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Endothelium-Dependent Vasorelaxation Effects of
Rubus Coreanus extract on Rabbit Carotid Artery

Jun Ho Chin, Sun Young Park*

Department of Physiology, College of Korean Medicine, Semyung University

This study was investigated to evaluate the vasorelaxant effect of Rubus coreanus(RC) extract on contracted
rabbit carotid artery and its mechanism. To study the effect of RC extract on contracted rabbit carotid arterial strips,
arterial strips with intact or damaged endothelium were used for experiment using organ bath. The pre-contracted
arterial strips with norepinephrine(NE) or potassium chloride(KCl) was treated with various concentrations of an extract
of RC(0.01, 0.03, 0.1, 0.3 and 1.0 mg/mf). To determine the mechanisms of RC-induced vasorelaxant, RC extract was

infused into contracted arterial

rings which had been pretreated by

indomethacin(IM), tetraethylammonium

chloride(TEA), No-nitro-L-arginine (L-NNA), methylene blue(MB). And calcium chloride(Ca) 1 mM was infused into
precontracted arterial ring induced by NE or KCI after treatment of RC extract in Ca®*-free krebs solution. Cytotoxic
activity of RC extract on human umbilical vein endothelial cel(HUVEC) was measured by MTT assay, and nitric
oxide(NO) prodution was measured by Griess reagent. RC extract revealed significant relaxation on NE-induced arterial
contraction, but didn’t relax on KCl-induced arterial contraction. RC extract also had an effective relaxation to the intact
endothelium arterial ring, but not the damaged endothelium arterial ring. Treatment of IM, TEA, L-NNA, MB reduced
the relaxation of RC extract. Pretreatment of RC extract inhibited the contraction by influx of extracellular Ca®* in
contracted arterial ring induced by NE, but it didn’t work the contraction by influx of extracellular Ca®* in contracted
arterial ring induced by KCI in Ca**-free krebs solution. RC extract increased nitric oxide production on HUVEC. This
study indicated that the relaxation effect of RC extract on contracted rabbit carotid artery is related with NO-cGMP

pathway, EDHF, prostacyclin.

Key words : Rubus coreanus, vasorelaxation effect, nitric oxide, EDHF, prostacyclin
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factor(EDHF), nitric oxide(NO), prostacyclin <] &&o] 1}
9} endothelin-1(ET-1), thromboxane A29} Z-2 #5ZQ1%}9)
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Xﬂ 1.5 kg W4 9] New Zealand white —T— 577](/%.”5}
NS LFALRS ES FE3] FHEHA 153 A
el A7l & AHE3AT £ FEARS MY

oc=E2wutT
R =< (smeac 12-05-01)3}el A 5

o

2. 5@ FE22 Ax

E 2 2HRubus coreanus) 300 g& % 2000 m¢= A
round flaskel ¥ 3A2F < 7M€ FE3F oS rotary
evaporator(Eyela, Japan)Z 7St 53 Ath w59d& sAU=x
712 Axste] A 39 gof BES AP AT
3. d¥olgt 71 dol B 43
1) E&dA9 A%

E7E urethane(2 ml/kg, FHFAHOZ npFg &
A3t BEsWE HE3HY modified krebs-ringer bicarbonate
solution(125.4 mM NaCl, 49 mM KCl, 2.8 mM CaCl,, 1.2 mM
MgSO,, 15.8 mM NaHCOs, 1.2 mM KHaPo, 12.2 mM glucose,
pH 74)°) &8ttt A2 a5 2dx4L AAs L &
ol 2 m Zo|7t HEE o7 Huhste] nnde IHHAS
THEAT @A WA 2t EXlste dHT WA 2t
AARD dReg TR AFsider, IAZEe 7t & 7
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H 3 Td-%—;]«ﬁ o NE 5 ,uM
2 FEE(0.1 mg/ml)S o}oq
©) Indomethacin(IM)J 7 ]Oﬂ
dREAS M 10 uME 1087 A X8k NE 5 uM
st £5& FEA o BEA FEE01 mg/n) S FI3t
of IME AAAHA] &2 759 olgae HstE Hwslet
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(5) No-nitro-L-arginine(L-NNA)<] M A X0l w}2 o] & 7}
Wk =4

FBHEAL L-NNA 10 yM=Z 1087+ AX A8k NE 5 yuM

& Foste £5& FEA7 v B®A FEE(01 ng/ml) S
Foldte] LNNAS AA A8k g 7359 o|ekane] wsts
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(6) ethylene blue(MB)<] A 2]¢l] w}2 o]ga el W3} 173

