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H 8 : YR B (Paxillin) 76 ATl 4% A 4iE (HPS) K B ML 55 S At h Bk P DL40 i (PASMCs) S BB FE B
FIVER . 7k EH20 At Sprague-Dawley KR, iEF BB B LI IZMWEHPS K RAER, HRE
FEESh B R] & MIE . REIEFRI K RPASMCs 3 AR T 6 FLMR . 24FLIRFI96FLIR , BT BEVLEFRIE
B4y R248: XTIRA(CH)RHPSA. CARMIERE KRIMLE, HPSAMAHPSKRILTE, P4 IMmFLR
E¥IHN5%. T 455 & 24 h (T1). 48 h (T2)F172 h (T3), EART-PCRIEF Western blotiE:ll i PASMCs
P paxillin mRNA & 25 B KR 2K F; 18 F3H-TdRER M PASMCs HI 3K, B Transwell/h % (T1)
RRIRER (T1~T3) P EPASMCsHIEB K. 4R : SCHME, HPSAPASMCsHIEMTEH A/ EE
BER(P < 0.05); HHPSAFEE R HAEK, paxillin mRNAKHE A REEN B LA P <
0.05). %it: FEHPSKRILIERIE T, PASMCsH paxillingikiZ i Lif, X RE7EHPSHHKXHPASMCs
FEMEAEE IR REEERREEER.
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Abstract

Objective: To explore the mechanism of action of paxillin in the proliferation and migration of pul-
monary arterial smooth muscle cells (PASMCs) induced by the serum of rats with hepatopulmonary
syndrome (HPS). Methods: Twenty male Sprague-Dawley rats were selected. The HPS rat model was
established by chronic common bile duct ligation, and abdominal aortic blood was collected to pre-
pare serum. The cultured rat PASMCs were seeded into 6-well, 24-well, and 96-well plates respec-
tively, and randomly divided into a control group (Group C) and an HPS group using the random
number table method. Group C was supplemented with normal rat serum, while the HPS group was
added with HPS rat serum, with the final serum concentration adjusted to 5% in both groups. At the
time points of 24 h (T1), 48 h (T2), and 72 h (T3) of cell incubation, RT-PCR and Western blot were
used to determine the expression levels of paxillin mRNA and protein in PASMCs. The 3H-TdR method
was employed to detect the proliferation level of PASMCs, and the Transwell chamber (T1) and
scratch assay (T1~T3) were used to measure the migration level of PASMCs. Results: Compared with
Group C, the proliferation and migration abilities of PASMCs in the HPS group were significantly
enhanced (P < 0.05). In the HPS group, the expression of paxillin mRNA and protein showed a grad-
ually increasing trend with the extension of the stimulation time (P < 0.05). Conclusion: Stimulation
by the serum of HPS rats can gradually upregulate the expression of paxillin in PASMCs, which may
play a crucial regulatory role in the abnormal proliferation and migration of PASMCs associated with
HPS.
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1. 51§

FF Rl 45 A (HPS) A& LANS P 5 < il 3 AL 4 5 RIS IIURE D 32 B AE IR PR 5 A I [ 1] 0 IR SRUIILEE
G R Bl PSR PR B A Al sl k- o LA B A R T e, ML v FEESE RS 28 P B K S 3G B R 2
IR, 993 TR TR 22 R OGR4 M D 42 BV E T PASMCs,  3E— 0 i 25 FLp B AR, 3k A AT 90528 it o
R ISR AR AR AR 2 —([2]. #EEE A (Paxillin) & —FE 7 T A& BEBIR B 1, 1E2H
YA IS 55 5 LR SR B 1 S AR A R R R RO FE AR VEF[3]. AHIF AT IS HPS KRR
35755 PASMCs HFE AT FE I paxillin (R4, IRAIRIT HAE HPS AH OIS b 18 3 g ) 4
FALH] o

