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fE 4Kt Rho/Rho# Bl 55 42 5- % & Fe(5-HT) -3 09 K KA 3 Bik-F 7 L 2a J.(PASMCs )38
R, KRAmEER. KLBMTT)LEE. & &R L EPE(Western blot) A R R 3 F R
4838 BUR (RT-PCR)SF 7 %, AR A BIRE 5-HT (0.01. 0.1. 1710 pmol/L)A3E 24 h B, K&
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BRELAE B 47 45 1 (MYPT1)BEBR 1L K-F R B 1 pmol/L 5-HT 4% A 7R ] B 18] Rho #B #) & i& B %
ALK, REF, £ 0.01~10 pmol/L REEH A, 5-HT T 9 53 K X PASMCs 3% 74.(P< 0.05
K P<0.01), 3£ 9T 3R E AR # b 3, L8 PCNA 4 & A (P<0.05 2 P<0.01). 1 umol/L 5S-HT 4 A G AR
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Hoh B A EER—Fh. 5-HT £ — Pl E 2K &%
YR, AR B Bk -7 UL 4E B2 (pulmonary artery
smooth muscle cells, PASMCs)¥4g, i ] i il 38 4=
FAEK, FHaES 2R fE KR TR AEDFREM, B
N0 AR, 35 PASMCs 4T 5T, 51 i
EREN E R h Bk R0, BFRRIL 5-HT 524k
B R IK IS /N GTPase 454 & H. Rac-1. NADPH
SRS LR A M SME S R T RS ERK1/2 B, G B
FIAA, /N GTPase RhoA LA K& HAF /K4 Rho JiEs
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B KK, FL.EA GTP g, XA Rho GTP i .
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TC10. % Rho £ Rho BEFROCK) K H #iE 1k
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B AL T U R NLER B BERR B B AR AL 1
(myosin phosphatase target subunit-1, MYPT1), M
VAT A MRV 2 AW TR, Bl TR, TEANR
PASIEFESE TS ARt — e 4 MK Xt 5-HT
% S PASMCs H N EIEATIRATI R, A LR WEL
TAEWE 5-HT ¥EH T X B PASMCs #1 ROCK1
mRNA KW, FE T Rho BHEEHHIFIEET H /K
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%5 5% [E Gibco AF . MTT 4 H1#[E Serva 2
. EEHEMHE Amersco AF . 5-HT W B EH
Sigma A 7. &V HI/R (fasudil) EhER 25 B K4 H
BRI ERRA R . BCABRHERAFEWHEE
PIERCE A% . DAB Z&IKXFI &M B T2 &NED
FARERAT . & RNA FRBGRF SR s 3R 7 &
)9 B 3 [ Promega A . M4 LR (PCNA)
PUAERI MYPT1 HU4A04 B 3% [H Santa Cruz A 7. p-
MYPTI1 Hifk B £ E Upstate A 7] . BT A
FrRid g R EPTRPiAISmW £ E KPL 2
Al. ROCK1 PCR RN 5(# i bilgEm Y TEA
Bl AR . HARRT A E =l

1.2 PASMCs g 5%

K R RFAEES: BUAEE 200 g2 4 ) Wistar
KR, BRBEJEALSE, TREUH Ot . BB
fiti 5 Bk £ F K& A A B3k, D-Hanks S035E, F40%
B AN B A1 44 PR 1 5 B P 2 0 L, 447 381 4% F e IBE B G
0.5 mmx1 mm F/NR, BABEFREA, 1 AR5
Y5, IINE 20% fa4- I3 ) DMEM-F12 3%,
BT 37 C, CO,¥EFMPHERTF. BRKBHTAR
B 40 R, RIS IR 2k, 5P D-Hanks
WETEE, FH0.125% B A58 +0.01% EDTA #H1k
SR, BATHEAREESE. EE SR E A
PASMCs. % 3~6 R4MIH T/ %. s
RS, EEEBME T AREEEITIE, B
KA o- WLah & 5 5% 40 ffh % 4 5. %5 5 PASMCs.
1.3 AR5 4H 54018

