SopridelsisIx 1l 174 58

Korean J. Oriental Physiology & Pathology 17(5):1299~1304, 2003

B2 17 ape Witiikd VA= 93

4y

7eoms.

Lt

[—N =]

(o]
r38

02
rok
rer

2=
S

A
o

AZrISHIL BTN o) B A

Effect of Fructus Rubi on the isolated rat aorta

Sung Gyu Sun, Kwang Soo Oh, Nam Soon Kim, Eung Hyang So, Jong Hyun Han*

Department of Pharmacology, College of Oriental Medicine, Wonkwang University

This study is to determine the effect of Fructus Rubi to the phenylehrine (PE) induced contraction of isolated rat
aorta. Contractile force was measured with force displacement transducer under 1.5g loading tension. Contractions
evoked by PE 0.1 uM and KCI 65.4 mM were decreased significantly by Fructus Rubi. L-NNA, ODQ, indomethacin
and atropine significantly altered the effect of Fructus Rubi, but propranolol did not change the relaxation of Fructus
Rubi. These resulits indicate that Fructus Rubi can relax EP and KCI| induced contraction of isolated rat aorta and that
this decreasing contraction related to epithelium, nitric oxide, and parasympathetics.
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A

Ha 7 B A (Rosaceae)o] &3 BEEEARQ HATF &Y
4l 24 EGEMOIE2EARE7] : Rubus chingii Hu, s2|€7] :
R. corchorifolius L. F., &2 &7] : R. foliolosus D. DON)9] %
s RES BRS ol HATY ik Vs REVRE
i i, Bigol Al BAFE, BEEH Bko] ATt HR2
Z mArEslel WiERL Zola A7l Wl MEAE, &5,
BB, BEBESS #Hol BASH WEHEEPIE "RAT
BRER SAST TLXREESRE SHVE RREREAE
e, BEMIENMEN EFRREHEMLIRE o2t sIrt

BaTY K5 flavonoids, triterpenoid saponin, malic

acid, citricacid, racemic acid, salicylic acid, glucose, sucrose,

=
L.

fructose, pectin, mucoids, pigments, essential oil, anthocyan,

ES afsll AoH, BATY BEERCEE
ARl TS (R, g1zl Mol ths el 1, B
Foll thdt fEA™Y, ik, viE, SRER™Y, padiErEm”,
REHER" Bol #iswol YTt 5| 2itipRolN AEEE B

aTE B0l B#F0N BEMEAS EEV =0, Bmisid

ascorbic aci
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B FEASAY, BEES BE €8 AL vt old EH
£ 22|zl #IgEI G atko] =2 WaTS Bke BB
O F ZEgisIaLA} olol) i e ol 7] 21513 propranolol,
L-NNA, ODQ, indomethacin, atropine 59| ¥#1i HEMES &
Slol ti2H 22 BRE LWlol WiEsk= Hlolth

AR 2 P

1. &

WERBIY fRE 250g RSLQl Btk Sprague-Dawley % B
£ B8 5k £87 HER @5HA @89 82 a0 it
HBoMEA 288 ME MRE B #EA & FRSICL

2. okxj
A WOl FERAT #Hie
AdK fERSIRTE

_"tzl

AE FEXAY Ml 571004 8

3. GEFREE

A WEoll S WS norepinephrine, propranolol,
indomethacin, methylene blue, ODQ, L-NNAEZ Sigma
(US.A) SIRS #ASHE S, buffer solution?] RS Rk R
#e WHASIACL
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4. RIS |y

FRT 100 g€ 3,000 mt I Sl A (round bottom flask)
o) F&iEK 2,000 M} & B2 tle, 120596 masied ¥ H
BWS HAKE KHAS 7 1,500 rpmlE 1527 &8
# rotary vaccum evaporatoroll 2o 1N BfESIY BEHEKS
oo] HEZ FRIEON LEH Wi salined] =0 BEOZ
FERBIRC.

