Hh ER P A PSR Chinese Journal of Pathophysiology 2019,35(7) :1333-1338 + 1333 -
Z Bk : http://www. cjpp. net

[xXEHS] 1000-4718(2019)07-1333-06

BF B B 05 5 Y K BT 30 Bk S JE XF K R A Hippo
FESEBREXS FRIZZN

X T, K &, ®Rej, R #H, EXE°, T E°
(N BRI T 405 I PR, TN 1T R P U L5 AR, 7T S 325000)

[# ZE] B8 UFXE A SYE R BUR S K& B I Hippo {55 38 #AH 3¢ 2> 7 238 192846, #83+ Hippo
F BRI SK E E R A R TR Lo FiEk 45 H SD KEBENL T AR IR (n = 15) AR (n =30) AT
—UMEL T S BT SR 1A 50 (60 mgy/ k) 7 il sl kg FE AL , Xof R 4 T 5 R ) 5 i A PR K o 4 85
A OSEARKIA O 4G FE (right ventricular systolic pressure, RVSP) |, 11845 .0 25 AE JE 458 %4 (right ventricular
hypertrophy index, RVHI) Fil 47 .00 2 i - $5 % (right ventricular mass index, RVMI) ; HE Y (&gl /N sh Bk 4 , 1154
H B JE B A 43 HE ( medial thickness/external diameter, M/E% ) ; Masson Y& {0 K fili 41 22 25 A, ; So e 2L ALK I fili 2N 31
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Effects of monocrotaline-induced pulmonary hypertension on expression
of Hippo signaling pathway-related molecules in rat lung

ZHU Ning, CHEN Hao, ZHAO Xu-yong, ZHAO wei, JIANG Wen-bing, WANG Yi
( Department of Cardiology, The Third Clinical Institute Affiliated to Wenzhou Medical University, Wenzhou People’ s Hospi-
tal, Wenzhou 325000, China. E-mail: wangy8187800@ 126. com; jiangwb919@ 163. com)

[ABSTRACT] AIM: To investigate the expression of Hippo signaling pathway-related molecules in the lung tis-
sues of the rats with pulmonary hypertension induced by monocrotaline for exploring the significance of Hippo signaling
pathway in the development of pulmonary hypertension. METHODS; SD rats (n =45) were randomly divided into control
group (n=15) and model group (n=30). The rats in model group was given neck subcutaneous injection of monocrota-
line at 60 mg/kg to establish pulmonary hypertension model, and the rats in control group was injected with the same vol-
ume of normal saline. Four weeks later, right ventricular systolic pressure (RVSP) was measured by right cardiac catheter-
ization, and right ventricular hypertrophy index (RVHI) and right ventricular mass index (RVMI) were calculated. The
remodeling of the pulmonary arterioles was observed by HE staining, and medial thickness/external diameter (M/E% ) was
evaluated. The fibrosis of lung tissues was detected by Masson staining. The protein expression of Yes-associated protein
(YAP) , tafazzin (TAZ) and TEAD was detected by immunohistochemistry, and the protein and mRNA levels of YAP,
TAZ and TEAD in lung tissues were determined by Western blot and RT-qPCR. RESULTS: Compared with control group,
the vascular wall in model group was thickened significantly, the M/E% was increased (P <0.01) , the pulmonary fibrosis
was obvious, and the RVSP and RVHI in model group were significantly higher than those in control group (P <0.01).
The immunohistochemical staining showed that the protein expression of YAP, TAZ and TEAD in the pulmonary arterioles

in model group was significantly higher than that in control group. The YAP, TAZ and TEAD protein and mRNA levels in

[4rFs HHEA] 2018-09-18 [{£E HE] 2018-12-17
* [ ST E RN TRHE A 5 4 & R (Y7 TA4E) BHE 3 H (No. Y20170247 )
A TIAEE E Tel. 13605775858 ; E-mail: wangy8187800@ 126. com; %53 J% Tel: 13957701220; E-mail : jiangwh919@ 163.

com



- 1334 -

the lung tissues were also higher than those in control group (P <0.05). CONCLUSION: The activation of Hippo signa-

ling molecules may promote the remodeling of pulmonary arterioles and further regulate the development of monocrotaline-in-

duced pulmonary hypertension.
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Bkt fii 3 bk 75 & ( pulmonary arterial hyperten-
sion, PAH) J2 il 3f) ik /& J& ( pulmonary hypertension
PH) i—ANE AL, D) i /)N 2l ok = 98 SR AT, 3 300 1
BEBEL S B IR S R RS o PAH R — A Tk
RIBIPN , e 8L OB il FIAET . s,
PAH ZE A2 A T N A 12 ~50 J7 A4
BT, Flih kAL 20 i T LA ) ok AR
Ko ad B R UR T RE S Y o R, 4
fifi 7N B Bk SF 35 UL 40 M2 ( pulmonary arteriole smooth
muscle cells, PASMCs ) 3¥ 58 5% 175 5 - 15 UL 20 i 08 7=
J& PAH (AT ROEIT KW . BFFT IR PASMCs 3455 Fl
PTG, BB PAH BB G 1R LA 501 259
B

