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The Endothelium—Dependent Vasorelaxation Effect of Cynomorii Herba

Sun—Young Park”

Department of Physiology, College of Korean Medicine, Semyung University

ABSTRACT

Objectives : The purpose of this study was to investigate the endothelium—dependent vasorelaxation effect of
Cynomorii Herba(CH) extract on contracted rabbit carotid artery,

Methods : To clarify the vasorelaxation effect of CH extract, arterial strips with intact was used, to endothelium
—dependent vasorelaxation effect of CH extract, arterial strips damaged endothelium was used for experiment
using organ bath, Arterial strips was contracted with phenylephrine(PE) before treated with CH extract(0.01,
0.03 and 0.1 mg/mf¢). To study mechanisms of CH—induced vasorelaxation effect, CH extract infused into arterial
rings after treatment by indomethacin(IM), tetraethylammonium chloride(TEA), Nw—nitro—L—arginine (L—NNA),
methylene blue(MB) for comparing with non—treated. And calcium chloride(Ca2+) 1 mM was treated into
precontracted arterial ring induced by PE after treatment of CH extract in Ca*'—free krebs solution, Cytotoxic
activity of CH extract on human umbilical vein endothelial cell(HUVEC) was measured by MTT assay, and nitric
oxide(NO) concentration was measured by Griess reagent.

Results : PE—induced arterial strips was significantly relaxed, but the damaged endothelium arterial ring wasn't
relaxed by CH extract. Pretreatment of IM, TEA didn't inhibit the vasorelaxation of CH extract, but pretreatment
of L—NNA, MB inhibited the vasorelaxation of CH extract, Pretreatment of CH extract reduced the increase of
contraction by influx of extracellular Ca®" in contracted arterial ring induced by PE, CH extract increased nitric
oxide concentration on HUVEC significantly,

Conclusions This study shows that CH extract have the vasorelaxation effect by blocking the influx of
extracellular Ca*" through the activating NO—cGMP system,
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nitric oxide(NO), prostacyclin(PGly), endothelium—derived
hyperolarizing factor(EDHF) 52 E@#o]¢RIAES HH[5t
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1. A3dsE

A% 2 kg W] New zealand white 3 E7|(JEL=,
=S LIRS ES FES] FEEHHA 15 o A
2ol A-SAIZ & AREsHITh

2 FEAES Agditha sEAART¥8]e] SU(smecac
15—06-05)3}ol AA|=ct.

2. #ibg =& Ax

$855(Cynomorii Herba, CH) 200 g& &% 2000 m¢x}
7 round flaskol] Y 2A7F EoF 100 CollA] 7hd =&3
th2 rotary evaporator(Eyela, Japan)Z #Y %3 & 5
Az7|2 Azt Ee 44.2 g9 BES Aol ARSI

3. Edolgtay &3
1) ol Mt

E7|E urethane(2.5 g/kg, AWMFAPE w3t & AHHE

ANsle AEHNE A&E31e 4 €9 modified krebs—ringer
bicarbonate solution(125.4 mM NaCl, 4.9 mM KCl, 2.8
mM CaCls, 1.2 mM MgSO4, 15,8 mM NaHCOs, 1.2
mM KHyPO,, 12.2 mM glucose, pH 7.4)°l 9ttt AS
We AP ALRAE AASIL 2 m Dol HEF
o R Adste 1E|meke] FEAL WSt

Fdde oAzt EAske ddat yaAEsE AA
H Ao R FEste ARt en, WaAEZe AA= i
& g2 B2 AASFA

U

=
= 58

o

HEHL 95%2] 0.9 5%2] CO, ER7IAR ZESHH 37
€9 modified krebs—ringer bicarbonate solution®]
peristaltic pumpE &3} 3 ml/min®] £E2 23 Q=
organ bath(£% 1.5 m0)ol Fslct, AT & T2
organ bath®] v}=te] nAA)7| thE Z& force transducer
o A7t FAHE ZHstal 1 AIE physiograph
(PowerLab, Australia)2 7]23}9c},