5. BRY mEd Hol B

45 2ke BIRY) REME FRE WY cageol Bl CO; gas
€ HASK fRIEAVE SFERE FIEEsI BB AEkE Mt
3t} BES =01 Kreb's solutionol] Bt & [iol| ##io] 71A]
OUTE 717} 23wzt HA Sk Magnusi Vol wa
Kreb’s-Henseleit bicarbonate buffer solution (¥FK:115 mM
NaCl, 220 mM NaHCOs, 4.6 mM KCl, 1.0 mM NaH,POs, 2.5
mM CaCl,, 1.2 mM MgSOs, 11.0 mM glucose)ol EUE
organ batholl BESIFC MEHEMRS] WHEHE BIESH] {6l
of MmEQ —iS isometric transducerol EiEslel 1.5g9
resting tensionE fIGIH Il Hil #7712 polygraph (Grass 7E) L
ol #EEolETh

6. Watma

5RO #HztA”E Student’s paired and/or unpaired
t-testol]l HESIYI O, p-valueZ} B/NR 0.059] A& Holx= 35l
HES ZE9 BAE AT

AP

1. Phenylephrine 0.1 MZ 33 M fFol »IAE BZTFA
BR

WATY #HAES B|EoV] skd BaRY skl
phenylephrine 0.1 xME #HESIK] MES KMHAIZ] #REBAIA
#EYS RS OO, olmlol K ESHE 100% W RESISZESlo] B
W {EFS BZESIAUCE Organ bath W9 FATY BE:=
organ bath RollA19] ¥~} 10, 30, 100, 300 ug/mé7} HEE K
ElATE I £R fi #ikolAle WIS 818 £ 6.6, 633
+ 96, 306 = 6595 * 39 %02 HAF BES o wat
BES RS SUEEAS REE 4 YATHTable 1).

Table 1. Effect of Fructus Rubi extract on the contractile force of
isolated rat aorta pretreated phenylephrine 1.0 M % Contraction

Blood Vessel Aorta

PE10 M 1000 + 00

FR 10 wg/ml 818 + 66
30 633 £ 96"
100 306 + 65"
300 95 + 39~

Mean values of % contraction with standard error from 6 expenments are given, FR :
Fructus Rubr, PE: phenylephnne. * Statistically significant compared with  control
group(*p<0.05).

2. BRSO ME ME MM % SlollAl phenylephrineol] thgl B

-

a7 R

HRO e NERKE IS HECE RUAHA
BRS & BAFY S RESINCh LE BB vED IR
phenylephrine 0.1 xME #5Sl0] fHiH MES KES HHc
RREOIIA] organ bath RO] R BE7} 10, 30, 100, 300 g/
w7t EEE RESIECE O SR BRS % KBNS 1014 £
04, 1023 £ 0.7, 1033 + 1.0, 1051 * 0.9, 1062 + 09 % #&
HOE MENKME fkEol A3 BAFY mES MEFHS
HRE & PAckTable 2).

Table 2. Effect of Fructus Rubi extract on the contractile force of
isolated rat aorta (-) epithelium % Contraction

Blood Vessel {+) Epithelium (-) Epithelium
EP Ol M 1000 = 00 1000 = 00
FR 10 i/ al 818 + 66 1037 = 03
30 633 + 96 1063 + 05
100 306 + 65 1078 = 06
300 95 + 39 1088 + 06

Mean values of % contraction with standard error from 6 experments are gwven. FR:
Fructus Rubi, PE : phenylephrine, *Statistically significant compared with phenylephrine
01 # M group (p¢0.06)

3. L-NNA Figgoll 43t BiRS FhEkel tig a1 %%

HETFO MEER o] nitric oxideQ] {EFHQIXIE Yo}
B71 Y5k nitric oxide inhibitor¢l L-NNA 100 1 ME @R
BIIL BT EE7)} organ bath RollAl 4% 10, 30, 100, 300
pe/nt7t ELE B0l BT &R, L-NNA EHAT 835 +
62,672 * 73,344 + 28 138 + 28 % W0 EREE
1069 = 1.3, 108.7 = 1.8, 107.2 = 3.1, 109.0 + 4.6 % WFKE/1S
2 HaTY 553 REMAS HEKE & IriTable 3).

