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Nitric oxide (NO) is a potent antihypertensive and vasodilator which plays an important role in
regulating vascular tones. In this study, we investigated the effects of adventitious root extracts of
wild ginseng on NO production and NO linked physiological activities. When human endothelial
cell line (ECV304) was incubated with either water extracts of wild ginseng adventitious root (WE)
or aqueous fraction of butanol extracts of wild ginseng adventitious root (ABE), considerable
amounts of NO were released by the cells. The level of endothelial nitric oxide synthase (eNOS)
expression was unchanged and about 6% of the angiotensin converting enzyme (ACE) was inhib-
ited with treatment of ABE. The vasodilating activities of pulmonary artery rings in response to
different doses of extracts were shown as 44.8% and 91.3% in 2.5 mg/m/ WE and 0.1 mg/m/ ABE,
respectively. The blood pressure lowering effect was observed from the oral administered sponta-
neously hypertensive rat (SHR) with the lowest blood pressure (154.5+8.6 mmHg) after 8 h. The
blood pressure was recovered to the initial level after 24 h.
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w2t Akl ek o B2 A7) o|FoIA L ATt At wjk
T2 Y oMo BRE 2AS FEldte] MlEI(callus)o}
FATS AR fx38laL, ol 4] Folr AME A A
Het 2, AEFRSIE ol8sh] 45Y 7hF vioksie] ALkE
ATH!D o FA AYAEE At wFE2 ok AMTE vl fAL
g RS ek, dAZ R Aled gheke] =3 9l
Molde B ¢ fle ookt degEs dRsla dle Ao
SHALL o, B3t o]F o] &3t thst AFIN o] AlxE
3L UTE? FHZoe AR wilZe] YEd s oA EEat
ohjz} At HiFEE o8-Sk AYEY FHRE FHZHE
Aot e} el gL BAE )

A48l A(nitric oxide: NO)= Q1A W ALAA|, WA #ul
oiriz} AEHA Foll sz vl¢ F23 HHERZA L-
arginine® ZFE] nitric oxide synthase(NOS)| 2}l AT} 1617
NOS= WM 2ol 8R1E endothelial NOS(eNOS), AlZAA| 3%
o] neuronal NOSMNOS), Z8]3 THAAZgA g
inducible NOS(GNOS) & 3% ¢ isoformso] €&#HA Ut}
eNOS2} nNOSE calcium 50 &3l NOE WA F
2 AE ) AsAge] #Ash, iINOSE cytokine, 2214}
I3 WEA ol Y8 fFEEo] FRAAK) AAE MY
oA EdHo] ZHAHTL™ At INOS7F FAHH & 717k A
207 o] NOE AAs] wEe, iNOSel| &g =3t
NO9| AL U3 AlxF &3] o] Hol o] B
&S fdstA 9ok

2 Ao, d2HE AN gofoletar g L,
Zhgo] A9l gle Aeked AAEE AHT w22 NO A4
I I} A &35 Golrgith

e ®

A g AR R 2A. & A8el] A8 M e
GEploleaRAN FUT T T FF FEH AT AW )

W dF=E(Water Extracts of wild ginseng adventitious

root; WEy AH vijof2 ReRE 589 & E3E(Aqueous
fraction of Butanol Extracts of wild ginseng adventitious
root; ABEyS Y89t WEE 1200C901M A7 €9 &
% 7K} 5% e A4 2 Az 9Tk ABEE 7
gk Abe AeFel] sHie) REreS HURE § [T A
olgsled HehE FE2ES TEL, 7)o T B2 TS
FRZAN7E 0|83l & FE FYdtl o|F EFEEFH
T o E IR sEAES AA TE 7AxE A

WA Wik 2 A7l AR Alxe Ale] uigET o
A ZHUVEC)] AAEAMe] A EZFQ] ECV3I04 HEE o]
2315t ECV304 M| X= American Type Culture Collection
(ATCC)ZRE EoF wol 10% fetal bovine serum(FBS)9} 3}
AJA| (100 units/m/ penicillin-streptomycin)’t 7Fe DMEM ©j
AR 5% CO,, 37°Colx w3t

