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Effect of Bambusae Caulis in Liquamen on the lIsolated Rat Aorta

Hyung Chang Kim, Eun Ho Kyung, Han Il Na, Gye Bok Lee', Mi Ran Jeong', Jong Hyun Han*
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Bambusae Caulis in Liguamen has been used as a herbal medicine for the treatment of heat, paralysis of the
hands or feet, or hemiplegia. In the present study, we investigated the effect of Bambusae Caulis in Liquamen to the
phenylephrine (PE) induced contraction of isolated rat aorta. Contractile force was measured with force displacement
transducer under 1.5 g loading tension. Contractions evoked by PE 0.1 pM were significantly inecreased by low
dosage of Bambusae Caulis in Liguamen, decreased by high dosage of Bambusae Caulis in Liguamen. L-NNA, ODQ
and propranolol significantly altered the effect of Bambusae Caulis in Liquamen, but indomethacin did not change the
relaxation of Bambusae Caulis in Liqguamen. These results suggest that Bambusae Caulis in Liquamen can relax EP
induced contraction of isolated rat aorta and that this decreasing contraction related to sympathetics.
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20l &t Phyllostachys nigra(LODD)  Munro  var. {15} propranolol, I-NNA, ODQ, indomethacin, atropine S¢€
henonis(BEAN.) Staff9] ¥ W& #HEAT Bambusa tuldoides st HRERS S0l TN 22 BRE Il #ESt
MUNRO, KEHH/T Sinocalamus beecheyanus (MUNRO), = "ot}

Mc-CLURE var. pubesceus PFO] €& Eof FoiA] s IRHS

2 FESH S 30-50 cm B AT Y] vl E BREolL zH 5 4 ﬁol—%]

AEZ AW A Adloll 2X 51 EE Fo] &ZolA W

B BHE D2l Wol B2 Zoich Y. iRl ik HEEE 1L g

HalH O, B ol ASHH WEEVIE, S AR Fegol ol 1) S8

2 hREX REEEY MOER, OREY 59 B8 tlx BRI f8E 250 g M) M Sprague-Dawley: &
AT, i) gsols EZIEEE-ol=24  arundoin, RE HiE EHR B HEY @EH A8 B8 59)

cylindrin, taraxerol, friedelin 0| F{ESHH IH0] G5, o]
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2) #ht
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3) fEREE

& EHEOl S I S phenylephrine, propranolol,
indomethacin, ODQ(1H-[1,2,4] oxadiazolo [4, 3a] quinoxalin 1
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one), L-NNA (N nitro-L-arginine) 52 Sigma(US.A)E,
buffer solutiong THE HAES FKifk WS HEASKEC

2wy

1) ARY mEol #H3 &

fE 250 g AHLS HtE ARE BT cageol €2 F CO,
gasE HEASIH ERIEAITIAL SERE LIRS MMM ABRS 7
Higlo] B#EZ 28IA17] Kreb's solutionol] € &, Mol £
o] 71X REE H717} 2-3 m7} HA 810 MagnusiEoll W}
Kreb's-Henseleit bicarbonate buffer solution (115 mM
NaCl, 22.0 mM NaHCO;, 4.6 mM KCl, 1.0 mM NaHPO,, 2.5
mM CaCl,, 1.2 mM MgSO, 11.0 mM glucose)o] ZEUE
organ batho]l fREESIITY fEHEIARS W /1S RIESH ] SI5h
o MEY —S isometric transducero| ERSKE 15 g9
resting tension& fSIAIL FHUk #5771 polygraph (Grass 7E) L
of fisalArt.

2) HEtRE

BEO #MENEME Student’s paired and/or unpaired
t-test™ o] #ESIH.O0, p-valuer} H/NR 0.05 01512 ZHe Bo)
= BB AES R0 BRE AT

4945

1. Phenylephrine(PE) 0.1 ptME F#et MBI ol viX|= g
9 g

TS WEES BEESl) A5t BRY fMEiEke] PE 0.1
IMS #Esle] MES WMHAIT Rkl e RHESIHS
o, ojulo] I #5712 100 % U KEF1S 2SI B (EFS BR
SIETE. 7TiES] organ bath & @E = 0.01, 0.03, 0.1, 0.3, 1.0 m¢/
n7t HEE HESIGCE I &R O 8RS KES
123.4+14, 129.7+19, 115.2+2.4, 49.2+4.1, 13.6405 % W #E/ICE
i PRI E MEY BWHERE BRom KEolAM e kg
fERE BEE 4 AAUrt (Table 1).

