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Abstract

Effects of Jakyakgamchotang Extract
on the Trachea Smooth Muscle

Kook Yoon Bum', Lee Jang Chun’, Kim, Hee-Soo
Jin Sol Oriental Clinic,
"Department of Oriental Medical Prescription Sang Gi University

The purpose of the present study is to- determine the effect of Jakyakgamchotang on
histamine or acetylcholine induced tracheal smooth muscle contraction in rats and
guinea pigs. Guinea pig(500g, male) and Sprague Dawley rats(250g, male) were killed
by CO; exposure and a segment(4-5mm) of the thoracic trachea from each rat and
guinea pig was cut into equal segments and mounted ’in pairs’ in a tissue bath.
Contractile force was measured with force displacement transducers under 0.5g
loading tension. The dose of histamine(His) which evoked 509% of maximal
response(EDs)) was obtained from cumulative dose response curves for
histamine(10” ~10*M). Contractions evoked by His(EDsg) were inhibited significantly
by Jakyakgamchotang .

In guinea pig tracheal smooth muscle, the mean percent inhibition of histamine
induced contraction was 90.8% (p<0.001) after 10048/ mé Jakyakgamchotang.
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In rat tracheal smooth muscle, the mean percent inhibition of acetylcholine induced

contraction was 2219% (p<0.05)

after 10040/ me

Jakyakgamchotang.  Propranolol,

indomethacin and methylene blue(10’M) slightly but significantly attenuated the
y ghuy gn y

inhibitory effects of Jakyakgamchotang.

These results indicate that Jakyakgamchotang can relax histamine or acetylcholine

induced contraction of guinea pig and rat tracheal smooth muscle.

Key word: Jakyakgamchotang , smooth muscle contraction thoracic trachea contractile

force, histamine, acetylcholine
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1. BRHY X M

NH %

f8® 250g AMystel AELS #8E 500g A
4+2] guinea pigE EERE RE 2HH
LLE fptet B9 E F 838 43R A #
AL 3 BB RS

2) & M

A BB R e EXARR
B BIREEAM A & REele (EMS
At

3) (S
A HEY AT H#EL  histamine,
propranolol, indomethacin, methylene

blue Sigma(US.A)AIEFE /A 3stIo
0, buffer solution®] R 4 REL
FRstA

2. A &

1) wawel sl

ZEEHEE 200g(B#EY HE 11)3
RS Aan%s HE 200gs 24zt
3,000m¢ IEE Eg2F(round bottom
flask)ol] Z&{E7K 1,000mes} A 2L o,
12040 st @2 MBS AR
W@ H 10,000rpmeZ 30450 HmLH
B3 #% rotary vacuum evaporatoro] %2
o WMEE #}fEst ZZ 200m=E ¢E o
= BEROE FRASAC.

2) Guinea pige] REZFEGN HI
T

Guinea pigell ©lt3 &4 gasE ®AA

FEFEAIZ #% RES MHstd KE
TEBHN Bl A F=F I
%, REYY Zol7} 4-5mmrt HA d4d
Magnus#: ol m2}  Krebs-Henseleit
bicarbonate buffer solution({5 : 118mM
NaCl, 272mM NaHCOs;, 4.8mM K],
1.0mM KHPO4 1.8mM CaCl,, 12.1mM
MgSO; % 11.ImM glucose)o] S Y&
organ bathol %3} %o}

REXY KMENE REIXY —wmE
isometric transducerd] #fESle 0.5g<]
resting tension< maRa®, HkEE e
physiograph(Grass, U. S. A)Lo| #izi3h
At

3) #atEEHE

A EHmS #HitEEYE  Student s
paired and/or unpaired t-testol] {%3}5].S
o, p-value’} 43 0.059] L& Hole
BY RS 2R BAR sttt

M. w &

1. Acetylcholine®t Histamine ED50
of °|st REXZFEH Wieol ol

ANe HEHESS] R
Rate] HEFXFEM  acetylcholine

EDsoS #ER3IA-S oo MWHEHE 100 %
YefEIolgtr  H9kE  w  acetylcholine
EDso 0. 2 W& FHEAIZ REENA 7ZjgE
HEES BEYL organ bathfyelx &£ &
10, 30, 100ut/me7t = A RS R B
o) i@me] wa 101.8+23, 103.8+25
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R 759+14 % KHEHOE HEI REX
T tEMRE JeEdd. Guinea
pigilME REZFHEHN histamine EDso
< RESIAS e KHE NS 100% MikE
Bolgl BrL m) histamine ED5O =
WiEs FHEAD REANAN HEHEB
BE7T organ bathfgoll A £ £ 10, 30, 100
w/me7t S A S IR EEe] Bind
w2} 67.545.2, 53.1+4.8 T 92+0.8 % WiE
N2 RS [RELTHEHY tiggEs
UEl tH(Table I).

