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[ ZE] BrY: 871808 =8 (chronic renal failure, CRF) K BRI B 5T ATHIIR E (prostacyclin, PGL) T A #%F CRF K BUE
T SR8 2K — 1M1 5 5 7K 2R AR 4t (renin angiotensin system, RAS) JCHER F 1145 57K & 1 (angiotensin 11 ,Ang II ) | Ifil 5 55K 2K (1-
7)[angiotensin(1-7) , Ang-(1-7) ] | L4 5k FH4 AL 2 (angiotensin converting enzyme 2, ACE2) | Ifil B 55K K 1 #I3Z (4K (angioten-
sin Il type 1 receptor, AT1R)ZFEMEEM R PCLATA YN K B CRF v BELR ML o 73k 35T PR R IR 30 H 4 1:24)
IEFARHA S TFARH . FARALT 516 B VIERASS 565 5 a8 i A A K g BEAS A 2 A8 2 , FRK TR 4% 1: 1 BEAL T Al
HIGRITH . BARIEE S IGIF AT PCLATAY) U FTFZ 41 H (beraprost sodium, BPS)0.6 mg/(kg-d) , 732 YK E AR A2 N
RFARA KL T 22 100K . TRYT 4 R R By UBF R 2880, WACBE 24 h IR 24 h FREE F1 2 (24 hUPE) . BEJRALSE
K, HE K Masson % (0 X088 45 2H A B s B2 | R SE T 1 3R A6 S B (qRT-PCR)  Western blot 55 5 Y A6 I
12U ACE2 ATIR 3K, ELISA K& 4234 Ang 1T Ang (1-7) ¥ JE K% H ACE2  Ang IT \Ang(1-7) ATIR W JEE L, 45
R ARG 5N AR FARAIRE MU KRR A& TRTFARE, ZRAGHE R SR 5 AR, ARG 9 FEHA
ISP LT WUBT PR R B R TR AL B R R, AU B NI, Bl TR AR 9 JKF- , R AR AR B .
IS BT DL AR S AR AR A 2 B A IR B MR AN 0 TR BT AL, B/ ISR AE AL A5 %, TR 4 ks Ay
et . FARYLEWERH Ang I ATIR BB TFARLAL L, 1] Ang(1-7) ACE2 W R ; SERILAMIEE, 45T PGLIG  IRY UL 4 Fh
RAS ZR 58 K 1 1A A5 , 28 A7 Geit 20 30, AL Hhisk 4 Fh RAS REGE 12165 B IEJR AR . 4518 : PCLAT/:
PrRES /D CRF K A 24 h JRAE A8 & D80 JDEAS PR 2F 4R Ak , 7T B8 A8 2219 14 B JUE 4 , AL PT A3 i 9445 CRF KRR
FERL B =538 RAS R G EHE N T Ang IT \ACE2, Ang(1-7) (ATIR SRESZBLI
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Effects of prostacyclin derivatives on the expression of key factors in renal local RAS
system of rats with chronic renal failure

Luo Laimin", Zhou Hongxia
Department of Nephrology ,the First Affiliated Hospital of Nanchang University , Nanchang 330006 ,China

[Abstract] Objective: To establish a chronic renal failure (CRF) rat model and to investigate the effects of prostacyclin (PGI,)
derivatives on the expressions of key factors in renal local renin angiotensin system (RAS) of CRF rats, including angiotensin I (Ang
1), angiotensin(1-7) [ Ang-(1-7) |, angiotensin converting enzyme 2(ACE2) , and angiotensin Il type 1 receptor(ATIR) , thereby to
explore the potential protective mechanism of prostacyclin derivatives on CRF. Methods: A total of 30 SD male rats were divided into
the sham operation group and the operation group at a ratio of 1:2. Rats in the operation group underwent 5/6 nephrectomy followed by
biochemical and pathological examinations 5 weeks after the surgery to determine the success of modeling, and then the operation
group was further randomized into the model group and the treatment group at a ratio of 1: 1. Rats in the treatment group were given
beraprost sodium (BPS) , a PGL derivative at a dosage of 0.6 mg/(kg-d) through two intragastric administrations from the fifth week

