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[(FHE1 B WIS EkE5HBE 2(ACE2) 768 1 8] B IK 4 (CTHD K U 41 20 & 1k 1 3088 45 b 9 sh 2
Al B HAE CTH W8 405 b nl e B VR ML . sk 96 H Wistar K BUBEHL 2> N IE % X B 41 (UC 41) .CIH 41,
B PLZE IR YT AL (NE 4D R 0. 9% NaCDJRYT AL (NS 41, 3640 1 8 .2 A .3 JA A JA 4 AR [a) 0 4, 5 W0 41 6
HAKR., UC4l##E TS+ ,CIH 41 .NE 41 K& NS 414y 5| 5 88 F CIH 355 . NE 414 H 45 TR 38 hi 72 7 5 )
(3 mg/kg) B i IR EE S NS 4145 T 0. 9 %04 #H b K (3 mg/ke) B # Ik I AF . 5240 45 505 4% 41 R BB 41 2UbR 4
5% it 2 28055 B A Ak NP S 8 A Ak R T i 4 20 ACE2 B8 1 /9 383K, TR L (NDAD I 28 3L 77 & 460 MDA /K 7 5
A5G € fit PCR A ACE2 mRNA LML 5K EK Il (Angll) mRNA RA, HR UC A W B,
I CTH 41 K& NS 21 i 6 5% 7K i 435 JE ., J 96 25 455 AR 5k o I o) S5 B =2 048 1 B2 P Al T O, vk o 490 032 i), L o o i) B <
S SR 15 W N, 55 NS AH L NE 41 3055 30005 1) e AT 45 e, FLRR B 45485 5 UC 4 b %%, CTH 41 & NS 41 MDA

F Ang I mRNA &35 78 W EE B [a] 45 P 22 8148 hn (P<<0. 05) . F 4 JE 3k 27 1% i ACE2 25 4 M ACE2 mRNA
1J¥J 2 JE S W B B (P<<0. 05) , F 2 JA B ik BN IS (. SR 5 B I T [%& (P<<0. 05) ;5 NS 41 48 . NE 41445 41 7F

W J3E 24K o R s B 25 AR I k) CTH. 5 A2 A4 4% 35 A (4 A9 38 fin (P<C0. 05) ; CTH S i 2121 Ang [T mRNA /K5 MDA
TR REIEME (r=0.782, P<C0.0D), it 427" ACE2 X1 1 a] 8K % & K B 41 204010 I S8R 405 — 8 1 4
PAER O e 5% Ang IT R i /2 I 98 A 06

(k@AY MAME i Al ACE2  Angll

Protective Effect of Angiotensin Converting Enzyme 2 ( ACE2) Against Chronic Intermittent Hypoxia-induced
Pulmonary Oxidative Stress Injury in Rats KOU Yu-le, ZHANG Pan-pan, WANG Hong-yang”® , ZHANG Jia-
bin, TAN Xi-shu, HUANG Chao, ZHANG Min. Department of Respiration, North China University of Science
and Technology A f filiated Hospital, Tangshan 063000, China
/\ Corresponding author, E-mail: tsmywhy(@163. com