2. Acetylcholine@} Histamine ED50
of ke FEXFBH Wigol ol
X HEL #HR
Rate] RELXFEHN  acetylcholine

EDsoS #®RESIHES W] W& 100 %

KiEolgt RSES w  acetylcholine

EDsoo 2 Wifii-S FEAIZ RAg A 755

9] {B& 7} organ bathollA &£ 10, 30,

100/ me7F H A AT HR BEY B

bnell we} 84.1+64, 74.1+62 2 39.7:+49

% WHEHCE HESF REIFEHY

Table 1. Effects of Jakyakgamchotang extract on the contractile force of isolated
guinea pig and rat tracheal smooth muscle pretreated acetylcholine and

histamine EDsg

Contraction(%)
Drug - :
Guinea pig Rat
HIS EDs;, 1000 + 0.0 ACH EDs; 1000 + 0.0
JGT 1048/ me 675 £ 5.2¢ 101.8 + 2.3
30 531 = 4.8** 103.8 + 25
100 92 + 0.8** 759 + 1.4*

Mean values of actual contraction with standard error from 6 experiments are

given. JGT:Jakyakgamchotang, HIS: Histamine. ACH:Acetylcholine,
; Statistically significant compared with histamine EDsM group(:

p<0.01, 7: p<0.01)

p<0.01,":

Table II. Effects of Radix Paeonia extract on the contractile force of isolated guinea
pig and rat tracheal smooth muscle pretreated acetylcholine and

histamine EDsp

Drug ' ' Contraction(%)
Guinea pig Rat
HIS EDsy 1000 = 0.0 ACH EDsg 100.0 = 0.0
RP 1048/ mf 1058 + 2.1 841 + 6.4*
30 1122 + 34 741 + 6.2%
100 99.8 + 3.0 39.7 + 4.9*

Other legends are the same as Table 1.
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MARHIRE Y Th Guinea pigdlM =
RELTEH histamine EDsoS B3}
RE W WHETE 100% HHEHolet
B 3k-& v histamine ED5x0 2 WHES &

fEsrelglz Kok ul acetylcholine EDsp
S 2 KHES FEAZ REANN HEY @
&7} organ bathyol A &% 10, 30, 10040
/7t A

RERSE AR OBEY @
w2} 110.24¢1.8, 1152428 %2 71.1+58
% WHENCE BFEI KREILTHEHY
BHRE BEY + 29U Guinea pigol
ME KEZ TG histamine EDsp& %
BB RS Wl MkE 1S 100% HekE o)t
I B3-S o) histamine EDspC & WS
FRAIZ REEANA HEo #EES} organ
bathgoll A £4 10, 30, 1008/ mé7} S A

BAD O REEAAM  5gEe] BESL organ
bathFH A &% 10, 30, 1008/ me7}y = A
REG ER OBES Eind =g 1058+
21, 1122+34 2 99.8:3.0 % MKiEHo=E
RS RELZTHEDBY mggfe 23
% 919 TH(Table I0).

3. Acetylcholine®t Histamine EDS50

of ket REXFBH WiEol ol REASE SR o)l o) uhal 828+
AN HES #%R 6.3, 640+54 2 465+43 % WHEHo=
Rat®] REZTFWH  acetylcholine B3 REXFEBOY MENEES JEIY

EDspg 268 E-E wlo] MkE S 100%4;  TH(Table HI).
Table III. Effects of Radix Glycyrrhiziae extract on the contractile force of isolated

guinea pig and rat tracheal smooth muscle pretreated acetylcholine and
histamine EDs

Contraction(%)
Drug - -
Guinea pig Rat
HIS EDs, 100.0 £ 0.0 ACH EDs 100.0 + 0.0
RG 10p8/me 828 + 6.3* 1102 + 1.8
30 64.0 + 54* 1152 + 2.8
100 46.5 + 4.3** 71.1 + 5.8*

Other legends are the same as Table 1.

