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The Antihypertensive Effects of Ethanol
Extracts of Aralia Elata seeman and

Amlodipine in Spontaneously Hypertensive
Rats.

Eun-Hye Park

(supervides by professor Young Jae-Lee)

Department of Veterinary Medicine, Graduate

School, Cheju Natinal University, Jeju, Korea

Abstract

The antihypertensive effects of ethanol extracts of Aralia elata seemen
(AE) and amlodipine Dbesylate (Am) were investigated in the
spontaneously hypertensive rats (SHR). SHR aged 14 weeks were treated
for 8 weeks either with AE (5, 10 mg/kg per day) or amlodipine
besylate (10 mg/kg per day) orally. Hypertension causes injury to
several organs, produced significant increases of malondialdehyde (MDA)
content as a result of lipid peroxidation and endothelial dysfunction. In

this study, oral administration of AE and Am significantly reduced



systolic blood pressure, total urinary protein, organ hypertrophy and
MDA content in tissues, while increased significantly urinary and plasma
nitrite and nitrate (NOx) concentration. The endothelium-dependent
relaxant activities of acetylcholine (ACh, 107" -10™ M) in norepinephrine
(NE)- precontracted aorta were increased in AE and Am treated
animals. Especially strong endotheilium-dependant relaxant activities were
observed in the AE (50mg/kg) treated animals. The
endothelium-independent relaxant activities of sodium nitroprusside (SNP,
10 -10° M) in NE-precontracted aorta were not changed. These
results suggested that AE have an antihypertensive effects and
end-organ protective effects in SHR. These effects of AE have similar

activities of Am, an established antihypertensive agent.

Key words : Aralia elata Seem. Hypertension, Amlodipine, Spontaneously

hypertensive rats, Nitric oxide
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(Shesely &, 1996)8} Al I 9, AFdHe =5 2 FH 4 AEAS

amEF 2 ATA ARE T HaeA dv (Kang &, 2002). =3 <l

el EEAd nE A A 2 FAE Eole AdAd ndst A (SHR)
A= Wy eEgdoldit o] AFEddeE=ol Hlsto] AdAH] Jdvta &9
A dem (Yamori® Okamoto 5, 1974; AW s &, 1999), I ¢ A =4 &
FolAl AFHW, AFFAANY, A FE, ARdor A AdAAY FF

o] +gHtE ®ish rH(Yoichi 5, 2001). 538 SHRo|A &3
Fo AR EAe pELgS Gus=  Feoxw  odEzx  9gou
(Nakazono %, 1991; Tschudi &, 1996), ol w&t 2kstx Ed o) =
4 malon dialdehyde®ol Z7bstAl Svl, FAsA stol o] A
2 % 9lgol Ba ol 9lth(Hana 5, 1999).

@A e nFFARAE A @ Cal-channel  AEA,
angiotensin  converting enzyme (ACE) Ad|Al, p-F&A A, aZA,
angiotensinIl &4 AehA] 2 olwx Hog BF HAv}t (Siegel 5, 1998). AA =)
A4 7bg ol AgHE gt A¥P XA el Norvasc” (amlodipine

besylate)= A 34t dihydropyridine Al Z¢ ZAFAZ 43 22 AdAd 31 wkzt

=
&
=

7l X AAE dbs AEtAl 7 FAEo] Qo] el Rk AT 4 e HE Aol
A= 51 Jqrt (Burges et al, 1989). Z1&iy AA7EA] 7d s o] ALEEH 3 Q= it
FoE

]

o DAGARAE A2 GE o 483} PAEE AT YOBE ALg A
&

GHEAS 2 ez Jgqey

T (Aralia elata Seemen)T T 5% Y ¥ 3 (Araliaceae)ol 43t 94
g9 #dHow oEFEH W, VUL A& TOoE ofHolA o (o]
2 5, 1993), @3 A 3E I (Yoshikawa S, 1994, 1995, 1996b; o] % 5,
1993), ¢ & JTF A aH(Yoshikawa &, 1993, 1996a), AMEHR T =73

(Saito &, 1993), 149 = HAAFl W ZIF (]2 AE4, 1993;
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oA F
7

= .
Be FE5E FoAT (10 mg/kg, 50 mg/kg)¥}
(5% DMSO) 5 4719 o2 Y

—m
&
&Y
=
3
[}
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=
e
é
F-U

amlodipine

of 1 13] 853 A+ F sttt

F 5 U (Aralia elata Seemen, AE)E 20039 59 T <A 6€ A A
2} A

T gt A AHHEA Aol A& AT ARE AHAS A S A A
AxAZ 5 vAsA ek 108 F3 9 95% g5 7hsto AE AR
T Az dS A A BE272 23235 ALZ(dEE 2HE)S ul
Atk dEe F=&FEE dimethyl sulfoxide (DMSO)e] ¢ & Agad
& st

