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Role of Fas and Fasl, expression in apoptosis of pulmonary artery smooth muscle cells in hypoxia induced by
inhibition of Na'/H"' exchanger isoform - 1 in rat LU Jun - yu, YAO Wei, QIAN Gui — sheng, WU
Guo —ming, CHEN Wei — zhong, LI Shu — ping. Institute of Respiratory Disease, Xingiao Hospital, Third
Military Medical University, Chongqging 400037, China (LU Jun — yu works in Department of Respiratory
Disease, Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan
430030, Hubei, China)
[Abstract] Objective
artery smooth muscle cells (PASMCs) in hypoxia induced by inhibition of Na*/H* exchanger isoform -1
(NHE - 1) in rat. Methods The cells were cultured in hypoxia (<{1% 0,) for 2,6,12,24 and 48 hours
respectively. Then cell apoptosis was observed with terminal deoxynudeotidyl transferase - mediated
dUTP - biotin nick end labeling (TUNEL). The changes in fas and fas]l mRNA expression in PASMCs were
detected by semi - quantitative reverse transcription - polymerase chain reaction (sqRT -PCR) in vitro. The

To investigate the role of Fas and Fasl. expression in apoptosis of pulmonary

expression of Fas and Fasl. protein in cells was determined immunohistochemically. Results No significant
changes in the expression of fas/fasl. mRNA and protein between cells transfected with NHE - 1 ribozyme
gene and cells transfectsd with plLXSN. or nontransfected control in hypoxia. Conclusion Apoptosis of
PASMCs induced by NHE - 1 inhibition may occur independently of Fas/Fasl. death pathway.
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BB A b KRR E T SR BN EUA 0. 4% /0
1L 7 B Dulbecco 2 12 Eagle K7 78 i (DMEM ) B 3%
B 0 A 1 AR BT R AN N R AT TR
B 5 RBL BOH 52000 CO. FABUN R 95%
BN, 2R R 206,12, 24 AT 48 h BHECE 40 e
TR AR bR R . ACER R ANBE M AF IR,

L3 BT AN R0 1 K« e B0 0 iR s e 4
PR 45 A JEBECX400) NS, /0% 5
B, % 200 ANLA LARRE, P FEYIE AR E o
1.4 Pl Wl -8 (Y 85 12 ) (sqRT ~ PCR)
1K fas fasl. mRNA (1) &k WO $0E KR 3
JASH I, I Tripure §2 HUANAE 8 RNA )G BE1T 0 5%
B REBE I Y (RT - PCROY, B B -AL 8 & 11
(B-actin) JINBM, fas 5|9 |1H7.5 - ACG AAC
CAG CAA CAC CAA AT - 3'; Fiff: 5~ AGC
GGA AGA CTG AGG AAA TG -3 ;= K I¥ K
504 bp, fasl. 5|#: L. 5'- TCT TAC CGT TGC
TGA CCA TT -3'; FiiF: 5'-ATC CTT TCT CAC
CCT TGT AT - 351K K 739 bp, N5
B-acting|#: FilE:5'~ CC AAG GCC AAC CGC
GAG AAG ATG AC -3 Tiff:5 - AG GGT ACA
TGG TGG TGC CGC CAG AC -3 5= K18 K
587 bp, PCR IZ W %1F:94 C/¥YE 405,58 CIB K
50 5,72 CHEff 90 s, JL A 30 DI, KIKIGH )G
HEM 10 min, $F7P050ET F LUk . 5T T L8R S g
Mo FU I B2 25 20407 BL 73 W 1 L (integral
optical density, A, LI K )¥ J5)>, VL fas 88 fasl. F

B-actinf ) FAH A HH (An/AricinBR At/ Aposctin)
it fas mRNA Fl fasl. mRNA (FEiAEE.
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24 LI RN BB R B ERBIZ )G, & SABC
iR F & 15547 Fas. . Fasl. A REM (k¥ Y
7 ,.3,3 - & KBS % B (diaminobenzidine ,DAB) i
o W3R v ol A HE A 8 (6 J0RE b B S -— 4T R TR
PEXT B8 . W Tiger F{LIPHT £ 5050 B BEHLER 5 4~
B, LH VY A {HAE N Fas Ml FasL fyAEXE & 1,
1.6 Hib-#4b ¥ . B SPSS11. 5 Kk {4 i# 17 ¥4 &b
B, BT A B DAY B AR (e ) FOR, JRIRAT
FLSD W SPERI, M 2 FH ¢ R HFITHRITE
M, P<0.05 AERARIFFEX.
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PX UMMM RESHH AR ER LR EH
(P $>>0.05),PRZ A i - R AEBRH 6 h BT
b6 T 57 o e B ke SRR i) S I 0 5% 4 T

2.2 PASMCs 1 fas mRNA #ik (£ 2).PCR /=
P vk & R 5 B B R o fas #9 PCR P4 4
At/ Apacin € [ B 8] 45 25 4140 B (8] LA B 6] 2H 70 Bl &%
B ) 8w 2% S ¥ 00 B E4HE (P ¥5>0. 05),