after operation, and those in the model group and the sham operation group received same volume of distilled water. After 4 weeks of
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treatment , serum creatinine (Ser)and urea nitrogen(BUN )were detected , and 24-hour urine protein excretion (24 hUPE ) was measured.
The rats were then sacrificed and pathological changes of renal tissues in rats were observed by HE and Masson staining. Expressions
of ACE2 and ATI1R in renal tissues were detected by real-time quantitative polymerase chain reaction (qRT-PCR) , Western blot and
immunofluorescence ,and enzyme linked immunosorbent assay (ELISA ) was employed to measure the expressions of Ang Il and Ang(1-
7)in kidey and ACE2, Ang Il , Ang(1-7)and AT1 in serum. Results:24hUPE, Scr and BUN levels were higher in the operation group at
5 weeks and 9 weeks than those in the sham group, with statistical significance. Compared to levels at 5 weeks, Ser and BUN were
remarkably decreased in the treatment group at 9 weeks, significantly different from those in the model group with mild reduction, but
still higher than those of the model group at 9 weeks, whereas urine protein changed in the opposite direction. Renal pathology showed
mesangial cell proliferation and matrix hyperplasia in the operation group, accompanied with changes such as renal interstitial
inflammatory cell infiltration, interstitial fibrosis and glomerular sclerosis, on the contrary, above changes were improved in the
treatment group. Ang Il and ATIR in the kidney of the operation group were up-regulated than those in the sham operation group, but
Ang(1-7)and ACE2 were down-regulated at the same time. Meanwhile, there were statistical differences in changes of the four factors
in RAS in the treatment group, yet no such changes in the kidney were found in the serum. Conclusion:Prostacyclin derivatives reduce

the 24 hUPE, relieve the chronic renal fibrosis, and possibly delay the progress of chronic kidney disease via a potential mechanism of

regulating the expressions of key factors Ang Il ,ACE2, Ang(1-7) and ATIR in renal local RAS system in the CRF rat model.
[Key words] chronic renal failure ; prostacyclin; Ang I ; Ang(1-7); ACE2;ATIR

124" % (chronic kidney disease, CKD) 1 i#F
Ji& , ] B4R W E NS (end - stage kidney disease,
ESRD) )k H: . HoRGmHRE ETHEH  CRZELT
BRI AL T A ), 75 CKD &bl , 5 = -
ML E 5K E A 4 (renin angiotensin system, RAS) [
P, 1A B9k % 1T (angiotensin 11, Ang 11 )5 L4
%5k E 1 A 3Z {K (angiotensin Il type 1 receptor,
ATIR) &5 EIJE B BN 2 —"0 7ERAS R4t
oIl 5 5K R % AL i 2 (angiotensin converting en-
zyme 2, ACE2)— 15 Bk £ (1-7) [angiotensin (1-
7), Ang(1-7) ]—Mas fliJ& RAS [ M52, LA ACE2 . Ang
(1-7) JACERREE i AR 7 20T 94 RAS R GE4e) 2
Ang TR, FE 1M R CKD IRYTH24E T8 3R YT
D5 o IR Z AT W (prostaglandin L, PGL) &2
WA R Y 7 I A A i Al SR A i B, B O
J B PGL, HAT W K U MR I 37 HiE % CKD &
FIFEF . WF5E R, PGL 5 RAS R H A — &
JetE . DU ZE 44 (beraprost sodium, BPS) £t 7
B LR L AIRSS 25 RIS IR R AT A, B 4
M FEE RS TR T AR L AR SY
38 1 #3571 M B 5 (chronic renal failure , CRF ) K B,
IR, 45 F PGL il 77| ——BPS T 1 , W4 K Bl IR
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1.1 ##

