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Vasorelaxant Effects of Methanolic Extract of
Aralia elata SEEM. on the Isolated
Rat and Rabbit Aorta
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(supervised by professor Youngjae Lee)

Department of Veterinary Medicine

Graduate School, Cheju National University, Jeju, Korea

Abstract

Aralia elata SEEM. is a plant employed in the traditional medicine as therapy of
diabetes, nephritis, gastric ulcer, arthritis and edema. The aim of this work was to
evaluate a possible vascular action of the plant and to investigate its mechanism
of action. Effects of Aralia elata SEEM. methanolic extract on vascular responses
to vasoconstrictors were examined using isolated aortic rings of rat and rabbit

aorta. Aralia elata extract (3.9 x 10° - 50 x 10° g/ml) relaxed norepinephrine



(107" M and 0.3 x 10° M in rat and rabbit aorta, respectively) or phenylephrine
(10° M and 03 x 10° M in rat and rabbit aorta, respectively) -induced
contraction in a dose dependent manner. The vasorelaxant effect of Aralia elata
extract on the norepinephrine-induced contraction was decreased by pretreatment
with N%-nitro-L-arginine (10* M), an inhibitor of nitric oxide synthesis, or
denuding aorta of endothelium. Furthermore, Aralia elata extract decreased
norepinephrine-induced contraction in Ca’ ~free Krebs’ solution. Inhibition effects
of Aralia elata extract in Ca® —free Krebs’ solution were not significantly different
in intact aortas and denuding aortas. These results suggest that the vasorelaxant
effect of Aralia elata extract is composed of two different mechanisms: endothelial

dependency with nitric oxide and inhibition of intracellular Ca®’ movement.

Keyword: Aralia elata extract, vasorelaxant, endothelium, nitric oxide, Ca”
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(Luscher®} Noll, 1995; Rees 5, 1990; Furchgott®} Zawadzki, 1980; Palmer %, 1987;
Moncada 5, 1991). wpgbA] W A E 2] &AL mE) WwHol Fadk ¥olo] H =
dEHAstseltt 7 i Ao FEFS vt & 5 Atk (Luscher, 1994). W
A7 EFEozZA YAz A AAEE o] lARl nitric oxide (NO)€]
WEo] AaEe] dadolv w7 g Axd & % HFste] vAERE A
stal 22 dFs AR R, 24 W vAlege] A Al A B4l X E A
At (Vinten-Johansen &, 1995). &3t 7] A& oz Flx =] ekxvl &3 Uy
Alze] 715 4AQ 93 g NOZF AZ#A &4 714 Fa3 938 &
= Ao® 4# A o™ (Strijker Boudier %, 1995), ¢ A5S JdAAZ F Y= B
dolgt & 4 9lar (Luscher, 1994; Vanhoutte?} Boulanger, 1995), S %7 #ul o}

el EerdEe] S7HE 7P ua dE A Adrd (Ceremuzynski 5, 1997). & & Al
1P, sNAsE, der, Frlold AR
HAd, FeFl T B2 Ao HHAd e NOZF #ojdt= Ao delA dow,
Ageta Ao tigh sl &8 8 Ha vt (Schroeder &, 1995). NO+&

L-arginine, #A4F4, NADPH, 183 ©ot&  Q9E=2Z3E NOS (nitric oxide

synthase)ol &JalA A=t (Bredt &, 1990). NOSol| &= 37HA]¢] s F 5] &
HA e, olF dHUI eNOSH 93] AAdE NO= dduge] gk wid+ o

dawel AF % P2 oASE Ag Awe THALE ol9AA FwS 3y

AA ol ARF B# NAE fA % A fA
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S 93ttt (Henderson, 1991; Bumstock, 1993; Johns, 1993).
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1. MEE=
AHEE2ZE SD rats (57, AF 280-300 g) 2 New Zealand white rabbit (53,

AT 25-3 kg)& AHEEAT 24 AdE=S TYF AT 2HHE L5 E AL

S A RYAEG B AFEA A AFAsh

2. Al

Norepinephrine (NE)#} phenylephrine (PE)< 102 M stock solutiong ¥FSo] W%
Aol BystuA v HAwit el daR sAste] ARSI nitric  oxide
synthesis A AZ <& 7 N-nitro-L-arginine (L-NNA)< 10 M& vF=5o] A}43}
Atk 2 Ao A8 JFANS Krebs' solutione @ AL 1 2HE NaCl 120
mM, KCl 475 mM, Glucose 6.4 mM, NaHCOs; 25 mM, KHyPOs 1.2 mM, MgSQO4
1.2 mM, CaCl; 1.7 mM (pH 74) oItk A gl o]&%+ norepinephrine,
phenylephrine, acetylcholine chloride Sigma (St. Louis, U.S.A)AFl A 91319 1L
L-NNA* Wako (Osaka, Japan)Atell A <189