Table 1. Effect of Bambusae Caulis in Liquamen extract on the
contractile force of isolated rat aorta pretreated phenylephrine 1.0 uM

Drug % Contraction

PE 1.0 uM 1000 + 00
BC 001 ml/m 1234 14
003 1297 £ 19
0.10 1152 + 24
0.30 492 + 417
1.00 136 = 0.5

Mean values of % contraction with standard error from 6 experiments are given.
BC : Bambusae Caulis in Liguamen, PE: phenylephrine, * Statistically significant
compared with control group(* p<0.05, ™ p<0.01).

2. KC1 30mME ZEsH mEM#Eol nixle 1mES) a3
MRS FeES BESH Aok BRY Fdike] KCl 30

mME #ERsl MES WHAT RigA BYe REsIHS

o, o]wlQ] d #EHES 100 % W #EHOE3I] By fERe BE
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BIC). 7S] organ bath A EEE= 0.01, 0.03, 0.1, 0.3, 1.0 m¢/
7t EEE RESKHCE O BR OB #RY WENS
104.2£04, 107.4:0.8, 108514, 100.4+2.0, 64.4t25 % WIS
Z AR 1.0 nt/neoll A SEERS BZE & JYTE (Table 2).

Table 2. Effect of Bambusae Caulis in Liguamen extract on the
contractile force of isolated rat aorta pretreated KCI 30 mM

Drug % Contraction

PE 1.0 M 1000 + 00
BC 001 ml/m 1042 + 02
0.03 1074 + 08

010 1085 + 14
030 1004 + 41

1.00 p44 + 25

Mean values of % contraction with standard error from 6 experiments are given.
BC : Bambusae Caulis in Liquamen, PE: phenylephrine, * Statistically significant
compared with control group{* p<0.05, ™ p<0.01).

3. REMIFE BRESH mEA oiet Mg a3

ME9l NE #ifE(endothelium cell)o = EDRF(endothelium
derived relaxing factor)7} Qo] MI&9] SHABEMRO RS W
2 NI ZE AASH defol4] MBS eSS #HZol] 9ot
o HRY FHERO] PE 0.1 uwME #85le mMES W#EAIT
Rigol A S HHclEom, olule] WIS 100 % K #ES
o5k #yol RS BESINCE M8 organ bath R B
= 001, 003, 0.1, 0.3, 1.0 n¢/me7} H T2 HEASIFCE 1 R
H BIRSY W AE/S 1234414, 129.7£1.9, 1152424, 49.2+4.1,
13.6+0.5 % WHEICE MENEMBE BRES MBS WE
712 NEMBE BRESIA &2 mEol il SRoIAQ K
2 #gEolA ETEACHTable 3).

Table 3. Effect of Bambusae Caulis in Liquamen extract on the
contractile force of isolated rat aorta removed the endothelial cell

Drug % Contraction

PE 10 uM 1000 + 00
BC 001 ml/m 1234 £ 14*
003 1207 £ 19°

010 1152 = 24*
030 492 + 417
1,00 136 + 0.5

Mean values of % contraction with standard error from 6 experiments are given.
BC : Bambusae Caulis in Liquamen, PE: phenylephrine, * Statistically significant
compared with control group(* p<0.05, ™ p<0.01).

Table 4. Effects of Bambusae Caulis in Liquamen extract on the
contractile force of isolated rat aorta pretreated propranolol 1.0 uM
% Contraction

Drug Gontrol Propranolol
PE 0.1 M 1000 + 0.0 1000 = 00
BC 001 ml/m 1235 = 21 115 £ 26
003 1436 + 32 1250 + 43
0.10 840 £ 20 759 + 34
0.30 140 = 20 206 £ 26
1.00 52 £ 15 95 * 05

Mean vaiues of actual contraction with standard error from 6 experiments are gven. BC
* Bambusae Caulis in Liquamen, PE : phenylephrine, * Statistically significant compared
with control group(*: p¢0.0b)

4. Propranolol fiEEo] ket AR MBIk that /g gzt
TR BEER HEmo] TRIMER b 2R it fEH
QAXE otry] sl RRELE B 2EM  EEEY
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propranolol 1.0 iIME BIEESHL /TS organ bath N BE =
0.01, 003, 0.1, 03, 1.0 mi/m7} HEE BESIPTEL 1 KR
propranolol JEIERT 123.5:21, 143.6%3.2, 84.0+2.0, 14.0+2.0,
52+15 % H#E/IOlA JEEME 1115426, 125.014.3, 75.9:34,
20.6+2.6, 95205 % W HESICZ AIES] StUEERC] HESIA \
HEE BEE 5 AACKTable 4).