2. RS RE
2.1, EESCWMRIFINER

1EH 20 RiEEHSAFEHEYE Sprague-Dawley (SD) K, AT 220~250 g, HIZE =% & K=+
DR SEIARLE R SEE PAA A F FEHE DMEM 55953 . 35 Hyclone /A @ ) D.Hanks . J&[H
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Abcam A ] {1/ PT F-actin B3 FEH A /NRIT a-tubulin B FEHIA. %Pl Destrin B BEPLA, JbH
RN 2L AR A BR 2 B (1 550K B GAPDH —$T HRP A7 id £ 51 % — 1 HRP ARic KR P00 R =9,
FE BT A7 (1) Transwell /N2, HAREGFIE G EF= /3 #r4l. S50 35 15 E Herseus A m] ) LBk TE
57246, £ Alpha Innotech /A @] ) Imager B A% AT R G055 .

2.2. HPS KFRERESL

0 30 HU{gEE SD KRR (MEREARH], 3~4 A%, 1AHE 220~250g, WWHH=FEERELBIWH L), 5
HSCHR[4], RAMEEIR RS LiEA . HPS fAY . SRR 3% L EEZ49(0.1 ml/100g)32 it 4= & fk
e, oI FIMRALES 3em VIOEIE, W+ 48 RE LEIRAE, IRk iE+ 4Rk
SRS, B S BTG, )R85 6008 . RJE 5, K& 1 ml I8 E KA ZET Sk i< o i,
HARMFE SO fF M, K RIFIUMNAL, 22 RPREEHERET R, il HE Y asg
i 2 E AR AL . DL PaO, < 85 mmHg H A - ZhAK ML /3 K2 > 18 mmHg, RN £ AH R 59 2 24
AR HPS A58 i Ty (1 4 B v o

2.3. K PASMCs &5 & 454A

IRAE STHR[ 51 A ZAHUE XK B PASMCs #E47 JRARES 7%, I 58 BRAAL 4 5E o R 4~9 A PASMCs H
TEREG, KA EEHEE N 5 < 10 AY/mL J5, T 6 LRI 96 FLAR . R BEAL AT R0 H 4 A nt
HEZH(C 2H)f0 HPS 2, &4 6 fLA & 18 FL. 96 LA & 30 #L. C ¥ IniER KR IME, HPS 4 HPS
KERIMIE, F K DMEM £ 77 55 75 29K BE RN 5% X AT [FB (b3S, 43 AIAE 24
h (T1). 48 h (T2)A1 72 h (T3) =AM [A] S AT .

2.4. RT-PCR % Paxillin mRNA BIFRIE

TE TI~T3 &) A5, FRZHBENLIEE 6 FLARH 1 3 L, f#H] TRIzon Reagent i AFEHUL RNA, £ 1.5%
It TR B e VIR MR TE R, R R AM o0 G BE VI e 2B E I e &, RO FEAE (Aneo/ Anso) UL TE
1.85 ifi. HL2 pg & RNA #7658, B G &0 S wl Wi 3724317 PCR. UL GAPDH {E AN S,
paxillin _EJ#54: 5'-CCAAACGGCCAGTGTTCTTG-3", FiiF5|#): 5'-GGAACCACTAGGCTGCCATT-3',
P18 A BEK N 167 bps GAPDH _Lii#514): 5-TACGACAGTCCATGCCATCAC-3', Nii5]#): 5-TCCAC-
CACCTGTGGCTGTA-3', ¥ F BLK N 493 bpo [N 485 A: 94°C FIAHE 2 mins 94°CAEE 30s,
Bk 30 s (paxillin B ki & 58°C, GAPDH iE-kKifJE 56°C), 72°CiEfd 60s, LT 35 MEH; &J5 72°C
ZEfH 10 min. PCR Z530J5, HX 10 pl P=P0EAT 1.5%BE A WEEERS FLUK, {5 Bh Imager B BRAZ 70 HT R GeidEAT
IREEFHE, DL paxillin WO EE 5 GAPDH WO AR 1 bR Sz e He R ik 7K .