Table IV. Effects of Jakyakgamchotang extract on the contractile force of isolated
guinea pig and rat tracheal smooth muscle pretreated propranolol 10"M

Drug Guinea pig(HIS) Rat(ACH)
Control Propranolol Control Propranolo!
EDso 100.0 + 0.0 100.0 + 0.0 100.0 + 0.0 | 100.0 + 0.0
JGT1048/mb 67.5 + 5.2 879 + 6.6 | 101.8 + 23 | 1071 + 4.3
30 531 + 4.8 739 + 54* | 1038 + 25 | 1057 + 3.8
100 92 + 08 234 + 22 779 + 1.4 | 806 + 3.2

Other legends are the same as Table 1.
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4. Propranolol BiERIRON {kBF #ZE
HEZS REX BRHER
ZEEHEIE 2] acetylcholine® histamine

WekE ) MEIEA B KES dolry)

9]5te] propranolol 10'MS #jfEFE s,

AEEH RS RE 7 organ bathJoll A &

£ 10, 30, 100u/mé7F A SR

1 #%F Guinea pigell A= propranolol &

me HIERo Y3le] 87.9:66, 73.9+54,

234122 % WFEHoE ZEAM HEF

WiEhel MHEE BMET 4+ UAyth Ratd

UM E propranolol I HEE ] Bl

3] 107.1x4.3, 105.7+3.8, 80.6+32 %ik

Mhoez FES WiEhe Hale Hzd

% IAtH(Table IV).

gt

5. Propranolol g7EEIE0H 1Kk
o mEE WRYSD
2j4%9] acetylcholine® histamine M

7 MEER Ol HE BES dotry] At

o] propranolol 107M-g #igFsly, 2%

o] 7} organ bathyell A £4£ 10, 30,

100pe/me7t HA #EIFIADT 2 BER

Guinea pigol | propranolol EHEEZ ¥

B#o]] ul3dlae 972469, 53.8+8.2, 585+

53 % Wi Hhe= HRES WHhe Ml

g BzEg £ Jdo Ratdl lojAe

propranolol R E ¥ERf] v]lste] 104.0

+1.3, 108.8+23, 96242 % WHEHLE
B3 Y wsle BlEd A

(Table V).

HE

Table V. Effects of Radix Paeonia extract on the contractile force of isolated guinea
pig and rat tracheal smooth muscle pretreated propranolol 10’M

Drug Guinea pig(HIS) Rat(ACH)
Control Propranolol Control Propranolol
EDso 100.0 + 0.0 1000 £ 0.0 1000 = 00 | 1000 + 0.0
RP104¢/me 841 + 64 972 + 6.9 105.8 * 2.1 1040 = 1.3
30 741 + 6.2 538 + 8.2« 1222 + 34 1088 = 23
100 39.7 + 4.9 585 + 53 998 = 3.0 962 + 42

Other legends are the same as Table I

Table VI. Effects of Radix Glycyrrhiziae extract on the contractile force of isolated
guinea pig and rat tracheal smooth muscle pretreated propranolol 10"M

Drug Guinea pig(HIS)V Rat(ACH)
. Control Propranolol Control Propranolol
EDsg 100.0 = 0.0 100.0 £ 0.0 100.0 £ 0.0 100.0 = 0.0
RG1048/ mé 828 = 6.3 750 = 58 1102 + 1.8 1120 = 35
30 640 + 54 555 + 6.3 1152 + 2.8 1132 + 24
100 46.5 + 4.3 454 + 43 711 + 58 556 * 95

Other legends are the same as

Table 1.
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6. Propranolol aiEEifol k&t HE

of mEY WHNSD

HE S acetylcholine®} histamine MHg
B MEIER A B3 BEgs golry) st
o] propranolol 10'M& #igEsln, H=
o] 7} organ batholl A #% % 10, 30,
1000/ me7y HA  #ESAT. 21 BR
Guinea pigoll A= propranolol E#H=Z %
B#fo] w8t 75.0+58, 55.5+6.3, 45.4+
43 % YFEHNCE HED Wi st
g BHEYE F gy Ratd AM=
propranolol FREEZ #jiEHfo] Hldte 1120
+3.5, 1132124, 55.6+95 % W12

B e he HEtE BEd ¢ ijd
(Table V1),

7. Indomethacin BTERIEOI KTt &
EHESS REX WHRER
ZjgEH R gl acetylcholined} histamine

WiHE ) MBIEREC H3 S dolr v

93}y indomethacin 107MS- HiE# s}l L,

LjgEH R0 BE 7} organ bathgoll A &

£ 10, 30, 100/ me7t HA HES A}

I #HE Guinea pigoll A+ indomethacin

REE HER vsle 86.3+6.5, 73.1+

55, 274134 % MM HoZ HgEdr H

B MEHY AHE BEY & Ui

Ratd] 300X % indomethacin BHE ¥

B uvldld 101.5+2.7, 975442, 621

28 % WHEHe= HEY Kshy 4

38 BLY & gArH(Table VI).

Table VII. Effects of Jakyakgamchotang extract on the contractile force of isolated
guinea pig and rat tracheal smooth muscle pretreated indomethacin 10"M

Drug Guinea pig(HIS) ‘ Rat(ACH) .
Control Indomethacin Control Indomethacin

EDs 100.0 + 0.0 100.0 = 0.0 100.0 = 0.0 100.0 + 0.0
JGT1048/ mé 675 + 5.2 86.3 + 6.5% 101.8 + 2.3 1015 + 2.7
30 531 + 48 731 + 55* 1038 + 25 975 + 4.2

100 92 + 08 274 + 34 779 + 14 621 + 2.8

Other legends are the same as Table 1.