2 8AMskel DMSO =7 A%F 5% olak7t =57 shol 4 A
o}

gete 7+ A (tail cuff method) & & wjF =A & A t}t. tail cuffe pulse

transducer (MLT 1050, AD instruments, U.S.A)Z g A7



pulse transducer® physiograph recordero] @ A3d o & =A3 A},

d2A d nE A¥dETELS 36C 2 Zd¥E warming box Wl A 15-20
2 dAEE A F FH7] dGE FASAGTG. A Ege Hadga
£ A& E Chartd for windows program(AD instruments, U.S.A.) o 2 £ 4
sttt 2 7o AFsE FES FF Fog T 6ANHAY s FA
3 A o

4. F719 =% W3

F71 FA A E (organ weight index) = &7 %+ A (organ weight) /

A % (body weight)

5. &g A

A FES AA O] Ao 24417 FoF Fof 25 AFHIAY. 2w
S Bradford ¥ (1976)2. % Z A3 A t}. Bovine serum albuming X & A ¢
oz Agser, & T @ g WAFLS mg/day2 HEFW T
6. @& =i NOx = v X

A= EDTAZE 29bd Adxod AR dd st @& w8t



32

© ™ vanadium(Il) chloride (VCIl3)E 7}38} ¢, nitrate® nitriteZ W 34|
% nitrited] ¥ =5 A3 A (Miranda, 2001). &, d 3o 28] 43 9
=5 7Feéba, 3000 rpme 2 108 Foh dAEY dto] @A S A7
A E 100 oo Griess reagent?l  sulfanilamide(SULF)%}
N-(1-naphthyl)ethylenediamine (NEDD)E ZzZ} 50 % i1, vanadium
() chloride (VCI3)E 100 2 Atk 37Tl Al 3A17F &<F ¥F§ A
nmol A FFE=E FAHGAT. =9 NOx 5% 22 WHE o&39 =

4 3k 9l v

2 py
e

7. Z3& o]l /] Malondialdehyde (MDA) &% ¥

Z A o] MDAZ% %2 thiobarbituric acid reacting substances (TBARS)H
(Zingarelli, 1999)& o] 83t A3 AT, 2o 15% KCI §d4& 713
A3 A7, F+A2Y 100 pel 81% sodium dodecyl sulfate 200 pl <}
20% acetic acid 750 & H7F3Fe] 10,000 gol A 15% YA &g o A&
A A, A=d 500 ol thiobarbituric acid 500 = ¥ 3L 95T o A

30& 7 WA A 53Inmol A FFE=E SAHSAC.

8. FUTHAAN & 24

Ad5E2S JAAA FdsHS H=F 3. Krebs solution(in mM,
NaCl 120, KCI1 4.75, Glucose 6.4, NaHCO3 25, KH2P0O4 1.2, MgS04 1.2,
CaCl2 1.7)2 2 A% petri dish Fo=2 &3 F Z2FxAx% A% 5 I
T 24& AASL 3-5 mme FdEH T
th. AAaE FE3AZ Krebs £d o2 22 organ bath Weol &5 A &=
stainless tissue holder® d <4 3} Y. organ bath el &%= 37C=E

u

AstReoen Adgol MPFHE Fok A carbogen(95% 02, 5%C02)& &

" A (aortic ring)S THEU

-6 -



s FANAG. AZ)
2 F F 208vhth bath §42 wFo] FWAA 1ANFL APAAG, dB

R
aortic ring® ©& 3IEHS  isometric

Fwo] 15 g9 resting tension

lo
4>
A
o
e
rII.
oo
rlo
R
ox,
i,

force-displacement transducer (FTO03, Grass, AD instruments, U.S.A.)l

A A Al A, physiograph recorder (PowerLab/400, AD instruments, U.S.A.)Z

7] &3t 311 Chartd for Windows program (AD instruments, US.A)o =2 &

Aot WAz oEAdolet dde WHIAZzE AAT Dol
A

norepinephrine (NE) 10'M 22 d#< A 347 ¥  acetylcholine

<
F AAAE AUt 2 A 3 AAH
3o NE 10’ M 22 888 A =

shel WMol A=A At

(Ach)S FHAox A&sto] 24 9 okt g s A& AT. HIAAE ¥
ool AP YWIHANEE A AT H#AA  norepinephrine(NE) 10 'M
o7 A5 A +=&HA7 & NO donor¢l sodium nitroprusside(SNP)&
A og AEgato] ZF T oWt gES #FIAATG. WIAANE AA= Fd
s g EdA R E 18 G o7
o
o]

