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(ME] a6 WENEZKELMEE 2(ACE2) i Fikxt K R a0 JLEFE (AMD J5 0 % 504 1952 m , 4804 2] Ak
B4 AL, ek 75 H SD KREEHL /0 0 I F R4 (Sham 41), AMI 41, 2 B3k K 20 (AMI+ NS 20) iR % 2 N 41
(AMI+ AJEGFP 4D M E A 755 % AJACE2 40 (AMI+ AJACE2 41) , 841 15 K, 4530 K B IR 3 bk 20 B e 2 ## 57 AMI %
B, AMI+ NS, AMI+ AdEGFP . AMI+ AdACE2 #H T .0 JUUBEBE J 321 X 2% 26 B 5 > s 43 il i3 5 A 3 37K L AEGFP #l AJACEZ,
Sham 215 AMI AR T34, 2 4 J8 J5 00 5 1 3 8 77 25 46 b5 FL0 =0 55 F AL 802 07 10 # O LA 20485 4 28 b 5 e IR L
s P G238 21 A e (0 4G 00 WLZH 20 i A% S5 5K 3 (Ang) 11 (Ang I1) . Ang-(1-7) K oW UILBI 1 (o SMA) 3k L 8 1 5 Bl 36 %%
Ko LZH 4 ACE2 ., Sre [ PR &5 #48k 2 6 A % & R W R i 1 (SHP-1) . ERK1/2.p-ERK1/2,p38.p-p38.a-SMA ¥ 1kt K K
F B (TGFROEHAM KL, 4 (1) 5 HAt 4 AL, AMI+AJACE2 4 ACE2 %3k /K ¥ T (P<C0. 05) , A Ang-(1-7)
FIX BT (P<C0.05), (2)55 Sham M H , AMI,AMI+NS K AMI+AdJEGFP 4 & & &7 5K R IE, 05 &/ & il , 1w
JRUL AL, A FE J8 41 X Ang I . Ang-(1-7) , SHP-1, p-ERK1/2/ERK1/2. p-p38/p38. o-SMA, TGF-g, % ik ¥ Ft 5 (P <C0. 05),
(3)5 AMI,AMI+NS K AMI+ AJEGFP 4 #fl kb, AMI+ AJACE2 #41 Ang-(1-7),SHP-1 3 ik J} & (P <C0. 05), p-ERK1/2/
ERK1/2.p-p38/p38.a-SMA K TGF-p, #ikFE(E (P<<0.05), & ik ACE2 nf Wi % B 36 K B0 WLEF 4i fh oF 2, 2% i 0
EEMCHHRITTEES ACE2 #iG /% & M8 B IR Al SHP-1. 57 M7 5 R B Bk R R4 (RAS) T IiF 22 24 506 16 2 1 0l
(MAKPs) i 7 5%,
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Effect of angiotensin-converting enzyme 2 over-expression on ventricular remodeling in rat model of myocardial

infarction

ZHANG Bo, FAN Jin-qi, ZHANG Quan-jun, CHEN Shao-jie, YIN Yue-hui”
Department of Cardiology, the Second Affiliated Hospital of Chongqing Medical University, Chongging 400010, China

[Abstract] Objective To investigate the effect of angiotensin-converting enzyme 2 (ACE2) over-expression on ventricular
remodeling in rat model of acute myocardial infarction (AMI) and the related mechanisms. Methods Totally 75 male Sprague-
Dawley rats were randomly divided into five groups (7 =15): Sham group, AMI group, AMI+ normal saline (AMI+ NS)
group, AMI + adenovirus-EGFP (AMI + AdEGFP) group, and AMI + adenovirus-ACE2 (AMI + AdACE2) group. AMI
models were established by ligating the left anterior descending coronary artery of rats. Rats in the AMI+NS, AMI+ AdEGFP
and AMI+ AdACE2 groups received intramyocardial injection of NS, AdEGFP and AdACE2 in five different infarction border
zones, respectively. Rats in the Sham and AMI groups received no injection intervention. Four weeks later, left ventricular
end-diastolic pressure (LVEDP) and heart weight/body weight (HW/BW) were examined. Myocardial structure changes and
collagen deposition were evaluated histopathologically. The expression of angiotensin (Ang) I (Ang Il ), Ang-(1-7) and
a-smooth muscle actin («-SMA) proteins was assessed by immunohistochemical staining. The relative protein expression of
ACE2, Src homology 2 domain-containing protein tyrosine phosphatase 1 (SHP-1), ERK1/2, p-ERK1/2, p38, p-p38, o-SMA