5. Indomethcin FigEHEol #t FFC) fEHEMR] ther MRS G

riES HuEEER #0) cyclooxygenase AR} BiRHO] QU
= AE ot sl
indomethacin 10 pME BIEESIIL #ES] organ bath (N HE
= 001, 003, 0.1, 0.3, 1.0 me/m7} BT FEEIACE 1 fEE
propranolol [EFERT 108.3:04, 116.5:0.6, 100.3:3.5, 39.7:3.8,
204428 % Hz#ESIolAl  EEEME 1071203, 114.620.7, 79.9+15,
32,6122, 11.70.9 % I /122 MigS HiE/ERAo] A&ESHA
HE EHRT 5 YUCHTable 5).

cyclooxygenase  inhibitor@l

Table 5. Effects of Bambusae Caulis in Liquamen extract on the
contractile force of isolated rat aorta pretreated indomethacin 10 um
% Contraction

Drug Control Indomethacin
PE 0.1 uM 1000 = 00 1000 + 00
BC 001 mi/al 1083 £ 04 1071 + 03
003 1165 £ 06 1146 = 0.7
0.10 1003 + 35 799 £ 15
030 387+ 38 R6 22
1.00 204 28 1.7 09

03, 1.0 m¢/m7} FEE RESIGHCE I &R NNA EHEH
1234414, 129.7419, 115.2+2.4, 49.2+4.1, 13.620.5 % M #5F7014]
REE 96.70.5, 90.4+0.6, 54.2+15, 16.4+1.1, 9.2+0.5 % W/
2 RSl BEMERC) HESH EES HZEE 5= YRUCkTable 7).

Table 7. Effects of Bambusae Caulis in Liquamen extract on the
contractile force of isolated rat aorta pretreated I-NNA 100 pM
% Contraction

Drug Control I-NNA
PE 0.1 uM 1000 = 00 1000 + 00
BC 001 m/ml 1234 + 14 %7+ 05
003 1297 + 19 904 + 06*
010 1152 + 24 542 £ 15*
030 492 £ 41 164 + 11
1.00 136 + 05 92 + 05

Mean values of actual contraction with standard error from 6 experiments are given. BC
© Bambusae Caulis in Liquamen, PE : phenylephring, * Statistically significant compared
with control group(™: p¢0.05)

8. i BiREEO] &S} epinephrinex} KCIO| Uy #772] ¥13}
MRS AE003 )@ KEQO0 n)E mIEESIL
phenylephrine(PE) 0.1 pM3} KClI 30 mME %3l WIS
H#ssh vy, Mg S BolAE 117.4+3.33) 109310508 i #5577
9] s AR on, Mg KEBoIAE 3.1:049 34.8+1.4 % iy
ISR FES MEY #E BEY - UUrk(Table 8).

Table 8. Effects of phenylephrine 0.1 pMz} KCI 30 mM on the
contractile force of isolated rat aorta pretreated Bambusae Caulis in
Liqguamen extract 0.03 m£ and 1.0 mf, % Contraction

Vean values of actual contraction with standard error from 6 expenments are given. BC
: Bambusae Cauiis In Liquamen, PE : prenyiephnne.

6. ODQ gIEE &S B FEHBIRA S M\ HwR

RIS SUASMER #E0] cyclic AMPRIY] BiRdol e XS
ol 7] 181 cyclic AMP inhibitor®! ODQ 1.0 uM FiEHES}
I 7iES) organ bath & EEE 0.01, 0.03, 0.1, 0.3, 1.0 m¢/mé7}
YT 2 BHESIITE I %% ODQ jEEg] 123.4+1.4, 141.0+2.5,
98412.0, 27.0+25, 14.0:07 % WHEAIANA EEE 992:04,
98.4+1.0, 53.4%1.3, 19.1+14, 85+05 % WHE/OE MRS Bk
fEflo] HESHA BEE BEE 4 giArk(Table 6).

