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[ Abstract ]| Objective To explore the effect and mechanism of clazosentan ( Cla) on phenotype
transformation of vascular smooth muscle cells ( VSMC) after subarachnoid hemorrhage ( SAH) in rats.
Methods Cell model of SAH was established by VSMC derived from basilar artery and middle artery of SD
rats and cultured in the medium containing 10™°mol/L oxyhemoglobin from autologous whole blood. Then 1, 5

and 10 mg Cla were used to treat the cell model. Western blotting was adopted to detect the expression of

(E£TE] ERARRESH BIH (81870927) ; H P ASABHFA RS 10 LI H (cstc2019jeyj-msxmX0239)
[EEEHE] W2F4 ,E-mail.875791142@ qq. com

1000-5404/ Copyright © 2021, FEZEFEEE R (5 =ZFEREE) o Xk FFHERBCCR AT CC BY VFAT 3 (https: //creativecommons . org/licenses/by/4.0/)



SR EE KRR, 2021,43(19) 1847

http ://aammt. tmmu. edu. cn

phenotype transformation marker proteins of VSMC in control group, model group, 1-Cla group, m-Cla group
and h-Cla group. The content of endothelin-1 (ET-1) was detected by ELISA. CCK-8 assay and cell scratch
test were respectively employed to detect cell proliferation and cell migration. The SAH model was established
in SD rats, and Cla was injected intrathecally. The neurological function of rats in each group was evaluated
72 h after SAH modeling by modified Garcia neurological deficit scores. The diameter and thickness of basilar
artery were detected by HE staining. Western blotting was used to detect the expression of VSMC phenotype
When
compared with the VSMC cells of the control group, the cells in the model group and Cla intervention groups
had significantly lower expression levels of a-SMA and SM-22a, increased levels of MGP and OPN, and

elevated ET-1 content and stronger proliferation activity and migration ability at different time points ( P<

transformation marker proteins. The content of ET-1 protein was measured by ELISA. Results

0.05). Opposite phenomena were observed when the Cla intervention groups compared with the model group
(P<0.05), and the differences were more significant with the increment of Cla dose. The Garcia scores were
higher, diameter of basilar artery was smaller, and thickness of vascular wall was thicker in the model group and
the Cla intervention groups of SD rats than the control rats, and the expression trends of a-SMA, SM-22«,
MGP, OPN and ET-1 were similar to those in the in vitro study (all P<0.05). In the rats of the Cla intervention
groups, the above indicators showed similar trends as the cell model when compared with the rats of the model
group (all P<0.05). Conclusion Cla can inhibit the phenotypic transformation of brain VSMC induced by
hemoglobin by promoting the expression of contractile marker proteins and inhibiting the expression of synthetic
secretory marker proteins. It can also inhibit the phenotypic transformation of VSMC in SAH model rats and
promote the repair of neural function injury by promoting pathological vascular remodeling of basilar artery.

[ Key words ] clazosentan; subarachnoid hemorrhage; vascular smooth muscle cells; phenotypic
transformation
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1.2.6 ELISA &l N fZ =-1(ET-1) /K M 5
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HEG0 10 min, U E R, A5 4R RE B # ki
2mL, FJE# EH 30 min J5,3 000 r/min & B O
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1.2.9 R Garcia PF43PFAl P2 D) BE Bk 45115 0
FHKRFARIG 72 h HEATHZ T REBLEE 5, R
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JROXFFRIz Bl i A RS Bl B TCRE ) AR | il
B SN 5 6 AT T 28 ) e 2R IUAE DL A T 1740, AR
Py E R B AL 0~ 3 43, E5r R 18 43, 15 40 i
%, UL 2 T R R ™
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2.3 #iaA3est VSMC e e g 845 /1 69 %A

CCK-8 #2557 : 55 Control 20 HL#¢, Model 20
F14 Cla T-HigH VSMC 2 Jifi1E 24 48 72 h (1) 20 JfL 34 57
EHRE (P<0.05) ;5 Model 41 H %, L-Cla . M-Cla ,
H-Cla 5 21 7 [A] B [B) 5 7 200 i 348 1 3% PR IR (P <
0.05) ; M-Cla 41, H-Cla 41 /A [R] s o5 38 5 3 I F
L-Cla 41 (P<0.05) , H-Cla 2H /A~ [m] B 5 338 5 1% PEAR T
M-Cla 4] ( P<0.05) , I 3.