3. AR H=

SHe 20019 2 20024 59 FwolA 68740 AFE bl A AR AS A
Aol AHgalT. AAD AR A0 A% A7 F 80% methanole 71ate] A
AR A2 ARE A 2447 Sk refluxAl7IHA 32250 e of 38

=
=
of doldl Fols A FF/E FEAAL. ¥F AT Y AFE 4 ]

5 7t FEE dUlste 5 deds Awe] =5kl
E{NAE FFEHA 4T Krebs' solutiont] ol Al =] v
s T £AS FEol THEiH A @A A=A AAT & Zo] 3-4 mme] &
AR ARG &7t FEE 10 mle] Krebs' solution®] 71 37T
organ bathol| 4t7Z}3 tungsten wireZ AZ43 Fois ugE 3 & FL uAHs}L

% 2 isometric force-displacement transducer®] ZA3sto] ©]E physiograph
recorder (PowerLab/400, AD instruments, U.S.A)®2 7]&3}il Chart4d for Windows
program (AD instruments, US.A)S &3to] #4380 712 89S HY 25 15
g, 719 A% 25 gl & s, 208 tA SR 2143 Krebs' solution® 2 nl3tsld
A IAIZE w9 HEE FAAN F ARS AA ST T e AA= ke A

9kl stainless wire B WE o2 A YHE 5-63] Fo] AFEA

5. o= AMe| &Y

1) NEY PEZ =¥ 93 550 g F5 FE2= 29
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o] A A% Krebs' solution® =4

o

NaCl 121.7 mM, KCl 4.75 mM, Glucose 6.4 mM, NaHCOs 25 mM, KH2PO4 1.2

mM, MgSO; 1.2 mM, EGTA 0.0026 mM (pH 7.4) o]tk NE 10 °-10° M< A 4
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1. Y2t |50 OIE 55 F&29 2ol s34
a-ot=dlgddA  F&A AT O FEFE OFEE9 aHES HY]

norepinephrine® phenylephrines A2 AR & WaAEee dAAS
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58 AEsde we ogdEe 27t 134
+ 1.2%, 52.8 + 06%, 62.6 + 27%, 766 +
< 0.05, Fig. 2A). w+d Wy A =E7F AAH

=+

+

Z7 gel web dakol ko] ZoiESich
oA 7.8 x 10°, 1.6 x 104 31 x
x 10° g/mt TR HER 5§ 5
2.3%, 242 + 25%, 333 + 1.9%, 43.2
1.2%=% =& olgES YEUAH (P
oAM= 2+ 32 + 36%, 98 +

35%, 199 + 34%, 282 + 3.8%, 333 * 45%, 355 £ 45%, 515 + 4.0%% HT}
SE olghE S YERARIY (P < 005, Fig. 2A). PECRE AR S 45 £33 Wy

AEZ7} AAE FBdgAE 62 x 107 1.3 x

A oHES FF 222 4892 w9

102 25 x 102 50 x 10° g/m v=
olAEL Z7 468 + 2.0%, 612 =

1.3%, 655 + 0.3%, 67.1 = 06%= Z#H3 ol+ES el ey (P < 0.05 Fig.
B), WA ANZ7} AAY ddoAE 2z 208 + 3.0%, 335 + 1.2%, 471 + 1.8%,
56.7 + 12%Z Ui Fad ogdES YEAY (P < 0.05 Fig. 2B). 719 d#

o= NE 0.3 x 10° Me]t} PE 03 x 10° M

F8S AEste]l Yol TTHE BEAY



= WAL A4 Geelt AAE Pw BFA NEol PELZ 5% A7
F FEES 4830 48w 37490l W Feolgko]l Stk NEO

‘I___"___
FEAAS A UgMAEs AT oA 31 x 107 62 x 10*4, 1.3 x 10°

LU

25 x 10% 50 x 10° g/ml FE7} HEE T5F FE22S H859S wo ogs L
7247t 661 + 4.0%, 785 + 0.8%, 81.9 + 1.9%, 81.0 + 25%, 837 + 26% % =&
ojgtES YEMA L (P < 0.05 Fig. 3A), WA EZ7} A AE o e 2h7 227
+