HHEAS MB 1 uMZ 1087F AXX]8}3 NE 5 yMS
FEE(0.1 mg/m)S F

ave] WaE vl

HBAHS Ca*'-free solut1on°ﬂ*1 BEA FEE(0.1 mg/ml)
2 1083F AAX I NE 5 yM= o] 2L guwA7l o
& G 1 mME Fofatol E—%Z}% AA R EHA] oh& A9} 5
%9 W3ls vus gt
(8) Potassium chloride(KCl) 2 —r%?l o)X £=H3 =4
F@dHA KCl 60 mME 3t £5& FEA o
BEA F2ES 50,01, 0.03, 0.1, 0.3, 1.0 mg/ml)E T3}
of ojgta o] WIE 7153
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3) NEAY
At A HAUIAMEL] human  umbilical  vein
endothelial cellstHUVEC) CloneticsTM and PoieticsTM

(Lonza, USA)el A 4 3}o] passage 3 ~ 7TRI7}A] AM&-381% o H,
Al d]FS 9138 endothelial cell basal medium-2(EBM-2) bullet
kit (Lonza, USA)E ©|§-3}o} 37T, 5% CO, 273t A u] g3}
ATk EBM-2 HlX= A& H EGM-2 SingleQuots(10% fetal
serum, hFGF-B, vEGF, R3-IGF-I,
ascorbic acid, hEGF, GA-1000, heparin)& ¥ & 4o]A A&
34tk 70~80% 8 = Confluent$t Al 2= HEPES-buffered saline
solutions FY3te] AU, trypsin/EDTA solution(2 ml)<

bovine hydrocortisone,

2ol flaskol F2E AEZE wojd F trypsin neutralizing
solutions 718l A48 (220 xg, 58)5tA Tt HAE A
28 wAZS YoM cell countdte] A EZ 96-well plate(1x10°

cells/well)oll 412 5 24A)7F 5t CO; incubatorol 4] Bl &3}
Atk

1) ANEEA 274

Endothelial cell basal medium-2(EBM-2) ®| X2 37T, 5%

CO, 3}ollA 24417t Bi %3 human umbilical vein endothelial
cells(HUVEQ)d EH&A} FEES TTHE A t5 443
st AEAEEES MIT =23k,
MTT(methylthiazol-2-yl-2,5 -diphenyl tetrazolium bromide, 5
mg/mﬂ)a 20 pb BaL, AE wjF71elA 2417 A sk A T S
S AAT FH formazan I AE-S DMSOZE 200 ul# Yol oF 15
7+ =t} 540 <] el A ELISA microplate reader® &
EE 243t AZAEES A
(2) Nitric oxide &4

Nitric oxide(NO) A4 A=+ &3]
microplate reader NO A3 9] A|E Q0 wjA| o] AJE nitrite &
< S5t AAsAh BEA A2 443 Fo g 50
o Griess reagent(1%
diamide B 25% 04HE TF EFst] A2oA 1023t ¥-&

assay =

off ML o

= Griess reaction'”d]

sulfanilamide, 0.1% naphtylethylene

AZ & 550 nmol| A FF =90 WaE =459} Nitrite %2
274 & sodium nitrites FEHE ZA|8te T EFFAE
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Folol HEHAIL, 43
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1. NEZ 59 FHdXY 5

NE9 52 faE Ao £35L& 1.39+043 g(100%)°] AL,
7l BEEA FEES FASAS W FEYEHOE o|%F
FH7F Yyehton, 0.03 mg/molA 0.79£0.32 g(60.6%), 0.1 mg/mi
ol A 0.68+0.28 g(53.1%), 0.3 mg/mlol A 0.720.26 g(55.4%), 1.0
mg/meo A 0.71£0.25 g(52.3%)< Bhudie] f94 A=
olgtans BT &

2~z 0.
TE=

9191 cH(Fig. 1).