W E 3~6 A K B4 PASMCs, JH LIl 4
SR, BeRh TR B FE S, FH& 10% Gt
L7 () DMEM-F12 $5 5835 5% 1~2 K2 41 Mo i &1k
80% Ze A B, AR B (0.1%) IR 4 L5 1S 37 MBS 5% 24
h, A KFRDL. RIEHENL R 2B X R
5-HT (0.01. 0.1. 1. 10 pmol/L)41, ¥ 5-HT {E
i 24 h Xf PASMCs 35 & PCNA RIEH# M. 7
BUAEKRIF. SRZLI PASMCs BEFL A2 B Xt
WE4H. 1 umol/L 5-HT #I¥& 5. 15, 30. 60. 120
180 min A~ [ BY [A] 41K W82 ROCK1 mRNA X p-
MYPT1 RiEBERT . Foh, MAKRLF.
M5 1L PASMCs BN A XA, 1 pmol/
L 5-HT 4 & iLEFH/R 25, 50, 100 pmol/L 41, M
%2 Rho WEEMHIFIEEF R X 5S-HT FTiESH
PASMCs 58 FI 8
1.4 MTT ;%48 PASMCs 1858

B A KB PASMCs, H4k. %, UL
2x10*/™ /ml % FEREEFT T 96 FLAR R, &FL200 pl, 35
3% 24 h M & NGEE. MHAK R, DL&IR
FEX0.01. 0.1. 1. 10 pmol/L A 5-HT 4b ¥ 41 g,
AR 6 NMFATHL, 7EIA S-HT Ja B 740 P 4k 4t
9% 24 h, LI 20 pl 5 g/L MTT 9, BRI
FRAREERE R 4 h, WAL HIEH, FEFLINA 200 Wl —
L T B(DMSO)# il 55 (.45 ds, W E %10 min, &
B ZhEgPR X _E T 490 nm A T € & FLBRGEE
HA.

1.5 RIGENTEHN PCNA #1 p-MYPT1 Ri&

% 1.3 iEA B S, THAGS B 4E L, fn\ RIPA 48
2 f# W (pH 7.5, 50 mmol/L Tris-HCI, 150 mmol/L
NaCl, 5 mol/LL Na,EDTA, 0.5% NP-40, 0.5% Triton X-
100, 0.1% SDS, 10% H ¥, 1 mmol/L Na,VO,, 2 mmol/L
NaF, 30 pg/ml PMSF, 10 pug/ml #15& [ E§ALK), Ha40
Jid, #8752 min, K ESCE 1 h, HERE SRR 4 C
12 000 g 0210 min, W ER L&, 4%, —20 C R7F,
BCAEARER. 10 ug F¥8E A L, SDS BA
I ERREREL (2 B 10%, IRGG IR S%) s ik 70 B, HifE
ZPVDFJE L4 C, 2 h), BiRTE 5% AT
TBST 3 1 h, IMA—#Hi(1 : 200 k), 4 CHK,
K H TBST YRR 3 1K, %K 10 min, 2R J5 I AH R B
Rt E AR bR C B 8501 - 5 000 %), 37 C,
1 ho TBST ¥/ 3 ¥k, TAB S8, BB RARAURA,
Bio 1D #AF#EAT K B (M 52, PCNA A & & AR
KJEMH S GAPDH K EELE R K R . MYPT1
EALH p-MYPT1/MYPT1 KE R
1.6 RT-PCR #&ill ROCK1 mRNA &i&