NO 3. Wi A2 F2E(WE, ABE)S A7+ 7H4(1-24
h o2 X2jsle] ECV304 MEE vdsIdTh AHE NOY <&
<2 NO Detection Kit(iNtRon biotech. Koreays ©]-8-3ted A|E

o PN

HiFel Foll SRS nitrite(NO, S S SAT AlEF 3
S 100 m2} EIdol| = (sulfanilamide) €< 50 m/, V¥
galt]o}?l (naphylethylenediamine) 8 S0 miE S&3kd 96
well plateoll A 108 &<t BESAIZ] 2, SUNRISE absorbance
reader(TECAN, Austriays ©]-8314 540 nmo|A] S35 3
9t EEsE ZAL 1 mMY nitriteS A 453]A(serial
dilution)dte] A AT}.

Western blot analysis. ECV304 AlXZE 10% FBS7} X3&#
DMEM HIAZ 2x10° cells/6 wellZ F3F 3 24A|7F &<t
gjek A17]31 FBS7F ¢l DMEM HiX|2 2#3t § media
control, 2+ Bl FEE(WE, ABE)S 124h 7HHO 2 A
2sieich wopel e AA3s PMSF(ImMyt E8E TNN
lysis buffer(100 mM Tris pH 8.0, 250 mM NaCl, 0.5% NP-
40)E olg3le] MEZE £3JA7]1, BCAPIERCE, USA) HHH
o2 thlale AHEkslel, ZF Al BHE 50 g western blotol]
ARgERTE o] A|lEE 10% polyacrylamide SDS gel 1719 %
S ¥, PVDF membrane(Millipore, USA)C.Z gel2- transfer
&2z, 1:1,000802 3433 mouse polyclonal anti-eNOSE A3t
AFI 1:50008] 2 3|23t anti-mouse IgG HRP conjugate
(Invitrogen, USA)E 22 A& 2dA1 F, WEST-ZOL®
Plus Western Blot Detection System(iNtRon biotech., Korea)
OS2 eNOS ©id I3 ALE HZsTh

Angiotensin-I-converting enzyme A3 Z}8&. ACE A3|&4
£ Cushman 5°7¢] ¥Ho| wet S48t =, ACE A
HEAFE 03M NaClE $H-3F 50mM sodium borate buffer
(pH 8.3)°] rabbit lung acetone powder(Sigma, USA)E 1g/
10 mi(wiv)E SE3BFL sonication?, 4°C, 40,000xgolA] 4057+
9 #sk] ACE a3 At ACE Asigd2 A
B 50miE 71 O 37°COA 587 oRiNkg AR 03
M NaCl ¢] &% 50mM sodium borate buffer(pH 8.3)1 3
mM HHL(hippuryl-histidyl-leucine)°] H%E% = Th= 713
150 m& F7I8led 37°ColA 3087 WA ol 1N HC
250 miE 71eke] WES-S AXAIZ] ¥, ethyl acetate 1 mis 7}
dfod 1527 @33k 3 T 2,000xglA 1087 A4 3t
BANE AT} o] AL HESE T -, 50mM sodium
borate buffer 1 m/Z £3[A|AH 228 nmollA S4=E 4319
t}. zT2A s FE5E Al FE89 S0mE FUHslieH,
ACE A3|8A axe o AR o8-8k AL

