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[RE] Y HRARSUBRERIWARPEFRERES (ICRPDWRAEHURAKE-1(ET-D
01 /MR R4+ B F (PDGF) %t B 5 Bk F 3% L4 E (PASMCs) §* CRP1 kiAW . Fik B ARSEWRE
W, 5P ESERRES 1,8,24, 48h FRBUE AR, ¥RARBWALAMWE RNARBEL, LUIEFXANXH,
R ¥ & RT-PCR i Western blot J7# 87 CRP1 £ mRNA K FHIEH K FHREEL, RASRARLEN
FTERMARMALFS CRPl EWRENERENELRAARSFHFHA . 2 BFEIFE PASMCs, FEHF WS 23] m
A 1pmol/L ET-1 # 10pg/L PDGF, 4 3I3% ¥ 5& & RT-PCR.Western blot 16588 3% % 3t 5 i) 7 5 B 33 R [ i fR) &
CRP1 7£ PASMCs # &5, R Western blot ¥ % 85t SRF-CRP1-GATA6 ¥ % E & 4 /¥ SRF 1 GATA6
BEREARRANRS. 4R HEARHEWHRESWAR A A,CRP1 ) mRNA KEMESKFHEFF
WA EY CRP1 EE 7 PASMCs, ER MR E/E RAZF T ®. PASMCs £ ET-1 #1 PDGF i
fEFF CRP1 HREFF I A MEK D BEF B . Western blot # 3 % 3 PASMCs P§ SRF il GATA6 EHZERF
HEANEADHEAE. &1 ARE2EWRESHAARN PASMCs # CRPl1 REAVFEA K. BAZRRH
ET-1 #1 PDGF 8 ¥{2# T PASMCs p§ CRP1 #y% 5. CRP1 A i & SRF-CRPI-GATA6 # R EHE S HKS 5
PASMCs ¥ B HE R FK A M.
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The expression changes of cysteine-rich protein 1 and its

mechanism after acute pulmonary embolism
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[Abstract] Objective To study the expression changes of cysteine-rich protein 1 (CRP1) in the lung tissues of
acute rat pulmonary embolism (PE) model and the effects of endothelin-1 (ET-1) and platelet-derived growth factor
(PDGF) on the expression of CRP1 in pulmonary artery smooth muscle cells (PASMCs). Methods Acute rat PE
model was established. The samples of lung tissues were collected at different time points; 1h, 8h, 24h and 48h after
PE. The normal rats were used as controls. The mRNA level changes of CRP1 were identified by semi-quantitative
RT-PCR, and the protein level changes of it were.identified by Western blot method. The immunohistochemical
method was employed to study the distribution and expression changes of CRP1 in the lung tissues after acute PE.
PASMCs were isolated and cultured with 1pmol/L ET-1 and 10ug/L PDGF. Semi-quantitative RT-PCR, Western
blot and immunofluorescent staining were employed to study the expression changes in PASMCs at different time
points. The expression changes of SRF and GATAS6 in PASMCs, the components of the transcriptosome SRF-CRP1-
GATASG, were studied by the methods of Western blot. Results At different time points after PE, the mRNA levels
and protein levels of CRP1 increased in the lung tissues of acute rat PE models. The immunohistochemical study indi-
cated that CRP1 was mainly expressed in PASMCs of the fumica media of the pulmonary arteries, and the expression
of it was up-regulated after acute PE. The expression of CRP1 in PASMCs stimulated by ET-1 or PDGF increased
gradually at different time points and so did the expression of SRF and GATA6. Conclusion The expression of
CRP1 in PASMCs was up-regulated after acute PE, ET-1 and PDGF could significantly increase the expression of
CRP1 in PASMCs in vitro. The protein CRP1 might activate expression of PASMCs-specific gene through the SRF-
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CRP1-GATAS6 transcriptosome,
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it # % (pulmonary embolism, PE) & Ifl ##: 5
HAH R F S A& K 88D BUE 0577 15
WEMKNER. PENORERFEERETF
- THIEZE®HK OB EEHMGERBRKAALDL.
EEARIEHBLHPE HHER, AN R
W R R RRS, 2 F PENIBKRAEN
HAMARRG, RLEERY., BE#HF PELKHK
FHREMADERLMOER, EFEPERNREA
BEZFEMMBE . B PERNFREEELOLE
RO RPEERRBEENBA. EEWRE
R AKBREHEPERHAT-RIAMNEBSEREEL,
HepEkpZAMEH 1 (cysteinerich protein 1,
CRPODEZ# PEEHATHB MRS LAY,