71%, 333 + 84%, 389 + 88%, 395 *+ 105%, 526 + 129%= #4® o|¢4E
< YErAT (P < 005, Fig. 3A). PECE FHAZ S 45, WIA=E7} Axe &
Foll A 31 x 107 62 x 10 1.3 x 10° 25 x 107, 50 x 10° g/ml =7t 5=
F FEES A&sds W olgEel 77 509 + 6.8%, 572 + 6.1%, 62.7
+ 74%, 702 + 49%, 818 + 92%% ¥& o¥4ES YeU: (P < 005 Fig.
B), WAAZ7} AA"R dadMs 2tz 127 £ 2.0%, 223 + 33%, 305 + 4.2%,
340 £ 52%, 39.8 £ 54%= o4 A olgkEel HAHJH (P < 0.05 Fig. 3B).
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A, elals extract 1.3 = 107 g'mil
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Fig. 1. (A) A typical recording of the vasorelaxant effect of A. elata extract on
norepinephrine-induced contraction of an isolated rabbit aortic ring. A. elata
extract (1.3 x 10° g/m¢) was applied after norepinephrine (0.3 x 10° M)-induced
contraction reached a plateau. (B) Isometric tension recording in isolated rabbit
aortic ring of intact endothelium. The aortic ring precontracted with norepinephrine
(03 x 10° M) was exposed to A. elata extract (39 x 10° 7.8 x 107, 16 x
10431 x 107, 62 x 107, 1.3 x 10°, 25 x 10°, 50 x 107 g/ml).
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Fig. 2. (A) Log concentration—effect curves for the relaxant effect of A. elata
extract (39 x 10°, 78 x 10°, 16 x 107 3.1 x 10%, 62 x 107, 13 x 10°, 25
x 107, 50 x 10° g/ml) in rat isolated aortic rings precontracted with 107 M
norepinephrine (@, with endothelium; O, without endothelium). (B) Log
concentration—effect curves for the relaxant effect of A. elata extract in rat
isolated aortic rings precontracted with 10° M phenylephrine (@, with
endothelium; O, without endothelium). Results are presented as means + S.E.M.

of three to four experiments. *P < 0.05 and * *P < 0.01 versus aortic rings
with endothelium.
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Fig. 3. (A) Log concentration—effect curves for the relaxant effect of A. elata
extract (39 x 10°, 78 x 10°, 16 x 107 3.1 x 10%, 62 x 107, 13 x 10°, 25
x 107 50 x 10° g/m¢) in rabbit isolated aortic rings precontracted with 0.3 x
10°% M norepinephrine (@, with endothelium; O, without endothelium). (B) Log
concentration—effect curves for the relaxant effect of A. elata extract in rabbit
isolated aortic rings precontracted with 0.3 x 10° M phenylephrine (@, with
endothelium; O, without endothelium). Results are presented as means + S.E.M.

of four experiments. *P < 005 and **P < 0.01 versus aortic rings with
endothelium.
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Fig. 4. Effects of endothelium and NG—nitro—L—arginine on A. elata extract induced
vasorelaxant  effects. The relaxant effects of A elata extract on
norepinephrine-induced vasocontractions were examined in isolated rat (A) and
rabbit (B) aortic rings with (@) or without (O) the endothelium. Effect of
NY-nitro-L-arginine was examined in aortic rings with endothelium (W). The
degree of the relaxation at each concentration of A. elata extract in the aortic
rings without endothelium or NG—nitro—L—arginine—treated aortic rings with
endothelium was compared with that obtained in the aortic rings with endothelium
as control (*P < 0.05, **P < 0.01 and * **P < 0.001).
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Fig. 5. Cumulative dose-response curve for the contraction induced by
norepinephrine in Ca* ~free Krebs’ solution on rat aortic rings with (A) or without
(B) endothelium, in the absence (@) or in the presence (O) of A. elata extract 1.3
x 107 g/ml. The responses are expressed as persent of the maximal
norepinephrine-induced contraction. In the abscissae, the molar concentration of NE
are expressed as logarithms. Results are presented as mean + S.E.M. of three to

four experiments. * P < 0.05 and * *P < 0.01 versus without A. elata extract.
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Fig. 6. Cumulative dose-response curve for the contraction induced by
norepinephrine in Ca® ~free Krebs' solution on rabbit aortic rings with (A) or
without (B) endothelium, in the absence (@) or in the presence (O) of A. elata
extract 1.3 x 107 g/ml. The responses are expressed as persent of the maximal
norepinephrine-induced contraction. In the abscissae, the molar concentration of NE
are expressed as logarithms. Results are presented as mean * S.EM. of four
experiments. * P < 0.05, **P < 001 and ***P < 0.001 versus without A.
elata extract.
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g3 HJ&do] 18 E 242 AAAEEZA (NE, adenosine triphosphate, NO), W] 3]
¢1z}  (endothelium derived relaxing factor : EDRF, endothelium derived

