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The Effect of Three kinds of Coptis Rhizoma on the

Contraction of Isolated Rat Tracheal Smooth Muscle

Young-Chel Suh, Seong-Woo Lim, Gil-Cho Shin, Won-Chul Lee
Dept. of Internal Medicine, College of Oriental Medicine, Dong Guk University

This study was carried out to investigate the tracheal muscle relaxation of water extracts
of three kinds of Coptis rhizoma and also compare their effects with berberine and palmatine,
which are the important alkaloid components of Coptis rhizoma, in isolated rat tracheal
smooth muscle. _

As a result, Coptis chinensis showed significant tracheal muscle relaxation on KCl-induced
contraction and more markedly on carbachol-induced contraction in dose-dependent manner.
Coptis japonica exhibited also tracheal muscle relaxation on both contraction with slightly
weaker activities than those of Coptis chinensis. The activities of the root hair of Coptis
chinensis were the most weakest in three rhizomas. Berberine and palmatine had strong
tracheal muscle relaxation, especially, on carbachol-induced contraction, however, their
activities on KCl-induced contraction were weaker than that of Coptis chinensis.

The inhibitory effects of three kinds of Coptis rhizoma on the contraction by KCl and
carbachol were investigated to explain the process of their tracheal muscle relaxation. All
rhizomas inhibited the contraction by both agents, among them, Coptis japonica showed the
most significant effect, so indicating that the tracheal muscle relaxation of Coptis rhizoma
may be concerned with the blocking of muscarine receptor and Ca” channel.

[Key Words] Coptis Rhizoma, Tracheal Muscle Relaxation
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WHE o] 4L F2 alkaloid ¥l 9% Ao, FAHEY berberine} ol = palmatine
H 23 2 259 alkaloid Ao Q= Aoz 984 Qu¥?

FEX MBS 8 BRHS 5402 de 2oz o A A2d 3 EES
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1. ##
1-1. %5

JNFH (Coptis chinensis Franch) ¥ BEXB(Root hair of Coptis japonica)e 27t wisolA
FRleted ALEsy ow, BEE(Coptis japonica Makino)& 429 HEAFHIA AFS T+Y&
o ARG8T
1-2. AJ%

indomethacin, carbachol hydrochloride @ EGTA (ethyleneglycol-bis(B-aminoethyl ether)- N,
N, N’, N'- tetraacetic acid)= Sigma Chemical Co.(MO) & A EE& A48 berberine
betberine chloride hydrate®A), 221 palmatine® palmatine chloride hydrate® 4] Aldrich
Chemical Co.,, Inc.ol Al 7+ 3] AL gdgth 718 AgL wF 24 EFE A&
1-3. B8

Sprague-Dawley® rat (A% 250-300g)E ¢4 F8 Aol ALeAT 2+ 4BdE rat 107t
2§ AR St Als R BRE 33 A oL, BEA (WE AESAT
1-4. 717|

A 2] 712 Al (ink-writing curvilinear polygraph)e Grass Physiograph(Model TD)E, 2553
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% 7l(isometric force-displacement transducer)= Grass FT03CE, 28 2 oA Z2EA R Mi

cromanipulator(Narishige, M-3)& A}281t}. 8 2bath® circulating bath(Eyela, NTT-1100)
g AHgsiyth

2. hik
2-1. AEEEEY Ax
ol AEA BAT IEE ANE 2 BRHEY 2T 30g2 44 200mlY FF P23 ¥
I B 80miE 7Hg o, £EA44A 24 B 59 4AA e FEh 3F HHS F
Z2d% B o9stn odg 3 AZW7 (rotary evaporator)Z o143t AFAFIEAM EE A
AT T, BFAZ7 (freezer dryen)2 ¢4 AZAZTH 2 HHFE 59 F5F2 JIHEHEY 4
¥ 38z, B¥#ES 7T 32g 23 HFEHEY B 08golAh
2-2. JI#X 12| gEo A
A FES AAANA gde AAGA JAYAZ g, FA 7IRAE AF &gt 71#A
Zd 29 e AWE 2 4 ZH(connective tissue)S A A1 7é°] 3mm¢ 71#A 1 H
HE A e Ao AL3IAT o] 12 FWE E43A utd H2d M(tungsten wire)dl
Zol dofd oA dojut: A WIE 7Esgch
2-3. Yy R=E
2-3-1. Krebs-Henseleit % (KHS2%)
°of &AL 71#A 2Ho] AR {AHA &7l 4F d¢Aelth T 242 NaCl 118,
KCl 47, CaClz 25, MgSO4 1.2, NaHC03 25, KHoPO4 1.2, glucose 119 H| &2 Eg sl Al
atgth. oldl, 95% 02-5% CO; €% 7128 A& FUAZ AelddA Azs
2-3-2. Ca”-free 8%
. KHS$9elA CaCltldl 2mMs| EGTAS H7bstdd Azsdth
2-4. Carbachol % KCI =&£0f Cf¢t 7|&x ol £ £F
3PCZ HAEE &Lhathd] Krebs-Henseleit £ 10mlE ¥ 9%5% 0:-5% COEF 7125
d&H0z FTFAAT QoA e 73R 17 2HE $A02 BESY ZARH ZdE
B8 §% £ bathel AR AL OE 2 2L 2 £% HE|d 42t A #
g 24 AXE ol&3ld 27| YL 1g Ry H4F A7 o) FEE FAAF
Z1Ed GEAL 33 n@sgon o uf 23 FHL 4 =HI{Ht “ésé A7k fAE ©
%, cyclooxygenased] 9% BAEE AAE7] 8 24& indomethacin(10 UM)S.2 23}
At indomethacin® 7t 4% 5% A& 23 o ZAREZ s
Ag Ao 654mMe} KCIZ 33] o) £ZAAE o, ¢44% 3 191 $&L