Table VIII. Effects of Radix Paeonia extract on the contractile force of isolated guinea
pig and rat tracheal smooth muscle pretreated indomethacin 10"M

DRy Guinea pig(HIS) Rat(ACH)
Control Indomethacin Control Indomethacin
EDsg 100.0 £ 0.0 100.0 + 0.0 1000 £ 0.0 100.0 + 0.0
RP10 44/ mé 841 + 64 85.6 + 6.0 1058 + 21 1051 + 1.2
30 741 £ 6.2 753 + 5.7 1222 + 34 1121 + 2.0
100 39.7 + 49 387 + 37 99.8 + 30 | 1117 £ 2.0

Other legends are the same as Table L
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8. Indomethacin #7EEIE0l kTt & 9. Indomethacin ®IEEIEO| kst H

R REX BBWHR

Zjgg 9] acetylcholinez} histamine H#E
7 PEIERC HE MBS dolr7] $3)
o] indomethacin 10'M& ®iEIEsIL, 7
ggo] 7L organ bathHolA £4%& 10,
30, 100t/ me7t A HKEASIAT 2 &R
Guinea pigdlA . indomethacin R#HEZ
HEgRES]  wisld  (85.6£6.0, 75.3%5.7,
387+3.7 % MiEHOE HEIT KkHEH
H3tE BEY + AT Ratd] JAN=
indomethacin FEZ ¥HBEH vl
105.1+1.2, 112.1+£2.0, 111.7+20 % i@
o2 FES WENY HiE Bxg 5
¢l tH(Table VIII).

Hol REYX WHEME

HE Q] acetylcholine®} histamine JI&#fE
7 MHEIERC B3I BES Gotrry] A3
o indomethacin 10'M< R},
WOl EEVE organ bath@ellM &£ 10,
30, 100/ me7} H A #ESFHT. T KR
Guinea pigdlA& indomethacin A 2] &
WREES] WSl 75.6+55, 54.8+6.0, 40.8
41 % WEHeE FEI KEHY ¥
e #EY 5 Itk Ratd] Joixx
BREE BB Hsy
109.7+2.6, 114.4+3.7, 357+45 % WiE7
S2 FES KEhe HasE BEY
¢l th(Table IX).

indomethacin

Table IX. Effects of Radix Glycyrrhiziae extract on the contractile force of isolated
guinea pig and rat tracheal smooth muscle pretreated indomethacin 10”M

Drug Guinea pig(HIS) Rat(ACH)
Controf Indomethacin Controf Indomethacin
EDsp 100.0 + 0.0 100.0 = 0.0 100.0 + 0.0 100.0 = 0.0
RG10u8/ md 828 + 6.3 756 + 55 1102 + 1.8 109.7 + 2.6
30 640 + 54 548 + 6.0 1152 + 2.8 1144 + 3.7
100 465 + 43 408 + 41 711 = 5.8 35.7 + 45

Other legends are the same as Table I.

Table X. Effects of Jakyakgamchotang extract on the contractile force of isolated
guinea pig and rat tracheal smooth muscle pretreated methylene blue

10"M
Drug Guinea pig(HlS) Rat(ACH)
Control Methylene Blue Control Methylene Blue
EDsg 100.0 + 0.0 100.0 = 0.0 100.0 + 0.0 100.0 + 0.0
JGT10u8/ mé 675 + 5.2 785 + 58* 1018 + 2.3 107.2 + 6.2
30 53.1 + 4.8 68.4 + 4.6* 1038 £ 2.5 1129 + 4.7
100 92+ 08 229 + 28 779 + 14 | 690 £ 33

Other legends are the same as Table 1.
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10. Methylene blue ®TERIEC| kSt  11. Methylene blue ®iERIEO} {kSh

HEHESS REX WHEMR

g # 5 9] acetylcholine® histamine
WD MEICEAT Ol $eh S Gotr )
93} methylene blue 10'M& RiEH 8}
3, HEHEBY BEZL organ bathye
A &% 10, 30, 100p0/me7} HAA #Eas}
A 2 #HR Guinea pigilMd=
methylene blue B2 HBEH vlstd
78.5t5.8, 684+4.6, 229128 % MWHEHC
2 RES Ko mEE BEg + 3
ATt Rato] QoAM= methylene blue &
HE HBE wso 107.2:62, 1129+
47, 69.0:33 % WREHOE HES KiE
he MEE BEd ¢ QA (Table X).

mge| EY WIENE

2j%£9] acetylcholine®} histamine Mg
7GRS B ES golr ) 93
o methylene blue 10'M& #jfE# 3},
2#50) 7} organ bathNolA £4£ 10,
30, 100pt/me7t H A LESFAT. I HER
Guinea pigoll A+ methylene blue [EHE
$EEee] Wsta 86.5:4.8, 752452, 323
+31 % KMEHeE AED M#EhHy W
3 BEY + JqA Ratd oAM=
methylene blue &2 ¥EH Hldo
101.5+1.0, 106.7+1.8, 105.6+24 % Mis
0.2 FHET KiEH H3tE BEY
Y A HTable XI).