Table 3. Effects of Fructus Rubi extract on the contractile force of
isolated rat aorta pretreated L-NNA 100 M % Contraction

Drug Rat
Control L-NNA
PE 01 o M 1000 £ 00 1000 + 00
FR 10 wg/ml 835 + 62 1069 + 1.3
30 672 + 73 1087 £ 18
100 44 + 47 1072 £ 3.1*
30 138 £ 28 1000 + 46*

Mean values of actual contraction with standard error from 6 expenments are given. FR:
Fructus Rubi, PE: phenylephrine, * Stalistically signficant compared with  contro!
group("p¢0.05)

4. ODQ FIEHEol &3 AFES Bk st BET9 %R

BERETS) ShiEER #o] cyclic AMPRIQ] Biffo] e X
£ ool 7] Y5k cyclic AMP inhibitor®l ODQ 1.0 ¢ M HiIE
BESlY BRFY EBEV) organ bath jollA] %4 10, 30, 100,
300 pg/me7} BT 5 #BISl] BESH &R, ODQ MmEA] 821 +
47,616 £ 70,352 + 55, 145 = 3.6 % W&EHoIA EREE
1050 + 04,1079 + 08,1101 * 1.1, 1107 *+ 15 % K&EHS
2 AR BaTO MBEEAE BEe & AAriTable 4).

5. Atropine BifgEEEol 4&¢H BFS Mthgilkol T BAT BR
BERTO SHEER B0l BIRmER ERAUAE ¢
ohE7] RI5l  BIRREHAR EHTHIQ! atropine 1.0 ¢ ME BIER
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BaF7t BE9 BHiiRd Xz g8

51 BT B} organ bathollAl 4% 10, 30, 100, 300
pg/me7t RS RG] BET &R, atropine FEAT 978 £
06, 89.7 £ 28, 720 £ 6.2, 365 * 6.6 % WA/ 01X EHEE
1021 £ 07,1021 £ 20,960 £+ 3.2,1022 + 33 % W #EHeE
HEC HETY MEFERES HEY 4 iUckTable 5).

Table 4. Effects of Fructus Rubi extract on the contractile force of
isolated rat aorta pretreated ODQ 1.0 uzM % Contraction

Drug Rat
Control 0oDQ
PEO1 # M 1000 = 00 1000 = 00
FR 10 w/ml 821 + 47 1050 + 04*
0 616 + 70 1079 + 08
100 352 + 55 101 = 1.1
300 145 + 36 1107 £ 15*

Mean values of actual contraction with standard error from 6 experimenis are gien. FR:
Fructus Rubi, PE: phenylephning, * Statistically significant compared with control
group(*p¢0.05)

Table 5. Effects of Fructus Rubi extract on the contractile force of
isolated rat aorta pretreated atropine 1.0 uM % Contraction

Drug Rat
Control Atropine
PE 0t £ M 1000 £+ 00 1000 £ 00
FR 10 we/m 978 + 06 1021 £ 07
0 897 + 28 1021 £ 20*
100 720 + 62 %0 + 32*
300 365 + 66 1022 + 33"

Mean vaiues of actual contracton with standard error from 6 expenments are given. FR:
Fructus Rubi, PE phenylephrine, * Statistically significant compared with  control
group(*p<0.05)

6. Indomethacin #ilERo] &S BRO] MWHSENEKO] et BEF
9 BR

AT ThEHER o) cyclooxygenase ARI} BiRHO|
e XNE UolBr] N8l cyclooxygenase  inhibitor]
indomethacin 10 ¢ME BIEMSIL HAZTFY BEZ} organ
bathollA] &4 10, 30, 100, 300, pg/me7} E|T 2 R5slo] B
ot 558, indomethacin AT 80.5 + 44, 542 * 33,165 £
47, 68 £ 24 % WHE/0lA  EREE 989 + 23, 901 £ 438,
574 + 68,399 + 39 % WHEHOE FES KEHY HE
BEE + YU (Table 6).