Q

& A8l em, carbachol (0.1uUM) E£E 654mMe KCI2 H2 $£3%7]4 o

o

¢ =Rikl
2

7
ge o 7zt
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0.001 mg/mi, 0.003 mg/ml, 0.01 mg/ml, 003 mg/ml £ 0.1 mg/mle] AE 4EE Frtgle U
Ebd #-&-2 Van Rossum®l W 7o) oie} 42171242 44 712890
2-5. KCI &% R0 08 535589 5 A 53

4% el oet A¥ FAE F F, /@A 2HE 1g9 RIAAY s AT Fx FF
& FANRDG. KCY FEol BE A#A £%0 dad KEFZEY £2 I4 ENT @
As7] gatel B 79 e AgART. £, hEF(contro) 22A KCIE 15mM, 45mM,
135mM 2 180mM T=2 Z7IA7|MAM £29 ALE HA 2% g2, HEFEFEL 47
Olmg/mi¥ KCIZ Asty] 15826 na) Rald ¥ KCFEel BE +% oa ang
&g

2-6. Carbachol $£+=0] (st AR %S9 += oA &Y

KCl 4 carbachol(10°M - 10'M)&  Argatel 5)83 59§ wioez 233t
Carbachold] 5% Z7te] W& 4% w$d tiste] HEFZEES carbachol 74 10844 T
4 (0.00lmg/ml, 0.01mg/ml, 0.lmg/mD2 FREF T, £2 d4 232 % 599 wyq oz
A 71244 d4& 7123
2-7. Calcium-free °%M0M carbacholOl °|3t MELU Ca’*galol hs
REFEEY +% ANE £F

Calcium-free £-o] 7|#2 HHE BEY ¥, carbachol 10°M A7t A% AN A 5% @
ol tisto] HEHE B0l oW WL HoEAT AR/ Hohd AR ST(0.0mg/ml -
0.Img/ml)}% carbachol ol 1087e] na e &, 2 £% 94 232 & 509 ¥y
w2t A 7EA G A4 12 E[
2-8. Data2| =AM

NE 29 50% A FT(Cxp)= Computer Program™(Pharmacological Calculation
Version 4.1)& ol43ted &35 en 54 Ade Student's T-testd: o188t Pgtel 005
o o feAol e AoR BATY.

. EB&EX

1. Ccl =500 o8 jilF4Ee 718X ojgt &7

JIFEEY F2 82 KClo| ¢ 071b MES 2234 3 NuA £5& £F JEHOR o
$AHT. &, KClo| o8 #Hdl £2(654 mM)dl tiste JIIEE 22 0.00lmg/midA 56%
1.5%, 0.003mg/mlel A 21.3=21%, 001 mg/mld}A 67.0£3.4%, 0.03mg/mlo] A 92.0£2.4%9] ol
¢ 5AE Ve (Fig. 1). 53, 00lmg/mle ol¢t &¥e FHEY FAEoz I#HA
berberineo] &L e & FI A UEMNE ol B R(520+34%) 5t o B8t th(Fig. 2 ). JIEE
o) Hdf oj¢he 30%E UENE 93 T2 (ICx) & 0.0063mg/mlel ATt
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Fig. 1. Concentration-response curves of Coptis chinensis (Chun), Coptis japonica (Il), and
Root hair of Coptis japonica on KCl-induced contraction in rat tracheal smooth muscle.
Results are expressed as percentages of relaxation to maximum contraction of K'. Each
point represents the mean values* SE(standard error) of three experiments.
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Fig. 2. Concentration-response curves of berberine(ber) and palmatine(pal) on KCl-induced
contraction in rat tracheal smooth muscle. Results are expressed as percentages of relaxation
to maximum contraction of K'. Each point represents the mean values*SE(standard error)
of three experiments,

2. KCI =50 N8t AsEe 712X ol &3
A 3289 7127 ol@ ANE JIKE 229 %4 AAT B (87 dEH)0z
Gepou JIBE FEBET oa 4@ olg ANE HoFUHFg D 3§ BEES
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000lmg/mlof A& ol¢ wrgo] {ien 0.003mg/mifA 14.0+50%, 00lmg/mllA 520+
6.0%, 0.03mg/mlo] A 81.0£50%9 ol¢hS el 2 0.lmg/mldA e H0£40%9] o)
¢ BAE HAFed ot JIFHE 003mg/midMe o]¢H920+24%)F Bl EFold,
B 718X ol¢t ade JINHERTE L3AT 00lmg/mle] FLYF FTAME KHY
FAEY berberine®] EFE20:34%)t FLEA JEgon FEES E UE AEQ
palmatineR ot o 73 A3 E B odZY (Fig. 2). BREY Hd ol¢e 0%E Jehie
QA FE(ICx)E 0.01lmg/mlol Tt