Table XI. Effects of Radix Paeonia extract on the contractile force of isolated guinea
pig and rat tracheal smooth muscle pretreated methylene blue 107M

Drug Guinea pig(HIS) Rat(ACH)
Control Methylene Blue Control Methylene Blue
EDsp 100.0 + 0.0 100.0 + 0.0 100.0 + 0.0 100.0 + 0.0
RPldw/ mé 841 + 64 865 + 4.8 1058 = 2.1 1015 + 1.0
30 741 + 6.2 752 + 52 1222 + 34 106.7 + 1.8
100 39.7 + 49 323 + 31 99.8 + 3.0 1056 = 24

Other legends

are the same as Table 1.

Table XII. Effects of Radix Glycyrrhiziae extract on the contractile force of isolated
guinea pig and rat tracheal smooth muscle pretreated methylene blue 10’M

Drug Guinea pig(HIS) Rat(ACH)
Control Methylene Blue Control Methylene Blue
EDso 100.0 + 0.0 100.0 £ 0.0 100.0 £ 0.0 100.0 = 0.0
RG10u0/ mé 828 + 6.3 675 + 6.3 1102 + 1.8 971 + 1.8
30 64.0 + 54 457 + 54 1152 + 2.8 735 + 35
100 465 + 4.3 36.5 + 4.0 711 + 5.8 16.6 + 6.5

Other legends

are the same as Table 1L
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12. Methylene blue ®7EEIEO| {&k3H
HEe REX WMBR

H#E 9 acetylcholine® histamine W#&
7 MEER B S dotR 7] st
o methylene blue 10°'ME ®iEEs 1,
HES EE7} organ bathNolA &% 10,
30, 100t/ me7} HA #EASHAY. 1 #HR
Guinea pigoll4l= methylene blue FEH=Z
$HIREES) H]5}) 67.5:6.3, 45.7+54, 365
40 % KiEHoZ BES KEhHe W
}E BMEY 5 Ao Ratd gloNx
methylene blue EH=Z HIBHEf] vl3lo
97118, 735%35, 16665 % WkE 1o

E RER kN9 ¥3E Y & o

A cH(Table XII).

N. & %

SEHERS Ag  (BER) o THE
IRIE BFH MES OE MER HEs
REKERS ARIKEE LRt (PRR)  ER
RBEE T HEEEBRS MG
BS), ol HWE k=l don, Hf
B B, & ERBAAN ER, KB 48
W mroze @mE ¥ & AAGY Y,
E S BkIEE Koz Ho) &g
T #¥ola, HEe HESZE +24
2o sigsls gy, Hofetatn e
EREMY HRZ Hol HRAMZ 3 K
ol ERR T FME T+ Utk

EI L ANSY FHILEEn
HMAEST HEE ARSI T EREA
o] o, &£FT RE FojEuse XRH
B2rd Hrt Ve 7 5 Ak e

o 8

B WESETY e K fdsie
FAES] SRR WK, PUORE, REAE, RCEE
BIK Fol g EAILGeH, WY B
WY ollzt WEHS BIEANA KE
Y-8 BE-RRESY FEHY
Bao = A sttt #,

EL  FESH(PIYE ol H 7} ; Ranun-
culaceae) o &% SHFELETAQ] FuhEwn
AHAere] RS WalH, ke HEBR &
B3 MREL FIFILFE, Bmsle, T
Ba®, ma Hge Km, REAEE
paeonin, paeonol paeonoalkaloid, tannin,
AlE, BHETS TRt Ae AR ¢
#HA ok =3 Zeke B FEml
et BHIFEMC Ao EREES §HiFA7
I EBARE LIS 9, HEs 2
o] FL&dte] AW KBS KBS HHst
I \HEE fFHE 22 iEkolv K
MY BRI 9 S At KW
< gstach”

HEE TRH(F3; Leguminosae)dl] 23k
HEATER] HE 2 FAB E&EHEYY 1
3 AR, ke HFE £FHIY @
Mg, HEWRE, FERLEE FAREEY &
tgol lom,® = HEoE glycyrrhizin,
HEAHERS, manose, B-sterol, BEXR, HH
¢ R don, 53 glycyrrhizin
acidw corticoidiEfEAI o] Slol, W+ ias
?q?%,u?}f’\; Aoz gEA Aok =T KE