[Abstract] Objective To determine changes of angiotensin converting enzyme 2 (ACE2) in the development
of chronic intermittent hypoxia (CIH)-induced pulmonary injury in rats and its mechanism. Methods 96 adult male
Wistar rats were randomly allocated into four groups: control (UC) group. chronic intermittent hypoxia (CIH)
group, normal saline treated CIH (NS) group, and edaravone treated CIH (NE) group. Each group contained four
subgroups of rats (n=6) subjecting to 1 week., 2 weeks. 3 weeks, and 4 weeks experiment, respectively. No
intervention was given to rats in the UC group. Rats in the experimental groups were exposed to alternating cycles
of nitrogen and compressed air. Rats in the NS and NE groups received daily injection of 0. 9% normal saline (3 mg/
kg) and edaravone (3 mg/kg), respectively. Pulmonary sections were taken and stained with hematoxylin-eosin
(HE). The levels of malondialdehyde (MDA), ACE2, ACE2 mRNA, and angiotensin ]| (Ang [l ) mRNA in the
rat homogenate pulmonary samples were measured. Results Rats in the CIH and NS groups showed high levels of
interstitial edema, alveolar atelectasis, and inflammatory cell infiltration in alveolar epithelial cells. The pulmonary
injury got worse over time. Rats in the NE group showed later occurrence and milder pulmonary injury compared
with those in the NS group. Rats in the CIH and NS groups had higher levels of MDA and Ang [l mRNA (which
increased over time) than those in the UC group (P<C0. 05). The expression of ACE2 and the level of ACE2 mRNA
increased in rats in the CIH group (P<C0.05), and peaked at 2 weeks (P<C0. 05). Rats in the NE group had
moderately increased levels of MDA and Ang [I mRNA compared with those in the NS group (P<C0.05);
moderately increased levels of expression of ACE2 and ACE2 mRNA compared with those in the UC and SC groups
(P<C0.05). The pulmonary level of Ang Il mRNA was positively correlated with MDA (r=0. 782, P<C0.01) in
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rats in the CIH group. Conclusion
mechanism of CIH-induced pulmonary injury.
[Key words]) Chronic intermittent hypoxia

converting enzyme 2 Angiotensin [

I B ik B Wi 2 (angiotensin converting
enzyme 2, ACE2) J& —Fh 42 J& K+ . BF 5T R 3L
ACE2 £ B F-1 & ¥ %K £ & 4 (renin-
angiotensinsystem, RAS) F I {/E 5 ACE #5k #H
S HRT DL E g a4 % 5k & 11 Cangiotensin T
Ang [ =4 M4 %5k & 1~7 (angiotensin 1-7, Ang
1-7) & B R A0 045 5k B3 78 K A2 2 20 7 04 1
EEM . A8, ACE2 780 W 2 48 95 0 H A F
BRI E . O A AT 2% TR W R A AT W B
BB R %55 F (sleep apnea hypopnea syndrome,
SAHS) &3 7 L) 2 i W 22 48 P 8 B A7 7E Qg
P BEL 2 i i 2 W i st Bk o R S me L A
SAHS A 3¢ M il % 95 19 A 0 Bl 2= 4 R BT EG .
SAHS f5c B A i B AE PHRE 60 O 18 M a] B P A1 4R
(chronic intermittent hypoxia, CIH), H SAHS
ZRIF AR S CTH % YJA ¢, 2 A I Rl M
YL E R SAHS 35 K [a] ]I 4R 3 W 1 1 A7
£ RAS R 4 &', 3 56 T CIH B R fili 41 41
RAS RGO A HE ., 84 CTH J2& & 2338 o
BOE RAS RG-S BUMH 20007 I HERR AR &R
FEFER R ME Z T, A5l B SAHS %
RSB R T 12 P T IR 4375 T O i 3 5 &
5 1 2 P 8 % (malondialdehyde, MDA) , ACE2
Ko Ang Il B 8 25748 46, I LUK IA 4 2 b B4 g XF
R, R AR 0 e T AT 40375 T R B 48 5 2 9 AL
il

1 #MHE5RFIE

1.1 REEBEXRE

i) AR AR T8 2R 0 4 i« AU A R A o
o3 M R AE  BR  n (R VKR A R A RD .
0 R SCHR™ g 5 IR AR/ SRR IR B B B T
BEERE T 5 i [ 245 4 r % o bl R 0 9 o 8 4 o O
T o P R 4 o AR 3/ DR s 0 T A D 4 s R4
i o 0 o R A SR S s R AT g A A B
AR, B AR T s — AR
JIN 5% A 1 G e R G B i RO AR B R N
A CH S 2 A HL IR 3 ) 5 A5 AR SR A
1.2 XBHYHBARERF &