& 1.3 kAR, THAL S B 40, #0RS RNA
FEIUR A G A S AT S P RS HUALL RNA,
I R EF B cDNA, #4T PCR R, SR EH 3 K.
5145 F: ROCK1: 5'-GGAAACGCTCCGAG-
ACACTG-3' (B X), 5'-CTGGGATTTGCTGAA-
GGTAAG-3' (IR X), P 201 bp; B-UlahEA: 5
CCAAGGCCAACCGCGAGAAGATGAC-3' (B X), 5'-
AGGGTACATGGTGGT GGCGCCAGAC-3' () X), 7=
YK B 587 bp. PCR N4 : ROCK1 HIF 1
2442 95 CHAZPES min, 94 “CA5£40 s, 53 CiB K40
s, 72 ‘CHEM#H 90 s, 72 ‘CHEM#H 7 min, 3£ 35 MEH; B-
WLEhE ARy 1 &2 95 CHIAEM: 2 min, 94 CAEME
40 s, 58 CiB:k 50 s, 72 ‘CHEfH 90 s, 72 CHE{H 10
min, 3£ 35 MEF. FRFWHEIT 15 o/L HEHES
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¥k, Gold view &.f8, 2AMNES R EH UMY 71 5%
WK R, BB R, BiolD A4
ITE ST, W =4 IR EEAE, v B AR
5 B- NshEamtE, A& ™Y mRNA K4
MRIEE.
1.7 FitFA%E

¥ F SPSS 15.0, Origin 7.5 #4447 $04 9 #r
FE G AR SLEHHE I + FRMEE (X £5) KR,
KH R E K Z5 47, Dunnet + I HEATHLEE, LA
P<0.05 AEZIH¥ER.

2 R
2.1 5-HT 55X R PASMCs 1&5EiK 1%

I3 RIS [B) 9 B 1 5-HT /E B T K i PASMCs
24 h J5HAT MTT K, 4 REH, 52 ax K44
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Fig.1 Effect of 5-HT on the proliferation of rat PASMCs,
evaluated by MTT assay

*P<0.05, **P<0.01 vs control group; *P<0.05 vs 0.01 pmol/L 5-HT
group.
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(K1),
2.2 5-HT 3t KR PASMCs f1 PCNA RiX89 80

Western E[ZERGHISE R BoR, UL H RbRHER S
I Hfi5€ PCNA (36 kDa). GAPDH (35 kDa)If &, %
HAEANEARMAE BT IR BB .
REAEN e g5 R K, 5= Ax A4, 0.01. 0.1,
1. 10 pmol/L 5-HT %5 PCNA FHI: &40 B IiE, 5
GAPDHZ%& 7 12K FE U A 5 3 38, 6 BAPCNAARR &
ik B B IN(P<0.05 5 P<0.01, FE2).
2.3 5-HT {EAAE Rt E 3 KR PASMCs 2 ROCK1
mRNA Fik I § 00

RT-PCR =¥ 1.5% B fabise i ik S & B
SHFRM, 52 AXBAME, 1 umoV/L 5-HT 1EH &
£ 15~180 min W B S KR AK-F#E VL4 f 5
ROCK1 mRNA Fi&/KEF 5, HAE 30 min I RikK
ik B = (P<0.01), /G A ANRRRERN TR, HIE
F 5-HT YE BT RIK F(P<0.05 8% P<0.01), #iHH 5-HT
%K B PASMCs FROCK 1 mRNA [ 3iAH B B 115
FEME3).
2.4 5-HT {EAAE & 8] 3 X R PASMCs # Rho
HEEELARE p-MYPT1 FRiXH9S2 M

ROCK iEH)GE, #— P BRUETIHREY
MYPTI, F gk, p-MYPT1 RIE/KFRFET ROCK
MR . Western BN R E7R, 1 pmol/L 5-
HT YER] 5~180 min A HH 2 FtE T MYPT1 B {L
7K, 15 min A4 BERRAL KT 8 %5 (P<0.01), BfiJ5 A
AFERER TR, B07& T 5-HT fERETRI7KF(P<
0.05 Bk P<0.01), 153 5-HT %t K [ PASMCs F ROCK
MiEHEHERESERE).
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Fig.2 Effect of 5-HT on the PCNA expression of rat PASMCs, evaluated by Western blot assay
*P<0.05, **P<0.01 vs control group; *P<0.05, #P<0.01 vs 0.01 pmol/L 5-HT group.
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Fig.3 Effect of 5-HT on ROCK1 mRNA expression of rat
PASMC s, evaluated by RT-PCR
*P<0.05, **P<0.01 vs control group.