and transforming growth factor B; (TGF-8,) was measured by Western blotting analysis. Results (1) Compared with the other
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four groups, the protein expression levels of ACE2 and Ang-(1-7) were significantly increased in myocardial tissues in
AMI+ AdACE2 group (P<C0.05). (2) Compared with the Sham group, LVEDP, the values of HW/BW, collagen deposition, and
the expression levels of Angll, Ang-(1-7), SHP-1, p-ERKI1/2/ERK1/2, p-p38/p38, «SMA and TGF-8; were all signficantly
upgraded in AMI. AMI+ NS and AMI+ AdEGFP groups (P<C0. 05). (3) Compared with AMI, AMI+ NS and AMI+ AdEGFP
groups, the expression levels of Ang-(1-7) and SHP-1 were significantly increased in AMI+ AdACE2 group (P <C0. 05); while
p-ERK1/2/ERK1/2, p-p38/p38, «-SMA and TGF-B, protein expression levels were significantly decreased in AMI+ AdACE2 group
(P<C0.05). Conclusion This study suggests that over-expression of ACE2 can improve ventricular {ibrosis and ameliorate ventricular
remodeling after myocardial infarction in rats, which may be due to that ACE2 increases SHP-1 protein expression, and the latter
negatively regulates renin-angiotensin system (RAS) and mitogen-activated protein kinases (MAKPs) pathway.

[Key words] myocardial infarction; ventricular remodeling; angiotensin-converting enzyme 2; SHP1 protein tyrosine phosphatase
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TE VR (B O LG ) 0 B B A A Ak, B ER . METE SD OREL 75 H Ol HE R BE AL RS S sh ) b
EALTA ST AN I 28 0 25 T A R TR T a0 g BRI R 250 ~ 300 @) B HL Ay O B R AL
W RIS ENS  — WEAERFREM, L (Sham 4D 2O NUESEA (AMI 4) A B H K 24
TG R M4 B E RS (renin-angiotensin sys-  (AMITNS D) it &5 5 N 41 CAMI + AJEGFP 41)
temn. RAS) [ 1 FEF 8% 35 ) M1 26, Hoop il A% B8k 22 ] FE AR AJACE2 4 (AMI+ AJACE2 41) . %F

1 #MRITE

(angiotensin [, Ang Il ) & ¥ % & % /F ", 4115 H. 208 Oliverti 8 ) F ATy AU LK RUE
Ang 1155 1k 25 4 J5 B0 22 34 JE0F AL 78 11 80 AR Bh ik 2 TR S S Ak O UREZE R AL, AMIT +
NS, AMI+ AdEGFP #l AMI+ AdACE2 4% 4143
FARCBIE S 25 FAESEJH 30 X 43 5 3850 i g A 3 4k
K AJEGFP Al AdACE2 (K Vb i i AE 1 H R A R
AL RS RN 1X10°pfu/100 p1) 3L 100 pL, Sham
HMAMIHAATEN . RESHRKRNTEETER
40 JT AL 3 d. R A S5 1SR 4 JE IS RAERRAR .

