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ABSTRACT

Objectives : The aim of the present study is to investigate the hypotensive effect of Samhwangsasim—tang
(SHSST), Samigangap—tang (SMGAT) and Bangtan—tang (BTT) in stroke—prone spontaneously hypertensive rats

(SHR—-SP).

Methods : SHR—SP rats were treated with SHSST, SMGAT and BTT at dose of 200 mg/kg/day orally for 5

weeks, respectively,

Results : Treatment SHR—SP rats with SMGAT significantly lowered blood pressure but not in the SHSST or
BTT treat groups. On the other hand, SHSST, SMGAT and BTT ameliorated endothelium—dependent and

independent vascular relaxation in the phenylephrine—precontracted aorta and carotid artery, respectively.

Conclusions : These results indicated that SMGAT has an antihypertensive effect and SHSST, SMGAT and BTT

improve vascular function in stroke—prone hypertensive rat model, respectively,
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49 wdist 5  vdE @I FA(hypertrophic
remodeling)o] Fojub ulA] oM FEE Al A
2, @& APY 5 ¥ =digle]l @ WAHY AL
(eutrophic remodeling)7} Qojdtl 3 Yo dwzz
& FAFLE fAS=d F4% 2FoE FfuA|xg
7150 AAEE Aoz Fyeito] Ao Hoh @
# Yy AEZE= endothelium—drived relaxing factor
(EDRF)Ql &3} o|¢t Q1A+ nitric oxide (NO)E AJAlSHe
endothelin—1 (ET—1), angiotensin II (Ang—11)¢} Z2 &
T 55 AR} 4FES o|FA "t

AEIA A NO= 8 ol Zgo] Fasty, ¢ 3
g2 AxY FA olFY JAREE Tri dBA Stk
0, ]33t NOE L-arginine®ZXE nitric oxide
synthase (NOS)o|| 23] = ELE 2 542 %
43 4 Y& Eojd Bholtt”, endothelial NOS (eNOS)
= T AlzoA A HAR 1=, AuAE, FEEA
Z, TYZFAZAAE Yehdtt ™, Chou 5 Rel4 18
<t 33F (spontaneously hypertensive rats, SHR)2] W%
ol eNOSS| E/dut o] ik W, iNOSe &
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1. A9 A=

ZF Ao dEFAES BT dFHiEtn b ol
A ARt & gAste] ARSIITE =EIR LGS KE, #
% #Ee 2750 g A 1:1:12 HEE 2500 mle F
=

C BEMES 60 g 1:1:1:1¢ 8]E&E 2500 mle &
$2 4y FESAch PSS [MEs (30 g), W (30
g), 12 (30 g), A% (15 g), JIE (15 g), ®H (15 g),
AHiEE (20 g), FHEF (15 29& 2500 mle FH4E 9%
FE39T. E¢ & d Z AgYE 3,000 rpmeE 30
B 94 B, O A8 de AFAS 34 At
%%7] (CCA-1100, Eyela, Tokyo, Japan)& ARE3dle] &
% 3t &St dojR ARE 5ZF AR (PVIFD
10AT, Ilsin, Korea) IS #x EUZ 5o ARSI
o =EELES 38.16 g (58 23%), VUnkBEEES 68.92
g (58 29%), iG-S 37.95 g (58 11%)9 B A
BEE A9tk dojA B ARE 200 mg/kg/dayd] HEE

Aol A3

Table 1. Z&B L%

FREEY, B (Y JFEH
KH# Rheum undulatum F=(94)
RS Scutellaria baicalensis Z
FHH Coptis chinensis Zz

Table 2. DURFEERS

Y B (hEY) FEHD

LHRF Cassia obtusifolia =

I Paeonia suffruticosa Z2

FISRE Uncaria rhynchopylla B
HAhE Leonurus sibiricus e

Table 3. BHES

ey B (L) FEHD
+ 2 Salvia miltiorrhiza Z=
[T Crataegus pinnatifida =5
{5 Pleuropterus multflorus FH=(HE)
A3 Rehmannia glutinosa Z2
I Angelica gigas Z2
it Morus alba 2
Ik Paeonia lactiflora 3H=($H)
JI_ 5 Cnidium officinale Z

2. 2¥SE 4 Aol

2 Ao AMgsE AYFEL 7Y SHR-SPE (FY4
HEE(F), AL, Korea)olldl st ARgstgon, 2=
23+1C, €% 50+10%, 371314 10-15 3]/hr ¥ Z49
(06:00 — 18:00 light on)?] FAHAZAL (AL
SHR-SPE Z+ ol 8 mhf¥ wjAsty &3 LPAEE F
B3| 3FotHA 15 o] AFA T F§ A7l F AFE
of ARESHATE =HELW.  VURBERES,  BHERSS 200
mg/kg/dayE 5F B¢ 4 Fostgon, fxgo=R
losartan 20 mg/kg/dayS Fo5t4 )
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3. 8¢ &4