Table 1. RC extract-induced concentration-dependent relaxation of
isolated rabbit common carotid artery

Treatment Strength of contraction(g) Relative contraction(%)
NE 1.390.43 100.0£0.0
NE+RC 0.01 mg/m 1.29+0.55 91.6+19.9
NE+RC 0.03 mg/m 0.79£0.32%** 60.6£26.9
NE+RC 0.10 mg/m 0.68£0.28%** 53.1£299
NE+RC 0.30 mg/m 0.72£0.26%** 5541240
NE+RC 1.00 mg/m 0.71£0.25%** 5232173

Values were expressed as means+S.D. of 14 independent experiments. RC
extract-induced relaxation was expressed as percentage of NE-contraction. NE,
norepinephrine 5 pM ; RC, Rubus coreanus extract ; ++ p<0.001 compared with NE.

RC0.01
v

RC0.03 10min

NE
Fig. 1. RC extract-induced concentration-dependent relaxation of the
rabbit common carotid artery precontracted with NE(n=14 in each
group). NE, norepinephrine 5 M ; RC, Rubus coreanus extract(mg/mé) ; W/O,
wash out or change of bath medium with a solution to which no drug is applied.

2. WA E F7o uhg olghazte] Wt

AN E7E EAse 2P AANA NE9] Tz &

o #ée 1.34+0.37 g(100%)°1 AT, 7)o H&8A} 3%
0.1 mg/mlS 39S W 040+0.23 g(33.2%)2] F=02 §9
3 Sle OME#E et itk @AW I ET AAE A3
Hell X NE9| FoA2 e Hof 52 1.77£0.29 g(100%)°l A
a, A71e] HEA F2E 01 mg/mlS A< w 1.83+0.33
g(102.9%)9] +%& Yehio] BEA1 %‘J&ol%iw} F94
AA oA = A ch(Fig. 2).
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3. M| HA Ao wE ol 44 1 3}

IM& AAASA & 3¢ NEA & Hh+3 1314030
g(100%)°l ®lstof £ } %—%% 1 mg/ml Fo Al 0.30£0.10
g30.0%)) %02 o4 Qe o $aAE tehhlch ww
IME& AAAE A¢ NEo| &3 = 0.66+0.09 g(100%)°]
vate] BEA FEE 0.1 ng/ml T Al 0731014 g(113.3%)2]
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Table 2. RC extract-induced endothelium-dependent relaxation of
isolated rabbit common carotid artery
Intact endothelium

Denuded endothelium

Treatment  Strength of Relative Strength of Relative
contraction(g) contraction(%) contraction(g) contraction(%)

NE 1341037 100.0£0.0 1774029 100.0£0.0
NE+RC  040£0.23"  332£20.0 1.83£0.33 102.9:1.9"

Values were expressed as means+tS.D. of 13 independent experiments. RC
extract-induced relaxation was expressed as percentage of NE-contraction in
endothelium-intact or endothelium-denuded arterial ring. NE, norepinephrine 5 uM ; RC,
Rubus coreanus extract 0.1 mg/mé ; =+ p<0.001 compared with NE ; ### p<0.001
compared with NE+RC in intact endothelium.

10min
ED(+) ED(-)
RC 0.1 0.5¢
¥ RC 0.1 WO
v A4
el / \
|
NE NE
Fig. 2. RC extract-induced endothelium-dependent relaxation of
isolated rabbit common carotid artery with or denuded

endothelium(n=13 in each group). ED(+), with endothelium ; ED(-),
denuded endothelium ; NE, norepinephrine 5 M ; RC, Rubus coreanus extract(me/
mé) ; W/O, wash out or change of bath medium with a solution to which no drug
is applied.

Table 3. Vasorelaxant effects of RC extract in indomethacin treated
or non-treated arterial ring
Non treatment of IM

Treatment of IM

Treatment  Strength of Relative Strength of Relative
contraction(g) contraction(%) contraction(g) contraction(%)
NE 1.31+030 100.0£0.0 0.66£0.09 100.0£0.0
NE+RC ~ 0.30:0.107 30054 073£014  1133:259°"
Values were expressed as meanstS.D. of 8 independent experiments. RC

extract-induced relaxation was expressed as percentage of NE-contraction in
indomethacin treated or non-treated arterial ring. IM, indomethacin 10 M ; NE,
norepinephrine 5 uM ; RC, Rubus coreanus extract 0.1 mg/mé ; = p<0.001 compared
with NE ; ### p<0.001 compared with NE+RC in non treatment of IM.