Table 6. Effects of Bambusae Caulis in Liquamen extract on the
contractile force of isolated rat aorta pretreated ODQ 1.0 uM
% Contraction

Drug Control 0DQ
PE 0.1 uM 1000 + 00 1000 + 00
BC 001 ml/ml 1234 + 14 992 + 04
003 1410 £ 25 984 + 10°
0.10 984 + 20 534 + 13
030 210 £ 25 191 + 1.
1.00 140 + 07 85 + 05

Mea'! values of actual contraction with standard error from 6 experniments are given. BC
: Bambusae Cau//s in Liguamen, PE : phenylephrine, * Statistically significant compared
wnh control group(*: p<0.05)

7. I-NNA FigHol &3t BRQ MEHEhRol tish /el dut

PIES] FUAEIER HEMO) nitric oxide 9] AT} BHRHO) A&
AE LotE7] 215} nitric oxide synthesis inhibitor@] I-NNA
100 uM BTEFESIIL 7riES] organ bath & #4EEE= 0.01, 0.03, 0.1,

Drug Control BC 03 ml. BC1.0 ml.
PE 0.1 uM 1000 £ 00 174 + 33 31204
KCI 30mM 1000 £ 00 1093 £ 05 48+ 14

Mean values of actual contraction with standard error from 6 experiments are given. BC
Bambusae Cau//s in Liquamen, PE : phenylephrine, * Statistically significant compared
wm control group(™: p¢0.06)

9. MEQ] tensionol VA& MBS R

gL Mol thgh tensionoll Al FEre &S] {15t
o] B9 HEHEINRS] PE 0.1 uME #282510] MBS Ik #EAI 71X
% AF MEY organ bath i EE+ 001, 0.03, 01, 03, 1.0
nd/me7t HEE HESIAct. I #R M Bk tention2
0.006+0.003, 0.017+0.005, 0.027+0.007, 0.026+0.008, 0.127+0.019
g/gL. 2 TS BEV} Ee) Wit MES tensiont IEHIE
S BEE & JUrt (Table 9).

Table 9. Effect of Bambusae Caulis in Liquamen extract on the
contractile force(g/g) of isolated rat aorta

Drug % Contraction
BC 001 ml/ml 0006 = 0.003
003 0017 + 0005
010 0027 + 0007
030 002 + 0.008
1.00 0.127 + 0019~

Mean values of % contraction with standard error from 6 experiments are given. BC :
Bambusae Caulis in L/auamen PE phenylephrme * Statistically significant compared
with control group(*: p¢0.05, ™

A 2t
HRS RABIO) £3) BEA MEBA B2 BAQ &uio)
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Fgst ¥e JiEmsiel MY Bt B il &3 thad
HRAAQ U9 EE Boll FolA il WHOE HEESH 17

2 27 Fo] SEHY WEE I3 wWol 22 Aol 4y
B ke HEEESTI L, B ZRd ASlH By, #
¥ FZ9 Hago] Ao FE HREK, REEEEY MSES, H
WY 59 &S tAUnt. MiEY o= ESIH 2H o]
EFA] arundoin, cylindrin, taraxerol, friedelin S0] Z#ESHH
9l B, oll4kE, HIEWIR, 222E 52 aadr).
HEERTYC 2 MAMER, FIRMER, MELIER, BEES
O HIFEIER, JUAEIER, UBBIER, SE3ER, SWER, i
AGIWER, IERRE TIER, MHIER, JUBMUMER B0 &R
Aem, HMERNCEE hREOE Qo MRS, SEEE +5
REgol FEFESICL.

olol] &= MiES MEd gt MeES ERNIE 75
71 #1581 propranolol, I-NNA, ODQ, indomethacin, atropine
29 gy 3 HEERS Solol LIS 2 KBRS 3V
of #wsshe diolch

RS WERS BES] Slolkd BRY #tHEkol PE 0.1
M2 sl MES KHEAIY RigolA BYS RESIHS
o, oJml S} W AEFIE 100 % Mg HE/1 L2810 Bl ERE BIE
BIT). #THES) organ bath Ay E2EE= 0.01, 0.03, 0.1, 0.3, 1.0 me/
7t HEE BRSIMNCh I &R W gRY kEhe
123.4414, 129.7+19, 115.2+2.4, 49.2+411, 13.6405 % Y EHOE
Mg SEAE MBS WHEERS BY2H KBS g
ERS BRg 4 UR/UCT (Table 1).

g WELS Egsl7) 5k AR #HENke) KCl 30
mME #Hole] MES WHEAIZ] RigolA BYES RHESIHNS
o, olul9] I ¥E/1S 100 % W #EF1CZESI] Eo] (ERE #E
STt ATHES organ bath Ay EE= 0.01, 0.03, 0.1, 0.3, 1.0 me/
w7t HEE gEsrt I BR Ol 8RS WEe
104.2+0.4, 107.4+0.8, 108.5+1.4, 100.4+2.0, 64.4+25 % WHEHES
2 M 10 nt/molA) HEERES B8 & ULt (Table 2).