I 20 AR AL A P9 O 4837 T Hippo 38
B B RN SRS RS 5 i AR
i 1 036 Hippo 3 5% Fii#HY Yes AHIGHE H ( Yes-asso-
ciated protein, YAP) I tafazzin ( TAZ) , Hippo B2 HE
IR g A TR TR . HETS 2R E
23] Hippo 3 & 1 2% 8 % IRd i) & Je A i 5%
W o RO BN 7 T, Hippo 38 032 3] 1ok
A, H i OS2 W] Hippo i & 7E PAH
(RGO LA ST T REIVE R o TR, A SE 5058 1+
WL EY ' 4 B ( monocrotaline , MCT) 5 5 1) PAH K
SR Hippo 38 A SCHE 1 263K , #4595 Hippo i {78
PAH A4 Je v ml s i/ FHABILA .

o I B S

1 3KF

MCT Wy H Sigma; #ii YAP,TAZ PCNA,GAPDH
HITEAD kDR BUAIG 1B F Cell Signaling
Technology ; 2~ Ifil & H 4% [ ( bovine serum albumin,
BSA) Il H Sigma; HE J Masson 455 & W H Jb
R EFRHA PR A5 TRIzol W 5 [E 245 48 F L2
A PR A5 AMV 385 5 5698055 & 3 Promega;
PCR 5|¥) B TaKaRa; BCA & 6 7] &5 M 3,
37 - A FEEE RN (3,3 -diaminobenzidine ,DAB) Iy H
HRRAT
2 A&
2.1 FHpAER L 5m 45 HEREM SD KR
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2008-0033 , B> Hy 2 2H : X BRZH (control 4, n =
15) R AYZH (model 2, n =30), wEAAHPTA KR

Pulmonary hypertension; Hippo signaling pathway; Vascular remodeling; Monocrotaline

5T —URMESIHR KT 5 60 mg/kg MCT (45 0.2 g
MCT % T 1 mol/L HCI 1, it A 1 mol/L NaOH 7
BpHZ 7.2 ~7. 4 AFEIKELRZ 10 mL) ;XA
R B S S A AR K

2.2 ifsh A FAS ERFED MCT 151G
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SR (4 mL/keg) J I VSRR T , 3 32 15 T e e L
8 (PESO) W45 K BB KA A A 0 5, EA
AT LR R 35 R A 0 3 i, IR il sk A D WU A TR
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orChem FC3 BEIE UG R GE B AG T 73 B, K 2717 K
FE{H. GAPDH fE N NS MR, 48 it i 0 — 1k ik
i,

2.5 gppAnfitFREesLnEakx  HHA
WD R I 2z K, o AR &L (30 /L) EH 10
min 2R NIRRT E AL YIS PE, PBS R 3 Ik,
UCS min, BT ARG IR G4 e s B b A kA8 2 T
J5,PBS 8 3 YK, K S min,37 C I T HiEE 1 h,
TWIAE ZAsie ) 1T 51,37 CHEE 30 min, PBS jiF
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2.6 RT-qPCR # mRNA kX SIS EE
KFRICHK, FP 9 W3 1, TRIzol 35 4 BUfimi 2H 21 &
RNA, $2 S RNA, 20 pL A & gt 47 S 3 s
cDNA,50 pL (R R P EEATY 3 . OV SE iUa , BAFHE
FI 3l 23 A B A Bs AR 1990 5% it £k, T Ce fH
GAPDH 1E N NZ I, GEiH Bt OH — A

%1 RT-qPCR ZLIGET A YAP, TAZ, TEAD #1 GAPDH

eI
Table 1. The primer sequences of YAP, TAZ, TEAD and GAPDH
for RT-qPCR
Name Sequence (5°-3")
YAP Forward; TACACCCACAGCTCAGCATC
Reverse: GCCATGTTGTTGTCTGATCG
TAZ Forward;: GGAGAGAGAAAGGATTCGAATGC
Reverse: TGTCGACAGAGGGCAGCTT
TEAD  Forward;: CCACCAAAGTTTGCTCCTTTGGGA
Reverse: ACTTCAAACACACAGGCCATGCAG
GAPDH  Forward; GCAGATTACCAGCCAACGTCA
Reverse; CGCCAGTAGACTCCACGACATA