BRI ACE2 Z i BEPUIA (LI ZEF A A BRA
Ao RPTATIR Z5a PR (RN =S EARA
FRAR ), KE Ang Il \AEC2.ATIR ELISA it 5] &
(RIS EPRHA RAFD o KE Ang(1-7)
ELISA {7 & (Abbexa 23 7], 92 )

12 F#%
1.2.1 S BR AR

T e PE SD KB 30 H, #EH 250~300 g, I
H 8 R VDI 3 vk AT BRA A VR ATHIE S : SCXK
(1)2013-0004 . H HIFE AROKIESE 1 JH )G, #1:2
BEAL T MR FARA B F AR . F AR 5/6 B V)
PR CRF A A AL HIVE Q0 < KR 10%7K & S
F218.0.3 mL/100 g 7F 17 8 16 N T 5 BRI, IRFRIMAE
fETAHKRFERG B, KEA&KRENT, %
HUZE i % T BRSO 10 0k A, VD B2 ik, T A 9 1)
YITFE R 2 em, B5IT45 1 IUZ G slite 2 555 2 )2
AUZJE , o] WL 1 a8 W 2 46 4 20, m] LAt 21 24U R
YEFR 78 B E /N0 o3 B B R, R P 4 1
Shkey Af Bl ke Je A1 B A i A B BB B 4
AR A 173, FH B AR 26 (5 A0 T R/ AR e A 7
BT 111024 5 min Ji& , BCRUAR 43028850110, 1)E
JE VIR . PRIR FARIEDIBR B i 5/6., (BT
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AR B B, AR JS S AT HIRRE R A I AL
(serum creatinine, Scr) . J& 2 % (blood urea nitrogen,
BUN) , Jf- 8 AR S H AR 24 h JRIERS N 24 h /R AR
2 i (24 hUPE) , &R BEFLEC 1 HK AR AL, B
AT BRAG AT . Scr . BUN .24 hUPE K2 Jps BiIF 525
RURLI G F AR 121 LU BIBEHL - IR SR T7
., RIGH 5 EITFHE (5529 KOBITHAE R4 T BPS
(b mt Ze 1l o) 25 I A B~ 4RI JE ', 7 &=
0.6 mg/(kg-d)"™', 7 2R TE A, BRI FIXT HEZH K FR
O3 T AR AR R R KAEXT B AT RS 4 R b BE
KB SEIREAHT R RS B AK I K R E TR
8 P BE L 24 h PRI 24 WUPE, 2R 1.0 E R 1L 7
BN, 23 25 IS A Ser BUN, I 58 BUBEF 24H 41
122 BREsm LA
B 20t 13% R PE AR /R Sh MR R [ , K

BB R 2 A Y] A (4~6 wm) , HEFT HE & Mas-
son YL 04, DG T W28 R B s Bk A L SR AR TR
18,43 SR F E 2B 55 OR0 Raij 25 B9 7 0 B /N
(] SR /BRI AR 1 B A T2 2 i
123 SE s uem K S IE ACE2 ATIR & & &k

W BT R 0 B I Al 2 R e DD R R
T=20 CUKFATRAE , NIKFEBUH VKRR 7 I 2 =
I, 135 35 P4 30 min, % —$HT (ACE2:1:50, ATIR :
1:150) T4 CIR& T & . PBST MDA 31K,
TN —H0(1:100),20~37 CIHEHE 1 h, PBST st
YIR 4, B Y%, F & Puoe X6 IR 1) 38 ik 3
o, B CR 200, il 2O W i B I g R 4R ]
14, Image-pro plus 6.0 73 #7 ¥l - ACE2 . ATIR £ [
M CFRIB TR AR A FOF B3 =X I RO
365 P (/DX T AR, B3 R ST D R R
124 SEBRAUT ZR A 8548 R (qRT-PCR) A
K AEBEACE2 AT1R mRNA &3k E 4L