Table 6. Effects of Fructus Rubi extract on the contractile force of
isolated rat aorta pretreated indomethacin 1.0 uM % Contraction

Drug Rat
Control Indomethacin
PEOT # M 1000 = 00 1000 £ 00
FR 10 w/ml 805 + 44 989 + 23
30 542 + 33 901 + 48
100 165 + 47 574 + 68"
300 68 + 24 309 + 39

Mean values of actual contraction with standard error from 6 expenments are given. FR:
Fruclus Rubi, PE: phenylephring, * Statstically significant compared with  control
group(*p¢0.05)

7. Propranolol HiggBiol 48t BFS FHBIARel chet HATFY
R

BHATO SHEMER #io] SRR £ 275540l tie} fE
FQIXIE oliy] $8lod ZRMER A BN EEHEQ
propranolol 1.0 ¢ ME FIEESIL BR TS B! organ bath

AollAl &4 10, 30, 100, 300 pg/me7} ST E Bmsly g
#&3R, propranolol EFERT 90.6 *+ 1.1, 804 + 35, 371 + 3.7,
215 + 3.0 % WAESIONA]  EEEE 915 * 27, 823 + 4.4, 391
T30, 257 £ 22 % BWHLE HES BENS RE BE
2 4 RIUTH (Table 7).

Table 7. Effects of Fructus Rubi extract on the contractile force of
isolated rat aorta pretreated propranolol 1.0 «M % Contraction

Drug Rat
Control Propranolol
PEO1 # M 1000 £ 00 1000 + 00
FR 10 w/m 06 + 11 915 = 27
30 804 + 35 83 + 44
100 371 £ 17 391 + 30
300 215 + 30 257 £ 22

Mean values of actual contracton with standard error from 6 experiments are gwen. FR:
Fructus Rubr, PE: phenylephnne, *  Statistically significant compared with controt
group(*p¢0.05)

8. KCIZ FEHT mEW M DX BAFO %R

ERS) RMHsiikol KCl 654 mME &SI i #gor Mol
H #5718 100% WHEICE BL1L, organ bath W19 BA T 2
EE7} 0.4, 03, 1.0, 30.0 pg/meo] =T BHRSINTE 1 ER K%
KEDEROIAIE 983 = 05,954 = 09,923 £ 15,855 + 25 %
WHENOR HaT BEY mimd wl &) BHBMRY St
fERE BEE - UAACKTable 8).

Table 8. Effect of Fructus Rubi extract on the contractile force of
isolated rat aorta pretreated KCl 65.4 M % Contraction

Blood Vessel Thoracic aorta

KC! 654 mM 1000 = 00

FR 10 we/m 983 + 05
30 954 + 09
100 923 + 15
300 855 + 25*

Mean values of % contraction with standard error from 6 expenments are gwven. FR:
Fructus Rubi, % Statistically significant compared with control group(*p<0.05)

9. B&E&T AR KCIS| i #gol viRle B

HEY ko]l BaF 100 we/nE BEESII KCl
654 mME KBS ES Wl LERS WIS 1039 + 25 % 4B
AL BAT incubationol] 29t KCIS| H #7419 #Le BE
g 4 glc} (Table 9).

Table 9. Effect of KCl 65.4 mM on the contractile force of isolated
rat aorta pretreated Fructus Rubi extract 10.0 «g/m¢ % Contraction

Blood Vesse! Thoracic aorta
KCl 654 mM 1000 = 00
FR 100 &/ al 1039 + 25

Mean values of % contraction with standard error from 6 experiments are gven. FR:
Fructus Rubi, * Statistically significant compared with control group(*:p<0.05)