2.5. Western-Blot £ Paxillin T BHRIFRIE

TE TI~T3 S0 2, RRABENLEIR 6 FLAR 11 3 7L, IR A2 (RIPA 2R, 7EUK 244l
Jfl. B LA 10,000 xg 50 20 min, HCE3E, FHESM R ETHEEE PE AR TEAE R . L 40 pg &
E T SDS-PAGE Lk, RJEHKE A LMER 180 mA. HIE EFR 70 V. AL 8] 45 min (1) 2& 14 R EEEN
% PVDF fi. ¥4 PVDF 2 N & S%BIE Wk FI i R 2 by 25BN 1:1000 #4588 (1) %Pt paxillin 2
SfE—PU(PEE Abcam AF]). 1:2000 FEEH) bl K GAPDH —Hi(dbm Bt AR R A7),
ACHEER . 4 TBS Bl 3 UG, I 1:2000 # R #) HRP Fric i) Edt e —Pidb s Bt AR
HIRAF), =WWFE 2 h, FXH TBS Bl 3 Ik, #47 DAB . FIH Imager HEIE G 3HT RGUEEAT
IREE, LA paxillin ZKBE {65 GAPDH K B {5 1 H AR R WL 3R 18K F
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2.6. PASMCs 1855 7K S o483

KR - s nE A% CH-TAR B Nk : 7F T1-T3 %A &, AFABEHLER 96 FLIRF I 5 FL(EAL
200 ul), FALIIA 1uCi*H-TdR (AL RJE-FREBEFTRT), H59% 6 h )5, #FEFHEIFRM, M PBS & ILBA.
TN 0.25% RMGH A2 P fs 0 B FLBE, {8 2 Sk BB pe S AR 3 W 4 M S S R B 4R 4 s |, 23
K. 10% =8 LREE. TKOER S, T 80°C T4 30 min, HMNNIREF, BiLBAA N
B 52 s, A counts/min R *H-TdR A%, DAL PASMCs FIHS5E K T

2.7. PASMCs T8 7K R4

Transwell /NZE[6]: FFLE 8.0 um ) Transwell NEHA 24 LK, EZEIBOAREBERRK. KRR
PASMCs ¥/ T 15, BEHLS )9 C 4080 HPS 41, 437 FH IE AT HPS K BRUMLIE % & 4000 24 /e . 5% A 45
W, FAMELBRARTES BT 2 T SN0, SNSRI g6, 7528 (ECLIPSETI-
E) FEA 200 OB EH BT B R =g tiE . MURSRLG[7]: KR PASMCs R T 6 FLAR(EEFL
1.50 x 10° MMM I3 I s B b, Rrai s K BICAIRES . BENL 9 C AT HPS 4H, I35 #I3F 24 /N
S, e mT A P AR 25 R B 4 A 3 H A0 o A B LA AR v 1, 40 Sl IR R HPS oK BRI
P EPIHLNAL. 7F 24 h (T1). 48 h (T2)M1 72 h (T3), fiBhRAEEAC & K+ 7 2800 & AR 4 40 M e R B 8
HIUERE B (TO)YHI T 43 E(%)

28. GitFAE

iz ] SPSS13.0 BAFHATHAE T, FFE LSRR LISH £ PR £9)FoR. AR
KA i, AW HESRHRRRTTZ 2T, P<0.05 RonZREA G 4E o

3. &%
3.1. HPS XRER & A RARENT

HPS 4 11 A KRFF SRS sbnte: C 41 KB FRER ZRAE 1. HPS 4B A2 filifAdd
R, RBFEM. KRS . HPS HMHIURI 008 s, Ml Re s 58 Ha o 2, DER
MAE: 5 CHRBIMAZELE, HPS KB ZR] ARG M 595K, fiila] B 4r 4Rl 238 A4 W .
Table 1. Comparison of the transcription and expression levels of paxillin, as well as the proliferation and migration of

PASMCs (n=4, X+s)
%2 1. Paxillin ¥R R FIKKE, LUK PASMCs HEFMITRIERLLE N =4, T+s5)