CRP K% 1% CRP1,CRP2 fl CRP3 =HEH, B
8,548 A, HARM 10g/L REKRZ 1.2 ml

EERA T AR LIM &5 H3. CRP1 X E£X
FRERGZHFEIAEARNENTFEULHALE, £
FHRNARNERERICER. CRP2ZBRTERET
SEE AL RS R RIB T A MM, BB B IR WA
o 40 e 1) - M LA A A9 5 46 . CRP3 ) £ E &3k
FHRONAKE. BRiPIFAY CRP1 £E E#FH —
A& CArG MR T, M 1% RN H F (serum reac-
tion factor, SRF) 5 CA:G R HE ST UAEIE
CRP1 #H##:5™, CRP1 TEHR A, —F
B CRPLATLS - MBI EGARKELS S,
5MmERMEN; 57—l CRP1 %5 SRF #
GATAZEHHS S KB ERESHKERD, BEYF
WS REEE D SMeA, SM22a F SM-cal-
ponin i %k, N K £-1(endothelin-1, ET-1)
/R B 4 K B F (platelet-derived growth
factor, PDGF) & 2 # PE J5 & 1L & i /MR BB
FEAYEHEFY., EN—FEE RN 0E
YER , i B8 & 1R % Bt 50 Bk °F ¥ UL 40 /8 (pulmonary
artery smooth muscle cells, PASMCs) #¥ 5,
R £F 4 40 1 1) S 3 JUL 40 B BS 4L, DT B0 I
EREMEAR"Y, R TEAHKCRPLATEA
HPEMXR . AHR#E—HHITT CRP1 E3#
PE 552 L U & ET-1 #1 PDGF %f PASMCs
t CRP1 RiXHIEM.

1 HHEnEE

1.1 ## TRIzol Reagent fl SuperScript [l ¥ ¥
B Invitrogen 4 &, rTaq B M B Takara 4> Al.

CRP1 R4 # SRF R ¥ i3 ¥ B Biocompare /&
#,.GATA6 /R ZH M B Santa Cruz A7, ET-1 fl
PDGF # B4 B Sigma 24 &, K% 4 X% ¥ i
UV330 B g % E Unicam 245} ,PE 9700 PCR {{F
Image Master TotalLab v1. 11 3k H Amer-
sham Pharmacia A7), ¥ Wistar X B ¥ H$ WM
ERKEZRFPF L,

L2 XAARPERMBRAL 7 Clozel Y
BRI b T k. B S H A Ak LR, B
Wistar KB, 1 2,0 B 9 58U, 3 A B A 28
HRTB BN (ABY 2 mm), BEASHPMA
B nkat MM, ZRTHELIH, HEESL 2 mm,
£ 10 mm W EEKIK. B 40 H Wistar KR, BEHL
435 41 (B IE % % HE#H . 1h £8 .8h £, 24h 4 1 48h

W 2ARALBRETEEART,3A/H. U
EEANXE, 257 1,8,24,48h FFMBUFTHR,
ATRRE RNA A EE IABIWHAAATF
AEaEYg k.,

1.3 k& PASMCs 854 %32 % WARKBEE
THEEHT . ABE ~3 XWX FHIAR, HR
AEAWHR I 3 PASMCs, A& 20% /N4 i1 1 &
DMEM ¥ 80E 5, BRARK 2 K. BHEMELA
HEBHMBENELES¥RE, RARIANESLR
BR&EEARAEREBIELT N FRIER, XA
BB RAERARTE, 0.25%BEEABHELE
R MAEI~SRIERNLRAFHE. EHRR
143 B4 A 1zmol/L ET-1 & 10pg/L PDGF B %,
AYRIZE 1,8,24,48h 4 PASMCs, B F¥ E &
RT-PCR, Western blot Ml EH% R E.