>
N

o

>

o

=

=

=

tjo
mokd

RBE A3¥A3ME mean + SEM o2 F A S, Student’ t-test %
ANOVA testE& At&3ato] fFod AAS AAlsta ol o 349 Hus
# 3l Duncan test® AAISAT. p ol 005 7Y WE FoAo A=
Ao &2 Fekst At
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1. %7 8¢ 2 Aus

1) 42 7] 8 ¢ (systolic blood pressure, SBP)
o =

T FE7EYS AF A 1955416 mmHg ol om HAHFEA

200.0£1.82 A9 W37t Ao, dEe FEFE 10 mg/kg FATAAE F
o] d 1985+1.4 mmHg o1, Fo 1A 179.6+1.1 mmHgZ # 4 =
Fom oF x&HEHOoF FHol THAFHO 8§8FF = 164.4+1.0 mmHgol

t}. olo] H & e FEE 50 mg/kg F o+ F amlodipine 10 mg/kg F
ool = dFLd Ao Zrz 159.2+1.5 mmHg, 158.9+1.4 mmHg=® 74T
of, ZatdH® dste] TV <k vuF HAA HAE FEHE A EE
Aok, Fol wpA = 8FA AT S Feofdol H o 10 mg/kg F
o A= 34.2 mmHg, 50 mg/kg T #od A4+ 38.3 mmHg, amlodipine 10
mg/kg FATANAE 392 mmHg &8 44 A 4s99. FEUHF9 o

FEE 50 mg/kes FoJ3 #& amlodipine 10 mg/kgS F o3 3 v =3
ddAsads RYh(Fig. 1A). 28y Adesss ZE o oA fe
gk Wyt #FEE A Fekoh(Fig. 1B).

2. %719 % W3

Aol o AFANEL dzEol A 047:001 oo, dug >
=& 10 mg/kg FAL A} 50 mg/kg FALANAE 27 040+£0.01, 0.36+0.0
2 gzeel watel fodA adn §% EHos Pgase 2
ol

tlo
[N

[}

. amlodipine 10 mg/kg S F ol Tl A = 0.38£0.01F o
FEEY o] "gxd v FoddF THAE HAY (p<0.01)(Fig.

3
o
e)
AN
e
o
a1

fo)
AN
o
o
—



2A).

AFEANN &S gz 0612003, &2 =55 10 mg/kg Fol o3
50 mg/kg T oA A Z+z 055+0.02, 0.51+0.01 23 22 amlodipine 10 mg/
kgF ol ol A 051+£0.01°] A F(Fig. 2B). € FofFolA Wzl 4H 39
Fold Favh B EAd (p<0.05, p<0.01).

el A ged= dxa 3.70+0.07, ol&& FEE 10 mg/kg FAF 50
mg/kg Fol el A 7Zb7 3.20£0.09, 2.97+0.18 ¥ i amlodipine 10 mg/kg
Fol o A 3.02+0.152 EE Foaol dxao] vl fFoaA FHAEA
S5 ¢ U999 (p<0.05, p<0.01) (Fig. 2C).

°of FAH &L 050+0.010]32 FFUHF deE FE& 10 mg/kgs F
o 3 50 mg/kgs Fog T A= ZH7E 048+0.01, 0.47+0.01=2 o =
o vt A% AT, amlodipine 10 mg/kgS F o3 &
PA R ATl dE e FAH &l 047+0.012 WHET
A th.(Fig. 2D)

BN

N

Ly

| A% oA v

ol
of W&ol ZFash

3. mol A wWAG W=

Fo JdeE FEE 10 mg/kg, 50 mg/kg, amlodipine 10 mg/kgS 8
T Fodd w=F ddd wAdFSE SAT AR dxdodA=
117.94+9.85 mg/day, T34+ A& F==E&E 10 mg/kg, 50 mg/kg F
of A = ZF7F 87.65+7.36 mg/day, 68.08+4.21 mg/dayo. =2 & FeoEH oz
L %3 amlodipine 10 mg/kg& F o3 ol Ak 7534£1.49%
. FEUTY s FEF 50 mg/kes Fog T A9
o] el doko] amlodipine 10 mg/kgs Fol g ol AR o Ao
(p<0.05, p<0.01) (Fig. 3).

