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# - M B IKERGERAS) T LS8 SHR KRB WA iR IA P EE M. 45 R%M: Ok VEP 1 BARH S0 L7 &
5 mg/kg, MKFR G EIL RSN, SARMBOR S (WSBP) ! BLZE RS 6 h, SR INALE 3k s (WDBP) H BLEE 1 RS
4h. fE— AR+, 10 mgke VEP AFEZ11) WSBP 7628 5 H 2K T FO0 AL, s, Ik VEP 23 N T SHR
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i, ZUREE T 95%.

I B Z 8 H H A Sigma Aldrich 2 #]
RNA i U1 20 4k X 7 & (SV Total RNA Isolation
System) 1 H 3 [E Promega A W]; 5 —%% cDNA &
J% 3R 71 €% (Transcriptor First Strand cDNA Synthesis
Kit)J¥J H 7% [ Roche Diagnostics /A &5 SEI2¢ )6 58
IR A X VAR FIE[SYBR® Premix Ex Taq™ 11
Kit (Perfect Real Time PCR)] I Fl H A Takara Bio
Ay KBRS 5K 3R R 40 # 1AR & (Rat Total
Angiotensinogen Assay Kit) /4 H H A Immuno-
Biological Laboratories 2~ 7] ; Ang IT B I 5 9% i 71
%i[Angiotensin I Enzyme ImmunoAssay Kit (Human,
Rat, Mouse, Porcine, Canine)] 4 H 3¢ Phoenix
Pharmaceuticals 22 7] ; ACE %% 73 #1 il 71| & (ACE
ImmunoAssay Kit) )4 F| 3¢ [E Research & Diagnostics
Systems A F].

Brocrh A i), HAR R 2 A H A Wako
Pure Chemicals Industries 2~ 7] 14325 B il 713 4
3 B 2l O P wE AH A g, 38 DL S
Millipore 2w [f] Milli-Q = £ii/K Bt .

1.2 EEMHFNRE

PSSM-8 [rl 204k 2 AH x4 H 2 [ A7 2 Tk & A
(1A Shimadzu A #l); 3BTl B EOGAR I FL 25 - K
AT W 18] B 3% 4% (H 4% Kratos Analytical Shimadzu 2
"]); BP-98A-L ALK/ & B 6 A i i vt (H
A Softron /> #]); NanoDrop ND-1000 # 1 & 1% &
A 50 2 43 (3£ [E NanoDrop Technologies 23 ] )s
Veriti 96 fL#E 21 (35 [ Applied Biosystems 2
#]); Lighteycler 3.5 5E I %€ )6 52 5 PCR X (1
Roche Diagnostics 72 7] ); Benchmark Plus i A5 1%
(3% [# Bio-Rad Laboratories 2 7).

1.3 BRORFIERE

R A 8 J& WS I SPF At M SHR K Bl W
H H A& Charles River Laboratories A &, & HE K
(235.0 + 6.6) g. TWFIHEGRE AN 22 + VT, HEM
WA 12 h G - TR A, BB () AN |75
7100~ 191 00. fEASHT, SHR KM A
NI, BT RS T AIN-93G Be )7 PG il M
. BEAN TSR R AR I AT 2 E I (S
2l ) 1 3% R A% A& B 45 #9) (The Ethical Guide for
Care and Use of Laboratory Animals)#fT. AHFFTIR
AT 24 R KA BEZS 51 2> (Bthics Committee
for Animal Experiments of Chiba University) #t #F
HHAT.

— EN WG, SHR K B A% 1 347 1 s Al A4
- 10 4, B s L S ERZL(A) H IR 0.9% A
HEER K IEXTREZA(B) AR T4 1% s 24 it
W i IR (Captopril), 7l &4 10 mg/kg A ;5 4b
H 4 41(C. D. E. F)Zr A HARAE N 1.25, 2.5, 5 Al
10 mg/kg 7R 1Y) VEP. Captopril 1 VEP 34 %5 T
0.9% A3 Eh /KA, THREAE 0.25~0.35 ml 2 [A)(7
TAC ST R I R A FEE AR A T 5 e ) vk 4,
KN-349 NIS {22 %M 45 45 3 4 45 (H A& Natume
Seisakusho 7~ &) )#E B . XFFTA SHR K BRI 3#E
B B4 10 030~ 11 © 30 2 ) 4= 5B 58 1,
SHR K FZE kAT A& O iRJS 2 hy 4h. 6h. 8h
H1 24 h 1¥ 30 Kk W 4 i (SBP) A1 8 ik & 5k & (DBP)
A 1.4 TR E .