RCO.1 )
v 10min
0.5¢
\/ v
WO
\J

NE
Fig. 3. Vasorelaxant effects of RC extract in indomethacin treated or
non-treated arterial ring(n=8 in each group). NE, norepinephrine 5 uM ;
RC, Rubus coreanus extract(mg/mé) ; IM, indomethacin 10 M ; W/O, wash out or
change of bath medium with a solution to which no drug is applied.
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4. TEAS] HAA] o] w2
TEAS ZAAAsHA &2 4%
1212025 g(100%)°ll o] EEz} ;
0.35%0.19 g(28.6%)9] F%< 3
2t} ¥ TEAES WA 2|8
g(100%)°ll ®Iste] E-&2}
g(130.7%)¢] FHo =2 o|#AIHTE YA FH
TEAS AA X317 FS AL TEAS A A X 38
%< W TEAS AANAE A7 TEAS DA 28}
of Hlsted o]&aFAT} A A A E AT (Fig. 4).

g3 HAosF
0.1 mg/ml T A
o] ¢t EJJrE Ve
A 5= 0.72£0.23
Eao Al 0.89+0.23
foh A@E%

_O,__
A]

o)
= 0.1 mg/ml

H] w3}

[ [e]
e 3%

52 mlm

Table 4. Vasorelaxant effects of RC extract in tetraethylammonium
chloride treated or non-treated arterial ring

Non treatment of TEA Treatment of TEA

Strength of Relative Strength of Relative
contraction(g) contraction(%) contraction(g) contraction(%)

NE 121£0.25 100.0£0.0 072£0.23 100.0£0.0
NE+RC 035+0.19" 28.6+15.3 089£023  130.7£36.9°"

Values were expressed as meanstS.D. of 14 independent experiments. RC
extract-induced relaxation was expressed as percentage of NE-contraction in
tetraethylammonium ~ chloride  treated or  non-treated  arterial ring.  TEA,
tetraethylammonium chloride 10 M ; NE, norepinephrine 5 pM ; RC, Rubus coreanus
extract 0.1 mg/mé ; =+ p<0001 compared with NE ; ### p<0.001 compared with
NE+RC in non treatment of TEA.

Treatment

RCO.1
\/

NE

NE
Fig. 4. Vasorelaxant effects of RC extract in tetraethylammonium
chloride treated or non-treated arterial ring(n=14 in each group). NE
norepinephrine 5 yM ; RC, Rubus coreanus extract(mg/mé) ; TEA, tetraethylammonium
chloride 10 pM ; W/O, wash out or change of bath medium with a solution to which
no drug is applied.

5. L-NNA¢®] #AA o] w2

L-NNAE HAxetA &
1.17+0.37 g(100%)ll ®l3}ed
041032 g(31.3%)S] T%FH2Z F9] olgEAE YEIN
o} B LNNAS AA23 35 NEoﬂ o3 A4S 1.33+042
g(100%)ol Hlate EEA FEFE 01 mg/m T Al 1261043
g(048%)9] &0 2 o|¢AAIL frolatA vEhtA] otk 43
ﬁyjr L-NNAZ A X314 & 7499 LNNAS AAA 3 4%

H 3l W) L-NNAZ AH s A7 LNNAZS A= x5}
x] B2 Aol Higte oA ITL FJstA A AAThFig. 5).

g HulFH
E 01 mg/ml Fof A

6. MBS] HA A9 w2 o

MBE HAMA A &
g(100%)ll ®lsfo] B&2}
g(332%)9 FEo2 o4

a7l W3l

749 NEd| 93 43 1.34£0.37
0.1 mg/ml ¥ Al 0.40+0.23
oA FE YER AT W

LECR
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MBE AA2¢ 72+ NEo| &3 Huj5 1.45£0.35 g(100%)°l
of BEF2 FEF 01 mg/ml T A 1.23+0.47 g(83.5%)9
o S4a A7t fFelsiA vetA Sstth 4323 MB
A &2 459 MBE AAAT F¢-E HALAS
AX g A7 MBS AAA3A e Aol Hls)
olghE I} f2J3kAl A= UTHFig. 6).

Table 5. Vasorelaxant effects of RC extract in No-nitro-L-arginine
treated or non-treated arterial ring
Non treatment of L-NNA Treatment of L-NNA

Strength of Relative Strength of Relative
contraction(g) contraction(%) contraction(g) contraction(%)

NE 1.17£0.37 1000+ 00  133:042 1000+ 0.0
NE+RC 0411032 31.3¢19.5 1261043  948+148"

Values were expressed as meanstS.D. of 12 independent experiments. RC
extract-induced relaxation was expressed as percentage of NE-contraction in No
-nitro-L-arginine treated or non-treated arterial ring. L-NNA, Nw-nitro-L-arginine 10 uM ;
NE, norepinephrine 5 uM ; RC, Rubus coreanus extract 0.1 mg/mf ; »+ p<0,001
compared with NE. ### p<0.001 compared with NE+RC in non treatment of L-NNA.