hyperpolarizing factor : EDHF, endothelin), WA <93 (pOs, pCO: pH), AN &
4 (NE, epinephrine, vasopressin), @574 93 (&9 A=, U5 o998 T2
Aztel o3 H--Hriar d# A Avt (Bosnjak, 1993).
el Agol glo] F3 HETe HE 242 FE

o]Foj A= ol dauy et wiAAEe Y. Ry 5 daF9Y 3
g2, =94 gHF e wiste o Rt =

At ok FrhAl A7 FE Aol Qo] Fad VHe FE AEY d¥
A Ca” wEel wslolth. FAAZIS AE Y C

%% K L agonistd] o3 ¢ Haute] gRIS AXYF AN Ca¥ FEE
&3] FIRAIZI AL S0l AEA] ke ad AH, 5 1-10 pME F7kekth
Autd o7 AEYF A Ca’ Hxo Z7tE= 271A 9] 2 typeel Ca® channelS &
g Ca’'el ¥ AZEU A Ca’9 WER dojud Ha ol "# 3
529 st ®oh o] 2714 typeF e voltage-dependent Ca®' channel©] i
T2 3} receptor-operated Ca’ channelo]t} (Karaki®} Weiss, 1980, 1988).

E oo & norepinephrine® phenylephrines A2 AL-43F+=d NE2 W<l
BAAGERD F stz FdHem Az & EAs a-ot=wHEdA
F&A AH A&st= ofEelth. PER 318HAQl G- %7} epinephrine¥} WSzt A

A aF8AE FRANE a-olmAdUd F8A AEofelth deld ooty

s

lo

—L
L

[0}

O

Ay FeA AEGEe Ay FEUHS 27kA type®l  Ca® channel
(voltage-dependent and receptor-operated Ca” channel)S 7IWale] 952 XE Ca®

= 7)1d (Karaki, 1990; Karaki®} Weiss, 1984; Ko 5, 1992)%}

o
e
o
tlo
ol\
NS
>,
N

sarcoplasmic reticulum (SR)C.ZH ¥ AAH ZHS sUse= 71do]l vt (Karakis}
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Weiss, 1980, 1988; Sato &, 1988). a3} a-ol=dlddd &A= 74 G Gi
protein®] A% =4 G adenyl cyclase® 9 A|&1L G, phospholipase C& A=
ko], 22 A& 4l inositol triphosphate (IP3)¢t diacylglycerol (DAG)S A A shc)

P SRell 9l 1Py F&Ae ARste] ALY free Ca’' & F7HI713, T2

st fF ek BEvle] datelA Zb7t 84.7%, 81.9% = NE°|

B FH FEE0 SREFH Ca¥9 o5 gAY o Abmw izl
kU 9]
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W AE EA oS AEE  acetylcholine, bradykinin, serotonine, adenosine
diphosphate (ADP)%5°] ¢ &## 2t} (Furchgott®t Zawadzki, 1980). W3 Al £ ¢ &A4
o] ¢k I AEZ oA olgkEH (EDRF)9 Euldl ot W27t AA" &
ol A acetylcholinedll ©]& daolghe Hs dojupx] FAl vt o|FA WA E=
e FHFH F23 985 =Y (Lefer 5, 1993; Van-Breemen %, 1980),
oy 71A stebA, =84 Ao oste] daE FHRATIAY oleATE EES
3t} (Vanhoutte®t Shimokawa, 1989). =L %ol nitric oxide (NO)&= NO synthase
of &} L-argininelx FAH i Fite] oste] i HdLow So7F 544

il

guanylate cyclaseE A 3tA]7|2 o]eldt &4 guanylate cyclased] 2]3] guanosine
triphosphate (GTP)7} cyclic GMPZ 3= o] A= o] ¢cGMPe F7H7F d#& o] ¢t
AlZIth (Palmer &, 1987; Rapoport$t Murad, 1983). & dA7-olA = +5 F&

Folgto] YA 2 oEARVIE dolrR 7] 93] BE AFES dddy dATH AA
o R uprol Attt 1 A Wg AATAAE AF S} E7] FioA ZHzt
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#Hal 515 £ 40%, 526 = 129%° ol¢tES yetular, Wy dATedA = Zhzt
766 £ 1.2%, 887 + 26%% Hut A3 o|ES UEhlATh =3 WIAlE ofF
4 olk=dT sl NO<9te| Ayds dotrr] f1ste] &zl NO &4 JAlA1<]
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N -nitro-L-arginine (Palmer %, 1988; Lamb$} Barna, 1993)2 NEC &
3t7] 102 del Agste] 75 FEE9 odads HFAsAT 1 A%
o] d# EthelA, NO &4 Al oF=<20 L-NNAS WHIA27F A

FH FEEY oldaIsr AAY A & kel n&)
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