3 FitFEAiE

FI A5 S0 K50 T SPSS 22. 0 #4150 o
SEIGZE LA DL + FRUEZE (mean = SD) EKR, 4
] FE A FHAE TS ¢ 4 3. DL P <0. 05 k2% 52 51t

RYRETSN
R
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1 EERAXRTFEEER

4 JEI Bz 30 HOREH 11 HPEHAET:,2
SURME G A6 T, &AW KRR 17 H, FEEN
56. 6% ,HA 5 ZHi W SCHRIRE AT & o A R4 4K
KEIEAT .
2 MmiRshhEMOERERNLEER

5T BRZAR L, A5 7R 2 K R A i 4 K B g A
YFRE 41, i B RVSP,RVHI #1 RVMI # i 2 # 5
(P<0.01) 4/~ PAH SRS, WL 2,
HOEREE AL EREEEIA L EREEHNER
Table 2. The results of RVSP, RVHI and RVMI ( Mean + SD.

n=6)

RVSP (mmHg)
19.90 £1.92
58.26 £6.017"

RVHI (% )
29.08 +2.28
64.96 £4.93""

RVMI (% )
0.61 +0.01
1.68 +0.177"

Group

Control

Model

** P <0.01 vs control group.

3 Bh/NEhBREMIRIRE

HE Y5 5 5 7% B R0 21 v /)N i s ik I 8 P oh
RSN 2 LT A2 101 G T 4 s W 3 e L v
D08 e T LT 5 4 D) 46 I A AR e, LI 1, 3
Fig M/E% B g K F X B4 (P <0.01), DL 2,
Masson Y25 5 g R R A 1l 45 A1 2 R R I8 R 4T 4
A W G IE Sk 22 T IR, LI 1

Masson

Figure 1. Observation of pulmonary arterial remodeling by HE staining and Masson staining ( x400).
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Figure 2. The quantitative analysis of M/E% in the pulmonary
arterioles. Mean + SD. n=6. " P <0.01 vs control
group.

2 Rk PEEE/ SMEES N EES T

Control

4 Hippo {5518 E1HX 5 FHIKEN
ML SIS R R, YAP TAZ 1 TEAD &
H EEAEN Nk b 2 R ARG HE B 2
FXRRA], WK 3, A} Western blot £ RT-qPCR %%
RIER 24140 YAP  TAZ fl TEAD 5 [4 J¢ mRNA
IKFHR I = T XS R (P <0.05) , LA 4 K4k 3,

i

ABFFE I 1 45T MCT 75 5 K ) PAH R )
7,4 JE G K B RVSP & 2 715, RVHIL 1 RVMI B
S Bl 7 2 Jok H R WA S i A2 T PAH R
Masson Y 3/ 71 fifi 4 LT A AR AE . 55 %) BRALAH
FU , o 21 A e 1 T (5 25 2R B 7 Ml /N 3l ik 1 YAP |

i ‘ . \‘ 50pm

Figure 3. The results of YAP, TAZ and TEAD expression in the pulmonary arterioles detected by immunohistochemical staining

( x400).
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Figure 4. Western blot was used for determining the protein expression of YAP, TAZ and TEAD in the lung tissues. Mean =SD. n =

8. " P <0.05 vs control group.

B4 Western blot #&ffiZHZR 1 YAP.TAZ #1 TEAD & HH &KX

&3 YAP, TAZ 71 TEAD Bj mRNA 7k
Table 3. The mRNA levels of YAP, TAZ and TEAD ( Mean +

SD. n=8)
Group YAP TAZ TEAD
Control ~ 0.46 £0.03 0.39 +£0.02 0.28 +0.02
Model 0.79+0.06"  0.58£0.05"  0.48+0.04"

" P <0.05 vs control group.

TAZ F1 TEAD & 1 3 F, 76 2 AN 2 A W
I 33K, Western blot A1 RT-qPCR 453 i 7w fili 2H 21 /19
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{18 oy B P 3 2 R R e A TR R AL o 2 8 5k it
VAN 1= 07 A =M1 - | = R E PP N i R g R
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AR HE AL A SF 1Y 56 B A R T, HRTA R IE J2
YAP/TAZ 38 335 SR e s ke /S Hippo 142 #4974
YEIite. YAP [RIJEYFE R iy it B Rk BT
W HEN] 003 B AR ) T B e ik YAP f At
PUNER= 4 2 A g™ R, — i e &%
YAP 53 2 TAZ (3R S5V 2 AR AE KIFT A
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H ) T T, e ) o S Y UL 40 ) 9 5 4
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TEEUE Y A SR, AL HE I A RE AR R Sk B ik
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