1.4 ShBKIE RSN E

SHR K 5l 1 59 ik ot s 388 o o2 0 2 45 vl 5
BT FAC#S 1 H A Softron 23 ] 1) BP-98A-L %K /)
UG G B A SR T, %2000 R T R IR T 0
RK M ThEE . % B3] SHR A AR Ky Il I Hs I8 7 %
K 1 51 R B, AR 5 e SO AL Bl ik W 4 s
(WSBP)YMUIA SN ik £ 5K s (WDBP) A T :

SBP _ DBP
HR/AveHR © W PBP=[R/Ave IR

L s WSBP 24 I A 3 ik W 45 & (mmHg);
SBP 4 )ik W 4 Ik (mmHg): HR 4 0%; Ave.HR
ARG H A SHR A BRUAEAH 1R 52 B[] 2511+ 38
235 WDBP R AL ) ik #F 5K s (mmHg); DBP 4
Ak ET 7k s (mmHg).

A0 5 A IN), SHR KBRS T ot s o B
P sk AR A, 7E 38°C F4E£FF 5~ 10 min HE
BB AT, AR A S IR, I (R
TR AN MBS A, A TR ATREN R
W52 AT SHR K B 5 5k DA 38 F 5 |6 1) I
LFRPEH), P IIE ) AR e o B b At 58
. AN, RIS HT SHR K BUE B BREE ) — 8 15
i), Ak 342 A0 )22 B804 B SHR K BRI E if s
FFS VIR, DMESEE S ) Rz A L FE, A
ISR T A B A 4 00,

1.5 — &8 O ARPEIE SR IR LG

HR A H K AR B 45 R, 6 41 SHR KR
TRE 3 ZHAkSEIEAT A 30— & 1) B F 30 R A 4
HUBRIIRTST: ORI ZE L TE B ZH DL R B 1 R B
TR AR B B VEP AL BRZE. 4 H 100 30~
11: 30, it KN-349 NIS ®yF 544 4 %4 SHR K

WSBP=
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BB TS NAH DY I IR, B 0.9% AR BRER K
(P HEAL); 10 mg/kg PR K] Captopril (1E X FE 4L,
WT 0.9% EHEEKH); 10 mgkg A ) VEP(Ab
HA, T 0.9% AB KA. EMH ORET,
SHR K LI ML s 3% 1.4 TH 23R, ik dp st
_}%'

WU 7 H AT SHR K RINSE I E 5, 76
10 : 30 A 50 mg/kg PR #5715 ) SHR K RIS
S L Z 4. RF SHR K BRI S R I G K0 1)
XPICHEAT AR M ROE I S AR MO T e,
30 min Jii 1200 g &0 20 min, B )2 i3 40 3 5
16 =20°C NGB LA b, EAERCGRFRE S, oF
RSN A E AR, 2 J51E -80°C T LL %

I3HT.
1.6 RAS ZHEFEK 4% mRNA RiA/KFEFIF
R B B AR

SHR A fl ' IE & RNA K SV Total RNA
Isolation System i 71 & 42 B Jf 41k, RNA ¥ 4l
J #% 260 nm A1 280 nm (1) W Y6 i EE A8 i (D
As/A ), RNA [P 5812 0.8% T IG b 4t i
VKRR A C B G R 50 . 25 — % cDNA R H
Transcriptor First Strand ¢cDNA Synthesis Kit 7£ 1 g
RNA {35l F3E4T & . Real-time PCR J W 5% JT]
SYBR® Premix Ex Taq™II Kit 7t Roche Lightcycler
3.5 SER 2 7 PCR X EiE4T, DL RAS R4+
B A L5 555K 22 5L (Ang). ' % (Renin). ACE,
ATL FAT2 120 H IR, I DUE SRR 3- iR
H i S B (GAPDH) A o 2 [ibs e, 5197 %)
ﬁl]j:[”ﬂ]:

Ang(1E 1)), 5* GCCCAGGTCGCGATGAT 3';
Ang( 2 ), 5" TGTACAAGATGCTGAGTGAGG-
CAA 3’; Renin(iF 1), 5 AACATTACCAGGG -
CAACTTTCACT 3’; Renin( /% []), 5 ACCCCC-
TTCATGGTGATCTG 3'; ACE(IE W), 5" CAC-
CGGCAAGGTCTGCTT 3’; ACE(J/x ), 5" CTT-
GGCATAGTTTCGTGAGGAA 3'; ATI(iE i),
5" CGGCCTTCGGATAACATGA 3’; ATI ([ 1),
5" CCTGTCACTCCACCTCAAAACA 3'; AT2(IF
i), 5 CAATCTGGCTGTGGCTGACTT 3’; AT2
(& 1), 5" TGCACATCACAGGTCCAAAGA 3';
GAPDH(IE [7]), 5" GGGCAAGGTCATCCCTGAG-
CTGAA 3'; GAPDH(x[7), 5" GAGGTCCACCA-
CCCTGTTGCTGTA 3'.

Real-time PCR [ 4N G B0 g N L 2 4. #)

AEPE, 95°C 10s, 1E¥: PCR XM, 95C 5,
65C 20's, 45 fH¥; mbfiRih& 4, 95C 0,
60C 15s, 95C 0s, 17{¥; #H, 40C 305,
1 R HIIASE, 95°C 10s, 1 fF¥; PCR R,
95C 5, 65C 20s, 45 ¥ ; mhfE ih k4T,
95C 0s, 60C 15s, 95°C 0s, 11E¥R; A4,
40°C 305, 17H¥K. Real-time PCR (KA & 45 B
4 Prafflly [ it

RAS &4t T % 4> Ang. ACE Al Ang Il 7
SHR K B 1ML 38 H 1 & Ji2 43 ) & H IBL Rat Total
Angiotensinogen Assay Kit. R&D ACE ImmunoAssay
Kit A1 Phoenix Pharmaceuticals Angiotensin [[ Enzyme
ImmunoAssay Kit #F A7 & Wl . & MWK
Benchmark Plus FEFR{CHEAT 2047, DA fEs I EE
K, B BR A B 3% F) Microplate Manager version
521 R4 A s 0BRSS AR IF oF 51 394
AR e AR DU Z BOOR B sl e Hobn e th 26 A 3k 5
L0 PRI ' AR R SR FE . 13A Real-time PCR
HTELISA 5l 43 #7 35 4 BeOAH IV 328 77 & 15 W 2R AT
BRAE.
1.7 FitA%E

SERHE U v+ s FoR. FERIRNE T ZEHT )G
FH HA Esumi 24 7] [ Excel Toukei 6.0 Jifx &4 3t
T Scheffe Z H LA M, WK P<0.05.

2 &F R

21 EBXROBRFI=RE
HARAS[F) 51 &1 VEP J& 24 h N WSBP 481k
EE 1 s, SO B D R FEER K57 24 h

190/

Weighted SBP/mmHg
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Fig. 1 The WSBP changes of the SHRs during 24 h
after orally administrated with various doses of VEP
n=35. Values with dissimilar lowercase letters (a~d) were significantly
different, P < 0.05. e—e: Saline; A—A : VEP 1.25 mg/kg; m=—m: VEP
2.5 mg/kg; o—o : VEP 5 mg/kg; A—A: VEP 10 mg/kg; O—0: Captopril

10 mg/kg.
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WK WSBP i % A W A8 4k, 1E 0 B IR
Captopril (10 mg/kg) 5 /£ 2 h. 4 h. 6 h. 8 h [fy
WSBP 18 5 606 FATAT EL 7 2% R I, Hoh ik
WSBP i BLAE VRS 4 h, 5 0 h A BB g
15 352 mmHg. 1k 1.25 mg/kg F1 2.5 mg/kg VEP
AbERAL (1Y) WSBP AR AL TE 24 h N 5 50 fZLAH L
BB E 2R, 5 mgkg VEP BIALF 448 10 RS
6 h [f] WSBP {5 i 0] AR LU AT W2 N R, 5
0 h AH LL & R0 % 4 14.0 mmHg; 10 mg/kg VEP ]
MEFRAIAE RS 6 hy 8 h ] WSBP {8 55 f %) 41
A W N, O R)S 6 h (1) WSBP {H i
ik, 5 0 h AHLLPE BRI 18.9 mmHg. DL F45R
KW, Hk VEP AR 2% R 75 5 mg/kg,
BORFR e B A = RN, JF HAE DRSS 6 hik
2 i Ik WSBP i, {H f% K P s i FE 5 0E X
Captopril AH LK.