3. KCl £&0f dIst £7&o 7|&2X ojgt &%

EFHE T2 718A ¢ Avte NEED A¥EY add viste 84 dEHT (Fig.
1. &, 00lmg/mly) ¥& FTode A3 kol gden 0.03mg/mldAE 14.0+63%2EA
o3k o]t W UEhhAh 23U 0lmg/mle £ FTAME 690125%9 EIAE B
Fo} JIIFEE 00Img/mld M9 &3(670£34%)2 H <t

EFEY Ho olge 50%E UeHUE oA FE(Cx)E 0.068mg/mizA o # JIFEES
ICxp Rtk o 108¥] 7t =& Fxojdh

4. KCl 50l Ois =32 gkl 712X ot &4
4-1. Berberine®| &3

HE FHRo2 4R berberined &5 1¢M, 3#M, 104M 2 0pM2 £FE 37t
AFVAAN 71#A olg ZHE-2 HESYT Berberine® KClo 943 4% diste &3 &4
02 o|gt Ago] 2718 tHFig. 2). &, berberine 1 #M(¢F 0.0004mg)dl A& ol¢hS YEN A
AAoY FEE HAAGHOZ Z7IA7IH olg EFHE Z7HEIgod 0xM(E 001 mg) dAE
520134%9 ol &3E Vel Ut berberined 71@Ad] it olg FHE-E JIIFHH F25
2oe detglend HEE FEFE9E 4 Ao Jeyth Berberined ICxnd 278 x
10°Mol AT,
4-2. Palmatine® &3

K & F& AR berberine®ls] ®= th2 AJE<l palmatineo] 71#A olgt F LA of
HE 8% o3 HoleAE A¥sigut. 1 23, palmatine® %<& FE(1xM 2 32M4A
£ berberine® Tt © 73 ol EFHE wald wa 30pxMe LR ME 233 berberine2
37 FsiAl vEbgd (Fig. 2). 294 palmatine® % %€ ¢ 1M 0.0004mg)el
AT 100130%9 ol &0E Byoza Yo FLAE berberine 2 TE EHEFZ 2
Ha olgt &7t A8 AL o £ o) palmatined) ICxo& 317 x 10°M= berberines} ¥4
gte] olE BAloldl fr & Aole UNTHP>0.03).
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5. Carbachol £-&0] OIft Jil&¥e 7| #X| ol &7

JI%H#S) %220 carbachol(01xM)d] 9% 71%A 53 falel o= HEY o|¢ EFHE
HoleAE 3s & 23, £3& 4% A&z JqgAIE Ao UBHFig 3. &,
JIFEH 0001Img/mist 0.0Bmg/mle] FE)A 2zt 17.0+4.3%9} 600+65% ol¢ EFHE
B en 00lmg/miol e 100% ol A7 Ao2 et ol 24 JIFHe] KClo) &% +
2805 carbacholdl AF $%S o ZEsA JAFS < & AT JEES Cod
00018mg/ml2 A KCl $%o} B ICoRth o 358 713 7% Aoz dehgeh

=f KERS 7184 ol¢g v$9 tracing graph® Fig. 4o Hl@a| A el

6. Carbachol+£0] 8 Ao 7|3X o] &4

H¥E 389 cabachol5o] tiF 71#A ol¢t AFE &3 JEHo|on, JIFKES
ptA7EAZ 00lmg/mld] FEA 100% ol¢ &3S Vet frhFig. 3). 22y o] ®g ¥
FE¢ 0.00lmg/mis} 0.003mg/mld M= 2tz 95+50% 2 420+17.0%S el JiFEER
olgt A3yt thAh ottt BXET JIFEFE AR KClo &3 5 KEY carbacholo]
A% w54 s 2ot EFHFHo|A. AFHES ICo 0.0027mg/ml=2A KCI %o e ICx
Boh o 419 7hF AR Aoz e,

AFES] 7184 o|¢t 8+E9 tracing grapht Fig. 4o ®l@siAd el i

—®— Chun
—0— i
—R— Mo

Relaxation (% Carbachol, Max.)

A 1
[Concentration], mg/ml

Fig. 3. Concentration-response curves of Coptis chinensis {Chun), Coptis japonica (II), and
Root hair of Coptis japonica(Mo) on carbachol-induced contraction in rat tracheal smooth
muscle. Results are expressed as percentages of relaxation to maximum contraction of

carbachol. Each point represents the mean values* SE(standard error) of three experiments.
Muscle contraction was induced by 0.1uM of carbachol.
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0.001 mg/mi 0.01 mg/m!
+ v x3 v, X3 g4 mgmt
A \\V\
s 0.001 mg/mi 3
M v
0.01 mgfmi
v
8
A
0.00% mg/mi

A
carbachol 0.1 uM

10 min

Fig. 4. Tracing of relaxation by three kinds of Coptis rhizomas in rat trachea! smooth
muscle treated with carbachol (0.1 #M).