B ARG B e e e :u‘l

SHT(IpmolL) 0 5 15 30 60 120 180 (min)

110 g

Relative density
(p-MYPT1/MYPT1, %)

0 5 15 30 60 120 180
Time (min)

Fig.4 Effect of 5-HT on the activation of ROCK as measured
by p-MYPT1 expression
*P<0.05, **P<0.01 vs control group.

2.5 Rho #HEGHNFIFEEF R3S S-HT iFFHX
FR PASMCs 1% 78 B9 52 Ml

MTT 525645 2% 8, 1 umol/L 5-HT fERA B2 i
KB PASMCs 58, 52 axt 4L, 5S-HT 4 A fH
B B3R H(P<0.01). 5 1 pmol/L 5-HT L, &7 Hb
/K 25+ 50 f1100 pmolVL &4 A HHEAFEET
R, Ui B HOUR AR R A T 5-HT - FHI AR
PASMCs 13556 (P<0.01, & 5).
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Fig.5 Inhibitory effect of fasudil on 5-HT-induced
proliferation of rat PASMCs, evaluated by MTT assay
#P<0.01 vs control group; **P<0.01 vs 1 pmol/L 5-HT group.
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PASMCsHE 2 fits ifi 8 e 48 P 280 40 g, th 2 385
AL 5|6 i . A4 B R A A ik . I AE &
B R MBIk R B B AR, BRE. MEE
KR, AEE-1. £KEF. #EARETS
ZMERYSHMEEREX, 5-HT RETEAE
B —Fh. S-HT B —MEZEMLEEEYIR, &
it AHR ) 5-HT Z AR B B AR (S-HTT) % K 41 M P9 48
KI5 S SHLH, B sh40 A8, 1815 PASMCs HI3Y
TS ETS, 5 i i R A SRR it h Bk = R 1, LA
R FRAFRE R & 2% S 3 Y i) Bk m A A
W 5-HT 4B B85, 5S-HT ZARE BN,
ERVFFRKI, ROCK ZEME EK K. 5-HT %k
500 I T ULAR M G S P R PR B AR R oA, AR
i, 5-HT %5 K K PASMCs 858 1) 4E F UL & 78 it
29 Rho/ROCK H1#iE & HAZG S&ZIE R ¥4 1
B. ¥4 Rho/ROCK 5 52 H K, E41 MK
SEXF 5-HT 55 K Bl PASMCs Fr 858 Je HALHI3E T
THEABS .

AR el MTT R T AR 5-
HT Xt K PASMCs I m. 4RRHPLEKRR
PASMCs 1A 0.01. 0.1. 1F110 umol/L f] 5-HT
&, 5 AN UM, Ay ERKAR, FELEEZE
. XULBATE 0.01~10 pmol/L FEFE K, 5-HT Ft KK
PASMCs BB 2 {2 FEEH, BB S-HT RERF
R, 7 —E KRR EKBE. 21 umol/L 5 10
umol/L 5-HT IR EHM A,q HEBEMER, RS-
HT #KFEIAE] 1 pmol/L J&, %K i PASMC HI{E #55H
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YERTTREENF & 8. PCNA XFRA BEIHEE, £1F
ETHREAK—FMEAR, f£40f%5E DNA &
77 THI RS B IE F 02, BFFTR B, PCNA EIA7E G,
WedH B E N, 76 S WA B H I, Gy/M K K,
M HAFN#FR 1 E A BB R KP4, PCNA HIRRIE
RBRT 40 fu AT S RS . AL KE T Western
ENZERI I PCNA HRIE, 455K W 5-HT gl B2
PCNA MRi&. HIELATW, 5-HT {£i PCNA HIER
15, & PASMCs B G, #i[a S #I% AL, 2 #e B4
B PASMCs #8478, 1X—id #2 7] i 5 Rho/ROCK {5 5 i
BAH X, HRAEVEIERFTFH#H—DHA.