1.4 ¥ ¥ RT-PCR % H TRIzol AWK
Bt 2 PASMCs #9.8 RNA, R FB0E B 58 e
Ik IE R RNA R &, R %5050 6 6 B it it
1 RNA 8. £ SuperScriptl & & cDNA F—
ﬁnﬁ\ﬁ@‘*%ﬁ 20 #l,ﬁm%—zotﬁﬁﬁﬁﬁ
FF PCR, ¥ Aj Primer Premier 5. 0 PCR 3| 4%
44§ 7+ CRP1 #1 B-actin 514, RBFR
FH Sequencher 5 %t 3 #4 % CRP1 1IN £ B-
actinf 5| M F M TR FHRIE. CRP15|HF
¥}, FiF 5- GGG CAACAGCTT CCACAA-3,F
¥ 5- CGG CAC CGA TCA CCT TCT -3, ¥ ¥ &
Bf 329bp. P B Bactin 5| Y HF F: k¥ 5-GAT
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GAC CCA GAT CAT GTT TG-3', Fiif 5-TAG
GAG CCA GGG CAG TAA-3,§ ¥ K & 614bp,
R F PE 9700 PCR {¥, R i {E & 2511, PCR i &
#4:94°CAE 44 2min, 94°C A4 10s, 55CIB K 15s,
72°C#Ef# 1min, 72°CHEM min, 4CHRHF. FF%E
20,30 1 35 PMEIFELEE, F12 g/L Agorase # 473
BB k. A Image Master TotalLab v1. 11 %%
HEERS . BERERT . HRER . REU
Marker %4 Jtn#ETHE 7 8 &3 8 Volume B, &
BHEHRAHSHENSFFHILE.

1.5 Western blot SEHA=€RER/FEIEEN
WAL BEA REEIEFTMARRER
(50mmol/L Tris HCI,pHS. 0,10 g/L SDS,10 g/L
DTT,1 mmol/L PMSF,1 mmol/L EDTA,0. 7 mg/L
EKK 0.5 mg/L FERKK) . 15C,40 000X g, B
L 1h, B L. B Bradford 2% L EHTEEE
B, %5 —80CHF. PASMCs WEHRRKE
AE. &% PASMCs 4t A 0. 01 mol/L PBS ¥ 3
K AERBREGEBER . MAL S SEN ERRR
#.BSE#® A 1.5 ml Eppendorf B, K&
BRERBABEBEHARBX10 s),RF 15T,
40 000X g M B L 1 h, g4 k% A Bradford
EER., WAS SDSPAGE kW EH LHE N
40 ug,PASMCs By SDS-PAGE ik W EH LB R
H20 pg, ERHBEMHALEE, BT 5 M
—GL RS B — 45, BA B-tubulin RS R, &5
FAABHE®R,. ®A ImageMaster3. 0 k433 1
EBNTEEKHEH Volume .

1.6 sAkagitiapstttirée RA
CRP1 RafiRd 24 PE f5 48 h [ 4A N CRPI
FHMES, N HRP #5id, & /5 I DAB Bf3,
—HAPBS REENZTANEB., RAREARR
g, #l A CRP1 REH A FITC t5iC i
—#i KM PASMCs § CRP1 BHIFEE.

1.7 &+ #*54 R SPSSI0.0 FitkH41,
WMBENzs Rn ARIEFHERFAEENER S
EaWE.

2 & R

2.1 MamACRPI#MALR AR2#PERF.W
#HLH CRP1 ) mRNA fIZEA K FEZHF &, #E
0 4Sh AN BEMEL R, FEALYRED
/& CRP1 £ B &1k F 5 3h Bk o B a9 - 38 L 40 M Fn XX
SEENTHRNAKR. £54% PEJ5 48h, fizh bk +
BT UL M CRPL (335 BE AR, [t 54

REEAIWA AT R CRP1 ZEAMREWME D,

Control 1h 8h 24h 48h

e it B R W B-actin

A: CRP1 fy3 & RT-PCR 4 £ ;B: CRP1 ) Western blot
#5:C: CRP1 a4t R, Cl. SHH,C2; 48h
M1 AEHELESAEANEAMAS P CRP1 HRATEL

