BANEBEEMmm) BEMERE (%) BEREKmMmm) BEERERMmm?)
EEse2
PpdsE22 0.78+0.12

1.86+0.14 54.73 +21.64 6.94+1.37 348+1.75

17.61+14.62 9.66 + 1.58 531+1.94

3 17ie

caspase ZZJR I 53 AT 41 B I8 T AT I Bk 45 L T
B, LS R I At DA ) () B AR AR, &ad K
R BOTS TE  Se — SR AR A ST P ARG 1, TR 2
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F R AT REAR, T T A5 5 1 16 1 78 o e oG
TEH, JSEPTIHATH . caspase-3 L f#f# ADP-
KR %2 B4 Wi (PARP) 3 B0k 9 A% R N 11D I 10 800 %
TTTALEAZ 7N A 18] () DNA BE K A 2, 7= 2B 08 TRE A (1)
DNA 5 Befb, FF M HuBH W caspase—3 3 1 m] 101 1]
T RAET . AL REY, pd LA RIRE AL
caspase—3 RIAK T H L AW, HIHLFKIEKFM
34K 55 R A R S 3 JUL 200 G 8 T T A W &5 SR AH — 3
$EoRTE ' pd IR, HRS T caspase—3 BRIV M
S0, DTk R AR 453497 i 184 5 Y- T JUTL 400 L ) T 1)
KA. caspase F 5 K 7 ARHRAR AW )5 16 B XA AE T
IEWA M, M2 BT AR 5 N EOE, R 2K
LI caspase F5HR F LR ST 28 BE R 7 41 FRATT N FH PR 4%
i 514, P P pd SC AL RN 20 SN0 T (113 UL
A mRNA, S 56 5% PCR, 4fdi 514 $a0 -PCR, HE
B BH 0 RO BRI B4 7=, AT 2 5z T
TR T caspase cDNA. AT pd 32 B 40 R R A5 4
ZURT I I L4E b 34— Bt caspase—3 ¢DNA,
vt caspase-32 5 T 'Wpd SLAAR S T RN
RES 43 JULAM B i 08 0. FRATT i R B, ' pd SZZRAL RN
EHLCFIE AL caspase-3 FiAW 2, 1 H "pd
SR Y- JULAR M0 TR S B W R 2,
A "% pd AU AT R I S T LA R T A
A S 8 S R R P RS A 23 L 40 e caspase—
3FIEANHHE, P VLA M98 T 0% pd LA I i
b U R E S B A T UL AR B O T TR AR A AN W
B, ¥on, WAl caspase-3 Wig, SR
YA T,

Fas R 485 40 ML T A7 AL DI OC R ST S R 1B K
/N G5B U P A R T, B B Tt FE AP, Fas Rk
R N RN i R <R N B B A =T T TR EN = B v
Fas Rk Tl A B 48 Mo T, R 748
WEMEER Fas MBI 08 Bos,
P d 3L RN RE S LA M Fas 314 L 7 18 S48
A, H ULAE A I 2 R T, R AR I
RS- ULAR i % 2 T Fas /e S VE TS, bel-23E K
TEAN MR T T I R R AR, At — A Tl
fElIE- SPS PRI 1| elE 2 Y PR g R i 47 7R 1 B
WA AAFEN, EIEEEOLT, B bel-2 S — ZRAKTE
SAFTE, 1 bel-2 B4IIRE, bel-2 [FYE — RAKT &,
i B & T A0S s bel-2 R EENBH T T, wAr
T2 RAR BRI Be 1 -2 B 1 5T n] i It 15 S AR Th RE M
2 W T R AE . WEUSR W HL 4R S 5 162 DNA )1
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