A : Root hair of Coptis japonica B : Coptis japonica C . Coptis chinensis

7. Carbachol =0 8t £542 7|2X| oj¢t &4

F£HHE 749, 00lmg/mio]d sl =gt ot a3E BHY=d 003mg/ mi¢t 0.lmg/ml
AN ol¢ ETIF 7zt JIIEKE 0003mg/mlst 00Img/mld A e &hel FUsA veidoz
AONEES oF 1/10 A= axutd ¢lee ¢ & JAHFig. 3).

EFHEY 71FA ol w89 tracing graph¥ Fig. 49] ¥l RaiA JER AT

8. Carbachol +&0f I8 FHEi 4o 712X o2 27
8-1. Berberine2 §#
berberine©] carbachol +%4] hale ol Hr 9 ol FHEF RoleAE AYUI A, 1p

M(% 00004mg)e} TEAME A9 ol¢t &HE YehA Ften 3xM (9 0.00lmg)dlM =
120£28%9 HlEa o3k olghg Hld whal 104M (¢F 0.00dmg)d N = &FH7t F43] 7t
gta] 94011.1%9 ol¢t &S JEHUUT (Fig. 5). FHEFAA 7P E3rt 23 JIFEE
0003mg / mlel A 600£65%) olgt AHS ¢l ZAzs} wws] £ o, &4 AL berberine
ol ¥HE FEERT 3 75 vekdthes A4S 28 £o(Fig. 3. 224 berberine, JiI
FE 2 AFEHE EF 00lmg/midME 100%] o] vwhg-2 HoFrh. Berberined ¥& &
Zo e KClolY carbachole] 93 %] thaf Hl&E ojgh AxE Holy glovt ojit &
L ¥% (10°M)IAE carbachold] 93 =& WA BahA ARzt
Carbachol 4% 6] tha berberined] ICxpe 451 x 10°M o1%idh.
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Fig. 5. Concentration-response curves of berberine and palmatine on carbachol- induced
contraction in rat tracheal smooth muscle. Results are expressed as percentages of
relaxation to maximum contraction of carbachol. Each point represents the mean valuest
SE(standard error) of three experiments.

8-2. Palmatine2| &2

@ E o2 Y29 palmatine® 3uM (% 000lmg)el #& FEAME 150+31%=2A
berberine? #Ag ol¢ &3S UBL O HFig. 5), 10x4M (% 0.004mg)lHE EF7} 480
£34%2 A berberineRthe A o3P on JIFEROE thah 43 oj¢ AFHE BT
23U 5 F59 304M (2% 00lmg) A& berberine, JITHHE, BEHES S oFA7FAZ 100%
9] olg¢t 8¢ UehiUth. PalmatineE berberine® mHE7IAZ 10°M o9 FEAME
KClo] 93 $Z8th carbacholol I F3&d] dia] o 2% ¥&E BaFJ.  palmatines]
ICw 467 x 10°M2 ‘berberines} #AHstsich. |

9. HHEE9 KCI# Carbachol #=0] CJ# & 2 B

ol gel AFoA B ulel Po] HEFETEEol gEF KCDH #EAE FF #=
(carbaghol')oil sle] B AZEHOE o|ghg AA o5 ol F49 o AL 837 4
of ojzfsl 43& AAHgT. ‘
9-1. KCI £&of tfst ®Xumeo| we

=8 WEE ToA 184 HEZ0] KCIY FEE 15SmMAA 180mME /A what
TE dEHoz FEHAUWFE 6). o o, Hdl £&9 5% dede & (ECx)e
587mMeldtt.  I¥u o] L JIKHE, BEE L BHHES Hd oge dodlE FX
(0lmg/mDE KCIE T3y 10844 mizl H2sge o, 22 1668mM, 1547mM 2
681mM= Z718Rem Ht £%9 A7 (Bm)® H2 AT

o Ay
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Contraction (% of KCl max.)

10 100 1000

[Kc, m

Fig. 6. Effects of three kinds of Coptis rhizomas on KCl-induced contraction in rat tracheal
smooth muscle. mo : Root hair of Coptis japonica, it : Coptis japonica, chun : Coptis
chinensis

9-2. Jil®%° Carbachol £= 2y =
JIFHEL carbachole] Yo7= F£3%q Wity f3F &0z £5& AAsgd (Fig. 7).
Z, 000lmg/ml WiRERs HAdh $%9] 91%, 00Img/ml HRER 85%, 12 0.lmg/ml HMRE
Bt 3B%2 At % (Emwol Watgon $A0] ECogkt ¥Watith (Table [). =3,
Olmg/mle) FEoAE Ho £29 35%S Hdo2M 1 oA A4S FEHN HHfFAL

deiglon o o, ECol dxZRT 8678M v ¥A vehgoh
oy = S

—{— Chun0.01
—f— Chunoa

100'1
80 .