MES N (endothelium cell)olli= EDRF({endothelium
derived relaxing factor)7} Rlo] &S S EMAC] BRgESICE wl
2 UF M ZE AASH MEfolA] MBS BEEe #BiZol7] 15}
o AR FEHIEER] PE 0.1 pMES #H6le IES #EAIZ)
iRigollA] YIS RESISICM, olile] W#EIS 100 % W
o Zslo] #YQ FRS BZESIST MBS organ bath A BE
=001, 003, 0.1, 03, 1.0 nt/me7 DTE RHSIICE L R
EH BIARS) W EESTS 1234+14, 129.7+19, 1152424, 49.2+4.1,
13.6+05 % W HENCE MEREARE BES MBI KHE
712 REMBE BRESIA &2 mEd tal SEAIAS l#EH
2 RS ETHUCHTable 3). o= MRS BHRINCE A
slet] FEBS wEskEnl o] e EES 2o, 2515
mERERE BET HBd 1S BEolsh Mzisich 7
B stEEER o] AR R B A tist FERUXE
Lot 7] Asle] TRIEER B AR EETFIC! propranolol 1.0
IME HIERISIL A1) organ bath A #EEEE 0.01, 0.03, 0.1,

0.3, 1.0 m¢/me7} T =& #ESINHCE L #ER propranolol FEEEH]
123.5+2.1, 143.6+3.2, 84.0+2.0, 14.0+2.0, 52+15 % Ut #ESI01A]
EE® 111.542.6, 125.0£4.3, 75.9+3.4, 20.6+2.6, 9505 % I #E
7102 MY SiEfERC] BESHA BifEE S BRE + ATt
(Table 4). ol&= £ METMEERC] TR RS} HEESH E
AYES RSt MY MAEER #80] cyclooxygenase A
T} BifHo] e AE Loty 8l cyclooxygenase inhibitor
Q1 indomethacin 10 WM E BIEEEESH 1Y, MES] S ERd= &
B BLE BIZE o JAUCKTable 5). MRS HAEEM Higol
cyclic AMPSI] B0 Q= A8 Lot r] 181 cyclic AMP
inhibitor@] ODQ 1.0 uM3} nitric oxide Q] 4L BiRAOl Y=
AE LopE7] 16K nitric oxide synthesis inhibitor@! 1-NNA
100 uM HTEEISII YRS MEo) tish (ERE BESH vl Mg
SR S W AEERC] MflE S BRE 4= JUACKTable 6, 7).
o] F&of tish fEFES o ol A WHEIY BPE 7t
AgreAol tdire TS mrsdlor & St 443ich

g8 MmES AE003 m)3 KEQO0 m)E BANERESKY
phenylephrine (PE) 0.1 utM¥} KCl 30mME #Eisld i #z1<
HEESE b, AT ABOIAE 1174333 109310502 i #5717
Q) 1EME iAo m, Mg KEMNAIE 3.1:042) 348414 % g
WHOE BF% mMEd #LE \BEE = JASS MES B
Bol Uigt 2R E 2 42Tt L 8 4 AUrkTable 8). 71iEo]
B Mg e fERS BESH ul, BEC Wit &9 RRE
7t 0.006+£0.003, 0.017+0.005, 0.027+0.007,  0.026+0.008,
0.127:0.019 g/gO. 2 1@iNE S HEKAE Y2 TIE 7184 thet
w7 WS T (Table 9).

old RRE #HEchH ME VB REE 4% nEd K
TEFRE &8 Zy #|mA] FHiol viEhbe RS idii=
U1 #zsior & 220l MiEe] Ao EEE 7Ieeor &
Aolgal 2ok o)A 9] MEEIERS RREERS BRI
St fERCE (LIERO] e BEEAERCl A FESITT.

2 o

RS HMEES EEMCOE S A5k BRe mHE)
fkoll vixle BEs BRold o8y 22 #HS Ik
Phenylephrine© 2 FEHSH MSIL #Fol tist] MBS S EolA]
= WEERS KBolM e SEERS UEITEL KCE st
MmE ol sl g KEOIA MMEERS Vekdo) AR
MRS BESH Mg talA Mg PRolA i #E KEolA
MAEIERIE VIERHTE Propranolol HipEEol #Kalo] #riE KEol
A19] BhERERE BIFEEIACE Indomethcin FIERON] 4KSH 1THE
o Mol tht 8 HMES 4 giUrt. ODQ B -NNA g
Holl &3l g VB W HEERC) MAEI=IRC) /I  silEEol
51 epinephrined} KCI9| d #5770 HESH BMLE VIERITL
9. MBS MES tensiong EHAIZCE DALY ERE Hol 41
B ZRSH FRAS BET 4 AACH ME HERRE Q82
BT RSL BiHo] e ASE BHECL
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