4. 29 A4 A NOx % H =



1

ko

FEUREY dEE =&E 10 mg/ke, 50 mg/kg, amlodipine 10 mg/kgS 8
T Foste Ao NOx 4& 4% 23 dgxdoAes 2.64+0.15 p
mole/kg/day, THEUF Y A& F=E 10 mg/kg, 50 mg/kg FolTANA Z
z} 3.10+0.08 umole/kg/day, 4.22+0.07 pmole/kg/day o2 S #&Fo&H oz =
7bsbd vk, 18l 3l e amlodipine 10 mg/kg s F o3 ol A& 3.84+0.12 1
mole/kg/day® T7}g S RAY. FHUFe o FEE 5
o] & oA e = NOx ¥°] amlodipine 10 mg/kge Fol @ oA rt)
o F7kek . (Fig. 4A)

=

mg/kg S F

o

2) 9%

ool e mpRAvAR dFgME FEUFY deE FEE 10 mg/ke,
50 mg/kg, amlodipine 10 mg/kgS 8F %t F o3t NOx < FAS A7 o
A 10.73#1.12 pM, T U9 de&e &= 10 mg/kg, 50 mg/kg
Fojdo A 27 1751+13.84 uM, 47.69+2.94 pMo 2 £ FEH o g F 73t
S HYY. 2831 X3 amlodipine 10 mg/kg S F o3 ol A X 30.40+1.52
M2 S7hg S B, FFUF duas FFE5 50 mg/kes T oo
Ao & NOx %o amlodipine 10 mg/kg S F o3 FoArmT ¢ =7}
. (Fig. 4B)

5. 24 o]l /] Malondialdehyde (MDA) &% ¥

1) A%
FEUREY dEe F&E 10 mg/kg, 50 mg/kg, amlodipine 10 mg/kgS 8F
7 Tl AFAANAY MDA &S &A% A3y dxLddAe 1.21+0.10

nmole/mg FHFUYF 9 dEdE FEE 10 mg/kee Fo938 7+ 3F 50 mg/kgs



Z+ 7+ 1.05£0.06 nmole/mg, 0.93£0.02 nmole/mg= W % - ol
Hlsto] &3 og&EH oz 7439t amlodipine 10 mg/kg & Fol g o A
=

A4l MDA%o]l 0.94£0.02 nmole/m= o "¢ H| 3}

S SA¢ A7 dEzTddaAE 0.72£0.06

nmole/mg FEUFY deEe &5 10 me/kes T3 #+3 50 mg/kge
A A | 0.05 nmole/mg, 0.47+0.05 nmole/mg= W & v ol

H slo] &3 o&H oz 7439 Y. amlodipine 10 mg/kg S F o3 o A

T A wpR AR A e MDA%ol 0.50+0.07 nmole/m& t) Z o] H| s}t
T+

)
4
e}
p‘L
el
2
o
o
2
o,
=
o
>
o2

FEYUYFY deg2 FFE 10 mg/keg, 50 mg/kg, amlodipine 10 mg/kg S 8F
olgtol kel Mo MDA < FAF A3 oAM= 045+0.02
nmole/mg FHFUF Y AL FEE 10 mg/kgs F3% +3 50 mg/kgs
AANl) 0.03 nmole/mg, 0.29+0.03 nmole/mg®= W & v 9l

et &7 oEH oz FHAas Attt amlodipine 10 mg/kg s F o g o A

%ol 0.2940.02 nmole/m=Z ) =] #H] 3}

=8
18
>
=}
S
N
N
g
)
lo
=
)
=

4) >

FEUF dE2 ==& 10 mg/kg, 50 mg/kg, amlodipine 10 mg/kgS 8¢
Tt oA MDA %S A% Ay dxddA e 1.91+0.06
nmole/mg FHYF 9 &2 F=FE 10 mg/keS F93 3 50 mg/kgS
T3 FodE 424 1.76+0.06 nmole/mg, 1.53+0.06 nmole/mg= o % - ol
H 3ol &% o9& oz 743, amlodipine 10 mg/kgS F o] 3 ol A
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!