2.3 PASMCs 1 fasl. mRNA #3k(#£ 3):PCR =
Py Uk 25 R 2 EG 50 B BR , fasl. i PCR 729 %
W Apa /A BRIERER A MEL A 24 h B B E S
[ B} 6] 25 PA ZHAR AR S (P ¥ <<0. 05) , K A% R B[]
A7 25 A0 ] A R[] 2 400 D 45 B i) o ) 2 R R
EHP H¥>0.05),
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Table 1 Changes of apoptosis rates of cells transfected with NHE - 1 ribozyme gene in hypoxia(x+s,n=5)

MMM A D
AL

Kt EXE

k¥ 6 h el 12h B 24 h ¥ 48 h
PA #i1 5.29 £0.88 1.87 + 0. 87 5.28 £0, 9] 5,54 0. 84 6. 121,06 6. 50£0. 63
PX 4l 6.05 F1.12 1,89 1.0.92 5. 154071 5.39 £0.63 5. 860,72 6. 51£0. 65
PRZ # 32.06-£3. 06" 32.26 1 2.99" ALBIES. 567" 53.20 £5.27°%  55.40£5.33" %  66.044£5.34% ¢

P R 2 PA ALEEE s P<C0. 015 NI ALABR WM B 7 P<<0. 01
+ 2 NHE - | ZEERAKEIRE PASMCs A fas mRNA KA FHTM (x+s.n=3)
Table 2 Changes of fas mRNA expression of cells transfected with NHE — | ribozyme gene in hypoxia(x+s.n=3)

Afae/ Apnciin

2H M

Aul F A 5 2 h 5% 6 h B 12 b B 24 h 5 A8 b
PA M 0.24 +0.13 0.2510.14 0.281+0.11 0.324+0.16 0.34+0.06 0.2610.11
PX #l 0.25+0. 11 0.27 +0.15 0.301+0.09 0.294+0.15 0.33+0. 10 0.2610. 14
PRZ #1 0.461+0. 14 0.48-£0.19 0.4440.12 0.184+0.15 0.391+0.10

0.47£0.08
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# 3 NHE - | SR EE LI5S PASMCs 4 fasL mRNA FiAK ERIRW (x£s.n=3)

Table 3 Changes of fasL. mRNA expression of cells transfected with NHE - | ribozyme gene in hypoxia(;is.n=3)

At/ Apeactin
A e , , ,
A By 2h ¥ 6h Bty 12 h ¥ 24 h 5k 18 h
PA 41 0.40 +0. 10 0. 1140.15 0. 45+ 0. 11 0.13 £0. 14 0.40 0. 15 0.41+0. 11
PX 4l 0.42 £0.09 0.13 1.0, 19 0. 16 £0. 12 0.44 £0. 10 0.4540. 17 0.49-4:0. 13
PRZ 41 0.57 Lo, 11° .51 0,15 0.57+0.13 0.601+0.11 0.65+0.12° 0.50+0.14

B LI B PA ALILEE - =005

F 4 NHE - | ZEEEARLMEE PASMCs i Fas ERTRIAKEHRIG (xL£s.n=3)

Table 4 Changes of Fas protein expression of cells transfected with NHE - | ribozyme gene in hypoxia(;is'n=3)

Fas (A {H)
At —
N e 2h H6h By 12 h B¥21h ¥ 48 h
PAAL 3.9110.90 3.76 1 0. 69 3.5140.12 4,05 £0.18 3. 98+0. 87 1.154+0.34
PX 4l 410 £0.92 3.92 £0.70 3.76 4 0.32 4.13 F0.21 4.1640.59 1.20 0. 16
PRZ 4] . 1.25 £0.49 1.05 +0. 37 3.95+40.57 1.18 £0.36 3.85+0.76 4.21£0.54

#5 NHE - | B RRARRIERE PASMCs A FasL EEREKFEHEW (x+s,n=3)

Table 5 Changes of Fasl. protein expression of cells transfected with NHE - 1 ribozyme gene in hypoxia(x+s.n=3)

FasL (A {f)

Y D

v KB B 2 h B 6 B 12 A 21 b B 18 h
PA 41 5.87 F 1. 36 5.71£1.05 5.6241. 13 5.93+1.08 5.58 +1. 29 5.73+1.09
PX 5.74 +1.57 5.55 +1.08 5.4341.06 5.86+1. 28 5.79+1.29 5.6441.18
PRZ #1 6.21 +1.47 6.45 1 1.52 7.0241.57 7.11+1.40 6.2941. 43 6.814+0.72

(G orld 1, £ 1) DAB Je (a7 . 20 a8 A i
WA ] WER S (o YEE R . 281412 0 B R - Fas
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O B 5 PN ] R T) % S A 0 b PR (P H>>0.05),
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CEAIEIE 2, % 5):DAB B (0 57T, 210 B 4% B8 M Bl
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HEETHITEY A A (H A bl ] 207 75 200200 B fal A2 (W] 20
o1 B £ Bt ) S5 TR) 25 2 0 W SRR H9>0.05),
3 3 it