96 FLE I g fa B B AR M ME Wistar KB G AT
HEE s SCXK () 2009-0001 7, 44 it & (150 +10) g,

Pulmonary injury

CIH can activate oxidation stress and Ang [l , which maybe an important

Oxidation stress Angiotensin

W TR E T LN LL L B s R A IR 7). R B
BB 7 2 ol H A 0 IE 4 3 FR 41 (UC 41) .5 % [ #k
fRAUZH (CTH 4D MR H1 72 3R 7 4 (NE 21D 22 85
BITH NS 4D, & H X500 1 JE .2 J.3 J .4 T
41, W4 6 AR, SEICik™ , UC 458 T
2. CTH 415K 8 2 00~15 : 00 W3 2 58 T
ARG 2= Kb (g — 35 120 s, i A
Wl ik 5%, ek E & 21%. Wi E R K
0.8 MPa, 7 h/d),NE 2 }z NS 4[5 CIH 4 % 5%
T A ] 1 18] 8K PR B AN NE A H R 7 ¢ 00
25 T AMRGE PR T (3 mg/kg) R #i Ik 13 5 NS 21
FHWRET 00 4T 0. 9% 4 FEL K (3 mg/ke) &
WK . SR RRek 4 4
1.3 MALRRARIKE

O RITESERGEE 1.2.3 F 4 A& HE s i 5 10 %0 (44
T3 B0 7K A & (300 mg/ FO) BRI K B, F 1, 28
A0 5 A A 28 W 3 Ik o A BRER KPR e g L B
it T 4 00 CARBR 43550 B o [ o A 0 25 ROAS
it 2 W8 R B VR IS DR AE T — 80 "C UK AR L 43 i AT 4% I
FRARET I
1.4 B4 HE 38

A il 20 2340 W B v AT T O e U0 R (R
LEICA) . F )R JE 4 pm,63 CHE A 40 min, Y H#
TR0 S5 I A TR R R (0, 1 0 Eh RV A 4 1k 1~
2 s YK R L SCEE L AP AT G PR OB BE B K
B E R B AL A B RS 10 SRARAS R AR
T T LAAH [ 43 55 (X 200) 43 51 308 BRUAS [ 350 A7 458 .
1.5 FH#EZA ACE2 Rix#

PR AW s ) 4 pme U RLBE
W5 SR B I K AR A R v R B L R i ACE2 41t
(1 2000 W& 4 Cib i A IgG Hifk-HRP
Z AR, 37 CIRAEM A 50 min, DAB &4, 56 B2 i
KB B . HA L PBS A — P B R
WU 21 4 ) 8] s B H3h W) 5 kAR A 7 7E 200 £502
ST 43 Sl BOAS [R) 062 48 B B Motie P& 2%
MG 53 AT 7 Gt e 58 4 Ak 0 A A B B 8 A 0 9 Ay
B o RO ) o0 AR B M B s 59 B3 6 % B (TODO A,
1.6 FliZH4 MDA il

B A AL B MDA 5 & & BCA A ik
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SR 55 . ACE2 7o 18 1 18] BCAR 4 2 2 401 1o 3 3 v ) 4 T 45