1.2 wgsAFfHEmne FAR4HGE FSHARR
PIAT I3 2 1 2 e AR A I R B AR B T RR
28 Fraccarollo 28 7 3% 40 B A7 0 4 sl ik O & A
T AL AR L 5 4 D S ACH 3% L B e B 5 A AT

pEER T WO TR A WA A, 2T
T Sre FIRZ A B 2 & F R B 1 ik £ (mean blood pressure, MBP) fil /2 % &F 3k K J&

(SHPD f 2B A OB AT S FTRER R AT o cular end-diastolic pressure, LVEDP) ,
BEGIETETA " Col FEM Gava BBy 5 sagpgmn s 0w E 56
W Ang-CLT) L SHP-T M TTANE p38 MAPK e ek A 10 % KCLL A0 BE B T 473K 00
S ERK1/2 ByBG . 2RI 3 Rk ACE2 BESBIE 3 b7 0 s L B0 000 28 T v 2 B R K o L 22 Bl
SHP-1. M 5 4% 94 5 MAPKs 15 P15, S 2085 50 pa o i 85 200 A1 25 20 4L 0, ol T e L D 40 )5
Ang T TS ALK BEAGE . APFCEN # o B. 0 SR S G, 80 % F /K R
SER B O UREZERE R 8 F 4 O B AJACE2 B (B (307 . mg /@) .

RS TAREGE R 0 I, WA W RO UESE R 0% 1.4 ‘awmmEedn HEE TAEK MY
HAA R PR SHP-1 78 ACE2 id 355 X RAS U AE & 34 X0 LA 21 B T 10 %6 F RS V5 90 o 1 2
I MAPKs {55 538 #% 4 55 59 70 1Bl WRLBK AL U1 . H-E B g0 L 2

[ mitogen-activated protein kinases, MAPKs; Ll p38
MAPK 4 g #h i 55 8 F A (ERKD 1/2 AR T2
WK 2 N7 e B S 1) A P s DR O St L S BB T A 4 L Y

GERAIE Y U N SV B i S vy | RN 11 =
B 9k K ¥ 1k B (angiotensin-converting enzyme,
ACE) A #m R ACE2 fE4 Ang 1T TR T
JHAWEEZ — TR AN Ang T A Ang 11 554k N
Ang-(1-7) .1 ACE2 il Ang-(1-7) A 45+t Ang 1
ST By 0 WUIE K | TR] 5t 2F 4 Ak 38 A= | 58 P S h DA B
PR R A5 S5 . B RAS B 67 M R T
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1.5 R Ak g &b ml s AL 8% Angll. Ang-(1-7)
B o BB & @ (o SMA) Ak 5 pm R A1 8
Y1 R SP A 5 & (A s i A2 S AE W H AR A R
AR AR AT R g Ak G 2, ] Image Pro Plus
6. OFRAFHEAT EUR AT . A8 IE b 1 K BE AL = B Bp AR
BEALIEH 5 A PLET I 7 ¥ % FEAA (D A L SAEAE
JFRA DH, Angll,Ang-(1-7) HTI& G H 55 E Abcam
8 Al o-SMA PUik I [H 3 [H Sigma A,

1.6 & & PP ik 40 S L 2 ACE2, SHP-1,
ERK1/2,p-ERK1/2,p38.p-p38,TGF-B: ,a-SMA %
Gy Fis FARRECL ISR i XA SR
BCA Bl 7 25 21 8 [ Wk B2, ¥h K 22 1% J5 47 SDS-
PAGE,H#: %] PVDF i, SR #E K E A 1 h, 4°CHF
H—P[ACE2(1 : 500) ,SHP-1(1 : 200) ,ERK1/2
(1:1000),p-ERK1/2(1 : 1 000),p38(1 : 500) .
p-p38(1 : 100) \ TGF-8, (1 : 100) ,a-SMA(1 : 200) ,
Tubulin(1 = 1 000) Jad &, 328 HC—HT 2k P5AH X L 4 3
MRt AL P (HRP) AR ic B P = iRIEH 1 h,ECL
W5, Bio-rad #E B A% 0 B R S8 H H . Quantity
One A M & HEA K EE . ACE2 —$iIW H 2 [H

Abcam 23 A, SHP-1 —Hi 1l H 32 E Abnova 23 ],
ERK1/2, p-ERK1/2. p38. p-p38. TGF-B:. a-SMA |
Tubulin —# W H ZE E Santa Cruz 228, 5 H b
SR ARARAA .

