31 EE 24 B = FE E K % ¥ W Vol. 31, No. 24
2009 4E 12 A ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE Dec. 2009 2425

. ) Wl ry
SCHEG'S 1 1000-5404 (2009 ) 24-2425-04 'Lb %

bel-2/bax RiZFEERA S REMIKSEMDEZEEHRHER
EAfEA AP ATHE, H M (5 =20 MR I B A 20 I AS /MR . | 3 P 400037 )

W E: HI9 15T bel-2 \bax B (A FRIR S 28 A 40 B 3h ik s A i 4 AN A DG R o Jiids BT S A A
Bk R R LAl LA T A 355 , JELE 24 28 Fl Western blot #:3 bel-2 1 bax 434 J 351k, TUNEL A6l fif 1f 45
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W bel2 Hil bax 7EMEN K L4944 #1k, BEE bel-2 I bax FL{EAY L3, BI04 & 4= B4, bel-2/bax Ho(E 2 il B2 K AR
A543 PAH FERAHLHI 2 — .
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Role of bcl-2 and bax expressions in pulmonary vascular remodeling of PAH rats

secondary to left-right shunt CHD
WANG Jian-chun, ZHONG Qian-jin, XIAO Ying-bin ( Cardiovascular Surgery Center, Xingiao Hospital, Third Military Medical U-
niversity, Chongging 400037, China)

Abstract: Objective To investigate the roles of the expressions of B cell lymphoma-2 (bcl-2) and Bel-
assosiated X (bax) in the pulmonary vascular remodeling ( PVR) of pulmonary arterial hypertension ( PAH)
secondary to left-right shunt congenital heart disease (CHD). Methods A total of 80 SPF SD rats were ran-
domly divided into 8 groups, shunt groups (S 1, SII, SII and SIV) and control groups (C 1, CIl , CIlI and
CIV). PAH rat model was established in the shunt groups by left-to-right shutting, and the control groups re-
ceived sham operation. The rats from [, Il , Il and IV groups were sacrificed in 4, 8, 12 and 16 weeks after
operation. Mean pulmonary arterial pressure (mPAP) was recorded. Pathologic observations were made to as-
sess pulmonary vascular remodeling. Their lung tissues were detected by in situ hybridization histochemistry
(ISHH) technique and Western blotting for bcl-2 and bax. And apoptosis of pulmonary artery smooth muscle
cells (PSMCs) and endothelial cells (ECs) were also detected by TUNEL. Results After 12 weeks or 16
weeks shunt, following indexes of the shunt groups were significantly higher than the control groups (P <0. 05,
0.01), such as mPAP, right ventricular hypertrophy index ( RVHI) , percentage of small pulmonary arteries
media thickness (MT% ), and ratio of neointimal formation in pulmonary arterioles. The expression of bcl-2
protein were significantly increased after 16 weeks’ shutting (P <0.01), but bax was significantly decreased
(P <0.01), bel-2/bax was significantly increased with the tendency of bel-2. Conclusion  bel-2 and bax are
expressed in pulmonary artery. The ratio of bel-2/bax plays an important role in proceeding of PVR in PAH in-
duced by left-right shunting, and its elevation seems related to the development of pulmonary vascular
remodeling during PAH, and possibly is involved in PVR.
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ZE 1047 43 B S R AR O EE ( congenital heart dis-
ease, CHD) 4k J fili {7 A i 38 1 M il ) Jik 5 s ( pulmo-
nary arterial hypertension, PAH) , ™5 Hii 5 k) 25 8 & 1Y
TG o 21 A 43 Ui A PAH () H5 285 FUREAE 2 i 1 A5
4 ( pulmonary vascular remodeling, PVR) JE " ',

i 11452 PN B2 20 i ( endothelial cells, ECs) F15F4 40 iE
( pulmonary artery smooth muscle cells, PSMCs) J& PVR
B EEAE 40, ECs A1 PSMCs A9 TR AS % &
PVR JE A OCHE . B-4 bk 29/ 1 il -2 5t kA
(bel-2) JE a7 20 B 5 5 8 T IR S A9 B R 5 0, O
51 bel-2 bax [R]85 40 ML A9 98 1, bel-2 Fil bax 78 42
)45 43 PAH i) PVR b 7 v i) 38388 AL RS R A
WIHf . ASBFFEIES bel-2 Rl bax 772 [l 45 43 i B PAH
SRR A rh )RR T O, B AEERIT bel-2 Fl bex
FEZE A7 43T PAH il
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{a BRI SPF 2 SD K FR 80 H (4 JRIlS , i 95 ~ 110 g,
PR = 25 IR K 2 R B 5 e BT R A1 B F 5T T S 56 s b 0 B2
f) ERPESE 1 EE  BENLX b 8 A (M4 ST .
SI .SII .SIV,xfkggf ¢ 1 .CIl .CIL.CIV,n=10; 1T . I \IIFTIV
AP FE 4 812 16 i) . ZIAOG RS 1 48 B 17
2 B R SR 20 I A A (IO g 2 o i PR/ SN 4 )
0.6 mm/0.8 mm.0.8 mm/1.0 mm, 1.6 mm) , RETZ& & &
KEHTE, 5 o R SIS bk > vk or, PAH I 52
IRZE A, A KBS me/kg JEEBINKZ . sl FARH
B} (32.2 £7.4) min, R J5 R IR HEATE] (2.3 £0.4) h, JhEE )5 B
WEYOK, ARG 4 h IRE S, TIFE[2 mg/ (kg - d) | &
e T ESTPUEE 1 E
1.2 W BkIE S BAs £ R0