Kl 2 o T HRAFI &) VEP J& 24 h NI
WDBP A& {1k 4% . A0 R4 1 R A 3 2R K S A

Weighted DBP/mmHg

0 2 4 6 8 10 12 14 16 18 20 22 24
t/h
Fig. 2 The WDBP changes of the SHRs during 24 h
after orally administrated with various doses of VEP
n=5. Values with dissimilar lowercase letters (a~ d) were significantly
different, P < 0.05. e—e: Saline; A—A: VEP 1.25 mg/kg; B—M: VEP
2.5 mg/kg; o—o: VEP 5 mg/kg; A—A: VEP 10 mg/kg; o—o: Captopril
10 mg/kg.

24 h N 1f) WDBP {H %A 2 #4810, 1EXHR AL 0
Captopril (10 mg/kg) 5 /£ 2 h. 4 h. 6 h. 8 h [y
WDBP {5 %) I AH L3 A7 3% PR, oo
J]J5 4 h ¥) WDBP {E Ik, 5 0 h #H LG B R iR A2
o 25.8 mmHg. iz 1.25 mg/kg VEP (] Ak B 41
WDBP ZAUAETE 24 h 5 70k FZAH LE ) T 6 2%
Z 5t 2.5 mgkg VEP AL BLALAE 1 Ik J5 6 h (1)
WDBP i B4R B K T o0 4, (A5 0h AR
AT, IX0]HEAE TR R — H AN [R] I ] ) 1
JEesh a5 mg/kg VEP [ 4b B 40 [ BEAE 1Rk
Jad4h, 6h A RFFRMRE, L WDBP {H H I
EAR)G 4 h, 5 0 h A ELFRR IR 13.6 mmHg;
10 mg/kg VEP [FJACERAIZE IR i5 4 hy 6 h [f] WDBP
fH2 F AT O 4], L &Ik WSBP E 1 H 1
ARG 4h, 5 0 h AHEGFE IR B4 15.3 mmHg.
RS SRR RE R IR VEP () d5 (R AT 20 5% T 771 o
A 5 mg/kg.

UEAN, B 1A 2 s el E Y, SOt R
WSBP #1 WDBP {E1E il /5 4 h 2] 6 h B4 ] 511
FJb, X AREE S SHR K RUAE R/ i s AR 3
PRI UG G, T LK) LR V7 51) 8 Ak B 201 A 12 )
Vi) FRY L P AP S 5 AT SRR A, I HA S of s A=
PETF v BT — & A .

2.2 —REOREEFRIAE

AR B I ) ke 2 SR, R IR R R Ak
B o BRI 10 mg/kg 14T () VEP Ab#4H
DA G o} BRAL R IE G R 2, kSR AT ol 30— B
FERCR RS, e — g I Py, SHR K RUAR H
MR, TSRS, R 1 ERT SHR KR
) EZ KSR 24, Wk 1 PR, 144k
B RESIME. WERCR . BARE R R
L7, S IR RE S

Table 1 The growth and diet parameters of the SHRs during the experiment period

Initial body weight Body weight gain  Liquid intake

Diet efficiency”

Groups e o e Diets/g % Kidney ratio?/% Carcass weight/g
Saline 233.00 + 6.16 24.00 £ 5.61 261.04 +49.37  134.57 £ 6.55 2.55+ 048 0.96 + 0.07 189.40 + 6.02
Captopril, 10 mg/kg  236.80 + 10.38  18.00 + 7.58  307.93 + 24.34  167.49 + 28.91 1.54 +0.61 0.98 +0.06 192.80 + 6.18
VEP, 10 mg/kg 235.40 + 3.36 24.00+4.00  282.83 + 14.00 143.12+ 15.78 240+ 0.44 0.96 + 0.02 194.80 + 9.26

Data are x + 5, n = 5. " The diet efficiency = body weight gain per 100 g diet. ? The kidney ratio = kidney weight x 100/carcass weight.
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FE— A VIR B 8 R G IR 1y, R0 411
WSBP A& 3 Fros, MK 3 ATLVE H E H R
%53 HilE, 1EXIRZL WSBP i 8 % T 0] i
411 VEP b B4, # 6 H 1) WSBP {H 5 5:#] WSBP
EAHLE N B% 33.0 mmHg, & F P33 F FEAE 2390 0
5.5 mmHg, KILHUIRMFERAER. RN, A3
H A2 VEP 4b ¥ 20 ff) WSBP 15 1 S8 4% T~ fo6) B 40,
HATESE 5 H WSBP 5 0 A =R W2, H6
F WSBP 11 4(192.0+3.5) mmHg, 5 #:4#] WSBP &
AL NP 6.2 mmHg, % H P FF{E 4 1.3 mmHg.