A3)]-8-(%) = C-T/C-Bx100

C: enzyme control (ACE+HLL)
T: sample (ACE+HLL+sample)
B: enzyme blank (ACE)

o) F3 AA. SD rats(11~13 FE)E CO, gas? A}
T 7K FES ANfste A FUEEe AS3IY Krebs
solution(in mM, NaCl 120, KCI 4.75, Glucose 6.4, NaHCO;
25, KH,PO, 12, MgSO, 1.2, CaCl, 1.7)s} o)A ZAg=223
A & 83 FH 2FE AASL 3~5mme] FHEY Y
¥ (aortic ring)S VAT AAEE ZEIMAZ] Krebs §HOFE
2)-&- organ bath Woll B4 A|21E stainless tissue holder® &
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T35}t Organ bath W] &%+ 37°CE FXsloen, A3
o] XY== &t Al carbogen(95% 0,, 5% CO.)S F53}
o gAe] pHE 742 FAANZAT. AENEN 19 resting
tensions 713+ ¢ 15% v} bath £8L wlRo] FHA 1A)7H
St FEAIFY. ERe FEolehhe-2 1AW aortic ring2]
& 3$HE-E  isometric force-displacement transducer(FT03,
Grass, AD instruments, USA)| $97AA]7, physiograph recorder
(PowerLab/400, AD instruments, USA)E 7|53}2L Chartd for
Windows program(AD instruments, USA)E A5

Ul 27 RS das) 273 E# 2504 norepinephrine
(NE) 107" M2 d&2 A 5270 & w2 F2E4 4
S Tt o|ehbS-S FEASIATE FUlEH PEH YR
o 18G A5 HAS AYstd ¥ = IAAZozZA
HHEZ AABIAC. WA Ze] F-5F SRl NE 107 MZ 8
e A FEAZ T Ach 100° Mg Fosle] ol f-5-2
# Bttt

AAd 328 FHEHRIN 8 st &3 Ik 7+
R (tail cuff methodyE ARS8t A4 L8 Y= (spontaneously
hypertensive rat, SHR)2| A.2] FHAA $=7] U (systolic
blood pressure)e S 3R . Tail cuff} pulse transducer
(MLT1050, AD instruments, USAYE Alz|ol| 9JXA17]|3L, pulse
transducers= physiograph recorderdll 9143l YL =A3Y
U B9 dol| d¥85ES 36°CE 22 warming box W
ANA 152087 S HSE & £57] A4S ST
Aalsas Aol U4 23S E Chart4 for windows
program(AD instruments, USA)CE 431t} H|uiE Ao
SHRe| 4Ht vl F2ES 05gked] £%5 18] A+ &
o3l 24A|7F % 57 e S Th

FAAMT. 2& AdF4AFE= studentt AL 1o FYEE
A3 pRte] 0.050181d of o=} v BA S

2 ®

AR dlgE =289 NO A i3 w32 YA R
BNZ NO9| #2|7} ZdtAY e W& $5UAR]
prostaglandin endoperoxide(PGH2) % superoxide anion®] $H3
T #2957kt #™o] e ez BugHY Qlo], Algt
o] HEHIAMZHUVEC)Y] AAEAH] A EF ECV304
AlZA At wd2 FEE0] NO 2R nxe= &34 3
29 A= Fig 13 2tk 2W w2 F2E8 AR &
< AlZAMe 3] wFe] NOQ uMyH dAskA, Akt b
G FEES AT AEANE, 2 U dAEgle] Be
¥4 NO S e, FFE9 = uet NO A9
o] F AolE BT WEE 2407 A3t Ade, v 5
50 pg/ml ATJA] 26424 uM NO7F 2 W 100 pg/ml 3]
glAloll= NO A Zo] of 3.7(96.143.7 uM) Z7HHS ES
T} ABE®] A-olE 50 ugml H#A] 58.9+1.4 uM NOZ} 2
AT ¥EA, 100 pg/m/ A eAol= 133.946.6 uM2] NO7F A
Hol WES Hladle] %8 NO #e RYlthFig 1A). =g
NO AL F=&9 AF A7t uet F7iste], 8holl F
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Fig. 1. Effects of wild ginseng adventitious root extracts on NO
production in ECV304 cells. A; The ECV304 cells were treated with
50 or 100 ug/m/ of water extracts of wild ginseng adventitious root
(WE) or aqueous fraction of butanol extracts of wild ginseng
adventitious root (ABE) for 24 h. B; The ECV304 cells were incubated
with 100 pg/m/ of WE or ABE for 1-24 h. After the incubation period,
culture media were collected and aliquots were used for the
determination of nitric oxide levels.