& Yo wEHKES RESG MEHS MW

PANBZ @EAE YEhdt. agn
B WEEEo s {uRiknu#En mestd i
BEN o) B BEY & ded 47 B
ol @A EAY 4+ AT a

%k (cough)e MEREE KEFANA 7+
Bo] e koI, REksiEe &iE
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2 HE F, AMEEE RS BA, Kh
R RES BRESWRES Hhstee &
B BFELEITS] —fEoln, HEBARKOE
BRI T MiRel Batd BAaI n 3
Act.

nii & (asthma)2, PPk o] (R4S e
WE mEo s mikt JEped o3 =
fEPES) PSRN PR ERS JeEllE B
olt}?. fiE KE EWsEd HMEHKAS
2 Watd ZHAAY, FR S8 BH
AAY, il thikel AU, B Sk
ol LY A% %6 T FUl K
B2 EAY, BES BEAA HHE
BASE fU W Esd KRl REA
22 YA D FRo| HEEY AL W
23 olle SHALA =, g it
e BiEde BB wis Aotk w
B FHOEE W, Y BREA LW,
KEE %o] glon, MEL FEX T
el B, REEe) E, fEY K
o BE, REY BA Swwel £8 S
ket E@HEY FELAN FEPES o
oA BEIG PG> P

olg} o] nzmkel mE L TE o8 7}
A BERE YR HRY EE HE &
wxe BiE, = fExe MiEd fhigel
R FUE BES WA He, ®E &
HxdE AWK HAS vE TRY
o) HAEHAYUTHE Mo HRstd. FEY
Tl A BFsr12 sk

ABNA L FEZTEE T Hrs
= A, A%, 26 ozoneg FYAA
airwayel] SMAERES YoIE BE
3 #Ed 72> ¥ 0 9 g% so) g
T EG B3 HRS ol B £ 3l
Aed, olo) TEE MBHEES WK}

REIWEY WBHEENSE FHAS
BEsS, REZTFHEHN A fEfol
S ALE FAH OIFH T BE
A 28 ot

Rat$} Guinea pige] REZFETZ
Acetylcholine3} EDs,
Propranolol, Methylene-
blueF o] 4714 #E¥E FIRESIH REX
FHHS KEAZD 3, HE BRS &
#e e, HE UBKRS KREd 359
AEHER GRS RET A4S &%
E538le, 1 %4<] Dose-response?]| #5#
It AHA O #RE FEINHeY of&
2 AR HERGAE EH AU

£&£0 BERELE ¥4¥HA

Rate] RELFEMHN  acetylcholine
EDsoZ #EHSIRNES WO #EIIE& 100 %
WesESrelgts B pS o} acetylcholine
EDso 2 WfiES FEEAIZ RAEAA 2y
HEHS EBE7} organ batholA K&
10, 30, 100ue/me7} HAA BEFT HR B
B Einel web 101.8+2.3, 103.8+25
9 75914 % KENOZ HEI REX
TiEFY RHEE Jeldd. Guinea
pigdll M= REZFWEH histamine EDso
= WHIHS W MiENES 100% Ko
J10l8}ar B S o histamine EDs5p O 2
KfES FEAIZ RKEAAN AEHERF
BE7} organ bathNo) A £ 10, 30, 100
w/mb7y H A RES R RES B
wa}l 675+52, 531+48 % 92:08 %
KfEHeR BES REZTEHY ik
& Yelyci(Table I).

Rat®] REXZTHEMN  acetylcholine
EDsoS #ER3IAS o KfEHS 100 %
WiEIolg BpE W

to 3o o

Histamine

Indomethacine,

acetylcholine
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EDso 0 2 WiES FHAIZ RAEANAM =g
o] 7} organ bathMolA £4 10, 30,
100p0/me7t S A ®RET HR RES] B
pnell wal 84.1+6.4, 741+62 L 39.7+
49 % WKEHoZ HED KREZTHEHY
HERRE UEldth Guinea pigdllM:=
RELFEEHY histamine EDspS #rEd 3}
4 w9 WHEHE 100% MHEHoleka
B9org o] histamine EDso 2 WS 3
BAIZ HREEAIA AEEe] REEIY organ
bathA ol A &4 10, 30, 100x/me7} = A
RS SR OEES ol ot 1058+
21, 1122434 2 998:30 % WfEhHe=

B RELTEDGY mEgRe 828
F QU tHTable 11).