220}
210} a
200} =

190}
180} b

170} ¢
160}
150

Weighted SBP/mmHg

t/d

Fig. 3 The WSBP changes of the SHRs during
the one-week experiment period
n=>5. Values with dissimilar lowercase letters (a~ c) were significantly
different, P < 0.05. e—e : Saline; A—A: VEP 10 mg/kg; B—MN:
Captopril 10 mg/kg.

76— J& 1Rk B R B IE] Y, &R BG4
WDBP {E WKl 4 frox, HHRE 4 HiE, 1E
X HEAH ) WDBP {5 25 1K T o0 BE41RT VEP A3
41, % 6 HiY) WDBP {5 5] WDBP {ELAH L %

@ —
S o} a
L

él.O—
::40'8_
£0.6r

204t
= 02t f
20 b

VEP Captopril  Saline
() —
2 18}
- a
:<Z: 1.5¢
z 1.2+
£ 091
(]
.
2L
VEP Captopril ~ Saline

24.0 mmHg, & H ¥ F % 4.0 mmHg, 1 76 1
1N VEP AL BRZH S5 AR I W] W T B

180
170+
160 -

—
W
(=

140

Weighted DBP/mmHg

—

o

(=)
T

t/d

Fig. 4 The WDBP changes of the SHRs during
the one-week experiment period
n=5. Values with dissimilar lowercase letters (a, b) were significantly
different, P < 0.05. e—e : Saline; A—A: VEP 10 mg/kg; B—N :
Captopril 10 mg/kg.

23 BHEHd RAS ZHEEM 5 B mRNA Rik
K

TR H bR EE PR 2 A Kk ZKCP (B 6 T &
FKIHL[K GAPDH 15, #4120 H bRk H R IEAR
WACHHAT A . A5 4l SHR KRUE I+
renin ] mRNA FKiLKF-11& 5a frox. Foo A
) renin mRNA Fik 7K Fo i, 1IEXTRAIRT VEP &b
234 i 3 BRI T renin ) mRNA FRik/K -, T
EE 45153 20 K 99.42% FT 67.72%. 7] 1F %) #4041
b, VEP 40 HE41 ) B BE renin ik K70 I8 % 2%
5. K 5b R T ACE () mRNA KiEKF, MK 5b
A LA, AL ACE mRNA £k /K

(b)

E 1.2+ a

< 1.0}

208 b

g 0.6t

2047

0.2t c

2 9 ==

VEP  Captopril  Saline

d

(5]

§ 60 - a .

< 0r

é 40+

g 30t

£ 20¢

B 10t b

2 0 —

VEP  Captopril Saline

Fig. 5 The regulative effect of VEP on major RAS components in the kidney of SHRs
(a) Change of renin mRNA levels. (b) Change of ACE mRNA levels. (c) Change of mRNA levels of the AT receptor. (d) Change of mRNA levels of

the AT2 receptor. n = 5. Values with dissimilar lowercase letters (a~ ¢) were significantly different, P < 0.05.
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e, IEXIRZLAT VEP AbBE ALY 3 FRK T ACE
] mRNA K&K, A5 0214 94.06% F
43.56%. 5 renin AN A AL, [A]IE X UL AR L,
VEP AL B 1) B JIF ACE HiA/K V52 25 B,

Kl 5c F Kl 5d 4y a8 os T ATL A AT2 1)
mRNA FIAKF-. X411 AT1 mRNA KiAK
Sdg . IE N BRALHN VEP Kb BEA Y B EAL T
AT1 ] mRNA Rk K, B o0 29 4
97.302% A1 79.28%. [F]IEX ALAHLL, VEP 4b3E
PMRIEACP IO RE 2= 5. R, SR HAd B
PRI A, GO0 2L AT2 mRNA ik 7K 7 i
ik, IEXTHZLAT VEP AbFRZH ) & 248 v T AT2 (1)
mRNA KIAKF, 7ol $E e 27.55 F1 35.25 fi.
[ E X REALAH LG, VEP AP 5 2 ¥ 0 3 22 5%,
SRIMAEAFVE =2, VEP AR () AT2 mRNA %