1.7 %it$a WA SPSS 20. 0 Bt fr 43t
ST AT EE L s R, 4L e bR SR A
RIr 2500, PP LL B8R ] LSD K 36, 46 56 7K
(a) M 0.05,

2 &5 B

2.1 Zh—M&HE N Sham 4K BRAELK LR P L
FETT, HEA 4 JEJE . AMI 4K B3 R N 66. 7% (10/
15), AMI+NS 414 73.3% (11/15) , AMI+ AdEGFP
ZH°h 60% (9/15), AMI+ AdACE2 414 73. 3% (11/
15) & ARG R 22 R RG22 XL

2.2 BABHAFHFMASEREMNE  KREAET
I MBP 45 4 22 5 LSt L. 5 Sham
A, Hofth 4 41K B LVEDP F#8 (P<<0. 05) , .0
/R R M E 3 i (P<€0.05); AMI +
AdACE2 15 AMI, AMI+ NS, AMI+ AJdEGFP 4
FHEG . KB LVEDP FEAIK. 0 % BTt /4K BT it LU (T
FE(P<<0.05,% 1,

Fx1 BRABABRXAROLBEH NWFHERTOERENELER
Tab 1 Hemodynamic parameters and ventricular weight 4 weeks after AMI establishment

Tt
Group n BW m/g HW/BW wi/(mg g 1) MBP p/mmHg LVEDP p/mmHg

Sham 15 382+8 2.2140.11 112+6 3.75+0.28
AMI 10 372+13 3.064+0,07*4 115+12 23.65+1.91*4
AMI+NS 11 378+11 3.044+0.09*4 117411 22.61+2.52*4
AMI+ AJEGFP 9 374+12 2.9940.03*4 11349 24,384+1.63"~

AMI+ AdACE2 11 375+11 2.6440.11" 11210 14.33+1.17"

AMI: Acute myocardial infarction; NS: Normal saline; AJEGFP: Adenovirus-enhanced green fluorescent protein; AdACE2:;

Adenovirus-angiotensin-converting enzyme 2; BW . Body weight; HW/BW. Heart weight/body weight; MBP.; Mean arterial

pressure; LVEDP. Left ventricular end-diastolic pressure. 1 mmHg=0. 133 kPa.

AMI+ AdACE2 group

2.3 WM FIEN

2.3.1 H-E %4  Sham 4 K O UL 40 i HE 51) %%
3, M BT S0 G L B A% WY R, N B T B 4 A L
AMI,AMI+ NS, AMI+ AJEGFP 41 K FUA# %€ J& i
DX O JULEF 4 HE B 7 B 25 L L UL 22 W 284 e S5 B b o />
FLE BN, R A R AR R 5 A0 IR T L A0 i R
HEREN R s AMI+ AdACE2 4 | b 878 i1 s 5%,

“ P<C0. 05 vs Sham group; ©P<C0. 05 vs

L 1A,

2.3.2 Masson %%  Sham 2 K B0 L A /D
R ZF 4E CBE B DAL, AMI, AMI -+ NS, AMI -+
AdEGFP 21 K BRURE B J& 321 DX 0 JIL ] 5 rp A K o e e
LG, T AMIH- AJACE2 4K BRUREBE i i1 X0 L
() J5 S D 4F 24 TR AMI, AMIH-NS K AMI+ AdE-
GFP /b A5 2 T Sham 4, UL 1B,



« 1294 B TREPE R 2013 4F 12 A L4 34

2.4 ACE2 A% RAS Z %48 % 3 4% A Ang-(1-7) £k F+m (P << 0. 05); 5 AMI,
2.4.1 Ao ONAYE Angll . Ang-(1-7) AMI+NS ¥ AMI + AJEGFP 4 It &, AMI +
FkHER  Angll . Ang-(1-7) EA T O WL4H i, BH AdACE2 4 Ang [ #3ik K (P<<0. 05), Ang-(1-7)

e AR . 5 Sham 4 AH G, Hifl 4 4 Ang ] FixFE (P<<0.05) ., WE 2,
Sham _ AMI AMI +NS AMI+AJEGFP AMI+AdJACE2