AYAZE A E¥EES organ batholA 1AIZE AL
% micromanipulator (Narishige N2, Japan)E ©]-&3}]
o538 1 g& 78k oAl 1AIZE AR o AEE A
Potgon, A&EHE AFde e AHX Ao oAl 1Az
FPAIZ o ATgsH4Tt,
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4, WHANZ &4 ojgaztel Z47H AS

WajAzzt 25t @3dH JoAzrt AAd @
A#ol| phenylephrine(PE, 5x107° M)& Eosle] 43S
AT oS i85 FEES (0,01, 0.03, 0.1 mg/me)

Fojste] YojA|xe] R 2 o|gtaTte] ¥FE 7|E
Eri=g

oAz oy olgamte] 71dE ASsh] Yste i
AZ7} 25t @EHY PES $52 99X o2 4
By +2E(0.1 mg/m)S Tt £59 H3E 7|Sstrt
Y3t @EES 1ANZE FEAIZ] & 22 indomethacin
(IM, 107° M), tetraethylammonium chloride(TEA, 10~*
M), Nw—nitro—L—arginine(L—NNA, 10™* M), methylene
blue(MB, 107° M) 1583t AXA|sln PEEZ $&2& §9
A7l ok 865 2 E(0.1 ng/ml)S Tt &9 WIE
7153t blockerg HAX|st7] Mzt v|astgict,

#pgol dgolgauloA Ca’tol TA oRE HZs] 9
alo] Ca’ —free solutiono|A FHEHE PER $Z2A7] &
Ca™ (1 mM)& Folste] $:50] Wals 7|39, YT &

AR 1A BBAR T 45 FE20.1 ng/nl)S 108
AARIIL PERZ 254171 thg Ca’' (1 mM)& Fofsto] 5%
o) Wistg 718sle] ge AAAS) At wlwsilct,
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AlEe] AW TAIES] human umbilical vein endothelial
cells(HUVEC)L  Clonetics™ and Poietics™ (Lonza,
USA)ollA U3t passage 3~TH7ZIA] ARgsIGon, A
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RS $J3] endothelial cell basal medium—2(EBM—2) S Aol 4 2ZE 0.03, 0.1 mg/molA 8943

[e]
bullet kit (Lonza, USA)& ©]8&st 37T, 5% CO, 278} olgaNE veigey, WM Eit AARE ALE FoT
ol vttt EBM—2 HjA|= AME- A EGM—2 SingleQuots ol#a g vrehfA] GSkth(Table 1, Fig, 1),
(10% fetal bovine serum, hydrocortisone, hFGF-B,

vEGF, R3-1GF—I, ascorbic acid, hEGF. GA—1000, heparin) Table 1. Effects of Cynomorii Herba extract on the contraction of
© W9z Mol AL arterial  smooth muscle with intact endothelum or damaged
F3L & AolA ARgstalr. endothelium induced by PE.
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70~80%A %= confluentdt A|3Z= HEPES—buffered saline
solutiong FY3te] RojWal, trypsin/EDTA solution(2 Treatment
m))E& gol flaske] H2E AEZE dod F  trypsin

Intact endothelium(n=171) Damaged endothelium(n=6)

Contraction(g) Relaxation(%) Contraction(g) Relaxation(%)