B iR G T 38 = KA H ARSI . URAEA
Jil 2L N 4 °C URAR ORI B 22 TR Rl AL, BBUE &
fili ZHE (25 0.2 @ B 5 . A 29 1.5 mL RIPA 4
Mo g b LB AT IR AR ST S AR BRI AR UK 4
. ¥ 50 0 W B T IR B 0 B (4 B SORVALL
LEGEND RT) 4 000 r/min B .0, HU B V&5 WA H
BCA 50 & I 25 v B, # B MDA 3857 & v B
$5 W i 22 MDA 5 &
1.7 FH4H4 ACE2 mRNA & Ang ] mRNA il
RS2 2¢Ot & PCR . ACE2 mRNA,
Ang Il mRNA E.FIE5I 9 BigAd T 5., H8
RNA 4 a0 & (b 5t i 8 A= YA BRA WD, 305 5%
SRR F] & (TaKaRa) . ™ 4% 4% B 7 2 18 1
BIEATERAE . UK B IBOME R A 1 20 il 2 21 By AR
29 30 mg, MEHE 4% B 40 RNA 32 B0 7 & 41 e
mRNAL M RNA ¥ B, 6 42 0y RNA 317 3R
W B S L VIR T BT 4 RNA A TR i . AR 35 TaKaRa
WA G A K cDNA, # i TaKaRa #3520 5 &
20 uL (R R Y18, ACE2  Ang Il 19 L. T 51 91 %
0.4 pL. cDNACACE2 E514:5-ACG AAG CCG
AAG ACC TGT T-3', I 514¥:5-GGA AGG
TGT GGA CTG TTC CT-3";Ang Il IE M 51 4:5'-
GGG AAG GGA ATG AGG CTT AC-3', &z [ 3]
¥:5'-GGT TGG CTG ATG CTG CTT AT -3"),
cDNA #i#g 2. 0 pL, ROX1 0. 4 L, 356 GG

E1 SAXR2EARMBALARBERIET. HE X200

Fig 1 Pathological changes in rat pulmonary tissues at 2 weeks. HE X200

A UC group; B: CIH group; C: NS group; D: NE group

10 pL oK DL IR G W3 DR SR EAT 1,
95 CHiZM: 30 s,J5 95 C 55,60 C 31 s,3k 40/\
TEIR . 4345 S04 1 il 2 45 e il 4 R 1 I A A 3R
ik 3 W H 2 B O Rotor-Gene3000 ) Wi fif it 2k
B Sk S 36l 2R A S B R LR 27 M R
AN E 4240 ACE2 mRNA  Ang [| mRNA
PR AR R 5
1.8 ZitZEHE

B x££ Fon . Z UL HLECR B Ny 22
I3 s LSD-¢ AT P W Lt 3, P<<0. 05 W ZE R A 4
T2 8 L, is ] Pearson #f 3¢ 1 43 #r i 43 7 CIH
HHTHL Ang I mRNA 5 MDA 3£ ik /K ¥ 2 i) 1)
KR,P<0.01 WEFHGI¥E L.

2 #HXR

2.1 BAXRMALKRETL

UL 1. 2 JE I, UC 41k BUA UL B il 6 495 5
CIH 20 NS 20 ] 0 fili o 5% 34 J5 A /D 5 1 il 760 22 45
AR il ) S5 N B SRS b B T L Hhep R A e R
Wi FsF 1) SE < 9 BHL 458 4 B 5 T NE 24 95 35451 43 )
%F CIH 4 K NS 4.
2.2 HAKXBMEALR ACE2 HyKFE

LB 2, ACE2 & [ 76 45 41 K B 4% s 18] B 3
HFRK, UMRFE T K EFEROIRHEEA.
UCH A1 — & AL fill & ik, 5UCH L% , CIH4

B2 AR2EARMALACE2 fiRik, SP X200
Fig 2 Expression of ACE2 in rats at 2 weeks . SP X200
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ACE2 T [a] 8K 2 8 B 30 d5 oi R 3k (P <<
0.05), b J5 F ik M FRE; M5 NS 4 ACE2 &
Jem IE AR Rk R AT SRR % T T NE
H ACE2 HHARZHHE B GE D,

2.3 EAKXBEMALH MDA &8

W2, 5 UCHIHE.,CIH 44 MDA & i [l
[i] LG 48 IS B] (%) S B T 3 22, T 4 TR I Ok U
(P<<0.05), MZMAHZ T A NE 40 MDA %
5 1 B R SR TA) Y S K B G 22 T 4 S B A e 0
{H NE 41 MDA # /A KK T NS 41 (P<<0.05) ,