TRIzol P4 B RNA , i35 5% 5% i cDNA , HLAAR L B
Z MU 51T, £ 519751, B-actin 54 5'-CAC-
GATGGAGGGGCCGGACTCATC-3'(F),5'-TAAAGA
CCTCTATGCCAACACAGT-3'(R),240 bp, ACE25]
15" -TTCCCAGAGAACAGTGGACC-3' (F) ,5'-TGT-
GTAGTGGGCCATCATGT-3'(R),219 bp, ATIR 514
5'-CACCATCTGCATAGCGTATT -3’ (F) , 5'-TTCG-
TAGACAGGCTTGAGTG-3"(R) , 141 bp, #"3# K2
2544250 °C 2 min, 95 °C 10 min;95 °C 305,60 °C 30 s,
PHE 401 E . X H AL ACE2  ATIR FI4E 58 3
K B-actin #E17 qPCR SN , FEAMFE Sl A 3 0, HUHL
SERE R CUl, T A R A 7K. &8

D L R I
1.2.5 ELISA #m B-282% Ang Il .\ Ang(1-7) 3% B &
f & P ACE2 . ATIR \Ang(1-7) (ATIR #93& &

Fi¢ B ELISA 1200 & 50 W] 43 20 BRERAE ARl b
s ASCPR TR T, 0 25 A A R g v J3E
13 %itFF

K FH SPSS17.0 e T4 A4 %of il A5 45 R A7 48 11
O, AR bR 22 (3 = 5) Fon TR OB 2400
AR PEUR] A LR FH B R 28 T 25 AT, 45 AL ) LR
K LSD K 56, 4 N F AR FHC X FEAS ¢ K e, P <
0.05 K2 A GEiT L.

2 # R

2.1 3HKRAARIES5.9 B9 8 F Ser. BUN. 24 hUPE

AR5 5, BERYZH F6 97 2H K B Ser . BUN |
24 hUPE{H#4 I F AR 5.3 FF+H(P <0.05),

AN 9JH, ST AR, BRIZH Ser.24 hUPE
BUN 23 I FH(P < 0.05) ; SERIAIA L, 15974 Ser
BRI BUN A i 7 .24 hUPE B350/ (R 1) .
22 BIERIEEFHE

ARG 5 TR, BT A2 B I 24 O /N Bk R
2 LR S A R R A /N RN TR BT B/ INBl ik ok
DLRRRRIPG AR 5 F- A ZH B Ao 2T UL B /N BR 2R R4
I RIS 2 e AL | kb Be kb - BN,
INGE b R A A 0 R R AR 1, 2 KR FE 4 1 1)
JOT 22 SRR EL | A AT R R T R 27 AR AL B 2, /N3
JoKAE RE S R | B B AR AR, 45 G AR Ak o B SRR
RN o AR 9 JR BRI ZH 5 3 5 AR 5 5 JE B
A2 AT 20 S /NER B /INGE K R) B 22 A BT ek
F(E1,%2),

23 BMKAKELACE2 ATIR # &k
23.1 ZARAFHL P ACE2 ATIR & & &iA

T AR K BB A ZU0T W ACE2 8 H (41
VIR, i ATIR 8 H (Z0%) YT 22 0L F 5 (1]
Fi. SEFARLAAMEL, BRI ACE2 7E T 4213k 1K
B 0/ (P < 0.05) , ATIR 76 B 20 213235 IH W 1
(P <0.05); SR, i3V 4 ACE2 ik B
HEIM(P < 0.05) , AT1R Rk EA A A B 1 3/ (P <
0.05,/%2),