.. . = _ PE 1.33 £ 0.21 0 1.31+0.32 0
neutralizing solutiong 3715t YHEZ](220 xg, 5&)3}
Frh AAZ] A2 HAZ WolA cell countdte] AT PE+CH 001 139+0.19 -49+65 1.83+0.31 ~1.9+1.6
96-well plate(5x 10" cells/wel)o] A2 The 24AI2F Fb  PEFOHO08 022030 4452200 1352082 -2.0£1.70
COs incubatoroll A vjekatach PE+CH 0,10 024012 82186  135£0.32 -35x1.6"
CH extract—induced relaxation was expressed as percentage of PE—
_ _ contraction, CH, Cynomorii Herba extract(mg/ml) ;  p<0.001
1) MZEES =X compared with PE : "p<0.,01, ®p{0.001 compared with PE+CH in
. . intact endothelium,
Endothelial cell basal medium—2(EBM—2) X2 3 Htact endothetm
7C, 5% COq 3lol|A 24A17F vjoFet human umbilical vein 10 min
endothelial cells(HUVEQC)®] 445 FE2E2 H=d=Z AHY cHgor 1003 cHoor oD CHol  wo
gk o 1247 wigEte] AZRBEES MIT assay® 53 - ' : \
N CHOL
&AP” . MTT(methylthiazol-2—yl—2, 5—diphenyl tetrazolium N 19
bromide, 5 mg/m)E 20 wl P, AEZ wjF7]olA 4A7F T B T
‘%]’7_(]’5—]-%1:]'. /}_.}‘-%-O_H'—% X‘"7~]§j_‘ -'r:—] formazan @ﬁ%—g— DMSO Intact endothelium Damaged endothelium
2 200 w® o] ¢F 1587F =9t 540 me] THAFOA Figl_ t;_d Trt]e_: cor}cen:)rsttion;re_smlnonse ;uwe 01‘I Cynomotr/'/ /;/egba tIE
) e == S isolated strips of rabbit arterial smooth muscle precontracted wi
ELISA microplate reader® =g SHdte] MEBEE PE. W/O, wash out or change of bath medium with a solution to
< AXkSEAT which no drug is applied.
2) Nitic oxide 57 2. IMS] A7} Fse] Betolghazlo] mx1E
Nitric oxide(NO) A4 A= Griess reaction’o] Za} N

Y

o] microplate reader® NO A9 &l vjx|o] HAH
nitrite ¥ FAst] ARSI 485 A= 1247 39 FREHES PER £FEA7L 5 FEES FAS9E
HjoFH 50 w0l Griess reagent(1% sulfanilamide, 0.1% o, IME AAASHA] g2 73--¢t IME AAAT H¢ 2%
o] [ A
T =

naphtylethylene diamide ¥ 2.5% <1ihE &F &t 9 e olHEIE U] IMY FAHAZ} 5 &
Agoa 1087 9-&A1Z1 & 550 nmollA FF=e] WE E9] golgkaate] Fogt g nXA| gokh(Table 2,
S Fig. 2).
Nitrite %] &AL gsodium nitriteE EEHE ZA|51o]
TE EETALS o]85te] AEStE A, AAE nitrited] F2 Table 2. Effects of pre—treatment of IM on the endothelium
UME 3R] Uehlglon, zF AFoA 712 t2Ze A dependent relaxation induced by Cyrnomorii Herba extract.
3z HH OC}:QH _% }\]_g_g—]_ﬂq_. reatment Non treatment of IM Treatment of IM
Contraction(g) Relaxation(%) Contraction(g) Relaxation(%)
- PE 1.36 + 0.12 0 1.17 £ 0.30 0
6. SAA= PE+CH 0.1 0324018 766+94 031009 721492
g%éﬂ"é SPSS 20.0’% /\1‘%5}01 %“EH’J- E—é%i}‘i L]‘ Values are mean =+ standard deviation(n=77), CH extract—induced
oo A= 0 321- o2l A= 0 o relaxation was expressed as percentage of PE—contraction. CH,
EF g om, gi‘t} 9 Wk A 9 979 PEZ Cynomorii Herba extract(mg/ml) ;  p<0.001 compared with PE,
UE Hu Fo gt WEeE F@eIh AFETY H|

= student's f—testE AlPIHAT, 4L p<0.052 10 min_
E‘:}-JS] '8]—%1'5]-' CHO1 CHO1
v v

W/O

2 3 : w© |
1. #p59 WulA2 o&A oltay Pe . C—

- - _ _ _ Fig. 2. Effects of pre—treatment of IM on relaxation effects of
H O A AT S 5 = . L . .
$5E PER S5AI7 @addel distel WAzt £4) Cynomorii Herba in isolated rabbit arterial smooth muscle.
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3. TEAS AAA7} #E5e] S| v

BWEHEE PER $£IA7|L ) FEES Folsids
o, TEAE AAXSHA] &2 Z¢9 TEAE AAXT 32
HE {94 Sle oladts uetlo] TEAS HAX|7L 44
By FEEY ddo|dazme] 9% IS XA U
(Table 3, Fig. 3).