SHR-SP9| #g] Fuox deE &4ttt SHR-SPE
37ColA 2087 WAEE & WA e 1gstar, Ao
pneumatic  sensorE  H2Z3}9  pneumatic  pulse
transducere]] €Z3}9tt (BP monotor for rats & mice.
MK—-2000A, Muromaxhi kikaico,, LTD, Japan). °|&
sphygmo—manometer preamplifiero]] €Z23}1, polygraph
(Grass Model 7E, Quinicy, MA, USA) Ale]| 7]&3te] A
U, +27] B 9 o] WAe el

4. F% 059 L 3309 2

3 & R disWy 2dsHe 2dal
o 228 35 de9d FE9E 7ML 118 mM NaCl,
4.7 mM KCI, 1.1 mM MgSO4, KHoPO4, 1.5 mM CaCls,
25 mM NaHCO;, 10 mM glucose?} E°1= X7k
Krebs €9 (pH 7.4)°] ¥ 942 247 A AAST §
¢ 3 mm9] Zolo AHoRE =S

.28 A 3

5 ded 2 AW dAHo| 95% 0:-5% COp 7|AZ
E3SHAZ] 37C 9 Krebs £MoA AAAIZ] & isometric
tensione force—displacement transducer (Grass FT 03,
GRASS Instrument, MA, USA)7} Z2H&E Ag] 7|24
(Grass Model 7E, Grass Instrument, MA, USA)S o|&
sfol 25t

HA 1x10°° M9 phenyleprine®@ 4%A7|1 5 B3
1x1077 M, 3x107° M, 1x10® M, 3x107° M, 1x107"
M, 3x1077 M, 1x107° M} %% 22 AChOoZ o|¢
RS AARYT. @ Uy AxY AHE SHT
Krebs 8422 33| A&t @ HELY AHE Lotk
71 9t 1x107° M, 3x107° M, 1x107° M, 3x107°
M, 1x107° M, 3x10°° M, 1x10'M2] SNP AL 43
3l4tt, PhE 4%o| w2 AChi} SNPY o|¢t wkgoz &
o W Axzet B3 g8 JHE Flsttt

6. A A=
AY Ao 9482 A ZIE Students t—test

one—way ANOVA testE F3}% p7} 0.05 oJ3lel H$ &
gt zfo|2 YT

Ut

e

;

o

4 3
1. =¥E.0E, DURKRRRE, Bidigel o3 At

[e]
& 9 34

HES L 18Y FEEEQ SHR-SPAA ZF AWE9
53 dotR7] 5t} 537 200 mg/kg/day® FEHEE
A5ttt HES Y 1¥8Y FE2E SHR-SPYA
EIAYES 4 Bost 23 4 553 3 V)7 Fetl
gk qret Pzt U o|Af FAFS WEEA] GGt 5F
o 717t Ftell AMERRE TEE A AFRS TEREZK
ka1, AlFWHIe VukREREGY FAHRER] losartans

A &2 4 Jo

ot oA SHR-SPZel ®lste] 92 Hol& HAtt
(Fig. 1).
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Fig. 1. Effect of the SHSST, SMGAT and BTT on body weight in
different experimental groups in  SHR-SP. control group :
SHR—CONT, losartan treated group : losartan (20 mg/kg/day),
SHSST treated group : (200 mg/kg/day), SMGAT treated group :
(200 mg/kg/day) and BTT treated group : (200 mg/kg/day).
SHR—SP were supplemented with SHSST, SMGAT and BTT during
5 weeks. Each value shows mean = SE. (n=7). **p<0.01 vs.
SHR-SP.

2. EFAY o3 B A aw

dor SExdel SHR-SPolA B3 A4pe)

et aaE gotky] st miE 13 &
o € AdeE ST AFol =53 o ololA &
FE g9 @ W 4EE Jehlle &7 E<d(diastolic
blood pressure), 42 =& o3| Aol o] o
FHoR HEE wo ¢ U JugdEs Usde =571
He (syspolic pressure)dt ¢=7tdo=2 EZAH i FUY
I HAFHELN] HHA (FAeHY (mmHg) = 7] &
& +&EF7] EY-FIEW/B)E UEE HdEuEy
(mean arterial pressure)Z &33tAth. 1 23, 5537
AF7IE St B AYE Rt 23 FdtiRE] AL
g4 Agtas AAA¢ losartan 20 mg/kg/dayS Folgt
TolA SHR-SPY 57| @Y, °l¥V] 8Y, B+ Y2
5% Zot IF3] =715ttt SHR-SPojA 9] Eg XHke]
Fojo o3t gt 73t &FE= 200 mg/kg/day] PUBKREER
B o Al B FEAAT o2 A Y Astads
HEE R oktHFig. 2).
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Systolic Blood Pressure (mmHg )
Mean Blood Pressure (mmHg)
-
3