PASMCs 45 1%, PASMCs iE# &

L) 1] anIlll(I‘}A)r;lRNA Paml(l;;)/E : SH-TAR B A\i#E  Transwell /NE BB S
(epm) () ERCA)
Tl 353+ 1.7 233+12 6503.8 +319.0 23+3 93.4+4.2
CH T2 37.6+1.9 234409 7927.1 +150.1 69.0 +3.4
T3 38.2+0.8 255+1.0 9223.9 +459.1 348+4.6
Tl 39.2 +0.6° 38.6+ 1.5% 8739.7 + 181.9 49 + 8" 60.9 + 0.92
HPS 41 T2 63.2+ 1.4 49.0 + 1.4% 11096.6 + 292,32 30.9 + 3.3
T3 75.2 + 1.08e 65.6+ 0.6 132537+ 1178.12b 4.9 + 1.6%¢
5 Cc RIS HE, “P<0.05; 5 HPS 4l T1 LL#:, PP <0.05; 5 HPS 44 T2 b4, °P <0.05.
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p&:

3.2. Paxillin R R FIAKE, LK PASMCs EEMTHRIER

5 C ALk, HPS 4H paxillinmRNA J H A8 A RIA/KFEE FFHP<0.05); H HPS 4 paxillinmRNA
T FLER A FRIE 7K B o T [ (1) K R IUE T I 3A(P < 0.05), HARGERILE 1. 5 C 445k, HPS
ZH PASMCs [ FE AT RS BE /7 5 3 BE5m(P < 0.05); HPS 41 PASMCs (485 FI3E 2 fE /1 B8 35 5t 7] (1)
FERKIZHTEER(P < 0.05), VEWZE 1.

4. 7ig

R 27 A AIE 2 & AR B 238 8 LI IR 25 A AE, BB gt T R AU VR M A, IR T2 FHL
HlR E K, Hr PASMCs 53 BFE AT f2 HPS 55 (K5 BLCAE . BRAE A 78 1, (IR S5 ) B I 1 ]
WS 2 %555 Sl s, w& 53 PASMCs AT, (BG5S Sam K 5 4%,  BHKr s — i@ B A
BRuE T HPS BIKJE . FRATHT IR 7RI, RERIEN PASMCs R BUAHOG B A RIA KA B E 1L, HE
MHZAFA ] RE AN JR AL 51 &, & PASMCs S S5 AT RS 11 LI 3R 15 8]

KAWL R LR, HPS KRIMLE 5 S PASMCs S5 AT /KT B35, R paxillin mRNA
HERILAKTE L, I HBEE RO A EE K, PASMCs 1L /KT paxillin mRNA & [ & ik K P
4 BJF, $on HPS KR rT aeidd FdE s A mRIA, #— %S PASMCs [ R H 5 AL

MR O MR E L ERBREE, /T8 68~70kD, S TEER . HEMM 4 LD, LIM. SH3 &
SH2 62 FhaE i3, JIZAFAETIENE. il SE 2 Phas B 430, 762 Fhan i M Dhae i s v R 15 2
e, BN FEAMMELER. (EHF5ERMEBEAK BRI, LR AR REA S ER S E
HIE A G E SV 9]. A FIRE[10], SERALRT paxillin FIFRIEHE Fi; Veith C.EF[11]1HIHF
FEM, paxillin AJ {21 FAK BEER1L 305G, BEMAY PASMCs [IZEH . HFEAER . Paxillin /E A% & B
SEVCEER S, W B 588 AN A5 T e R B B E A, S 4R S s 2 % A O 12
I, paxillin Af RIS 1T 20 M 2L I RIA, (RIS B 2R 2, AR A NG R Y, AT 5L
PASMCs 53 i B4 FE AL F

Zx FFriR, HPS KR IMiE5'F PASMCs HGEFT RN, BEEERE B, X —28LnTfe2& HPS A%
P i 1 A7 2 2 ) E AL 2 — o

E&WE

HIRTH HRBHAF 4000 H (CSTB2022NSCQ-MSX0218);  # KT AF LA TH L3 H (2025MSXMO012).
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