38 NO ¥AZES Ho|tht olFel= HAF ZHAastirhFig.
1B). o2l A= 4 Ao A 85 €3 WAz
A NO 29l o8] S Hojrtg)le A}t dX|$ith)
Zhel ulel WE®F ABES] NO #2 &3Pt vzl st 4t
b BN E A FARE EgAEE AEo] S AR
AL HET)

A g 389 eNOS ¥ i3 |9 AXe =g
HE2] k2 AAEjoM T AEHoZ NOE HHlsl. 3o, W
ol &Xfste FEA A &ESF= FFAQ acetylcholine,
adenosine triphosphate, dradykinin®} 8|0l 2|EskR] L=
2FgA|$] caleium ionophore A231387-2 W] MIE W] calcium
= T7MAA eNOSE B34 A NOE Ak gk 4t
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Fig. 2. Effects of wild ginseng adventitious root extracts on the &
eNOS expression in ECV304 cells. A; The ECV304 cells were < 10
treated with 100 pg/m/ WE for 1-24h. B; The ECV304 cells were
treated with 100 pg/m/ ABE for 1-24h. Both cell lysates were 0

determined for eNOS and B-actin.

2l FEE) % NO 2Ao] eNOSO| 7]elsh AYA]
9] ARE IS

Fig. 2] WeEpRd uiel 2ot ARt vl 252 X3 Wiy
A BRE ope}, F2ES A s R MEANE AT
] eNOS 3| AALAN, Ag 7H] Aol A2l HolA] 2k
o} AP 58 29 84X (renovascular hypertensive ratsy®] th
FHAAN EAA Al viAlEd AR 25 897t &
F7F JUEL, F NO ol F718ll v, eNOSe] whidl
A 2 NEEGS W F3 HEE BEE S G B
33 v itk eNOS9| &2 Qlikslol olaf|A A oA =
H, 72 ser'” 97} IAkskso] Q1S W SslE . The*”
F27F Q1ABlE o] 9lom Zao] AR ol AR WY
= FEE] U XY eNOS Thld oy 2 /M=
e QAT eNOSH 1Ats} Awst QIikst Fefo w3E
fFasto g NO o] 571 5 UL AAREIES

AWt w2 & E9] angiotensin-l-converting enzyme &
A A & Angiotensin-I-converting enzyme(ACE)XS- B84
el angiotensin®] C T His-LewS Atisie] &3y w32
< 75 A= 8-S 3= angiotensin S AAA|Z Bt o}
Uz}, E#3o|d8 39S 7EX= nanopeptide®! bardykining =3
AeATle a2 gdEA U ol FEHEA oln] ACE
A3 B R 8k /10,7 A vl B0 9] ACE
Al GAE BR1 S}l rabbit lung acetone powderel] AH
FEZEE 100 g AL, YA XS E captoprits: 50
ng HEE At A 2] captoprile] 58%el Y13
100 pg ABE Az] Al oF 6% Ax=2] ACE A &34 B
ThFig. 3). ol&igt A3 100 ug M 25 2] A9l ACE
AA| a7t A9l gloks Leeo] X779} FAKSE ZlolH, AHt
i 5 A A'E A7 Al oln] tEre] NOAF &
st datolgt a5 YEREE, ACE 9A o3t dt
& e ved Ao AR,

At g2 328 BHol¢ B3 SD rats(11-13 F%F)
A2 A= YA ErE e AR e AR Ue &
e A T:AFY. 750] " @3] WE 2.5 mg/ml, ABE
0.1 mg/miZ 24 A2k 243, IR Z7} EAs= 93

ABE Captopril

Fig. 3. Angiotensin-I-converting enzyme inhibitory effect of butanol
extracts of wild ginseng adventitious root. The rabbit lung acetone
powder was treated with 100 pg of ABE, and S0 ug of captopril
treated as a positive control.
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Fig. 4. Vasodilating effects of water extracts and aqueous fraction
of butanol extracts of wild ginseng adventitious root in isolated rat
aorta. The isolated rat aorta was treated with 2.5 mg/m/ of WE and
0.1 mg/m/ of ABE in the presence of or in the absence of section of
endothelial cells and the vasodilating activity was determined.