60

% Contraction

Logl[Carbachol], M
Fig. 7. Effects of Coptis chinensis(Chun) in doses of 0.001mg/ml, 0.0lmg/ml, 0.lmg/mi on
carbachol-induced contraction in rat tracheal smooth muscle. Results are expressed as
percentages of relaxation to maximum contraction of carbachol. Each point represents the
mean values* SE(standard error) of three experiments.
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Table I. Inhibitory botency of Coptis chinensis on carbachol-induced contraction in isolated
rat tracheal smooth muscle

Sample ECso (M) Emax (%)
Control 227 x 107 100
Coptis chinensis 0.001mg/ml 117 x 10°° 91

001 mg/ml 139 x 10° 85
0.1 mg/ml 197 x 10 35

9-3. H#®iE2°] Carbachol % %R =8

B¥ES 7%, JIFE wa AgHoz £3 o Ao ga Z3A et (Fig. 8).
Carbachol 10°Mel A& JIIFHET slA7EAZ 0lmg/mld FEAA £5& $4A8 dAge
U carbachol 107°Mel thaixe Hzzo Hla) 27.0£70% $&u Qo7 JIFEE (350
30%) 5 47t o Ze £ A4 F&E Jehidd 23931 00lmg/midAE JIIFER G
AAZLo] o ZeAon 000lmg/mle $& FRAAHE £% AAEHE A HolA %o}
JNF¥FEE G JA=Eo] thh 3l

HEES 25 AASYL FEEN HERFEAS Yeuilen 0.00lmg/ml HiRER ECxo
260 x 10°M, 0.0lmg/ml HRER 150 x 10°M, 0.lmg/ml HIRER 106 x 10°M2 A =2
B} zbz 1.24), 6.9u0, 488480 ¥& & Jehi AT} (Table T).

HEES 01lmg/mle] oA A £%9 21%S Byoz4 JidERdE A7) E¢ %
T Ao=2 el

120 "

-—O— #0001

% Contraction

L¥

< T T T
9 8 7 -6 -5 -4 -3 -2

Log {Carbachol],M

Fig. 8. Effects of Coptis japonica(il) in doses of 0.00lmg/m!, 0.0lmg/ml, 0.lmg/ml on
carbachol-induced contraction in rat tracheal smooth muscle. Results are expressed as
percentages of relaxation to maximum contraction of carbachol. Each point represents the
mean values* SE(standard error) of three experiments.
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Table II. Inhibitory potency of Coptis japonica on carbachol-induced contraction in isolated
rat tracheal smooth muscle

Sample | ECs (M) Erax (%)
Control 217 x 107 100
Coptis japonica 0.001mg/ml 260 x 107 100

001 mg/ml 150 x 1078 80
0.1 mg/ml 106 x 10° 27

9-4. £3#°| Carbachol & & X2
E¥HEY At carbachole) 9091 $£2d U 9A #Ago] dzzH Z Aol7t gle
202 eyt (Fig. 9. JI¥HE 2L BHEHo) 0lmg/mlY & FTAAME 2T £% 94
A4S HAAY uudtd FEHE 22 FLAAE A AAES Holx Ut BFE
00lmg/m! 2 0.Img/m! BIRER carbachold] 93 U £2% ZOEA U o F =
N9 ECspd HlEat® 392 x 10'M 2 843 x 10'MO A thzTd g ztz 16419 34
Wl ALY zo|wg BAF)

120

—®— Control

% Contraction

* r T L3
-9 -8 -7 -6 -5 -4 -3

Log [Carbachol], M

Fig. 9. Effects of Root hair of Coptis japonicalMo) in doses of 0.0lmg/ml and 0.lmg/ml on
carbachol-induced contraction in rat tracheal smooth muscle. Results are expressed as
percentages of relaxation to maximum contraction of carbachol. Each point represents the
mean values T SE(standard error) of three experiments.

10. 2559 carbachol £ o =2
10-1. Berberine8] £% 2§ =8
berberine®l FE7t Z71&d wat 2 oA F&% vdEsle FrhEdY (Fig. 10). UM
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(e 000Img) MRERANE o) 229 o 80%, WM MREROE Hu 229 o 60% %
2¢ gozt JIK#A AT HTAME JIKEO 00Imgdd HAd 429 91%E xel
dl 5t} berberineo] 25 2 42 Ag VeIt

% Contraction

—

-8 7. -6 -5 -4 -3
Log [Carbachol]}, M

Fig. 10. Effects of berberine(berb) in doses of 1M, 3uM, and 10uM on carbachol-induced
contraction in rat tracheal smooth muscle. Results are expressed as percentages of
relaxation to maximum contraction of carbachol. Each point represents the mean values*

SE(standard error) of three experiments.