Table 3. Effects of pre—treatment of TEA on the endothelium
dependent relaxation induced by Cynomorii Herba extract.

Treatment of TEA

Non treatment of TEA

— Vol. 30 No. 6, 2015

MBS FAX7} el o|ghalo] ulE

HPAUL PER $EA7|T 45 2EEL B89
o, MBE AAASH] &2 F¢e= 94 e olgads
Uelglth 28U MBS A3 Ao 9ol3t olgay}
=2 YJehr] go} MBSO AXX|7} 4a5 =220 do|da
IE F9A A JAISHHTable 5, Fig. 5).

Table 5. Effects of pre—treatment of MB on the endothelium
dependent relaxation induced by Cyrnomori Herba extract.

Treatment of MB

Non treatment of MB

Treatment
Contraction(g) Relaxation(%) Contraction(g) Relaxation(%)
PE 1.41 +£0.22 0 1.50 £ 0.27 0
PE+CH 0.1 0.30 £0.10 77.8 £10.0 0.33+0.14 77.4 £11.2

Values are mean+standard deviation(n=10). CH extract—induced relaxation
was expressed as_percentage of PE—contraction, CH, Cynomorii Herba
extract(mg/m¢) ;  p»<0.001 compared with PE,

10 min

CH{)l

PE

Fig. 3. Effects of pre—treatment of TEA on relaxation effects of
Cynomorii Herba in isolated rabbit arterial smooth muscle.

4. -NNAS] ARA7L iG] Aol it
URE 9%

FPABL PER $2A7|T 5 F2ES dalAe
W, -NNAE TR e e 494 G olgka
£ Uehhglth e -NNAS AAXE 9L SO
AETE LehlA] gt (—NNAS HAHA7F 445 FEE)
FplRETE o4 97 ARASHATHTable 4, Fig. 4),

b

-
[e]

Table 4. Effects of pre—treatment of . —NNA on the endothelium
dependent relaxation induced by Cynomorii Herba extract.

Treatment of .—NNA

Non treatment of .—NNA

Treatment
Contraction(g) Relaxation(%) Contraction(g) Relaxation(%)
PE 1.49 £ 0.27 0 1.96 + 0.42 0
PE+CH 0.1 0.37 +0.30 746+215 179+052 98+128"

Values are mean + standard deviation(n=71). CH extract—induced relaxation
was expressed as percentage of PE—contraction. CH, Cynomorii Herba
extract(mg/m) ;  p<0.001 compared with PE ; ™ 5{0.001 compared
with PE + CH in non treatment of —NNA,

10 min CH 01 W,"O

fi | o\,

LN MA
PE

Fig. 4. Effects of pre—treatment of (—NNA on relaxation effects of
Cynomorii Herba in isolated rabbit arterial smooth muscle.

Treatment
Contraction(g) Relaxation(%) Contraction(g) Relaxation(%)
PE 1.56 = 0.31 0 2.27+0.51 0
PE+CH 0.1 0.39 +0.23 742+ 150  227+0.47 —0.2+92.5™

Values are mean =+ standard deviationn=8), CH extract—induced relaxation
was expressed as, pelcentage of PE— contlactlon CH Cynomorii Herba
extract(mg/m) ; ~ p<0.001 compared with PE ; ™5 {0,001 compared
with PE + CH in non treatment of MB,

10 min
—_— CH 01 wso

CH 01 )j

\N

IJ_J

Fig. 5. Effects of pre—treatment of MB on relaxation effects of
Cynomorii Herba in isolated rabbit arterial smooth muscle.

6. S AAA] WE Ca** qERA FFo
w3}

Ca® o] AA= *]'EHS’J krebs—ringer solutionoﬂl\‘] PEZ

£29 ouA7] T a1 mME e W 1.17 +
0.24 g9 +=&& UrE}Ud‘ziOL} ﬁﬁﬁﬁ% %izixlfﬂ 3 PEE
£z o7l & ¥ 1 mMES 9L w= 0.84 +

0.31 g9 %<& Uetdlo] 485 —’.‘—%%3 Ca” fol @2
F59 37 94 A AAsHtHTable 6, Fig. 6).