F1 BEARMALRD ACE2 EEMFRE (xs.10D &)

Table 1 Immunohistochemical staining of ACE2 protein in rat pulmonary tissues (x=%s, IOD value)

Group n 1 week 2 weeks 3 weeks 4 weeks F P
ucC 6 12.35%+0.85 12.73+0.63 12.734+0.56 12.52+0. 66 0. 54 =0.05
CIH 6 17.40£0. 67" 25.1240. 42" 22.0740.41" 20.7140. 20" 363. 54 <20. 05
NS 6 17.32+0.56 25.1640.61 22.2240.27 18.17+0. 28 395. 21 <0. 05
NE 6 14.92+0.40% 19.10+0. 307 22.1040. 30 23.0240.45% 407.97 <20. 05
F 83.58 827.61 750.47 362. 00

P <0.05 <C0. 05 <0. 05 <0. 05

* P<C0.05, vs. UC group; # P<C0.05, vs. NS group

K2 BRAKXBRMALH MDA & E (nmol/mg,xts)
Table 2 The level of MDA in rat pulmonary tissues (nmol/mg,x=+s)

Group n 1 week 2 weeks 3 weeks 4 weeks F P
ucC 6 1.6940. 62 1.7140.52 1.6740.69 1.6740.74 0.58 =0.05
CIH 6 2.24+0.55" 2.87740.66" 3.47£0.68" 5.06%0. 16" 932. 61 <20. 05
NS 6 2.20+0.52 2.6840.42 3.44+0. 96 5.03740.19 162. 83 <0. 05
NE 6 1.89+0.407 2.3340.47% 3.00£0.72% 3.8740.13% 700. 62 <C0. 05
F 150. 42 33. 40 700.79 710. 70
P <0. 05 <20. 05 <20. 05 <0. 05
* P<C0.05, vs. UC group; # P<C0.05, vs. NS group

2.4 BAKBIAL ACE2 mRNA & Ang I B

mRNA g7k J

W3, 5 UCHLILE, CIH 41 ACE2 mRNA
TIPS 2 S B B e o e 3k i, Bl S 2 3K 8
FRET S NS 4l ACE2 mRNA 48 & 5K AY R ik #
P R E R A T Wi NE 41 ACE2 mRNA £

W34, 5 UC A I, CTH 4 T 45 B[] 51
Ang Il mRNA kK35 (P<<0.05), F 4 J
Pkt 5 NS 4 &, NE 41 % 0 8] 25 Ang 11
mRNA kK F 44 FFE(P<<0.05), 455" NE
145 T KA %+ W5 o LRSI Ang T mRNA)

K3 HBEARMAL R ACE2 mRNA 7k F (xxs)
Table 3 The level of ACE2 mRNA in rat pulmonary tissues (x=s)

Group n 1 week 2 weeks 3 weeks 4 weeks F P
ucC 6 0.44+0. 04 0.43%+0.04 0.41%£0.05 0.39+0.04 1. 18 =>0.05
CIH 6 0.6040.05* 1.012£0. 06" 0.8440.03" 0.6240.02" 124. 48 <<0. 05
NS 6 0.59-+0. 05 1.0240.05 0.84-+0.02 0.62-0.03. 162.57 <C0. 05
NE 6 0.8240.03% 0.7740.03% 1.07+0. 037 1.1240.03% 395. 21 <C0. 05
F 20.71 216. 06 374. 80 342. 26

P <20. 05 <C0. 05 <20. 05 <C0. 05

* P<C0.05, vs. UC group; # P<C0.05, vs. NS group

x4 BEARMALH Angll mRNA KFE(xts)
Table 4 The level of Ang I mRNA in rat pulmonary tissues (x=£s)