Weeks

Fig. 2. Effect of the SHSST, SMGAT and BTT on diastolic (A),
systolic (B) and mean (C) blood pressure in different experimental
groups in SHR-SP. SHR-SP were supplemented with SHSST,
SMGAT and BTT during 5 weeks. Each value shows mean =
S.E. (n=7). *p€0.05, **p{0.01 vs. SHR-SP.
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3. ATl o3 ol MAa

535 A9re] Eo7} SHR-SPO] &% o] Ax ¥ B2
HEZ &S AdABle 518 Rolkx| &4ty Ysto 7t
9 tisua FFHe A& I YL SASHAh
1 A3},  SHR-SPY  giEdHold  1x10° M9
acetylcholine (ACh)o] <Jgt d# o] H=E: 26.7+£6.7%
2 JEYA|T, losartang B3 ZoA= 90+3.16%, =
FEOE, DUBKBRERYS, BES=S 242 200 mg/kg/day £
gk folAe 53.92+8.2%, 59.05+7.9%, 45.2+1 9%0=
7}z} 3|25 Yrh(Fig. 3A). SHR—-SP2 tjE5olA 1x107
MO SNPef| 2J3t &3t o)t A== 65.03+3.51%= e
AWk, losartans FoIg oAM= 86.52+5.239%, =HiE
LV, DURKBERRIS, B 2k 200 mg/kg/day Foigh
A= Rdpdy 84.94+7.15%, 72.81+8.12%,
68.14+6.85%2.2 3BEck(Fig. 3B).
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Fig. 3. Effect of ACh (A) and SNP (B) on vascular relaxant effect
of endothelial intact thoracic aorta rings isolated from SHR-SP.
SHR-SP were supplemented with SHSST, SMGAT and BTT during
5 weeks. Each value shows mean * SE (n=7). *p{0.05,
*¢0.01 vs. SHR-SP.

1x107° M2 AChe] o3t E o]¢ A== 44, 67+4.4%=
YEPFATE, losartans T3t ZolA= 83.1+3.5%, =&
B0, DUBKRRRRS, PSS ZH2F 200 mg/kg/dayo 2 &
o3t ZoA= 59.57+£5.08%, 73.54+7.9%, 53.1+8.9%2
2 Ztzt FE=HKFig. 44). SHR-SPY ZHFHoA
1x107" M¢] SNPo|| oJ3t d o]¢h =L 67.71+3.9%2
UEREA|TE, losartans T8 wollAe 83.55+4.03%, =
FELOE, DUBKBRERYS, 5SS 242 200 mg/kg/day £
B 2dAe 2 75.31+£1.9%,  78.94+3.04%,
79.86+3.17%2.2 3 EEckFig, 4B).
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£ ~y- SHSST £ —y— SHSST
= 80 9 =& sMGAT = 80 - -5 sMeAaT
= = = & wrT
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10.0 95 9.0 85 80 75 7.0
-log[ SNP |M

Fig. 4. Effect of ACh (A) and SNP (B) on vascular relaxant effect
of endothelial intact carotid arteries isolated from SHR-SP.
SHR-SP were supplemented with SHSST, SMGAT and BTT during
5 weeks. Each value shows mean =+ SE. (n=7). *p<0.05,
*p¢0.01 vs. SHR-SP.
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TEAe A, HEH NP Fad Y 2
Apoltt, Lautal AQle] oF 25% oAl WAEE WL
&35t Aol Aol Frto] wet fHEo]l AA FrHEC
TGS 184 oAl AQloHE £=7] deol 140
mmHg, 247] d¢o] 90 mmHg oAl A-LE sl o]
gt 1Yo dglog IA Eeiy nEYH oA ¥
o2 roRich Held ndte ugdskrte] 85-90%0]
Ao, §47 Aclo] Z3HATE AAE ¥ PEsHA ¥
A JA Pt oA YL YAF o] FHEh AR
A (renal failure), AHE (nephritis), AT DI
(renovascular hypertension), W&n8|23g 7MAHAZAS St
22 F8 Y99o] Ut 1L ZE A7V} HA = B
AAgoltt, ayEg 1¥Y X8 A FEixe S
AAEYE AT =N FHSE AYshes Ao, ol g
A A8 g BAe] HHIAE 7t nHo| 7Hse §
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Ak A&ZQl kgl MHFH7E dasta, FgoerEe] <%t
Hakgo] 9lg = Stk o] BHE BYst TGS JHAA|
7112} s = qrojgtoA] wo] AFEHI glom B 3
TFAME 712 A 2 Al APS o83t 7% M &

