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control FI control + Ang-(1-7)4H FFH S £ T LR h7K,24 h G AWMEFE N LK Ang-(1-7) (24 pg-kg'-h™"), WBI7 4 AE
T R BLAY 7 22 MO8 R (RVSP) 1A 0 28 I JEA 4 (RVHL) 0 52 il /INBh B BE JEL B (WT) o5 B Bk A% (ED) BT 43 L (WT% )
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Effect of Angiotensin-(1-7) on Pulmonary Arterial Hypertension Induced by Monocrotaline

CHEN Li-xing', LIAO Xin-xue', SUN Jin-hua?, MA Hong*', LI Yi!, TAN Zhen!
(1. Department of Cardiovascular Medicine, The First Affiliated Hospital, SUN Yat-sen University//Cardiovascular Research Institute
of SUN Yat-sen University, Guangzhou 510080; 2.The Maternal and Child Health Hospital of Yunnan Province, Kunming 650051, China)

Abstract: [Objective] To investigate the effect and mechanism of Ang-(ll-7‘) on pulmonary arterial hypertension induced by
MCT. [Methods] Eighty Sprague-Dawley rats were randomly divided into four groups: control group, MCT group, MCT + Ang-(1-
7) group, and control + Ang-(1-7) group. Twenty-four hours after injection of MCT, the rats in MCT + Ang-(1-7) group and
MCT group were allocated to iniravenous infusion of either Ang-(1-7) (24 pg-kg™-h™') or saline by osmotic minipumps. Twenty-
four hours after injection of saline, rats in control + Ang-(1-7) group and control group were allocated to intravenous infusion of
either Ang-(1-7) (24 pg-kg™-h™) or saline by osmotic minipumps. After 4 weeks of treatment, right ventricular systolic pressure
(RVSP) and right ventricular hypertrophy index (RVHI) were measured. Percentage of wall thickness (WT%) and percentage of
wall area (WA%) of pulmonary arterioles were evaluated. Angiotensin II (AngIl ) concentration in plasma and lung were measured
by radioimmunoassay. ERK1/2 activation was analyzed by Western blotting. [Results] After four weeks, these parameters of RVSP,
RVHI, WT%, WA%, pulmonary Ang Il concentration and the level of phosphorylation of ERK1/2 in MCT group were significantly
increased compared with control group (P < 0.01). The parameters of RVSP, RVHI, WT%, WA%, and the level of phosphorylation
of ERK1/2 in MCT + Ang-(1-7) group were significantly decreased compared with MCT group (P < 0.01). There were no
significant difference concerned RVSP, RVHI, WT%, WA%, and the level of phosphorylation of ERK1/2 among control group,
MCT + Ang-(1-7) group, and control + Ang-(1-7) group (P > 0.05). [Conclusion] Down-regulation of the level of phosphorylation
of ERK1/2, Ang-(1-7) can inhibit pulmonary vascular remodeling and prevent the development of pulmonary arterial hypertension.

Key words: angiotensin-(1-7); monocrotaline; pulmonary arterial hypertension; remodeling
[J SUN Yat-sen Univ(Med Sci),2009,30(3):264-268]

s ELH8 : 2008-12-12
EE&UH [ H4 8 RBERS (04300348) .
EEE N R E, 81 « BiREH, DT, Hd%, {4 50, E-mail : shallycao@163.net



5534 BRAIE %, 18 B3K 3 - (1-7) M B SRS 3 bkits 5 0 265

B A58 (Monocrotaline , MCT) & 8%y 32
BRI, A B TOTE M, PRI B VR b Y
R 7 T 5 0 0 il 0 LA A, 8 1 45 Py i 4
HASZAR | BRI B0 B i A A
T HUM B P B AA ODBER 0, S A
BRI S A B Bk PR A phy T B T e
SR R BRI AR, B T
B A SRR, HATBFSE & 00, I A
SRR FALREMHIF (ACED) A 45 =ik 2= 11 RS
G (ARB ) R FE&A6G B 5 Jok &, 00460 Wt 20 ok S 98 B
AUIAYHEFE ), ACEL F1 ARB T B 8 54 i1 i 2 o
Ang-(1-7)7KF4 48R Ang-(1-7)7E ACEI Fil ARB
HILE R DA BB, ARG BT ST R 30,
Ang-(1-7) AT S5 (A 5155 55 14 1t A5 5793 L 4 i e
EE PO T ) S0 TR A8 R TSR 0 UL AR, T
W WUESE S O s T A fH B 4508 T AN E M
() Ang-(1-7) 275 T JAR I 3h Ik % | 30k o . P
R AL S, R P A4 o AR, %

111388 ek 38 7 ST 5 7 5 Bk S A 2

BT Ang-(1-7) , BF5E Ang-(1-7) 54 it 34 ik SR
1 Bt it 5 AR A AT B FERT AT RE B ML
B R FIA YT SR ) LK

1 #5573

L1 # #

L1 % 4 AL % BT A Sprague-Dawley
(SD) KRB (SPF &%) H1 P 1l K 2 52 0 34 v 0 4R
e, FEIZ UL RIFR (SPF %), 1HIR(22 = 2) C 6IE
(55+5) %, ATOHEREBIRER 12 b,