Group n 1 week 2 weeks 3 weeks 4 weeks F r
ucC 6 0.42+0.03 0.40+0. 04 0.40+0. 04 0.39+0.04 0.74 =>0.05
CIH 6 0.5840.05* 0.88+0.03" 1.184+0. 04" 1.62+0.02* 889. 80 <20. 05
NS 6 0.59-+0.03 0.98+0.02 1.1740.08 1.5140.07 532.56 <C0. 05
NE 6 0.5040.017 0.70£0.03% 0.8340.027 1.0940.10% 132.66 <C0. 05
F 45.29 341. 30 315. 32 633. 90

P <20. 05 <C0. 05 <0. 05 <C0. 05

* P<C0.05, vs. UC group; # P<C0.05, vs. NS group
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ik CTH 44! Ang [l mRNA 5 MDA £ 1F 4
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T SAHS 12 W % e R I B3 KO Pk 55
I ™ T 5% e N B A fd R K P, B Ol G HE Y R
SAHS ) Z G E KL 40 % ~502%11% SAHS &
HATAE A I . SAHS Wi% Z ¥ 4% B it v, i
W 2R 45 T LR R 1 AE B RR 5 OR ] Bk Ao 1 37 B B
Ko W PRBFGE th ©F 52 SAHS 3% 4 47 1618 Pk
o K 2 Wi 8 P L 25 P i 2 0 it 20 ok o T ol i
S SAHS gkt~ . BEAE — I 4R Xt CTH X I W% 7%
Eh 5 W B BF 5T 3E 52 . CTH S 80K BRUER B fE (pHD Al
(PO, T, CO. Wi 88, IF EZ 5] K U
WA TRERA W R, A BF 5T bl S B SAHS AKX
AR CTH K RBEAY, 5 UC 4 b, CTH @
R s B ] {1 A bR A B ) A28 4 il 2 2 3 38 9 40
HL XYL CTH 330 7 K EBRUI 45 .

ok M £ ST R SAHS K HIF R E 5 A
AU R 2 TR B A IE R o AL IO R R 1 O 245 45
P30T fig & SAHS Z I & A & 05 B 6 i 3 W)
Y, SAHS BE MHAFTE FR 501 K= i S Ak R
. PEBEE SAHS HBE Bk A 0T 45 i RHL
AR E AT A KA A il A i 1k
S (ROS)VE A S A N B A5 &5 9 TE W LA A T 41
PR R HORAS . BEAE A BF 98 2ok 4 I SHSA 35 1
A B W P 8-S 1l 4 %8 (8-isoprostane) WIF 55 T
SAHS & W AETE T I 0 1 S0k g 38 s -
A58 45 o, CTH 41K R 4141 MDA h &
T UC 4, &M A HLZ AL #E A NE 41 MDA =
B NS U, B AIE 52 CTH 7] L5 35 il 41 20 454k o
WOk A

RAS EHUA T LM KRG, B ACE-Angll -
ATIR 1 ACE2-Ang(1~7) -Mas PN HH B #5451 1
HZH B, Z2 PO R R AT 51 R T R SR OS2 3
20 L34 B A N 2T A Ak L AR SE S 1 L T H i
INHJG & FZR A ERY . il A 06 R 5T
Y SAHS B M 3K Ang [T 7K - 55 i e %t B 20 B
BRI B2 R4 E Rl S (CPAP) 47 50R I7 Ja
AL AR B OE R s R A BF 58 R L RAS Il fig 2 5
T AR R B s B L. A BE SO ER B Ang 1l
mRNA (T} 5 5 MDA 5 1E A 5, A W48 Ak 37 AT
AE SIS RAS R MG EZHE .Y Ang I T+
J5 MDA Xt —25 T+ . $& 78 Ang 11 A fig 5 >k