Treatment

10min

RC 0.1
NV |ose

RC 0.1
v

NE LNNA

NE
Fig. 5. Vasorelaxant effects of RC extract in No-nitro-L-arginine treated
or non-treated arterial ring(n=12 in each group). NE, norepinephrine 5 uM

; RC, Rubus coreanus extract(mg/mé) ; L-NNA, No-nitro-L-arginine 10 uM ; W/O, wash
out or change of bath medium with a solution to which no drug is applied.

Table 6. Vasorelaxant effects of RC extract in methylene blue
treated or non-treated arterial ring
Non treatment of MB

Treatment of MB

Treatment  Strength of Relative Strength of Relative
contraction(g) contraction(%) contraction(g) contraction(%)

NE 1.34£037 100.0£0.0 1454035 100.0£0.0
NE+RC  040£0.23** 3324200 1234047  835+19.0""

Values were expressed as meanstS.D. of 14 independent experiments. RC
extract-induced relaxation was expressed as percentage of NE-contraction in methylene
blue treated or non-treated arterial ring. MB, methylene blue 1 uM ; NE, norepinephrine
5 uM ; RC, Rubus coreanus extract 0.1 mg/mé ; = p<0,001 compared with NE ; ###
p<0.001 compared with NE+RC in non treatment of MB.

10min

0.5g

WO
\d

RC 0.1

RC 0.1
v

NE MB

NE
Fig. 6. Vasorelaxant effects of RC extract in methylene blue treated
or non-treated arterial ring(n=14 in each group). NE, norepinephrine 5

LM ; RC, Rubus coreanus extract(mg/mé) ; MB, methylene blue 1 yM ; W/O, wash
out or change of bath medium with a solution to which no drug is applied.
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7. NE-#Z58 3] A BEA Ao ©e Ca™ &4 +5 W
Ca”"o] AAE krebs-ringer solutionol | EEAZS A3 5}
A e oA NEO] B2 £35S 27 F G 1 mM&
T89S o) 1.03+030 g %2 Yehhdch 218y BEAE
AAAE ol NES] T2 £35S F347 F Ca™ 1 mM
A9 S W 0.65:0.32 g9 5 Ueho] G Tz ¢
%9 F7he BEAY] AAR O o3 A= ATHFig. 7).
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=
4 4m

Table 7. Effect of RC extract pretreatment on adding Ca®"-induced
arterial contraction in Ca*'-free solution
Non treatment of RC

Treatment of RC

Treatment Strength of contraction(g) Strength of contraction(g)
NE 0.40+0.09 0.20+0.08
NE + Ca™ 1.03£0.30 0.65£032"

Values were expressed as means*S.D. of 16 mdependent experiments. RC, Rubus
coreanus extract 0.1 mg/mé ; NE, noreplnephr\ne 5 UM ; Ca”, calcium chloride 1 mM ;
## p<0.01 compared with NE+Ca® in non treatment of RC.

WO 10min
v
0.5¢
WO
Ca v
M Ca
v
NE RCO.1

NE

Fig. 7. Effect of RC extract pretreatment on adding Ca*-induced
arterial contraction in Ca®-free solution(n=16 in each group). NE,
norepinephrine 5 £/M ; Ca, calcium chloride 1 mM ; RC, Rubus coreanus extract(mg
/me) ; W/O, wash out or change of bath medium with a solution to which no drug
is applied.

8. K& ¢

KCl&
g(100%)°1aL, o 7]e] &
meol Mgt 1.1540.23 g(82.5%
£ Yet A th(Fig. 8).