NHE - 1 &{FE4E A it LAn i iy -Fh
ERENEEAAS 1 1 405 Na* M08
H' il 8 5 40 HY L pH {f{ . Na * FZ0 78 81,
Quinn " AR B L/ N IEYEE K E R (PDGF)
M EER A KA FEGH) SR 0] LLE O #iE
NHE - 1, %34 PASMCs 410 M 8 (k. I i i35 & 40
P38 5 5 T o TR 2 PR (4 T AR BE A NHE - 1
F5 5 ) A O UK (5 - NG N - dimethyl
amiloride , DMAY kI, Fefi 14 Chi i £8%h A M,
Y NHE - 1 5 VMR I KB PASMCs 4
NHE - 1 mRNA %k it & pHi W S AL, MM
P CERN, B E NHE - 1 K75, o] 5 53 40 B N
R {Li% 5 PASMCs Hr:"2,

HATA A MM AR % EENESHESHE

3 BILR MR R R R AT 2 RR AR,
W WEr 2R A R M d e 2k
(TNFR# Fas) At F. @ o 58 2K SE T D BEIX
KPEH ., Fas iy fas KE K48 65 (7 - Fh 40 B % @ 2
k. IEFE FIT 2 AV M R, s AR (b i o5 i 8
(1, th# B IK AR IXH AR . Fas B N S 7ERES0,
RAE3INE G EREARRMLE M IELC mEfKIX A,
A--B 80 MEAEMMIT Y S A C(E 5k
AR R RIET IhE X S P E T Z5 M B (DD) , Fas
MIFETINRE X ] LA 5 LA B PR A 2 R A0 AE A mi
AL 1215 318 5 & &4 (death inducing signaling
complex, DISC) ., A M T2 15 S MG # P E R
B LT RELFMER. Fas XS5 HB
(Fas associated death domain protein,FADD, 8 ¥
Mort - DC - K F HE IR MIE LS .9 5
Fas 4 MM SE T ThBE XA H.25 57 17 9 40 B B R
MUEYE FADD AR R #0775 Fas %A
M, BN - K MFETIEON X (DED) . /2155 540 Bl i
bR, Fas £ S 0940 BN 1275 B KSR ALK
(Fasl./Apo - 1LY 5, Fas fl Fasl. () o] i %) o] [6]
BEEAN L f Kk, B 5 Y M MR Fas &5 Fasl. )
g7, - T2 B TS 508 Fas it 5 H
FrRtEmik FasL Z5 S MiEEMMR R B R ER A
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EMRXLEAME O 8(caspase 8)IF R 4
4 ,caspase 8 B 5 9 % % T 8 I& , BUIE H caspase 8
T 8 ik ) B 3K P, 3 T 3 IE caspases ) 2R BR X
N, BRI,
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FasfiFasL#ENat/HY i@ 135 SHE AR

il 3 ik <= 2 AL 280 RO 1= eh 9 4 AR

A PASIH, T PR 7

B FE IS M P as ik 5 %0 4 4 @ (DAB, x 400)
Figure 1 Immunohistochemical staining of Fas protain in cells
transtected with NHE- 1 ribozyme gene (DAB. x 400)
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A DAHIHY, B, DR 7N

P2 538 [ SR FasL I £ %0 46 (4 2(DAB, x 200)
Figure 2 Immunchistochemical staining of FasL protein in cells
transfected with NHE-1 ribozyme gene (DAB, x 200

B 05 14 R 5 E 5 72 F S B I R M T 40 BB T Y SRS B 3R

T3 R o R T TUNEL 3 2
TS, BT I A 88 e 40 A B
T, PHEERA6.17% (TUNEL, x 400}
Figure 3 Normal group of PMN apoplosis
by TUNEL stain in systemic hiood It
was seen that few cell nuclears of neutrophil
were stained red colour. the positiv
rate was 6.17%(TUNEL, x 400)

M6 CLPARFAB b, {R¥F0 o R A = R i, 284

¢ e®

4 IR HE R C TUNE LS f2
WA, TNE SRR —R
(TUNEL. x 1000}

Figure 4 Normal group of neutrophil
apoptosis by TUNEL stain In systemic
blood.I1's sean that the stained site
was on one side of cell nuclear
(TUNEL, x 1 000)

PRI AT &, JHAES 748 33% (TUNEL, x 400)

Figure & Neutrophil apoptosis in systemic blood was accelerated

obviously 48 hours after CLP. more cell nuclears
of neutrophil were sained red colour,ihe postive rate
was 48.33% (TUNEL, x400)

(ELR561H )

L2

* €
26
5 CLPAS12 h, UBER M ch A4 40 108
RAEREAM, DU e R AR B A
A, PEYEE H4.83%(TUNEL, x 400)
Figure 5 neutrophil apoptasis in systemic
blood was restrained obviously
12 hours after GLP,the
positive rate was 4.83%
(TUNEL, x400)

7 CLPAEAB h, 310 oh i b a1

(TUNEL, = 1 000)

Figure 7 Neutrophil apoptosis stain in systemic
blood 48 hours after GLP

(TUNEL, x1000)
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