1 #

BF, /NER, AEEE, SET BE i 89 RECE B
2I¥A = BAFe BB (Rosaceae)oll &3 HEEFAQ BAET
@) Wl 54 EEEWOIEEXPE7] : Rubus chingii Hu., $2]
@] : R. corchorifolius L. E., #& &7} : R. foliolosus D. DON)
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o) KIS BRS B Aokl ATE RERE W2 /A
R} SHIRA o) RolR AOE EkK, REgEROIN RES
G T 92 BEOE HERS koI &% 4
2= ozt B BROT Vol R &Xo] Jrk
INRE A Holxn] shi0) NRE 4 BROE HES KA
o HEZ Y3l YT FlolE FEHS 18 Y] 247 u
maEols RS Higol AL, BaTFY #K'e BMUTES
510 BF, BHGol ASI BFE, WSS Berol Itk BRS
2 SIS KHERT BT 7] mEol IMEER, &S,
BREN, HERESY Bl EANC) BKE NMEESE T
2 ol £3) ZuEw, REC, WEHE, £4F S 34 BR
Bl BHAHE TIAZ IR 8 W ¥, (UEE EE E5R
S0] EEEEcHs BYe Redl RSN BEBEs 20
o] %FHEO) EFHEAS BAT WIET E#MF BT B
FZ gREo BEREY B2 tiaelEd ol BEEEY &
7} Q71 W2olt. w3t HEEE - “HETBEEE LAR
F ELRBEESRE BFTEE ERESSERE, REMIL/N
BF SEIRBEMEME Ol Z&=o) ATk
‘Rl s ‘BR'S EEo LuE EATY gns
How Qo] HE & FEE 2ES7)0 glo] 4711 ¥
ol MoIZItY'dld WS BILS 7KL YoH, “BEBTF #7ol
BRI &F7} HHEEA) S AL pEol, 3 579 R’
EEY S WA 3 7122 T 28 sRASL T S,
BRATY RBO2Ee ellagitannins,

triterpenoid, saponin, malic acid, citricacid,

diterpene  glyciside,
flavonoids,
racemic acid, salicylic acid, glucose, sucrose, fructose, pectin,
mucoids, pigments, essential oil, anthocyan, ascorbic acid &&
LS RS HIL AT

Ba7o BEERS LES ETAI71E fEf3 LH, FSHE
9 S2E HWIET 1EM™", SIS Mk thet fER™, 512
EbRl Bt IR, SEsol TN (RAE™, fige, HiEH, SRAEME
B, guinea pigdl fEHEEC] S MAEMER", tert-butyl
hydroperoxide© 2 %3} oxidative stressoll I3} IS &
FrER™ Sol M=o} Urk

olo] BEE HAT= o] 189 B4 @Ml BHEHIS
2 BB S JE BaT 29 FHEQ #aT s gol

£ A2 BKEE ol BAEACE 53] TR mEE

I mMRES) |EILE)e BHEES KR i Foid 7
el ERES AESINCE B BaTFo mEgo et FR
olo) thel HEe MBNOZE %IISILX} &8 EHiH(atropine,
propranolol, L-NNA, ODQ, indomethacin)& &% HIEEGIL
SEAHERS BLE BZOIYTE TA BRTY S SRV
H5kd ARS #EHBIkol phenylephrine 0.1 xME RSl
MES WA RECIA organ bath RolAS] R T BE
7} 10, 30, 100, 300 pg/me7} HTE RHET R, KBNS
818 * 6.6, 633 £ 96, 306 * 65, 95 * 39 %$OF BHAT
mEol ol wiel A& MUBRY MEERES REY &
URACE (Table 1).