EACELEIE G B vy, ISR B 5k, Bkak, &
real-time PCR 43 #7176 K U AE b A4Sl 1) Ang 1)
mRNA %Kik, £ Ang 78 M R IA KA.
24 IMiEF RAS REEER D HIERRFIEKT

FARLA] SHR KRS Ang. ACE Fll Ang I
(MZIEKF U 6 fizr, nl LAt Afoo) B I b
Ang. ACE Hl Ang Il (PR FER) A ey, 5 6700 R4
AHEE,  TERF AL 35 PRI T X LB PR 1 I R IA K,
B 43 2 R 15.76% 29.78% FT 60.36%.
VEP AbHEZH ) Ang 2k 7K 755 706 B 41 A B e A
BHZER, FEHEINA 2.40%. VEP 4 FAL
ACE 1 Ang IT 35 7KF- 1 B L A7) 23 1l 15 20.46%
38.55%, BRSO MAMLIP LT EER, H
5 IEX A EE AR T 3 2

(@ = ®) 7 © 5
2 3500 a 25 a T35 a
®3000f 2 b 20 230
= 2500 = ab b 225
22000 g 15 w20f @b
< 1500 < 10 15 b
£ 1000 E s £ 1.0
& 500 3 205 ’—x—l
< 0 g0 n 0
VEP  Captopril  Saline VEP  Captopril  Saline < VEP  Captopril Saline

Fig. 6 The regulative effect of VEP on major RAS components in the serum of SHRs

(a) Change of serum Ang concentrations. (b) Change of serum ACE concentrations. (¢) Change of serum Ang ]I concentrations. n = 5. Values with

dissimilar lowercase letters (a, b) were significantly different, P < 0.05.

3 it it

FH T SHR A FR D vy I s 995 BRARR AIE 5 N 288 e i
FE PR AE T ARARL, DS T8 5 P AR VPN Th et £
B2 W) B s 2 R B A 0 R0 1) AR ST R B
VEP FlIEX} 8 254 Captopril £E%) SHR K i FAL7K 1]
JIR R — & 1 R A 2 B AT W I B R ACR T
Captopril [ ERCR L VEP B4 I35, 1X— S
5 DLHTAIEFEE A il 43 1) 44 4 ACE $ )3 P —
M. VEP A5 ACE NG VELL ICs HE R A
(27.36+0.14) wmol/L, ifi Captopril [f] ICs, fE AN H
0.007 wmol/LI.

{EASF R A, BAR VEP 1 ICs, {E EL Captopril
4y 4 000 7%, BIARAN ACE # il 3 PR ik T
Captopril, H{EARPNFEEBR F, [ & VEP
(10 mg/kg) 1[4 R % 5 Captopril 8 4#:3L. Fujita
H1 Yoshikawa PRI 5T AL 1] 2 11 H B EXI 5 R

R B AT RGN, RINRAR W I
ACE #ilyE K S Captopril AH EL 3 4 H A LAk 4h
WEPEELR R TR R, X REESXEZINS
ACE [1J /R MR 25 I TR B2 ¢, 5 Captopril
RN LA ACE $IHIFRIAHEL, 74T KR
TR YR PR R R 0T e s HLAT LAt A py A2 2 1)
e, MM IR OR. filan, JEASEEET
% JIk RADHPF w231l i 5V A i p AR fh 48 R 4
(RRE 8 SRS G o PR RORDS. thsh, R PR
ATE VR AR AT AT BRI I Hs R R,
It VEP 44 B s AE IS ] g S HTAIE PR K.
Wik ACE #ilF# i ACE, PHAT Ang I 4k
A Ang Il 2 H A0 & 697 2900 2T Bz —H,
WU Captopril. Lisinopril A1 Perindopril %5 2 &[]
ACE 71 C0% GIF 5 B8 0% 78 /5y 1 550 1L /8 500
HhOS B B (PP RIAE e, ARG A A — B AR
85, SHOXMAIMLE, 1Dk Captopril [11F X} #
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H 582 N SHR KBS renine ACE. AT 1)
mRNA KA 1 AT2 () mRNA £k, [R5
FEAGIM S H Ang. ACE A1 Ang I (1) 2 (1l K 1A
VEP 4 BN} iR 2 RAS 70 i mRNA £ik77 4
AR, XML T Ang. ACE H1 Ang 11
RIS ANEIVEH BA B, (HRILH TR, Jf
H 5 X Captopril AbFJG 2 3% 72 7, Ui B ix 4
Ab B A FR B R 55 RAS 2R G I 4 A
PIAHK.