Table 6. Effects of pre—treatment of Cynomori Herba on
calcium—induced contraction of arterial strip in calcium free media.

Treatment of CH 0.1

Non treatment of CH 0.1

Treatment
Contraction(g) Contraction(g)
PE 0.49 £ 0.11 0.17 £ 0.16
PE + Ca 1.17 + 0,24 0.34 + 0.31"

Values are mean =+ standard deviation(n=6). CH, Cynomorii Herba
extract(mg/m) ; Ca, calcium chloride 1 mM : "™p<0.001 compared
with PE + Ca in non treatment of CH.

10 min W/O
v

T W/O
Ca‘/ ¥
N\

PE CH

PE

Fig. 6. Effects of pre—treatment of Cyrnomorii Herba on calcium—
induced contraction of arterial strip in calcium free media.
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7. #i59 NESY 573

Human umbilical vein endothelial cel(HUVEC)®l 455

FE2ELS 58I 1247 X3 & MTIT assays 3l Al

Z YELL =23 AT 4 2289 % 0.1, 0.3, 0.5,
1 mg/meoflA] B AlE EL] HM3t YUck(Fig. 7).

140

" I I I I '
0
COoN 0.1 0.3 0.5 1

CH Treatment({mg /mg)

Cell Viability{3)
2 &8 8 =&

e
o

Fig. 7. Effects of Cynomori Herba extract on the viability of human
umbilical vein endothelial cel(HUVEC). Representative bars are
shown as the cell viability in HUVEC treated with CH extract(0.1, 3,
5 and 1 mg/md) for 12 hr at 37°C. CH, Cynomorii Herba extract.

8. #il5°] NO9| A n|X= ¥F
Human umbilical vein endothelial cell(HUVEC)®] 44
FEEZ TEEE 12X AAF & NO ZF& 4353
S uf contrololA] A H NO ¥ 4.80 +£ 0.01 uMef H|3}k
o s FEE 1 mg/mle B=oA 5,55 + 0,12 uMe NO
7k 23 H 94 e S7HE EHchFig. 8).

IOﬁ

q

500

aga I I I I I
CON 01 03 (13 1

CH Treatment(sq/nf)

NO Concentration{uM)
g & 8

&

Fig. 8. Effects of Cyrnomorii Herba extract on nitric oxide concentration
in human umbilical vein endothelial cel(HUVEC). Representative
bars are shown as the nitric oxide concentration in HUVEC
treated CH extract(0.1, 3, 5 and 1 mg/mg) for 12 hr at 37°C. CH,
Cynomorii Herba extract ; NO, nitric oxide ; p(0001 compared

with Control
a1
TEGL @l vA e gEo] A&KHer Fobxl HHE

£=7] ¥ 140mmHgolA, ©]27] ¢ 90 mmHg oAte g
Aoletn . ESF $27|9F o]¢ly] E¢to] zkzF 140-159
mmHg, 90—99 mmHg¥d & 1= 18, 160—-179 mmHg,
100—109 mmHg¥ ©& 2= ¥, 180 mmHg ©JA4F, 110
mmHg °14 §S 3= gz BEF?

TG ZA Bejd 1Y oA nEYOoE FEIE
oh, Eejd e HA ™S A 80~90% ol Ak
A8k glow FEgt wrglo] WA ok oz L
e AT A%, s 59 oo AR

UL ZAst= 8% F A AuEsk & U9z
A, F YRAYL FHIAN AEY ¢S W gt
A5l A7l BRYTAZ o8] T werh? duy
A z= RFETY AT ol 5& AT Wt ops
o] olg 5L XWdle= FAT AR, NO, PGL,
EDHF 5 Eu[sto @i o|dAAA QS 3]'7“]7]7']
1} endothelin 5& £H|stY TS FHFAIAA LS
SA7E 5 B 2E wolRo ),