& - ~3E - A5

neo EERS NENEAmS BEsH Bilfol Act
Z MERE@EOI=  endothelium  derived
factor(EDRF)7} Qlo] ME MEEM 53¢ &#ElE it
oA HELE ZHAHEA RIS & BETFY WEES HES
ARt BE EERT vIE7IXE phenylephrineS #B510] #it
mEY WHEeS FES REolA BETE So¢ 2 1014
+ 04, 1023 * 0.7, 1033 + 1.0, 1051 = 09, 1062 = 09 %
WHEACE MESAREME REd St Ba7F MEtEEM
2 BAEE 4 YUciTable 2). ol BATFY MEMEIEMRO]
neErEMBEe fEF0l UASES RESIEE Rat  aortad] A
endothelium  dependentdt SUEERAE NOQ AR
guanylate cyclaseE E#E(LO SallAl 0] Fo|XIT}. Guanylate
cyclaser= GTPE GMPZ ##iA]H cGMP= SiE# U9
[Ca”liE WPAIZ BBEAS VERIT) X3 GMPE PKG
(cGMP-dependent protein kinase)E WE¥:A{VA|A LBHS SiE
AT, w2k NO9| £Kol HABHAL QoIXH, mE)
MEEIERT WG Bk

BHATY ShEER #E@S duEr] Hdl] HA nitric
oxide@] fEFHQIAE ol 7] A5l nitric oxide inhibitorQ]
L-NNAE §lEHsll BA2TE Rl BESH R, L-NNA
BEYHET 835 * 6.2, 672 = 73,344 + 28,138 + 28 % W &N
oA EEEtR 1069 + 1.3, 108.7 £ 1.8, 107.2 + 3.1, 109.0 * 4.6
% I EHOE BATY AES HEERS BEE REE &
ASS BA T HMEERC] Y7 NOoi of¢t fEfo] UES
oJZFCHTable 3). B}RI7IAZ cyclic AMP inhibitor@] ODQ2} Fi
RS EETHIQ]  atropine, inhibitor9]
indomethacing &% HIEHSIL BEATY WS BHES v,
BT SHEERS 015 #iol Jdl EHEIASE BEE &
URTHTable 4, 5, 6).

ole HEATS MBIEAS ol £HEle HoFEr) 18
L} BATO) ShEEER o] TREER 4 THEMR IS fF
BRIXE ¢oldy] sl RRMER £ ZHE EEEQ
propranolol E# T 5ol BA T HMEIERS 8ol BES F
A 2ele FRAERS MEHRSH fEFO] A8E BAFTIE St}
(Table 7). =3} FR el wmH@ARo] KCI 65.4 mME #8510 Ut
S mE WS 100% WHE/ISE BHiL, organ bath {9
BEATY BE7} 01, 03, 1.0, 300 ug/mo] HEE RESIUCE
I &R RS RE koA 983 £ 05, 954 = 09, 923 + 15,
8.5 + 25 % WHEHICE BAT BES Mol wel SES #
HiIBIIRS) SEREMERS BEE 4 AU (Table 8), BRSO M
Biikol BRF 10.0 pg/mE FIRBISIIL KCl 664 mME 5G]
A2 W UERS NS 1039 + 25 % KENCE BHET
incubationol] 9t KClI9| Hi#E19] e BERE & JUTH
(Table 9).

DI LS EEolA] BATO MmEo i stEERS Sl
A Vel S & & UNeH, 0|9 2 (RS B2 TY S5
ool gk fEfolgt 2ot YO F Byl wE fRE &t
o BA&TY #ES ol AMSH Bid 4 Jeeiziil 2ot

relaxing

cyclooxygenase
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BET7 BRY Bkl Mxis I8

2 &

BT S BRNOE REHSY] Bokd BEY il
Bikol viXle BEES BERSIM tlen 22 #%S Iyt B
AFE RHNES) MEERES VeI, REMRRE Mo
ol AEERS BEE o+ JAUCH LNNA FIREE BT
HERRE EEEIG O, ODQ AR, Atropine BIEEE,
Indomethacin FIEEE BATY MEHRR:E BEEJACH
Propranolol FIREE BA TS MEER e BRe +
L, KCIE FHsH e ol sBERS ved on, Ba7F
BIEE7}T KC19) ol BMEE FA) Ech

M EOl gRE Hol HaTo NE MERRE mEHEMK
S} 71EF o) {EFOl QoA UERS BEE = AT meEs
2 MEAlE BNOE AT MHS vl & AR 2o}
Ao 2

=

B dTE 20033 AFZehShal wHiA Yo Qs +HEAUS.
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