232 AKA AL P ACE2. ATIR mRNA #9 %%

FERIZH ACE2 mRNA A HAR FAR LI BT
(P <0.05),AT1R mRNA 58 BT AR 40 &
(P <0.05) 349741 ACE2 Il ATIR mRNA ) 35 %>
AR B R _F AT T (P < 0.05,813.4%3),
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Table 1 Comparison of laboratory results of rats in 3 groups (x £5,n=9)
Eiztan 415 ENERLL RIG9JH !l PAH
24 hUPE(mg) i FARH 6.80 = 1.30 6.80 £ 2.77 0.000 1.000
AL 50.42 + 8.65° 97.8 +17.35 4.177 0.014
RITA 46.40 +10.92' 23.8 £ 6.65"" 3.352 0.029
F1H 44.498 85.023
PiH <0.01 <0.01
Ser(umol/L) BFARH 22.80 +3.95 22.20 + 1.42 0.413 0.701
eI 89.14 + 12.42° 45.50 +25.06™ 4223 0.013
TRITH 95.52+16.8" 75.98 + 8.88"" 4.161 0.014
F1H 53.619 15.385
PG <0.01 <0.01
BUN (mmol/L) BFAR4A 5.80 +0.35 6.14 +0.55 1.198 0.297
ERIZ 14.74 £ 391" 8.92 +3.93 3.112 0.036
NEvigil 15.80 + 3.69" 12.1 £2.20° 4.124 0.015
FIH 15.598 6.473
P <0.01 0.012

] —HHIA] s, SRR, P < 0.05; SHRIHAILL, *P < 0.05; 5/ 5 M, *P < 0.05,

AERBEHLUHE) ;B RS 5 JERE L B 421 (Masson) ; C: RJF 9

JEIRERIA B A1 41 (Masson) ;D : AR5 9 Jil 3777 41 5 4121 (Masson) o

1 BELRERI(x200)
Figure 1 The pathological observation on kidney tissues (x200)

®2 AREIFENIEXREHFETSHERILLER

Table 2 Comparison of renal pathological scores of rats in 3 groups at 9 weeks after surgery (¥ +s5,n=9)

Eizt0 FAA FRRIZH ihIT 4l Fid P
/N R BT 5 1 43 0.22 +0.44 3.11+1.76 1.78 £ 0.97* 13.281 <0.01
A RARL AR A 0.22+0.17 478 + 1.39° 3.22 £ 1.09° 45.695 <0.01
B /NERBE AL 43 0.11 £0.33 1.33+0.87 0.78 £ 0.67° 7.745 0.003
=¥ 0.54 + 0.61 9.22+3.19° 5.89 +2.26" 33.001 <0.01

SIFARAMIL, P <0.05; SHEIHAMLL, P < 0.05,

2.4 ELISA %4 B28 2% Ang Il \Ang(1-7) R E F=
A ¥ Ang Il \Ang(1-7) \ACE2.ATIR #93% & T4k

TRV B 2 20 Ang 1 BB AL B . T
1 (P <0.05), Ang (1-7) ¥ B2 3B F AR 41 . F F%
(P <0.05),iA97 4] Ang IT Il Ang (1-7) Y3543 355
BRI B 2 FREFITH R (P < 0.05,%64)

AR S5 9 i I A A2 1M % Ang 1T L Ang (1-7) |
ACE2 ATIR W FE XA F AR A A AR, S5
TIAH L IR T LI Ang 1T\ Ang(1-7) e JE AR fk 2%

S G L T ACE2  ATIR ¥ ¥ 22 R 501
FEN(FS),

3o #

PGLZERT ARG I E SR 0, il 5 1P
2R B A 3 AR A O AR 34 B W G A2 1A (peroxi-

some proliferators-activated receptors , PPARs ) 2% & 1M

AR B L DR A s S [R]85 B UL IR (renal blood
flow, RBF) . ' /NER 3 15 % (glomerular filtration rate,
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ACE2

ATIR

B2 AREIFEMIAKRREHLAACE2ATIREBRIE

5 (x400)

Figure 2 Expression of ACE2 and AT1R proteins in renal tissues of rats in 3 groups at 9 weeks after surgery (x400)

A 1 2 3 4 B

2000 bp 2000 bp

1 000 bp 1 000 bp
750 bp 750 bp
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250 bp
100 bp

LR 240y 250bp
100 bp

A 454 B-actin I HALE I B 4 2H ACE2 9 445 5L, €. %zn ATIR Y #42%
#1 ACE2.AT1R mRNA RiZZL

B3 BREAKRKREA

C

2 000 bp
1 000 bp
750 bp
500 bp
250 bp

—219 bp 100 bp —141 bp

o 1:Marker;2 TR ;3 AL ;4 38974 .