SHR-SPE S B 27 o] Axelx b
ol o] gHo A= TEEEE Fuy AR ol e &
& AEPA AR AL WA SHR'VNA FAH A
SHREZRE 7jE SHR-SP'VE Algte] Eejyd 138y =g
2N 18YT HEF TH A5 A €A AREET doh
SHR-SPellAl Algd 71 Zagcha shgar, ol st
£ UYL BRI AR SFY Hdgho] ol WA
sHe dgle] Hrkn deiA Yot o] mae ¥k we @
4t HEF BHoR FE AFE 7M. AT 5-6F 1
o] mE¢to] WEET 180-200 mmHg Ateld] $=27] Y
of Egditt B dFE= SHR-SPolA n@¢a #ste] 5
T 7Y R ZHELW, TURkREEE, BiiEse] od
o BRE HoleA AYst. 5 F Bt kRS
ofgt oA SHR-SP® Hlwsty] e H94 U= 5

by 9 gz Age] &
Bushe 22417349
He2o wgAd 2 E
T o] NEZAA FEElE £F AReE o) ARk Z g9
oJste] ARG oo wet By S Eojet ol gt
e s 9A 4 317 Ytk oY AEEE 1Y
i

SHR-SP9] &3 disgHe HEsh & AJEAHS A%
3l phenylephrine® $&A]7]2Z NO donor¢l SNP9
T Fo A AFUAN B3 Ao Fo2 Qg 3o
X g3 3% 21, B AYE 200 mg/kg/day
Fogt FoA F94 Je ol vhS YEYE AL I
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& 4 A B diEHobE {4 Sl olethe dEl
th. AChe] FojolXE SHR-SPZo| W o|¢h&at iy A
2o LEl HHgo R QI3 w2 diofl o) A& WiH Al
2o &) AEE & = AU AR BE el d
ojghgo]l F7F HWA ACh ¥h AZF EF Wy ez
Hob =L, TUkMERRS, Piliss 24 o2 A%t &
B U Mz B avs o 5 . 58], FRoisyel
Ae B Aol o3t @ U@ AlZ 23 53}
losartan EUE &5 A HAFYT, @ A5
ghgstel dRet @] 1% AHE 2dske 5ol o
77t S7hetE el WuMEelA Akt art s o
QUFF WS dorled ol @RVt STMEoRA Y
He dim AE oy @ whsolshal s, 9o dd 2
T 5 Aol o WimAze] BE7h dolgte] 7]f5tg]
&2 AU I SoME DUskiEERSOlA HE F3ig
AolE R,

e Y= g el

-

UG % nAYY Fa
glo] Fashth wELL
U9 BB 533 U Yy AR SE §4, IB B
SO Al B WA A% T2H AT wPFH ol
o ool Ao} By e Dojdth mBLe] AW
o et AEWY We-Futo] FHYAL 1 WEst 7R
o ol wAEuel Fu AakEwt W) 7)%e) oot U
3 BAZ ik B Aol B3 A Reld Zold v
ey ol vhgo] AT B ) HlolEy P
olgh BhSE ML olefd Avks B olg MAUZ
o glof WIAE EA Bak ohieh uAEeE SYH
B2 AAAY WA &g slde] EEol drke AL
Eatm ol Ao APL Fke] Walvol T Aolct,

£ A7 2N aophy, Angee HEEH naY
o Botg WAAZIT, SHGLE, USKMERS, [
o 7t DR O WIAE L FBIY BB 442 @
o2 AW olgh HNE Mol o= AREL,

2 e

B AFoME &EiE L, MUskEES, Bilhge & 1dE
FNE golE7] ¢5te] SHR-SPE o|&3le] Eglol mA]=
Fge Tt o3 T2 ZAE A9tk SHR-SPoA
o B3t Ao Foo gt Y FAst &y 200
mg/kg/day?] TUskpERE F£9 Al HL FREEAT O
Aol ot Fetave WEAEA Fdth SHR-SP w49
Wt AZwo|A ACha} SNPo| &3t &3t o]¢he] Hw
ZETLLY, DUBKBERY, PSS 2 Boidt FoA &
ol=Z¢l FES HAh olx Aol o3 ;e o]
g J=rt raste] @3 7)5oE 58S Hols AL
2 Yyepgtth, =3 @IgAEe] Fa AR At 49

ox H1rlr

Aol WskE HAA

ol¢} T AW E wf =FEUY, TUBKREEES, BikEsol
ot Eot A B Hoflol 2t nEeke ASATIH, U]
HAZ g gEZo HE ano FEshs AoR B
JER ZERLE, VUSRS, Bilhge 189 sERd
oA det 9 doleke MMAAAACEN TEUAT} B2 T
SHAG] diF M2 A= WIS AAsked 82 AL
2 AEdd,

A 2
E A3 sty AFERY2010)0] & 3=
2e
P A=E |
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