} i

B1 SHEXROCIEERALRA[AFZHET

Fig 1 Histological changes of infarction border tissues after acute myocardial infarction (AMI) in each group

NS: Normal saline; AdEGFP: Adenovirus-enhanced green fluorescent protein; AdACE2: Adenovirus-angiotensin-converting

enzyme 2. A: H-E staining; B: Masson staining. Original magnification: X400

Sham AMI AMI+NS AMI+AdJEGFP AMI+-AJACE2

O Angll
O Ang-(1-T)

~ S00F  gosma

g

177] 400

s

S 300}

E

E 200

(]

100

AMI+
AdEGFP AdJACE2

B2 FAXROGAAL Angll .Ang-(1-7)F0 o-SMA EH RIE
Fig 2 Expression of Ang][ , Ang-(1-7) and a-SMA proteins in myocardial tissues of rats in various groups
AMI; Acute myocardial infarction; NS; Normal saline; AdJEGFP: Adenovirus-enhanced green fluorescent protein; AdACE2;
Adenovirus-angiotensin-converting enzyme 2; Ang: Angiotensin; a-SMA: o-Smooth muscle actin. A-C: Immunohistochemical
staining of Ang |l » Ang-(1-7) and «-SMA, respectively (Original magnification: X 400); D. Quantitative analysis of Ang]l »
Ang-(1-7) and a-SMA expression. * P<(0. 05 vs Sham group; © P<(0. 05 vs AMI+AdACE2 group. n=5, T=*s
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2.4.2

EH T EAN S AL ACE2 £ % 4 AMI+AJACE2 4 KO W44 ACE2 35K F
R OEHABEZ SR B 3SA Bxw. 4 )5 B B T HALAS 4 (P<<0. 05),

‘ AMI+  AMI+  AMI+ . AMI+  AMI+  AMI+
Sham  AMI N‘: AJEGFP  AdACE2 Sham  AMI NS AJEGFP AdACE2
ACEI— — ‘-—. SHP-1 ——| — —— a— S—
Tiihili— “-- Tubulin— | — i — i — ——
~ 400 — 300 p
E 15 =
g 350 F T Z 250} o
< o300t @
S 2s0f Z 200 b
£ 200} Zz 150 F
= P _—
£ 150 £ 00t
= 100F =
~ s -
o 50t g 0r
r‘é - A = 0 B
o
Sham A AMIHNS  AMI+  AMI+ Sham A AMI+NS  AMI+  AMI+
AJEGFP  AdACE2 AAEGFP  AdACE2
AMI+  AMI+  AMI+ ‘ AMI+  AMI+  AMI+
Sham  AMI NS AdEGFP AdACE2 Sham  AMI NS  AdEGFP AdACE2
D — S
PERKI 27| o ot S Sm— p-p38 N — —
= FEn. 350 ¢
E 200 " " 5
Z - = 300 =4
2160 F = *A
: - £ 250} .
o~ L [
S 120 § 200 F
[+ ¥
& 2 Iﬂ(}[
I} / A
é C % ] D
5 Sham  AMI _ AMINS AMI+  AMI+ Sham  AMI  AMI+NS AMI+  AMI+
AAEGFP  AJACE2 AdEGFP  AdJACE2
. AMI+  AMI+ AMI+ i} AMI+ AMI+ AMI+
Sham AMI NS  AdEGFP AdACE2 Sham AMI NS AJEGFP  AdACE2
U-SMA ——| 7 e S S S— TGF-py— R — —
Tubulin——| S—— — — — TUDUIIN——| —— ———
:E; 301 LTy =4 :é; j(:;g : =4 *A
e | mi . K3 2 350t 61
S 250 . ; sood |
= 200} z 250}
3 150} Z 200} .
g 100} Z 1o
Z = 100}
z O s = sof | | ;
= 0 e 0
Sham  AMI  AMI+NS AMI+  AMI+ Sham  AMI  AMI+NS AMI+  AMI+
AJEGFP AdACE2 AJEGFP  AdACE2
B3 ZEARMTESHFRMNZAHAKRROINELR ACE2(A) . SHP-1(B) .,p-ERK1/2/ERK1/2(C) .
p-p38/p38(D) .a-SMA (E) #1 TGF-p, (F) & A &K%
Fig 3 Protein expression of ACE2(A), SHP-1(B), p-ERK1/2/ERK1/2(C), p-p38/p38(D), a-SMA(E) and TGF-§, (F)