Figure 3 Expression of ACE2 and AT1R mRNA in renal tissues of rats in each group

*3 RBIFEAIEAREELACE2.ATIR mRNA K
Table 3 Comparison of the levels of ACE2 and ATIR

mRNA in the renal tissues of rtas in 3 groups

®4 REIFIAKRREMESEBAng Il (Ang(1-7)KE
Table 4 Comparison of Ang Il and Ang (1-7) concentra-

tions in the renal tissues of rtas in 3 groups at 9

at 9 weeks after surgery (x +5,n=9) weeks after surgery (x £5,n=9,pg/mL)
4 5 ACE2 mRNA ATIR mRNA 2 5 Ang Il Ang(1-7)
BFARA 1.113 £ 0.257 0.804 + 0.164 BTFAR4L 971.74 + 63.06 18.44 +2.08
T2 0.489 + 0.154° 1.530 = 0.312° AL 1417.06 = 120.06° 11.23 £2.25
BITAL 0.938 + 0.252" 0.602 = 0.068" TRITA 1 142.17 +209.04" 1522+ 1.26""
F1H 10.121 9.984 Fia 12.197 17.830
P{E 0.003 0.003 P{E <0.01 <0.01

SEFARA L, P < 0.01; SHRIL HEE, P < 0.05,

GFR) .'F R FE /N 2R ZS . LM
K PCLA HLH IR | P35 21 40 M g 2 2R Al 1 7

SEFARALE, P <0.01; S5HRL A, *P <0.05,7 P <0.01,

B LIE PR AW ] TL-1 A
SRR O e I RS R A b7 KU (ST
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%5 RFIEMIAARMESR Angll Ang(1-7)  ACE2 ATIR R E
Table 5 Comparison of the concentrations of Ang II , Ang (1-7) , ACE2 and ATIR in the serum of rtas in 3 groups at 9

weeks after surgery

(x +5,n=9,pg/mL)

4 5 Angll Ang(1-7) ACE2 ATIR
BFARA 645.91 = 96.83 29.52 + 1.64 6.95 = 1.09 64.41 +36.14
AL 930.98 = 151.63" 20.87 +2.05" 450+ 1.17 131.80 = 45.68"
BT 663.68 = 201.82" 27.15+0.91" 5.06 +0.74 92.95 + 33.00
FAH 5.955 34.630 7.079 3.456
PH 0.016 <0.01 0.009 0.065

SIFARAIE, P <0.05; 54 R, *P < 0.05,

— R A A 4R 2R PGL X IE B A R4 1
o ARWF5E B A LOEE 4S5 BoR FAR 4 S 440
iR G AEAE W R AS R 2T 4R Ak ks TR 2H SR A
2B E AR, S B A A S5 R R IR YT 41 24 hUPE
B AL I D, PRI 2 A I PG LA 2 4T LA
VR B O£ A Ak, s B/ INBR S A IR A 1 P e D
HHIR . FRlA B ARS8, A5 41 A
BITAARE 5 AN Ser BUN AL 2 (P >0.05),
AR5 9 JE I P4 Ser . BUN 3445 5 J& it B, (HIR T
ZH N AR BE /N TR ZH , L Ser KV B & T
I (P < 0.05) , % FE I FRAT B /INER AR A2 o
T HAEIRIT AL, PCLAEI X MR AL . St
AT ARG 9 JE14 24 hUPE B /0 TR 5 4,
AR RIZ AR S 9 JE 11 24 hUPE 215 TR 5 8, B
PGL i BEVE CRF KR IR, X 5 18 H ik R
T 3 Tt 11 57 (angiotensin-converting enzyme inhibi-
tor, ACED) A4S 5 7K 2 Z AR F5 P57 (angiotensin re-
ceptor blocker, ARB)ZE 25 )7 CRF & & fdi FH i) L 1
o [ B INER U I BRI A 25 SR 2L, PR A i 371
HEATA Y T BE14 ACEL FI ARB —#4F , &7 7K 15 /N ek
A&, G A B /BRI S E T R R ) R i, BEAIG
B /NBRUE T R, B Ser . BUN K F-4% 1 T, -6k
SO/ D AR WA HER PGLATAE Y AT BE I ACET
S ARB ZEZ52A0), J238 2o 5 B AR 7 RAS R4E
VA A R AR 1 1