% Contraction

0 - r

-8 -7 - -6 -5 -4 -3

Log [Carbachol], M

Fig. 11. Effects of palmatine(pal) in doses of 1uM, 3uM, and 10uM on carbachol-induced
contraction in rat tracheal smooth muscle. Results are expressed as percentages of
relaxation to maximum contraction of carbachol. Each point represents the mean values*

SE(standard error) of three experiments.
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10-2. Paimatine?| +& & =g .

Palmatine®] 7 %% berberine® #AHE %3€& e AS (Fig. 11). M BiRER Ao
29 91%, 100M RIRERdE A $%29 60%RBE £2& Yo7

Palmatine®] carbachol % %A 282 tracing graph& Fig. 12¢] Jehl AT

A A
.8 |
carbacl;ol A B

10 min

Fig. 12. Tracings of muscle contraction by carbachol, 3 x 10°M~ (A) and 10°M (B) of
palmatine in rat tracheal smooth muscle.

/u AUV WA

Qoo mx/ml a0l ullml ol lillﬂl

/L_J\ /x_i\/p_k /L_L

Furux VS G

Furufu m_J\

Fig. 13. Tracings of carbachol~induced phasic contraction in rat treacheal smocth muscle.
1. Effect of Coptis chinensis on carbachol-induced contraction
2. Effect of Hair root of Coptis japonica on carbachol~induced contraction
3. Effect of berberine on carbachol-induced contraction
4. Effect of palmatine on carbachol-induced contraction
Arrow indicates carbachol administration.
a : High K'-Ca”~free solution, b : High K'-Ca*-containing solution, ¢ : High K'-Ca®'-f

ree solution
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1., FEEEE P XS89 NEUY Cca”'galol Ot &

olge A 4y aq He £28 2 ¥ §E AR 7HA o¢ 3}%“"‘4 ol
3 42 J4 F4E YSe BUsYT. waAN 0|59 Bgo] AH AXY B olFd T
£ zo] gt 2AAS HU57] 93 § 599 yq ma A2y Cfrad A

BE AN JIEE AL 2L FE (0.00Img/mD) e A g glovd ¥ F
5 (0.1mg/ml)°1l/~1t o 55%9 oA AZFHE JEUTHFigl3d). W, BFES FHee
Olmg/midl M= W37l e Aow Jelgd. F#E HE9 7%, berberine 100uMolA ¢k
70%¢ Al &37F UAL palmatine®= berberine®t} ¢%3l71E vt A a7t UAATH

V. £&

BARASS BRE 59 &£ETES AK XSS BEREY J§ w7129, 4y 37
24 5 FA 849 994 UE BEABHES 2712 Q8o 4T WRBERERAN A2
ot 53 B MEL 557 AFAA Udghe FEFRIA Ao 44 24 F MR
23 249 szt "z QP ‘

B BES (RMBERN Do ‘SARUBE LR FRASHPE D S (REE
FERAM Do MRE BEpss sod (METMAEE) Yo HRE BEAR O
2 o] e £E TFNEY FoF Bhad W Sn mHs BEd Hed Ngez BR
gk

WY e ERko) A5 Fl ABE BREY RIBKE, AX WK ®A, %59 3
Ao] Yehdol, st fiol vi2eiA MEkSEe) A EW R/ irstel MBS BaA "2

A gt Ao BE 71BA o BET MELERCD BES B MEHE Aoz
71BA AAade F7ksh A71RAU D4 924 dsd 43 EHPoEoD LA KA
o Bfr PREE, B, M) ARE, VB, KEFS 402 o KEL FRG KE £
B3 99 IBE, £5% BB 5B SEL BR S5 BB S dad dohte $ug
AdAY JE AR BAFDIN napy slax FEM olge) i, WAL e
Za% 290 8t |

HEe Ul 43 Sk BAQ KE L AE THEH REOS HtkE TR
sn WRWAS xeo] Zan grmkt s RIT Ao uwal FAWEE BINNE
BUNE, ¥E S AAES ok QEE BE REFE BRE 2¥ L¥HE 59 +8
Eol gled, $3 UddMe dwzoz pAES B¥E THES JIFHos $Y8d AL
a1 vk E S UM AgEE fEEe HEY Sanau AR 28 A7)
£9) %ol RAHD U . ,

AF7A g 47 FEL F2 alkaloid el A% Aoz IFA Aed®, 2 1A
% berberine®} 8t#o] 713 ®ol 1 F9¢ berberined] W A/t HE A7 F4lo] Hol ¢
t}. Chun 5% berberine® B¢ #3 Z8< Bud old) berberineo] AZL 4247 2%
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g3 AL JFL vEe o2 aHgen® H3oe S Bova 5 o] A o|g 2g
9 o ZIdE Rud nk Utk 22U EHBAE berberine®} 9l = palmatine, coptisine,
worenine, jatrorrhizine @ magnoflorine 59 alkaloid® 2% &0 9omz®d goax
ol AL 83 A7 4ol Hojo} & oz YzH)

ol ®E TEE 4 HHSY 73 A¥o) /BN HEZ e JEd diste o}y AE
2wt Qioh o =M HEE o %8 vud drs 515) HEN Zolo] B3 1
g ¥ b glon, M9 M 2 AEAES TEHOE AEAND, F': MKE BR A
Bt fihd O dA 132 43 vaggon, 2% F3 og g AP HIATS
R uk ok