in rat myocardial tissues of each group detected by Western blotting analysis

AMI: Acute myocardial infarction; NS: Normal saline; AEGFP: Adenovirus-enhanced green fluorescent protein; AdACE2: Adenovi-

rus-angiotensin-converting enzyme 2; SHP-1: Src homology 2 domain-containing protein tyrosine phosphatase 1; «-SMA: «Smooth
muscle actiny TGF-B, : Transforming growth factor B,. * P<C0.05 vs Sham group; # P<C0.05 vs AMI+ AdACE2 group. n=6, x=+s
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2.4.3 ACE2 i % SHP-1 § MAPKs % ik th %
ik BT B R s LA BE ] i X SHP-1 )
MAPKSs i @ ERK1/2,p-ERK1/2.p38 K& p-p38 I
BHRIL VG RER . (1) 5 Sham HAH I, HAl 4 4H
SHP-1 Fik# 75 (P<<0. 05) , AMI+ AdACE2 4
Fhi o B3 (E 3B);(2) 5 Sham A H, HoAth 4
¢l p-ERK1/2/ERK1/2 K p-p38/p38 % ik ¥ F+ &
(P<<0.05) ;5 AMI,AMI+NS K& AMI+ AdEGFP
AR, AMI+ AJACE2 41 p-ERK1/2/ERK1/2 X
p-p38/p38 FILFFEAL (P<C0. 05, 3C.3D),
2.5 ACE2 A& TR LA LI AT
2.5.1 HEHAMLHOANAL «SMA £ % %
R o SMAZE T I & S ¥ WUAH A 55 P /0 ik
I8 T 0 U 2F 4 20 B 0 o, A58 5. 5 Sham 41
HHH, AMI,AMI+NS & AMI+ AdEGFP 41 ifiL & -
UL PH P e 4a i B 8 . Ho.O UL 48 A AR BT
a-SMAZE B, AMI+ AJACE2 415 AMI,
AMI+NS & AMI+ AdEGFP 414 L BH 1 22 €4 41 i
1570 s Sham 2 K UL W] S BAPE 3R 5K (&1 20) .
2.5.2 HAREEANARN «SMA, TGF-B, %
ik A A 45 R (K 3EL3F) iR . 5 Sham
AATH Hofh 4 4 - SMA Fil TGF-B, ik Tt (P<<
0.05), AMI+ AdACE2 4l o-SMA Fl TGF-g, % ik
X F AMI. AMI+ NS & AMI+ AdEGFP 41 (P <<
0.05),

3 W i
AR KREZFE, ACE2 78 A FI WG 15 25 30
YIS E R, L HAEOEPEREES, HHAEA

P ACE MFEM . ACE ¥ Ang | 46 ki 45 i 4
YW Angll , ACE2 WK Ang I1 %4k Ay 38 &F 1f 45 9
B Ang-(1-7), 3f H Ang-(1-7) i FELA7 Hi 15 58 . 411 6l
M8 A AL JLIE B, Pk T T RAS R G AE
Y12 Burrell 20 H1 Averill 200 BF 53 5IE 52
ACE2 A] DL o0 WU B | B 05 40 J L P R 48 i X% ~F-
T U200 i 1 5% 3 0 7 =30 o B 4 2 i 4 42 2F 4t Ak
XL, Kawano 55 F5E R W] Ang [1 51 K 54 AL
B, S 800 ML 4EAL . F FLREAE Ang 1T 1Y 3 BUK
A DL D e I 7 AR AR R, Ang-(1-7) AT DL GE S