%1 XRAEPEMYFHAAD CRP1 FRIAZH (n=8,515)

#H 3 CRP1(mRNA) CRP1

bogiit:| 0.24+0.13 21472342577
1h 0.2240.11 22475842474
8h 4 0.26+0, 14 40873643857
24h 4 0.92+40,33° 1193758 +9483*
48h 4 0.98+0.37* 1257893 +9985*

¥ 5% RAMLE, ° P<0.05,* P<0.01
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2.2 ET-1 % PDGF € # PASMCs A CRP1 # &

% 5y M4 # K, PASMCs $in A ET-1
PDGF G4 KAEE M. CRP1 HREERE
mRNA k¥ ZEREEHKFHREEAR (H 2, R
2), AR PASMCs 5 ET-1 3t R & 1h, BT I
CRP1 HFE AT # . E Sh I AR M —ERERER
#/K¥. PASMCs 5 PDGF 3t 5 # & 24h, CRP1
MREALABEAT. FREZRAERECHLER
5 ET-1 #1 PDGF # F# & 48h B PASMCs &
CRP1 R AHBAE ANMEREHYE, KEA
4.7 %, CRP1 925 (H 2),

2.3 CRP1 #9#%%M¥#M PASMCs 5§ ET-1
#FAEHF 1hJ5,SRF HREREABGHERFE—
AERKF. GATA6 WRATE sh BB AR, H
—HEEBEBRB KT (A3, £2), PASMCs 5§
PDGF 3% % 8h J5,SRF WRERAE A H I 4
BE—IRBKFE. GATAS HFE AT 24h BB
lh 8h

Control 24h  48h

bl B Bactin

Rl 3 CRPI-ET-1

bl CRP1-PDGF

Control 1h 8h 24h 48h

R G R e CreiiT

B G sss . W S CRP1-PDGE

B B-tubulin

Control

CRP1-ET-1

CRP1-PDGF

A:CRP1 & ik i) 3% & & RT-PCR 4 £;B.CRP1 &
Western blot &5 8;C; 5 ET-1 8% PDGF i [F ¥ & 48h B
CRP1 REMBHERLELER
2 PASMCs % CRP1 &R # ET-1 ¥ PDGF €A F
FEAKMBRPIRETL

Control 1h 8h 24h 48h

Cqm;ol 1h 8h 24h 48h

B e cumes e @M el GATAG-PDGF

A:55 ET-1 3[F# % # SRF 1 GATA 6 #9 Western biot % &
B: 15 PDGF st FIM# #&§ SRF #1 GATA 6 f&§ Western blot 25
B3 ET-1% PDGF 3§ PASMCs ff SRF 1 GATA 6 Ris KW

R, H— AR AT (E 3, £2),
3 # '

EXRA,CRPIEREPE GREBEAR.
CRP1 §AWA LIMGHWK, TERETRERSR
- ¥ UL 40 PO 0 P A S °F L4 B, 9 UL AE A
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® 2 ET-1 71 PDGF % PASMCs th CRP1 R34 (I (n=8,¥+s)

4 PASMCs incubated with ET-1 PASMCs incubated with PDGF
% CRP1(mRNA) CRP1 SRF GATA6 CRP1(mRNA) CRP1 SRF GATAS6

Oh 0,2940,13 94587+1034 537564937 487584949 0.1240.06 397581578 218751475 137561487
1h# 0.5840.29 10485712148 988231981  45968+937 0.2440.11 408721647 228471658 153751381
8h# 1.1840.43% 938546+4756% 489374+ 3246% 934576+3928* 0.2140.09 293864523 286791876 14982+536
24h £8 0.9440.39" 7893584364 41948742946*% 9982841-4765% 0.89+40. 34" 8375671+5487* 683587+3247% 302857+41283"
48h 4 0,9340.36" 77465814175 9974684-4756% 134586349878% 0, 8140, 36" 912847 4-4856* 7988224+4193% 417464+ 2463%

. 53 BAMLE, " P<0.05,* P<0,01
H¥RERICEL. SHFTHE—FB/RT CRP1 4
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