RAS R 48 0 A\ M PN 8 52 (4 R R 4, 7748 T4
JEEER R Ger, ik KUl B D 5 R 4 41
W, S SR E SRR . KEFRR R, R
T RAS TS FIGFR RAS, K Jey 3l n] 63K RAS (1945
FlELAT, IF DL 4306 L 55 53 W6 FUI PN 4306 1) 5 5
TR AL AN A T BE S S5 K . Ang 1T BEIA
h o RAS 48 H Y BB 00 K F, B T gE R
F| Ang I1 5 ATIR 2545 B HE 20 i 2 A B9 30 F 5k
B WS R IR L BR T ACE 5 Ang [T LATIR (943

X, RS EA 1 ACE2, Ang-(1-7) il Mas 32 4
AR S VR T A . ACE2 78 B I i 36k, /N
IE ACE2 %) 323K & 15 TR 20 7%, 76 B Ik 223k 38
T/ NE ATHE4E Ang [ 4 Ang(1-9) , AT B #2645
Ang 154k H Ang(1-7) , Ang(1-7) i i 5 Mas 524K
S5 J5 T NO KR 81 B 22 B A5 BT Ang T A
SRR T VT K H A T S A 1 A AN
FIPR™ HrRM Pran s ss R, i & 55 Ik
TRHER . AR LSBT RAMIL, FARAK
SUB U R 17 Ang IT B2 ATIR 35 L, ACE2
Ang(1-7)FRIK T, HR1T 56 & REBHVIBR ARG
AL TS SN AR IR 2B R 6 Y RAS R 48, ACE—
Ang [ —ATIR#l1'5 ACE2—Ang-(1-7)—MAS #li°F- i
FRAS#E RN, B Ang IT 2 ATIR B930% , ACE2,
Ang(1-7)F K TR, #78 Ang [ /T REAIR ACE2 3%
K, 3 Ang (1-7) 2 UBEAIL, Ang [ 5 ATIR 45542
{di B CRF & , ENIE T Dilauro " HIATIE , 44T
PGLATAEY TG , SREBIAIA L, 377 415 4120
Ang Il \ATIR F4 . ACE2., Ang(1-7) F 3, 1L 7%
Ang T N Ang(1-7) 3, i L7 H ACE2  AT1R
7 UL AE Ak, F B PGLATT A W ml PR 0 28 K ey
RAS RG24 SR (B JE 5 B 78 RAS &
Geal T AMNEPEIR RAS R4E, R 02 B E A8 ACE2
ATIR FYZRIEB 5 T-HM R, PGL il 7l i~ 18 5 ik
ZH ATIR (9FRIE , BHIT T B =3B Ang 1T 55
BEH ATIR B9 454, 2 1R B E ACE2 1 363k vk
B, K g Ang 11 30T AL B E Ang 1T 1] Ang(1-7)
EeAl 0B E D Ang (1-7) MR BEHE T, AT 1 RAS
RGPS IS T R CRF 1 e

25 Lk , AR GEIESE T PGLATAE Y vl DL 42
YEH T B IERAS 240, L' IEZ4HZ41H ACE2 | Ang-
(1-7) B FRIE , F5T Ang [T ATIR 894 B, B9 40
CRF K BB 7R 1 Y8 B2 B W JR i RAS RGE 9T 1,
HEREIIH] Ang IT ATIR FIfE#E ACE2  Ang(1-7)1E
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