L12 XA FNE  Ang-(1-7) WTZEE Bachem
2] 2MLA BRI T E Alzet 27, MCT I F
K Sigma A A SIRHEHL p-ERK1/2 £ 5 Bk
Kt vFRK1/2 £ BEH AW T 2 B Cell
Signaling /3 #) ; Ang IT B 5 0. 2535 ‘T
BERFBE T ; Western blot Kl 3 £ W T
RO TRA RA R PE-50 BE 2K S
BB KB R St

1.2 FH &%

1.2.1 i%‘ﬁ:%%éﬂiﬁﬁ&%@bﬂ:ﬁ%&ﬁﬁ%%
3 HEME SD KB 80 H, B 280 ~ 320 g, FEAL
#3537 4 H: control MCT £ \MCT + Ang-( 1-7)28
il control + Ang-(1-7)%4, 440 MCT BTEE

1 mol/L 3R, SRIELL 0.1 mol/L G4 4L4h7E35
pH 2 7.3, #)5 A B LK e B LA Uk B % 20
mg/mL F¥ , MCT 2171 MCT + Ang-(1-7)4H;—
YAE ST B2 T HE 4 MCT 60 mg/kg, 7E MCT 3:4¢
JG%E 2 R, MCT + Ang-(1-7) 414 Ang-(1-)) B F
2 mL AEBERRIE B 2ML4 BDS B MR 18
BYHFET , B MBI S 52825 F8 Y
24 pg-kg-ht Uk 4 B MCT HEMBEA T 2 mlL
A PRERKIL 4 J, control Fl control + Ang-(1-7)2H
4T 1| mL ALK BH R TSt 45 2 R mE
IMGET 2 mL BT KRR R R 24 pg ke -
h™ UTH) Ang-(1-7) 4 JF .

122 ASEREERGNZE 4 FE, F 10%8
KB RBEE3 mL/kg YR BE I IS 749 T 55 30 0 i
W, REEIFWFBIA BN, ¥ PE-50 B 2155
EMNAETONEAEA . A 1 ~ 2 om T2k |
ik ,2 ~3 cm ﬂ?ﬂﬁﬁ‘ﬂ‘}%ﬁl cm 724 1] B3k
HOE, FEEREYEERERS  RIEE H
MR AIWTI BB , 1B 74 D E
(right ventricular systolic pressure, RVSP), LA 3k
S W kol 1

123 ACEREHRBHMNE  BUBOME, W5
BRI RLE A0 B BRI BRI , W 55 18 k.0
BB DR A7 B 0 R B R 0 12 i) R R 4
HWE, HRPEFRNE, 5050 ESE
(right ventricle hypertrophy index, RVHI) =45 /> &
WFRBE(RV) /2203 + ZEAIFG(LY + S) 19,

1.24 ABFAGHERFFONE Wk
FoJa A FEEh Y, ¥4 TR A 40 /L 2 3¢ H s
W SE , LGS Y] F  HE Ye e, B S 12 7E
50 ~ 100 pm fili/Ngh k45 10 4R , 35 F Imagepro
Plus B 14547 ﬁﬁ“?)’]ﬂﬁf%ﬁ%gg(waﬂ thickness ,
WT) . % 18 (external diameter , ED) & s | R
(luminal area, LA) , B B A (Total area, TA), i}
B /NS BE IR 5 AR T 43 [ WT% (WT%
= 2-WI/ED-100) X & BE T FR (wall area, WA) 5
M ST AR T 43 b WA% [WA % = ( TA-LA)/
TA-100 5, K WT%F WA%6AE i 4 Z5 44 19
E=g A
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RVHI ¥ 8 &% (P < 0.01), Control 2 MCT +
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Table 1 RVSP, RVHI, degree of arterial remodeling, plasma and pulmonary Angll concentrations in each group

(n=20, x+s)
Group RVSP(mmHg) RVHI(%) WT(%) WA (%) Plasma Ang Il (pg/mL) Lung Ang Il (pg/mL)
Control 17.7+1.8 28.4+£2.7 4,51 £2.65 48.28 +3.76 1467 +35 323 +39
MCT 33.1x1.8Y 38.2+£3.9Y  58.06+4.72 74.40 +3.61 1508 =41 521 + 449
MCT+Ang-(1-7) 20.2 +2.22 293 £2.6Y  39.56 + 3.96? 52.68 x 3.96? 1489 +24 493 + 349
Control+Ang-(1-7) 16.3 +2.3? 273+£3.07 31.17+3.21% 4521 + 2.88‘2) 1431 +39 307 x 407

RVSP: right ventricular systolic pressure; RVHI: right ventricle hypertrophy index;1) compared with control group; 2)

compared with MCT group, P < 0.01
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1 HHEXRE/NHKRAE R
Fig.1 Morphometric Evaluation in each group
A: control group; B: MCT group; C: MCT+Ang-(1-7) group; D: control+Ang-(1-7); x400

KB .5 F control 40 (P < 0.01), MCT +

Ang-(1-7) 41 ERK1/2 B§BR 1L /K B B AR F MCT
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44
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P-ERK1
P-ERK2
“

t-ERK1
t-ERK2 42

Control MCT MCT+Ang-(1-7) control+Ang-(1-7)

D, BERK! BERK2

ERK1/2 phosphorylation
(% of control)

B2 Ang-(1-7)%FFiA4 ERK1/2 BEEL 7k T B9 2200
Fig.2 Effect of Ang-(1-7) on the level of phosphorylation
of ERK1/2

1) compared with control group; 2) compared with MCT group,
P<0.01
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