NO¥- L-arginine23 & A}2A A& A (nitric oxide
synthase, NOS)ol| ¢J3ff g E42 ol F A
Z79 NOS7F /st 1 F shil Az | 4
A FAHEN(eNOS)H <3 AHE NOE 8 BELe
Z 0]53}9 soluble guanylate cyclase(sGC)E &Adslstz
cyclic guanosin—3,5—monophosphate(cGMP)29] A4S &
7INZ)1=d @ 82 Y cGMPY =7 S7IEW AlZY
9o Z4 FE7F PASAL o2 s L ojE,

PGl arachidonic acid2%E cyclooxygenase(COX)]
st A= AAHH PGI27F cAMPE AL F7HAA
Yol 24-S 3lw?” EDHF: AZuto] KM 22 do
Mxzet ZE f29 712 dETS 295t ol 2E-
% .él_E}ZS 29)

SHPG ﬁ%ﬂiﬁﬁd’“‘ asog gty pESAE XR3F
o RS EE EEshe %O] A spgolEt S8l 2)

AN AFBEEECE AT FHER 49 A= A
ARgElT ok, ma sapgo] Ao R 9hEA ursolic acid
= NOE "WiAH=E 3 EdfgAz &y ojgazeE yetd
o= ®as) g,

w2ba $8552 74 AR 59 SRl ursolic acid7b NO
£ WAR st EHHAZ o= oldanrt Qv
FEE0| A @ UFA 2dol IS v|F TsAdol A
Z A2 diEe] A= Y] Edoldaite] dis Lo}
B7] 93 HoANxZ &4 oldRIAE F4LE organ bath
studyE AlFstict

PEi FEAZ @A gt WeH|27t ERct= A

= #F =5 0.03, 0.1 mg/meolA F248%0= olgan
= "}E}Lﬂ‘iio"} YajAzzzt QA" A= oldadrt A
H A= Yt mEbA 5 FEEL £5H o o
3k o]yt glom, Folgdat= YIAE 9&4g2 A
o2 drEint

5ol SAUTAE o2 oldaTtet WuM|zoA
== o]eRIAtete] AL PSRl o)At Hg-S
AFA)7]+= blockergE ARMESHS organ bath studyES A|3Ys}
At

IMZ} TEAE AAAS & Ea ;
B FE2E< FAstES W, 5 FE5=59 Fdolgants
M3} TEA®] Fo13t g5 TR g3

IM2 prostacychn—J M-S WafiskE ¥ A" COX o
AAol 1, TEAE K'9| §&o] Folsl] RIS AT
o2 EDHFS #gg AhA7|e 28 52 JAA”=,

d|
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M3} TEAS] AAR| 0 4455 FE2EY Holdart FF&
] oottt ARATE Bl 45 HoAzged a3

o|&4a = prostacyclin®} EDHFQ] Z-g3t= Hitslti= A
< 4 5 St

1—~NNAS MBE AAAE & FHAHE PER $FA7]

I 5 FEES TSNS W, 45 FE=9 oolga
= L-NNAQH MBE| HAAAE 94 JA AA= et

L-NNAE NOS oAAY=Z Fafgzeld NO2ol 44
S A7 GHFEZTNA cGMPY A4S JAB= A
oz JdHA Yo B Agod -NNAZ A}
NO9| A4S ATstgS o #5e ooldanrt A4
A= P50l NOE WWZE st ads yehdos A
oJuj gttt

EF MBE sGC JAAE NO7F 8HggZo| 283l
cGMPE &/48HA7= HRE IAlsks A= 44 Aot
2 AFe|A MBE HAA|sH] cOMPY] 4S A5t
= W 4455 Edolganyt JAE A= 850l cGMPY
435 Bt aaE veldos RS 9uleit

ol FTSH 5ol FHN AR NOSY 243+
B3t NOE AAAIZ|ZL, NOZF tfA] HEZA cGMPE
43N 7] = NO—cGMP H2E Edlo] Fpoldans
Bltt= RS & 5 AUt

ES 485 FE2ES HUVECY AX3FEE o NO A=
o] §sHA SVt AE UESH l% organ bath
studyoll Al 9§21 vke} Zro] 4hpgo] NO A4S st d3
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