WAL= 1 A G T R AR P i s CTH. AH 56 4
Fili 453405 o 0 I AT RE ML 2 . —J7 . Ang 1 AT 34TE
FEE 235 G 1) T e P Mt 8 — A% IR / T e T e it M
AT B MR (NADH /NADPH) 48 1k i, M\ 11 5
FOE MR T B AR & R B, 55— D5 i, Ang 1
TR TR S M Ang 1138 o H A2 K 5] A Ak
WY MiZMRIA P W WG MDA & Ang [T 8
NS 44 FrFEAL, 3R Ang Il AliEZ 5 T CIH i 4l
LU AL N 5 e

Crakower ZM 2 B985k I, ACE2 A Bl & /N B,
FI Ny il I K SR F AL 2L Ang 1T /K F- B W T e ™
IO MEDIREZ 301, L UESE T ACE2 X RAS 7]
e & UM VE . — 5 ACE2 @ ad K& Angll
M BRI AR o — 5 i A2 L Ang (1~ HETH Ang
I VE . RAMIFSE K B, ACE2 % Ang [l 141k
R Ang | B2 400 £%, AT WL Ang 11 i1k R
Ang(1~7) /& ACE2 ) %A #IAL N . 2003 4F 4ff
FKEI ACE2 J& SARS 56 R 9 2 1 52 4K . I 11F 52
ACE2 7 ™ 5 (il 453 £ v i A 4 7 S A o6 F
ACE2 5 fili s i ¢ 7o Az BT E . K
PRS2 56 3 B L R AH [R) 5 3 10 B0 R 4T R R Can ik #
MLAE PR A Z5) . ACE2 3 DR il B3k /I B 2 2k i 458 403
14 2 B b B A R /DN BT 3 T 4 3k R R DN BT
AN ACE2 ¥ 18 % Wl 52 200 il 52 45 1) R it
Wi 165 AR AIF 52 110 30 8 o & B0l & 24 Ak 7 G b AR v 2
ACE2 ByFEik TR 24 ACE2 21k 34 i al LA
U B s 3 ok v S R T 8 v ACE2 TT LA i il 2
ke BT 0, B ACE2 2 f M 3 5 B %o
Il 20204 & R E . X ACE2 76 fili fIE 2 9
12 ol A 3 s v ) AR B 4 AT S B0 IR S
B fil 25 2 1) AP IR AR TG i B . AR BF 5
CIH 41 1 J& J 2 J& 41 fili 40 20 9% P2 451 1 52 %, ACE2
SR IR AT DU I A s & A R ACE2 Rk
SE ML —F AP G A DL L T 3~ 4 J] 2 fii 41 2
Jig PP A B0 . MDA AKF B 3% EJF, Ang ll %2 1
E TR ACE2 W HENG J7 02 T K 2R S04k I Btk
BT ACE2 B J1 1Y B AR AE 1% o Ang 11 19 % fi
W BKOE 1 Ang 115 3500 1 40 A 503 i il 20
21 A AR HOIR S AR . X Sk gr D e CTH
AHOG M e o H G 50 45 SR — B, PRI T ACE2
Xt CTH fili 4 23 480k 07 38 83 403 0 £ 4 4 S 36 0E T
ACE2 X RAS Z G 11 7 845 1 X — ik .

MGERLAR & — R B4 B B SRV BRI, O 2k
7z T S I A5 i ] 5 2T 2 Ak R i e
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Wr, ACE2 W] BB 75 [H] 8 AI% 48 SR B 20 204k 1 3
PP T —E R E .

AW 5E ] BE M il R SAHS 89 BF 5 KA 7 T
WHiER . IWHRITE SR G, A 1F £ 0
RO il 2 BT I D) R 2% 00 BRI, A AF 5 X
RAS RGP ECHEEW 2 A+ ACE2 & Ang I
HEAT T I5E - A% RAS R0 Hofth i 51 n ACE,
Apelin, Ang(1~7) Z A RAS J&— 404 & 4
R ZR G At . CTH AH DG il 25 2048k 7 8 4 45 v
RAS % 45 2 [8) A B AE FH 0 8 U0 B ] B 33005 AL ik
Wit — L.
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