1.39+0.19

Q5L W 01 ne/
Fo4 e olga

s
4
Hy
o
l.m FU

9. KCl-5Z8 3o A BEA Ao W& Ca** 9= 4

Ca™o] AAH krebs-ringer solutionoll ¥ BEA}Z 73] 2]
e Aol A KCZ $%A417] g Ca** 1 mME FoI81%]
u 1.10+0.18 g9 %S e, BEAS AAHX T 4
A KClY T2 58 FdA2 &
) 1.03+0.16 g9 5 YEM ST KCIZ 5
Ca™ Fe Q3 £39 F717t BE ALY xwi]oﬂ
A UIEP(Flg 9).

i doe é o X,

=

10. HEA4e A=Y 54
Human umbilical vein endothelial cellHUVEC)ol| &-& 2}

FEES TEEE UAT ARG F MIT assays T3l AIX A
&L ST 7*4 BEA 259 F% 10, 50, 100 pg/meol

FAZ S "t I3 tHFg. 10).
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Table 8. Effects of RC extract on the arterial contraction induced by
KCI in isolated rabbit common carotid artery

Treatment Strength of contraction(g) Relative Contraction(%)
KCl 1.39+0.19 100.0+0.0
KCl + RC 0.01 mg/ml 1.52+0.22 109.2£3.8
KCl + RC 0.03 mg/m 1.23+0.20 88.9+10.3
KCl + RC 0.10 mg/ml 1.15+0.23* 82.5+12.6
KCl + RC 0.30 mg/ml 1.20£0.23 86.0+11.4
KCl + RC 1.00 mg/m 1.26+0.22 90.3£9.6

Values were expressed as means=S.D. of 8 independent experiments. RC extract-induced
relaxation was expressed as percentage of KCl-contraction. KCI, potassium chloride 60
mM ; RC, Rubus coreanus extract ; * p<0.05 compared with KCl.

10min

0.5g

RC0.01 RC0.03
v

RCO.1
v RCO3

v

KCl
Fig. 8. Effects of RC extract on the arterial contraction induced by
KCI in isolated rabbit common carotid artery(n=8 in each group). KC,
potassium chloride 60 mM ; RC, Rubus coreanus extract(mg/mé) ; W/O, wash out
or change of bath medium with a solution to which no drug is applied.

Table 9. Effect of RC extract pretreatment on arterial contraction by
adding Ca®" in Ca®" free, high KCI depolarizing solution
Treatment of RC

Non treatment of RC

Treatment Strength of Contraction(g)  Strength of Contraction(g)
KCl 0.61+0.09 0.62+0.10
KCl + Ca™ 1104018 1.03:0.16

Values were expressed as means+S.D. of 6 independent experiments. RC, Rubus coreanus
extract 0.1 mg/mé ; KCI, potassium chloride 60 mM ; Ca2+, calcium chloride 1 mM
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Fig. 9. Effect of RC extract pretreatment on arterial contraction by
adding Ca®" in Ca®" free, high KCI depolarizing solution(n=6 in each
group). KCI, potassium chloride 60 mM ; Ca, calcium chloride 1 mM ; RC, Rubus
coreanus extract(mg/mf) ; W/O, wash out or change of bath medium with a
solution to which no drug is applied.

Table 10. Effects of RC extract on the viability of human umbilical
vein endothelial cell(HUVEC)

Treatment Cell viability(%)

Control 100.0£0.0
RC 10 yg/me 1017421
RC 50 yg/ml 117234
RC 100 pg/ml 135.9+1.2

Values were expressed as means+S.D. of 3 independent experiments. HUVEC were
treated with various concentrations of RC extracts for 24 hr at 37°C. Cell viability was
measured by MTT assay. RC, Rubus coreanus extract.
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Fig. 10. Effects of RC extract on the viability of human umbilical vein
endothelial cellHUVEC). Representative bars are shown as the cell viability
in HUVEC treated with Rubus coreanus extract for 24 hr at 37°C. RC, Rubus
coreanus extract.
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Table 11. Effects of RC extract on nitric oxide concentration in
human umbilical vein endothelial cel(HUVEC)

Treatment NO Concentration(uM)
Control 0.28+0.19

RC 10 pg/ml 0.12£0.20

RC 50 ug/me 0.20£0.18

RC 100 pg/ml 0.56+0.17*

Values were expressed as meanstS.D. of 3 independent experiments. HUVEC were
treated with RC in a dose-dependent manner for 24 hr at 37°C. Nitric oxide was
measured by the Griess reagent method. RC, Rubus coreanus extract ; NO, nitric oxide ;
= p<0.05 compared with control.
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Fig. 11. Effects of RC extract on nitric oxide concentration in human
umbilical vein endothelial cell(HUVEC). Representative bars are shown as
the nitric oxide concentration in HUVEC treated with RC extract for 24 hr at 37°C.
RC, Rubus coreanus extract ; NO, nitric oxide.
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