Rate] KEZFEH acetylcholine EDs
< RAESAES W KkHEHIS 100 % e
Fiolgla H kS W acetylcholine EDsp &
2 KiES HHEAI KEANAN HES BRE
7} organ bathe|lA £ 4% 10, 30, 1008/
m7t H A RS SR BES B o
g} 110.2+1.8, 115.2+28 2 71.1+58 %
KfE oz FEST REZTENHS BN

£t #72% & g9 th Guinea pigdl A=
REZTHF histamine EDspg #REL3}
qe Wl KHMEHLS 100% UkkEolet
H-g v histamine ED5 2.8 WiES &H
BAZ REEelA HES BEYL organ
bathgell A &4 10, 30, 1008/ me7} H Al
HET R OBES #ind oot 828+
63, 64.0:54 B 465143 % WHEHO=E
HET fREZFEHY WEMRE Jdel
t}H(Table III).

L) ‘oM E Ratel EEXFED
o) acetylcholine EDso# Guinea pige] &
GX Bl histamine EDsog #ELES

S wo FEZHS KEAIZ REAM =5
FHEES BEEE KRS SR BEY
‘el FET KEXTHTY WEMRE
vel ey, 7Zjgl Rate] REZTWEH
o] thale, HEE Guinea pigel KEXZF
B WIlAT FES mEanE BE
& 2 9]Qith.(Table I, 11, II).

g B o] acetylcholine®} histamine
WekES) MIGIEAA B BES golRr)
9)8}o] propranolol 10'ME HifHM s,
HEEH TR BV} organ bathRol M %
& 10, 30, 10040/me7} A HEsE ).
I #% Guinea pigoll A= propranolol FZ
HIZ YR nlste 87.9:6.6, 739154,
234122 % WfEHOE HEEAN AES
s e MEE BlEE & A} Ratd
A& propranolol FREE $IERF bl
o] 107.1:43, 105738, 80.6:32 %
KfEho2 AR Ko wile B
¥ %+ YUATHTable IV).

258%9] acetylcholine®} histamine
7 MEIERAC B3 e FolRY] 3
o} propranolol 10"M& #ijgHala, 255k
o] 7} organ batholA £ 10, 30,
100pe/me7y A HESFIJDT. T BER
Guinea pigdlA+= propranolol R#EE ¥
fEEtel Wlale) 97.2:69, 538482, 585
53 % WHEHoE HET KIS Ml
& BHEg £ JAuh Ratd JojAe
propranolol [Z¥E ¥ IEAf H 3led 104.0
13, 108.8£23, 96.2+42 % WHENo=Z

BT Wi hY Wsle Bxd 4 JJH
(Table V).

H# 2] acetylcholines} histamine MifE
B mEIfERC HI B gotry] 93}
o] propranolol 10’M-g FigE#sls, Hi

WekE
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o] g7} organ bathyolA ££ 10, 30,
100pt/me7t HA #EADT. o #HR
Guinea pigol A& propranolol EIEZ ¥
BRte] Hlsle 75.0£5.8, 55.5+6.3, 45.4z
43% WHENSE HEST KiEHe WHEE
BEgd 4 Yt Ratd QM=
propranolo]l EHE ¥R ¥ldly 1120
+3.5, 113.2+24, 556195 % WfFEHeE
BRES KEhe HItE #ET &+ dd
(Table VI).

ZjEEH B 9] acetylcholine®} histamine
WeHE 1 IEIER Sl e BES Yoty Y]
98t indomethacin 10'M& i3}l 2,
HEHREE S #E7T organ batholl A &
% 10, 30, 10048/me7} =)A Hreastach
3 #% Guinea pigolA+ indomethacin
BEE YR wvdte 863165 731t
55, 274434 % WiEHLZE #HFEAX F
B WL AHE BEE & UM
Rato] IoiAl% indomethacin pE#E %
BaEto} vldte] 101.5+2.7, 975+4.2, 62.1
28 % MfEHeZ HES KkEHe &
& BEY + AU (Table VII).

%j4%9] acetylcholine®} histamine W##
7 e B EES Ydolry] ¢3)
o indomethacin 10'M& #iE®E a3, 2
ggo] 7} organ bathyolAl &% 10,
30, 1004L/me7k HA IREIAT. 2 HR
Guinea pigolA+= indomethacin EHE
e  wlsld  (85.6:6.0, 753157,
387437 % WHEHoZ HEI KN
HIlE BEE 4 gtk Ratd] o=
indomethacin BEZ B Hl3do
105.1+1.2, 112120, 111.742.0 % %F5
N FES BiEHe HalE #iEd &
1A tH(Table VIII).