2 A% 542 = HEE/ KIS o9 nAE 4TS HEsS HEEY &% Ao
& E433, Jolyl FEHe FAE berberine, palmatine¥ ¥E %589 5L Hlus) 2o
A S A R K MR T PRERKMN S8 £ JAeAS AFFHIA F dFolth

718A BEZY olgt ALo] w7 AAAY BFEAM T AL o2 e oln dA
Ao ¥ maty B A oﬂm 4% 525 54 C F4d A% £33 Lugad

A9 muscarine £&AE E3 £ 0}01 AR 59 gt &7d A o5 Ffo] ¥
Eoj49lx) EolAoAE Folsly] -\40}04 Zo] i3 A &7 AT Wy 2 Fou

718A HE&Z £EAZ KCIF carbachol AMEEgEH KCIe A Xs 2833 dA7} g
th & AEo gRde gdel Axgds) Ca¥ e fYAToRM FFHo2 AXY Cd¥o) 3
7tElo] 259 £50) dojdth Carbachold] 93 4% 7182 muscarine £&A2 2§ 3o
AXW 24 AF29 Cae HIZYE fste] XA G 2712 289 450 e
o} 141

2 AN =8 FHEEC rad KX THEGHI A
F R AEH o gAY T £3HHEY FFTEL JIKE AME vste 1 B8
wi- kA eSS &, KCIF carbachole] 93 2 o]A 0.003mg/me] ZAfole A8 ol¢
Zgol YRS 003me/nt, 00Ing/neo] Ao NP kg o9k Z8&-e UEATh

=8 HEES FEY TRM o9 4L A5 vud A T A TEH ANT AA
= KClol 93 %R 0E carbacholel 93 $50) Wsle 08 23 ol¢ A& 7HAEH
ol uFe AFEA B muscarine FEA AGAZAMY JHeAHE AAEIe ot EAE

T A HE gE ﬁ"*i TR v5d dste] JIFE, AEE BREY ¢AHR od A&
1 7248 Aoz Yeiged, 23404 £XES 98 F K d3 @43 1 a3 9tk
FHE FAEL %BV berberine®} palmatine®] o}¢t A48 AW rw, KClo &3 5%
et & 4EF oS YERN oY 30 M(%00Img) T3 A% JIFEHE FEE 00lmg/
e Fof BT FEFo] F8lA Uektth carbachold 93 4% )= berberineo] ¢ 7 ¢ ol
¢ ZAEE HYY. 3, berberineo] 10 xM(2H0.004mg/me)ol A 94.0£11%9< ol¢t &3S Eld
grate] =8 HWHSAAM 7P &347F 29 JIIEES 0.003mgol A 600+165%9] ol¢k AHXE B
5 429 berberineo] FES FEERT 78 olgh FEo] UHe ¥ & AN olHF

8led KCI3} carbachold] 9138 %8
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o
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AHd2 Bol ¥ 718A] olg ZEL berberines palmatine ol THE Aol E‘—?}’-“l o
2 gosie Aoz FHEL

¥ X F3E 2 FE Aol carbachold 4 F£ZFo BT olg FES R e
muscarines &3 i}% Zgol Z%E AARUR & £ QEdE, I 7HsAE dotry Ao
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2 A3, berberine, palmatine 59 FH# & AL BEZ JIFE FIEX AXY I &
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o2 AMZE mTo] B u, FEHEE ATY Ca¥ Fa A F§ol slen oL Hox
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2ot A A8 J1AE w7 HAMe BA £EGMY F) @?7} Hasht B A7
A ved Aoz 2 o, Hor FEY FRE ol FL U Jdd Ay FE A
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=M FEERAA JIRE S FEX FRG o¢ Adv), J8ly EXRES KEY FREH K
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palmatine®t} o]¢h ZHg-o] 3 Aoz vEgid, oj2F AR Hol vd AR RALS
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&3 62 & UL Aoz A4,

V. ¥

JIRE, BY¥E, BHHE 287 ¥E) ks 4P berberine®} palmatineo] 491 REX
TR olgd nAE £5% HA¥sd Uy g 28 '% ‘Zif%.
1. KClo) a3 283 5 dslo] JiIFEH, AKHEY £ ol FEo| Zelgon HHHE
< ayst oj-¢ stg
2. Muscarine 483 % A% &= carbachololl 93 $2o) thalo] JIHHE, AXE EXHE ¢4
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JNFEH) ¢4 AREY g odgoy 2 FEdME 233 %0 o Zegrh

— 252~



Korean Journal of Oriental Medicine Vol. 2. 1996.