1% JSG L2240 (40 me/kg ) JERE P SRR B , 28 22 141 i
ok B 22 il B Jik A I - 259 it 3 Jik £ ( mean pulmonary arterial
pressure, mPAP) " R, 351 30 Ik ik i 1 40 5E K B, IF Bl
HRBUOIE, 2B i A0 (RV) MZAELE + =[EFE(LY +SP),
AR )5 43 AFR i, 7158 RVHILRVHI =RV/(LV +SP) ],
1.3 Mgy g

AR S AR HOK R BCA I E TR A R BU s
A 4% 2R PREE R, WK GBI A, VIS pm
YR, 47 HE 3441 Masson ¢,
1.4 e T 5 F IR BT 5474
1.4.1  JiizINah s B i A ST, F EMEAE AR
fiti/INgh ik Bz 9 AN 3 )2 S5 R AR 4K, % Heath 5 Ed-
wards " [ 7 N I IS BRI AR 434
1.4.2 MR REE o 14 A2 (ED) B £ 4 1F:
ERETI AN B (R A FE B, HARTE 50 ~200 wm
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FIRE RS, 200 10 45 H A5 it s ik DA 30 1 48 v B 1 5 4
ZHEAH[MT% =2 x MT/ED x 100% ] .
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bax J5 {7 2438 A G0 FROUS LAY A RAR) o
1.5.2 Western blot &l bel-2 F1 bax & |4 7235 Pk K
FLTARMR B ¥t bel2 b bax (Santa Cruz, USA , /1L 4 175 i
02, TAEME 352 1:11 500 2 1:1 000, 111247 GAPDH
(Santa Cruz, USA, P4 HFUE O 43%% ), TAEHE Jy 1: 8 000,
Zhih Rt 1gG, TAEW S 1:2 000; GAPDH ) —Hi h¥i
LG, TAREMNE S 1:2 000,
1.5.3  JTHm K TUNEL 2 A6 0 Jit7 1 4877 WL 248 At
WTAEOL, Ik 2 UL S (TUNEL JRA 22380 & T3 =
KEDHEARFFRI) o
1.6 %it5on

BHELL v =5 FIR 2R SPSS 1.0 ZEit- 8447 « Ko

2 #R

2.1 REXRAAEHN
A AT R R JG 72 h R B s, 3O 12 J2H (S
) F 8 ML B EAMET: 1 H(n=9), HAKRIYIIET:,
i ) 087 VA E N S S 00
2.2 mPAP T ik

Sy mPAP BUSE T &, 4303 12 N 16 Ji] mPAP 5%
TR B B4 (P <0.05,P<0.01), W#E 1,

®1 HBEAXRK mPAP RVHI MT % K 34 IRIEEE TN (% £5)

A9 0 wPAPGwib) fRRE we PO
CI 10 11.07+1.14  0.30£0.02 17.12+1.77  0.00
SI 10  14.02%1.37  0.32£0.01 18.32+5.47  0.00
CII 10 10.94+1.83  0.310.04 18.24+1.48  0.00
SI 10  16.103.17  0.27£0.03  25.95+2.75* 2.37+1.10
CIl 10 10.57+1.82  0.28+0.02 21.94%1.27  0.00
Sm 9 17.23 £2.58>  0.39£0.03> 35.07 +£3.64* 20.07 £2.43*
CV 10 11.74%2.15  0.30£0.04 28.95+1.96  0.00
SV 10 23.14%3.61°  0.57 £0.02% 60.28 +5.25% 83.34 +3.94%
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F LR A B A O 2 AE K RVHL 764337 12 A H EL e
BRI, A 16 RS #E (P <0.01) , WFE1,
2.4 BRNEIBREA