ABE

Aol dHolghES WEE 25mgm/d o 44.8%, ABE=
0.1 mgmid ™ 913%2] =2 o]¢&S RAY. 12| E3h
M 27} AAE ERe oA E7F AT dRoe oft
437 slgott, WES 224%, ABEE 76.5%%] o|¢h8-2-
HAHFig 4). NO2| F2le 83 olgh) 583 988 sl=
g, 8¢ o|gkAle]l dE<2 Sodium nitroprusside(SNPy= I
HEZA 2l NO Alg oAU #3d EE& fEA
Ve AeE ¢EA dth® fejE NOoi| st HeEg: Alx
2] guanylate cyclase(GC)7F €443 guanosine 3.5
cyclic-monophosphate(cGMPYE 7N S 24 3] BlejE4
ol YHo|gs oplgity A Uk ABE Fzlol] 23]
ECV304 A|FoA NO Aol Z713kANE eNOSS| WAHS}
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Fig. 5. Effects of water extracts of wild ginseng adventitious root
on basal systolic blood pressure and the heart rate in conscious
SHR. By oral route, WE (0.5 g/kg) was administered to the congenital
hyperpiesia mouse and SBP (A) and heart rate (B) were measured.

AL, WIHMEI}L Qe Aoz ol 3yt eyst
AL Z Hol Yn v|oEdQ] ¥ o|ghA|] UZ<l SNPS} &
AR 712 93] ABEZ} E#el$t 852 Uehlle ZeE A}
g9t}

AR TEQY JFSHR)NN BYAst &3 ABES] 7%
ol T3} NO TAZo| Wol FAo] 48 g Alg
Hol EF FEEX WEE ARE3I in vivooll A AR vk
of EAst e RISt v vl Adeje] AHAg 2¥
UFel A BlF2 FEE(WEXS 05 gkegs 13] 77 FoI3)
SACH A58 o8t A&HQ1 Egltel a8 B, 6
AIZE 8 8AI7ke A B9H(154.548.6 mmHe)ye UERIQ o,
Fo 2407 Tl A 2] 28 AEE Soisith o
23 Aldkpolls & A3S 2] ttH(Fig. 5).

A T2 FA4 Al vAiEde] dllell ulxle 2e-g
AL EAF e} G EdFA A7 A9 T4 AR
obel HAEHE F4EFS} WA g o] SR nF gt
At A& VERH, o|2idk "l el di= NOo|

o BB Agol 3 Folgky W u} o], B AT
of AT A WD Boolg B3 B WP A
0] A9 AT BTt

z 5

E AFds ARt elZo]l NO A48} Nogk a3 A
&g mx= a0 sl ZARIATE ECV304 AH3EZol| 4F
A g 84 FEE(WE) 32 FEE 259 789 &
21E(ABE)YS A2l ¥ A NO7 2Ashs As &
o135ttt F&E0] €3 ECV304 AlE W endothelial nitric
oxide synthase(eNOS)®| & %4 H3l= A9 fI%le™ 100 pg
o] ABEY 9l °F 6% ACE <A s371 #2=d). 59
HAo|Me] ol a3 WEE 2.5mg/mid ™ 44.8%2
o]2-8-2 e Ao vs] ABEE 0.1 mgm/d W 91.3%9]
g3 ol ge BYY AP 2 F<A SHRoAM & 3
AT Al el a3k, A7 AR 3 A E/(154.5+
8.6 mmHg)yS H$I, 24A|7bo] AU 27| 02 3| EFH]
= AL AT & A

Key words: Z28S}, 4H vt 58, ool nitric
ox1de(NO), nitric oxide synthase(NOS)
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