Ang [ AR S =E AR 1 230 )0 JIL 48 A AC L
JILET 4 20 B B 0 i AR T B A A
# W] ACE2 Wi F&fit Ang [l F177° 4 Ang-(1-DHNF
OWEGRPER . A BIF 98 45 5 o, O ILAE B8 KRR 3
Fik ACE2 J& , B 46 8 i X 0 L4141 Ang [1 ik B
fiX, Ang-(1-7) Rk T . 5 BRI R — 2L,

SHP-1 J& —Fi I 1 % 20 B2 0 R 1 L Jie o R T
S 2 ONER D ON i SO L B R R s R |
WEM . EME AT, Ang T AT2 Z &4
M INK B0 L c-Jun RIEH ERK1/2 BRI S
SHP-1 (306 2 VI AR 565 0 Gava %5 (1 iF 58 3%
B /N A L Ang-(1-7) 38 5 00 SHP-1 1)
H T B T B0 p38 MAPK Y B R 1k, Tallant
SEOHE O L A0 B F 9K IE S5 Ang-(1-7) 38 3
MAS Z A% SHP-1 il MAPKs #0%. H #ij#F
8N MAPKs 5 %5 5 ERK1/2,p38 5 41 g 4=
K oA R B 1Y UR B DDA OGRS A R R
AR L KB LA B8 Jis A 20 ] 30 DX D 45 i P S 386 o
DEEMHE, Angll & Ang-(1-7) Fik FhiE M,
£ ACE2 it 335 .0 U JE K B, Ang 1T 19 3R 3K
fiK, B Ang-(1-7) WY JH i B O 3%, [W] ), SHP-1 #Y
Rkt @ AE R Ang I 17 53 # T il MAPKs
4143 ERK1/2.p38 MR LK R AR, B, FR AT
HeM ACE2 & i ¥ Ang [ #46 A Ang-(1-7),
Ang-(1-7) i — 3% SHP-1 i 40 il MAPKs £
73 ERK1/2.p38 BBEIR AL , IR & B H5 5T RAS R 4¢
Ve .

TGF-3 /& Ang Il 15 7 8 #% & #iF — > 5 2 19 £
U5 T ARG Y A0 i PR 0 R 0 ILARE BB S 1 0 L 4
e T O PR 3Rk W S kg ) i B WLBE AE 4 A
J5  TGE-B, 22 35 5 1 i i i I 3% 36 55 0F 48 56,
Okada %" B BF 58 UE 523620 LR BE S5 TGF-B,
(1 2 35 W] LA 22 fif 0 28 T A, O 28 40 LA BE 3l ) 1
A FEEFIR], PRSP 5280 HE— 20 R B TGF-p, H A #1 %
O JUE BT 24 440 1L 3 A S WL S 2T 44 200 0 1) g g, A Al
HARICHY) o-SMA 1 Ak B2 3%, T BOKR i KA s
BT IO LS 2 Al i A 7 AR S o, FRAT 5 ok
Masson Y& {4 53 H1 4 58 J& i1 X0 LIRS AL 14 2 3K JiF 52
ACE2 3o 3k 41 .0 WUAE FE K S J 0 AR ] I o3
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B EE A M £ ] ACE2 1 # 3k K la-SMA
Fo TGF-i k5 AMI 4 BRI ; s 41 Akt 2 7R
ACE2 i ik 4 o-SMA B4 41 JRE AL, & 11 3R
B D, X5 R IT 45 R — 8, UESE ACE2 1
&R ] LUAT R0 W8 AR B JE i DX e I A L O T 1 A
ARG ST oo SMA K TGF-g, f %1k

L5 LT AR SEUE S5 R ik ACE2 BB I% A 2L
Ul b 0 IUARE 6 K BRURE 96 & 30 X0 ILEF 44k, 2%
fife O3S FAY . FLHLH AT RE 5 0 B R AR 0 R I
SHP-1, fi Pk 8 15 RAS & 4t JH T iE 9 MAPKs 41
5y ERK1/2 1 p38 (85 FR 1k . IF- I 2 B 42242 41 4k 1k
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