WA 1 B 1, 40 4 FRE, Al 0 i 2 45 4 HE 50 3 55 i 4
HZ A 4 oM &2, Heath 5 Edwards Y530 1 ~ 1T 9 (K
IE) . 43 8 JEmF, Al WL 25 4 HED 5 5%, 48 b 2 27 4 e
W% MT% ¥ 2 (P <0.01) , %A 1 ~ M (& 1F), 4
i 12 JE A, A 2 T I A A B AT LR A 2 AR
JEAZ BELEITE L, MT % 38 )i 2.3 (P <0.01) , 43 R M-IV %
(B 1G) . i Z 16 FN, i b BEHA w48 4k, T W, i 48 27 4
HEFUATE , R ER A3 %8 T )2 47 44 &2, PSMCs 52 JR 23 Yo b 2%,
MT% /i 2 (P <0.01) RIS = VH (K 1H),
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bax HAEHH X IRA A B2 25 5 (P <0.05 P <0.01, 4),
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K2 HHAKEBMAL bel-2 bax & TUNEL 354t (x +5)
205 n bel-2 bax TUNEL
CcI 10 0.54 +0.02 0.52+0.07 0.71 £0.23
ST 10 0.88 +0.03 0.59 +0.06 0.68 +0.26
CII 10 0.54 +0.07 0.56 +0.06 0.75 +0.27
ST 10 0.97 +0.05 0.51 £0.07 0.61 £0.21
cll 10 0.58+0.11 0.55 +0.06 0.74 +0.16
S 9 1.02 £0. 142 0.42 +0.08? 0.41 £0.20°
CIV 10 0.49 +0.09 0.58 +0.06 0.74 +0.22
SIV 10 1.00 +0. 15" 0.30 £0. 10" 0.21 +0.17>
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FEEREJE 87 A= R B AR AE ( plexiform lesions ) ”
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WFoE #4 2 ( PAH A5 RY B 7R, 22 [a) 47 43 i 41 K R
mPAP RVHI MT% B & & T 1E % K B, 75530 16 J&]
B, 33 A DRSS il /N 30 ok L %6 5 3 1 22 O A o8 L
PAH 1] Heath - Edwards 532 Il 2% L) 78, & ik 1 ik
PAH [X 53 F 1] 00425 PAH [0 B2 br k. 7EFRATAY
PRI I HAL T PAH X — AR

bel-2 KL 515 55 S b A 8 4 240 B 0 T b i 4
SR, TN T bel-2 FIAE HE40 M H -1 bax
J& bel2 FiER) E 351, ECs £ PSMCs th 344 bel-2 F
bax [R5 (1 4) o BATTAHE 5% 4 I8 A 5] 5 8 5 08—
R T 3 I LA AR A Ak ) 22 V8 4 B 1 Tl R A TR
TR DU ST MM 08 T BF5E R B, bel 2 %E v 7E 4R
KLARSNEFR A PT FLAY L R4 I 75 M 5% 32 FLIE , 17 bax
DA e JE v, ST IR o TR A 3k
R FH T 20 M R AR R, A2 P8 71 bel-2 BE R G 15 nT
ik PT FLIFT, B4 (3R C 0% Caspase JHK
I, S8 T RO T 1(Apaf-1) 254, J5 3l Apaf-1
-Caspase-9 ~ Caspase-3 4l il i -2 H K ) L, 175
UM T TN PE T bel-2 JE P % A ] PT 4L
TR . PAH K BUZHZ bel-2 7l bax 5 9%
IKFERHAR o bel2 Fl bax °J BRI T LU 3428 52w 4
FLgA T : Mbax &47 BH3 Z5#30, bel-2 i 5 BH3 2544
WA bel2 B R BRI bax (X AT 454 BH3
SEF BT D e A B 2R AR R Y bax 970, PT £L
TFHCBORD  1EH AR A A T R T hRe R
@bel-2 & R R Tl A = 4k 2 [ 250, Houn & 2 A4
o BEE (oS (a6) UL K Je g, R IR 255 5 ~ 8
ANHLK o BRTE, bax B LI BB T3 38, {H AH X
bel2 TV A0 2 738 38 BEFEPE IR A, 2 B #3819 bel -2
EH, TREFAE TS MMt bax S 5B TE K
I R L 15 Ay Q0= e 81 B i W11 K R
bel-2 Fil bax JE R T AN PE T A9 IE Gu s, R & i e
B AT BEAE— 5 Y BBl N PR e T A R T A 1) . S8
gL IR bel-2/bax FU{EAE (0. 84 ~1.50) 76 il 9, BV fifi
mPAP 3 5, 1L REATS AR B0 B S B ek A% T bel -2/
bax > 1. 8 i}, PVR JE 1, MT% % 3 &5 T 1F % % B8 20
(ST ST .SIV4L,P <0.01), [fi} PVR #2HE 5 bel-2/
bax SL 3B B 1EAH O [ ST 4H ; bel-2/bax > 2, MT% g

(35.07 +3.64) % ,Heath 5 Edwards 34532 1 ~ V4,
SIV4H :bel-2/bax >3, MT% 3 (60. 28 +£5.25) % ; 1 fn i
T2 3 0 /0 ; Heath 5 Edwards 5730 2 = V4 |, 3 1]
bel-2/bax U AR 8K, PVR 2 i 8 H, 48 75 X bel-2/bax
FUAR AOASHIN v] B B %) PAH ™S FE A TP1A .

PRI, FRATTIA Ry 22 [ A 43 i 2 PAH IR Jiliaod 78
bel-2 #l bax TR LR 25 T PVR B #EFE, bel-2/bax
Fb ) S i 2 2 18] A5 43 i R PAHL B RO AL I =2 — o X
JAT IR H bel-2 KRBT, A AT RE IR YT it 5l
Jk v PR AT RACHE R o ERE 9 S 2 B il R i 15 5
1 3 s S LR R R R Tk — 2 BT
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