H¥ 9 acetylcholine®} histamine Hifs
7 PEIfER ] 3 EES golR Y] ¢3)
o] indomethacin 10°'M& #i#E s, #
BHol #E7}l organ bathFolM %% 10,
30, 100u¢/me7} H A HESIFT. 1 HR
Guinea pigolA= indomethacin 2] Z
¥R WISl 75.6+5.5, 54.8+6.0, 40.8
41 % WiENSE AHES WEHe ¥
32 BT + UAth Ratd QoAM=
indomethacin REE ¥EH# v
109.7+2.6, 114.4+3.7, 35.7+45 % WK
o2 BET MdEhe His BEY +
2191 tH(Table IX).

258EH IG5 9] acetylcholine®} histamine
WeiE D HNEIfERC] B S dolH )
#3+d methylene blue 10°'ME wiEEst
3, AEHEF S BEY) organ bathel
A &% 10, 30, 100/ mé7} =A 3}
g, 2 &%  Guinea pigdlAe
methylene blue EHZ ¥EH vt
78.5¢5.8, 68.4+4.6, 229128 % MHEHL
2 AR MiENY AHE BRE 5
2tk Rato] $lojA %= methylene blue &
me W@ v¥sd 1072:62, 1129+
4.7, 69.0£33 % WENOE HET WHE
719 Mg BEYS & gAHTable X).

25829] acetylcholine®} histamine M}
7 MEIER B HHS dotr ] ¢43}
o] methylene blue 10'MS  giEEsls,
ZjgEo] 7} organ bathgolA £4 10,
30, 100ue/me7} = A HESIPTE O BE
Guinea pigdoll A= methylene blue REZ
R Hv)3le] 86.5+4.8, 75.2+52, 323
31 % WEHeZ HET MmEhe 9
3t #lZET + AU Rato] oAM=
methylene blue X222 #HBEH vistd
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101.5+1.0, 106.7+1.8, 105.6+2.4 % W&
hoez HES KHEHY AstE BERYE &
A tH(Table XI).

H#EE acetylcholine} histamine W#f
7 MFIERC HE BES dolir] #st
o] methylene blue 10'ME FiEE S,
HE o) #EE 7l organ bathH A £% 10,
30, 1004/mt7t A BEFAG. 1 R
Guinea pigoll 1= methylene blue EHE
HEEEd vl 67.5+6.3, 45.7+54, 36.5
40 % WHEHOE HES KHEHY WA
3t BEE F Aok Ratd YAAM=
methylene blue EIZ HIEH ¥|5o
97.1+1.8, 735+3.5, 16.6x65 % MK
2 FREY Kmhe d3E BEY + g
% th(Table XII).

LIEe] BEAXNT HEHRE, S5 2
HE 2 acetylcholine® histamine H¥#E
MEIERl HI BEE oty #3td
R HAE R | e} =& A o] zZh-g-3he
propranololS RiEEFE3 A} prostaglandin
8]l A&d 93 indomethacin R g
23l A7, guanylate cyclase inhibitorl
methylene blue FIEEF ZH59 &£9
BEo N £EME AP 27, Rato) &
TEXTBHANT HEFESTS S 9
HEAAN EF FE KiEHel #(LE 8
#¥ £ AN, Guinea pigd) FEZF
Wil HEHEGS 3714 %S Hi
RES Ee Ay I8z AES
propranolole]] #IE#EH AFAMT HE
g kY #MEE BET F U
th(Table Iv, V, VI, VI VI, IX, X, XI XIiI).

ole} o] HFEHEEL Guinea pigst
Rats] REXFRH MEBRE e
ot A%t A HEE vl E BES

ot 7] A% Y mIEIEES] HERER
T Byduat &RV 28 vehder o
Re B @il ot £9hS Lotso)
T KHEEe ERJA ez Holw kI
ke BRBRAME WA e Kol
Fiste Zo2 BAMEY. SEHESES
g, HEY FEd MHANSE dEy
A @3 HHET (FHS Yeided ole
SHEBme g BV Ao AZEHY, 7
LHERY AT B 3 oo T H
e g0 BEIA HETHIA M

e

V. % W

HEHELEY ££9 BEE®C] Rats)
Guinea pigd] REZFEHA v &
S BEsd g7 e #HRE 294

1. Acetylcholines} Histamineo] 9J3+ &%
FRWEE WHE SEHESREE #

)& MRS Yebdch

2. Histamineol| k3 REIZFHD KAE
ZJEEREE T mRFAE JErl
o

3. Acetylcholines} Histamined] &3+ &
THEE WiEel HEREZ GhEREMN
& veht

"4. Propranolol RiEHZ ZHEHEGZY 7
o FELTHEY MBFEAS A=
At

5. Indomethacin FIE#Z ZEHEH
RELZFEE wEIEHl MF= AT

6. Methylene blue FiEHE Zj#EH T E 9]
REL TR hEIEMCl M= A
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