Ang M- WA - BEIRBE IR R G2, A
FULE SHR K FUEME A AR AU 21 Ang 1) JE R 3Rk
SR AE I35 A R 2 (2 000~ 3 000) we/L i) Ang,
e 52 AHTFI . ACE I 5 % B A F A A = 2
56 ACE I Wih5 Ang I AE iy K1, i
FEAARIG o = BAARILAE 10 LRI VEP Ab #4111
Wk ACE 1) mRNA FIA K- LA K IfiLiE H ACE
Hl Ang IT & & FFAC . AWFFUR I Captopril BA K
VEP AbFERR T e 475 ACE Al Ang 1T (135 P ok 2%
IKIKPZ A6, I fe W M) Ang. renin FIT AT
ik, e BERTT AT2 RILKT. XATHE
2 H s A ACE 36 PE. BHAS Ang IT A2 R, 4
i Ang IT () I WA . 3098 PLELINL SMA -1 45
A ERAE B, UM BRI, T IR N X
230 RAS 7742 R P I 15t 24 Y. (Feedback), M T %
renin 55 HLA o) (I RIE = AL IS AE . A7 SCk R
TEPY, Ang T (7K~ B8 52 W renin 1) &/, DALtk
Wik ACE 04 70 3 45 Ang 11 19 25 B, AT
renin. AT1 Fl AT2 2 228 W4 E H 2 v B,

AHIFFTUESE ACE #I K VEP X} SHR K il R
HREMBE R, HH5 RAS REM E T H
HWENRIEREERN, £Y VEP o] LUHAEA K
ML H G YT 29 s D e S W =T sy, 7
e UL ) T R YR 9T o B A N AT s A
ik, KT VEP K B B 20 ST B TR LTS A £
TP RNIESE.
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In vivo Antihypertensive Effect of Val-Glu-Pro
in Spontaneously Hypertensive Rats

LU Jun">*%, YANG Yang", CHEN Lin", REN Di-Feng"¥*, CAI Mu-Yi*>",
WANG Jian-Zhong", EGASHIRA Yukari¥, TANOKURA Masaru?
(" College of Biological Sciences and Biotechnology, Beijing Forestry University, Beijing 100083, China;
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Abstract Val-Glu-Pro (VEP) is an angiotensin [ -converting enzyme (ACE) inhibitory peptide derived from
Spirulina platensis. The antihypertensive effect of VEP in spontaneously hypertensive rats (SHRs) was investigated
in 24 h after one single dose and in one-week with one single dose per day. The expression regulation of VEP on
major components of the renin-angiotensin system (RAS) in the kidney and serum of the SHRs was also explored
with Real-Time PCR and enzyme-linked immunosorbent assay (ELISA). The results indicated that the least
effective dose of VEP was 5 mg/kg and it exhibited a dose-dependent manner with increased dosages. The lowest
weighted systolic blood pressure (WSBP) and weighted diastolic blood pressure (WDBP) occurred in 6 h and 4 h
after administration, respectively. During the one-week experiment course, the WSBP of the VEP-treated group
(10 mg/kg) was significantly lower than that of the negative control group from the 5th day. Furthermore, the VEP
treatment significantly down-regulated the mRNA expression of renin, ACE, and the angiotensin II (Ang I ) type 1
(AT1) receptor, and up-regulated the mRNA expression of the Ang Il type 2 (AT2) receptor in the kidney of the
SHRs, suggesting that the antihypertensive effect of VEP might be related to its inhibition on the RAS and that it
might be of great prospects in prevention and treatment of hypertension.

Key words Val-Glu-Pro, renin-angiotensin system, ACE inhibitory peptide, antihypertensive effect, spontaneously
hypertensive rat
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