Rho/ROCK 15 518 i 2 41 i N E E 15 Sl %
Z—, RhoA 7& Ras H.1& GTP BB K KK — A, Ress
BHKELSER, FHAEFER(GTP 48)5 Kk
(GDP & &) 2 lAlfE¥ . ROCK B T4 K8 / &R
BEAMBMEIKERR, 2 Rbho B FHEMNSTF.
ROCK V&G, #— DB B AL N U MYPTL, f#
HRE, RIEHVIBRE O BREA RER IR E 05
(MLC) i B ER Ak, 15 75 40 i 22 N B R k. MLC /K-F42
7+, NishE&E R - PiskE G228 n, Mt iashE
HMLERARE, ZWARMKLE. K. ¥
. AT, IBEEDFHAT AMIEEN, Eit, p-
MYPT1 BRIEKFARET ROCK HIVELFERE . AL
KWE T 1 pmol/L 5-HT 1 F A~ [F] it 6] K R PASMCs
ROCK1 HIZRIE K B#E, R RAS-HTHEES T
ROCK1 mRNA )Rk, i 242/ T MYPT1 8RR
7K, 18 Rho/ROCK il 4 7 5-HT % F KR
PASMCs P KEEE/EH.

AT H R I ROCK IR, 5 ATP 3% $FROCK #
HLIX HIATPES &0 i, ATl i 35 4 M R Hi e P PELIT
T ROCK HJiE M, BEET T Rho/ROCK 15 518 #% .
., JyHE— 55T Rho/ROCK 38 & 7F K B PASMCs 1§
A HMER, ALREWEE TIEFFHI/RY 5-HT # 7
#] PASMCs HFE 520 . MTT LR 25 R, V14T
HR IR B 0] T 5-HT % 3K i PASMCs
385 . 3F—25 8 Rho/ROCK {5 58 M 7E 5-HT i
SRR PASMCs M R IEFEEIER.
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Rho/ROCK Signal Pathway in 5-HT-induced Proliferation of
Rat Pulmonary Artery Smooth Muscle Cells

Xue-Yan Chen, Huan-Long Liu!, Zhen-Hua Pan, Qing-Feng Miao, Yong-Jian Zhang*
(Department of Pharmacology, Hebei Medical University, Shijiazhuang 050017, China;
'The Second Hospital of Hebei Medical University, Shijiazhuang 050000, China)

Abstract To explore the effects of Rho/ROCK signal pathway in 5-hydrocrotaline (5-HT)-induced
proliferation of rat pulmonary artery smooth muscle cells (PASMCs). PASMCs were cultured using the explant
technique. The proliferation of PASMCs induced by 5-HT (0.01, 0.1, 1 and 10 pmol/L) and the inhibitory effect of
fasudil on 5-HT-induced proliferation of PASMCs were evaluated by MTT assay. The expression of PCNA and the
phosphorylation of myosin phosphatase target subunit-1 (MYPT1) were detected by Western blot analysis. Meanwhile,
the mRNA expression of ROCK1 was evaluated by RT-PCR. The results of MTT assay suggested that 5-HT, from
0.01 to 10 pmol/L, significantly induced proliferation of rat PASMCs (P<0.05 or P<0.01). Similarly, Western blot
analysis of PCNA indicated that the expression of PCNA was also higher in 5-HT groups than that in control group
(P<0.05 or P<0.01). The results of Western blot and RT-PCR analysis suggested that 1 pmol/L 5-HT caused
phosphorylation of MYPT1, with a peak at 15 min (P<0.01) and induced significantly upregulation of ROCK1
mRNA expression, with a peak at 30 min (P<0.01). The proliferation of PASMCs induced by 5-HT was inhibited by
pretreatment of PASMCs with fasudil (P<0.05 or P<0.01). Thus, the results in this study suggested that 5-HT
mediated ROCK1 mRNA expression and activation, fasudil inhibited 5-HT-induced proliferation of PASMCs obviously.
So we concluded that Rho/ROCK signal pathway played an important role in 5-HT-induced proliferation of rat
PASMCs.

Key words Rho kinase; 5-hydrocrotaline; fasudil; pulmonary artery smooth muscle cells; proliferation
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