A mpR7EA R o] MDA 1.54+0.05 nmole/m= o] & o B 3} <]

A
43k v (Fig. 5D)
6. FdlTHAA EF &4

D WyeEd 88 445 (Ach 7o)
FEUFY das& FFE 10 mg/kg, 50 mg/kg, amlodipine 10 mg/kg<

of mtAlEtd WA E7 AAFE FoHsHlA NE 10 M2 A
7Zb7h Ach (10'710°M)& v & FAHoR Fosd oghay

=

2 #AZdA3 Qo dE 221340.89% o ¢H AL FHRUFY e F
=5 10 mg/kes Fo33 T3 50 mgkgs FAId FAAHE g7
46.12+3.25%, 34.60+3.16% = W xz o Hao &F oEH oz HFPo|F
W7 F7Fsk A vk, amlodipine 10 mg/ke S Fol g LA E HA mpREA R
dol % E st 4353+3.71% 2 tixaol HlEe] dyoldFast F7hskg
o FEUFY oeE FE5E 50 mg/kgSs T oA Fpoled At
amlodipine 10 mg/kg& T3 TRt o F7Hs 9. (Fig. 6A)

WynoEA g3 &4 % (sodium nitroprusside, SNP ¥ o)

EUHEY e &% 10 mg/kg, 50 mg/kg, amlodipine 10 mg/kgS 8
- g WA EE AAF Fols Al NE 10 M2 A
FEANNF ZZE SNP (10'710°M)E = FHHom Fojste] ojgan

dEITAY AT dzaAel e fFod WEe= wEHA sk

b

_12_



—0— 5% DMSO

—W¥— Aralia elata(10mg/kg)
—— Aralia elata (50mg/kg)
—&— Amlodipine (10mg/kg)

200 A

(mmHg)

—

(=)

<
L

Systolic Blood Pressure

120 4

Day

(B) 500 1 —@— 5% DMSO

—W¥— Aralia elata (10mg/kg)
—#— Aralia elata (50mg/kg)
450 1 —®— Amlodipine (10mg/kg)

w

n

=]
L

Heart Rate
(beats/min)

300 -

250

0 10 20 30 40 50 60
Day

Fig. 1. Effects of repeated daily oral administration of Aralia elata and amlodipine
on (A) systolic blood pressure (SBP) and (B) Heart rate (HR) in conscious
spontaneously hypertensive rats. Each point represents the mean £ S.EM. of three
or five rats. *x P < 0.01; =+ P < 0.001 with respect to control.
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5 E

=

— *

H¥

2

in Excretion (mg/day)

=

Urinary
<

[—]
|

C A10 AS0 Am

Fig. 3. Urinary protein excretion of SHR treated with vehicle (control; C), Aralia
elata (10mg/kg; Al0, 50mg/kg; A50) and amlodipine (10 mg/kg; Am). Data are
presented as the mean SEM. *P<0.05, *xP<0.01 compared with control.
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SHR

nitrite (NOx) release of

tal urinary (A) and plasma (B) nitrate plus

(10mg/kg; A10, 50mg/kg; A50) and

I, C), Aralia elata

<0.01, #==xP<0.001

s SEM. *P<0.05, #*P

mean

amlodipine (10 mg/kg; Am). Data are

compared with control



d

of SHR treate
presented as the

50mg/kg; A50) and

L.

000000000000

xperiment. Data are

Buppu)yqn @0 0 (Guwppwu)yau

d (D) brain MDA content

I; C), Aralia elata (10mg/kg; Al0,

g; Am) at the end of the e
5, #xP<0.01 compared with contro

B) kidney, (C) liver an

o O

contr
g/

Hea

)

5. (A
mean SEM. *P<0.

with vehicle (
amlodipine (10 m

Fig.
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@ —®— 5% DMSO ®) —e— 5% DMSO

120 1 —w— Aralia elata (10mg/kg) 120 1 —¥— Aralia elata (10mg/kg)

—B— Aralia elata (50mg/kg) —®&— Aralia elata (50mg/kg)

100 4 —@— Amlodipine (10 mg/kg) 100 —#— Amlodipine (10 mg/kg
E 80 4 E 80 -
At N
= =
S S
O 60 S e
5 s
X 404 X 404

20 20

0 T T T T ] 0
-10 -8 6 -4 -2 -10 -8 6 -4 -2

Ach (log M) SNP (log M)

Fig. 6. Acetylcholine(Ach; A) and sodium nitroprusside (SNP; B)-induced
relaxations in aorta from the control (vehicle), Aralia elata (10mg/kg, 50mg/kg) and
amlodipine (10mg/kg) groups. Acetylcholine and sodium nitroprusside-induced
relaxations were induced in arteries |contracted by norepinephrine (10-7 M). Data
are means SEM. *P<0.05, **P<0.01 compared with control.
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