159 o Control £
- Model 2H
= [-Cla 2l
104 ¥ M-Cla 4l
@ : = H-Cla 24 2})
2 abc
N abed
R 0.5
T T T 1
0 24 48 72

IH ] /h
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B3 CCK-8 ¥z fii 183F VSMC 4 it st /11920

2.4 #3543t VSMC @0l it 45 4 7 69 %

YRR SE B 45 R 7 . 55 Control 41 L1442 , Model
A4 Cla T F 4l VSMC 41 Mo i # B S & (P <
0.05) ;L-Cla 2 \M-Cla £ . H-Cla #H{I% T- Model i ( P<
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2.5 #iAdEst SAH K KA 2ok %

M B Garcia M2 S REBLIGTE 20 45 B Wk 5
Control 40 [t %5, Model 2 } 4% Cla T 740 K &, Garcia
FEAMRAE (P<0. 05) 555 Model 41 14, L-Cla M-Cla,
H-Cla £ KBl Garcia PF43%8m (P<0.05) , HFfi% Cla T
FR RN, KB Garcia $F4338)1( P<0.05) , LKL 5,
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233
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JEJE B0 bk J5E BE U A &/ T L-Cla 40 F1 M-Cla 41 ( P<
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2.7 %Azt SAH K& VSMC £ A 4k 5% G
FE LA

R ERBE T 3l ik 41 203 1 A6 0 45 SR SR : Model 2]
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M-Cla H-Cla 4] «-SMA ,SM-22a % |4 £ L85 (P<
0.05) ,MGP ,OPN & [ #2551 ( P<0. 05) ; H-Cla 4
a-SMA  SM-22a 7 [1 # ik & T L-Cla 41 f1 M-Cla 41
(P<0.05) , H: MGP ,OPN 7 (4 £ A% F L-Cla 410
M-Cla 41( P<0.05) , WL& 7.

H-Cla C
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4153

M-Cla

Control

a:P<0.05,% Control 20 }b%% ;b:P<0. 05,5 Model 20 }b%% ;¢ P<0.05,5 H-Cla 2004

AHE £ &40 &40 K R o B -F 78 WL A2 G E (x40)

L AT kR TR B AT kT R AR

B: Z2URXR B FRMAZ;C: BARAMEFFIEE
B 6 SeiidiBxt SAH X R E = H =m0
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2.5 Ml Control 2
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1.0
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A :Western blot #;B. ¥ % %44 a:P<0.05,% Control
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KRRk ELISA #5025 8 7 . 5 Control 21
4, Model 41 #1145 Cla - Fi2 K i g ET-1 7K -
B (P<0.05) ; L-Cla ,M-Cla . H-Cla 2 )] B 4% F
Model 41 ( P<0. 05) ; M-Cla 2l . H-Cla ZH{% T- L-Cla 4
(P<0.05) ,H-Cla 4Hfik T M-Cla 2 ( P<0.05) , WKl 8,

a
ab
abc
i abed
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215

200

Ju—
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(=]
1

ET-1 7K F/pg-mL™
w S
S S
] ]

(=]
1

a:P<0.05,%5 Control 286 ;b:P<0.05, 5 Model 28 1L 4% ;
¢:P<0.05, 15 1-Cla 28 /% ;d: P<0. 05, 5 M-Cla 21145

8 ELISA #4183 SAH AR M3 ET-1 7k 892400
3 g
ke [ JiSE T s 1L ( SAH) FE T %] &5 ik 50% , i H.

AT 50% A7 K35 BE A e D BB A, 7™ T 52 1
BERVER A, S0t SAH 5 B AR FAS AL ) F
GE I < ik 055 YR 2 R T O 8 Ty R R Y 3
2z I R AR A B K AE — B ] P Y Sk
AR, b IS RE T WL B0 4, 4 I A, AT
WM NS , R S A 2 o SAH J5 i F i
P LA B A R Z S 4 , AT S SO IS 2 A AT
Ak & IS, JE T 50 SAH [ K i3t B M A D Be A
KRB H UG B . sz SAH J5 I 45
R Ay R A A P ]

H HiH F T 2SR 5 1 R 2R 1 25 )
R JE ST JE B i S I — Fof 32 458 1 A% i 1t 7 - T UL
T I N BB G B Kl ) DN A R o S B R 2
IR E RS R = T )7 S WA £ D[l 8 e i
S I I R 2 AL A 5 43 R 38 T 30 ik Sl i, 5 it
FERIE L. DR, SHERBT A 24590 , B e b a2 A 5
A5 TEJEIGE o 0 I A8 8 25 10 BRAL AT 228, H R SCRk
i < AP LA B B A R S O I A ER AR A
BN py A, VA 0L P T LA R 5 4
REVAR IS e 28 . CAF SR AIF9E & B, VSMC i e Fi &%
655 5 SF- Y LA SR 2 i s A S AT R
S ILE 1 VSMC DI s RS ok 32, H = ZL I RE
JE YA I A P RO I, W R VSMC 35 T
RS 22 B8 IR RIBEER, & KR g
FAZE L, A A B WKL TR P S ) s R A A R o
B A BRI RS2 R BUN . 41U VSMC AR
AR VSMC, H 2 A 7E TR BRI A op, 2L BE
HBE TR AP R A AN R L TS 2R
BLETAEANNG , WL 22 RN 25 0 B 1 7 /0, A5 B 40 i 4 3
2 A R 53 6 S B (R i, AR RIS T K . Y
VSMC DLW 4 89 S £ i, 2l 4 RIAR S o
o-SMA | FLAE WS4 T8 240 i AR A T AE 43 W BT
LA A rp 225 BB - 7 2 11 (OPN) DU b 0 F-
WL fabrEEA " . BT R BL: Y VSMC Ktk R
FEARHT, B VSMC Wi Y i) 43I U AR | B B 4
i VSMC o-SMA %35 [&AIG, M4 VSMC f) OPN 3
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