4. Carbachold] 9% F%] t&te] berberineo] 10°MelNE paimatine®th ol¢ 2go) A
7ty o =M HHFTAA A st 4 IEERG FEA veEgd

5. Carbachol +%d] 3t HEE T4 &A3c Awxgoz BEE JIEERY g4 2
grgon BFHL a9/ A9 UAth

6. Carbachol 4%¢] % berberine® palmatine® % A &3 HXJAe F& FE (3uM)
AME berberinee] #%& o AA dASdPoUt w& FEAMMANE FLF A ERS
YER ST

2 X XK

L Z718-457 @ A2, Ag, sl 1996, plod

2. SRR | BWEERSG AL, R, 198, p249

3. & | BEWEHEMRH, ML, 2R, 1987, ppl59-160

4. &IER - ABE NE, B, 1990, ppld-22, 31-49

5 et lets @ wals g, EAL 1995, pHI3

6. BEE ' MAR-EARE, M& 129d 1992, p260

7. R BERAES M B, 1988 ppbdl-647

8 HER#H  REBRBAMYEE A&, of7tdn A3, 1986, psol

9. gtuSASY  REBE A g, Adgusdy, 19%, p2s6

10. ZX8E 9 R, A&, B, 1986, p1554,1555

11, ekt oist o) sk B et a1 3]« #HB A2 R, 1995, ppdd5-47
12. Bl - Q4TI Mg, 88, 199, p219

13, &34 © THHo) GUINEA PIGY £E% FRH e 9% AREFANEEIE 1990,
1QA%175

14, R$E : LEKT7 GUINEA PIGS £EX THRHI ndc 4%, ABREAANEESS,
1990, 11(1);88 '

15. A7 =8 HE HE) AB ER BEXARK A8 |LBL X, 1982
16. HIF&FE @ FKEFC BT berberine 48] e PR, BEBREARNE HISE 199
ppd7-67

17. FHAR © PRI C) Guinea Pig®l £EX FHffd nX &= 9%, EXABK ABE B+
BfaR, 1992, p25

18 EHE : FEFS NEREERS WY LEERNE RRAZRR ABRE BLBURY
1996, p36

19, UK | EEHEB o Guinea Pigdl FEX T mx e 98 BXEABKL KRB Rt
BA736, 1992, p28

20. FHM © AEKO) Sensitized Ratdl EEX FHff rlAc 9%, ABRAANEEHR
1993, 14(2);13

— 253~



= FHBR FEX THRG BRAR MY R

21 ZRE : FEH KB BR ARE ML DHER 3T TR, KRHRE F138, 199,
ppd71-491

2. 18F : 1-(4'-Methoxybenzyl)-6, 7-dimethoxy-3, 4-dihydroisoquinoline (GS386) inhibits
Ca® movement in isolated rat and guinea-pig trachealis, BEfAAB#K BH A% LBE B84
|, 1992

23. Bt | FURREREFE, AL, B, 1980, p202,457,529

24. BHEEER - WARBIESME, A&, B, 1980, p301

5. TRY - P EARHEE, b, ARSLMMREL, 1978, ppl22-126

2. ZREZ | AEMA (L), LR, ARSEE AR, 1982, pp771-778

27. BRAEZE o : JNER, AIE, RGBT, 1984, pl72

2. EBIE  pRAZ, AW, RETTH BB AL, 1989, pp274-276

2. FUHE, HERF= © 38 1926, 46,299

30. HOtsuka, M. Tsukui: Yakugaku Zasshi, 1974, 94,796

31. T.Nagasawa, S.Shibutani: Yakugaku Zasshi, 1978, 98,1642

32. ARK— . BEEEE, 1957, 5363

33. Abbrachio, M.P,, LDaffonchio and C. Omini, Arachidonic acid metabolites and lung A8
-adrenoceptor desenditization. Pharmacol. Res.Commun, 1986, 18,93

3. Berti, FL. Daffonchio, GC. Folco. C. Omini and T. Vigano, Desensitization of 8
-adrenoceptor in guinea-pig trachea : A prostaglandin mediated phenomenon, ]. Aulon.
Pharmachol, 1982, 2:247 '

35. Burka, JF., Ali, M, Mcdonald, JWD. & Paterson, N.AM., Immunological and
non-Immunological synthesis and release of prostaglandins and thromboxanes from isolated
guinea-pig traches, Prostaglandins, 1981, 22,633-691

36. JE. Schaffer : J. Cardiovasc. Pharmacol, 1985, 7,307

37. JM. Van Rossum, Cumulative ‘dose-response curves. Technique for the making of dose
response curves in isolated organs and the evaluation of drugparameters. Arch Int
Pharmacodyn., 1963, 143, 299

38. RJ. Tallarida and RB. Murray, Manual of pharmacologic calculations with computer
programs, Springer-Verlag, 1988.

39. S. Bova, R. Padrini, WF. Goldman, DM. Berman, and G. Cargnell : J.Pharmacol.Exp.
Ther,, 1992, 261, 318

40. K.C. Chang, H.J. Ko, S.D. Cho, Y.J. Yoon, and J.H. Kim, Pharmacological characterization
of effects of verapamil and GS283 on isolated guinea pig and rat trachealis, Eur. J.
Pharmacol., 1893, 236, 51

41. Y.T. Chun, T.T. Yip, K.L. Lau, Y.C. Kong, and U. Sankawa : Gen Pharmacol. 1979,
10,177

—254—



