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Contracted Tracheal Smooth Muscle with
Acetylcholine in Rat
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Dept. of Physiology, College of Oriental Medicine, Dong Guk Univ.

ABSTRACT

This study was performed to analyze the effects of WhoaDam-JfiHae PyeongChunYak on contrac-
ted tracheal smooth muscle in rat.

Transverse strips were used for the experiment using organ bath.

The test strip was perfused with modified Krebs-Ringer Bicarbonate solution which was aerated
with 95% 0.—5% CO. mixed gas and kept at 37C.

WhoaDam-JiHaePyeongChunYek extract and acetylcholine infused tracheal strip that was cont-
racted with acetylcholine.

The results were as follows :

1. The contractile force of tracheal srtip by acetylcholine was significantly increased by Pinelliae
Rhizoma, Arisaematis Rhizoma, Sinapis Semen, Typhonii Rhizoma, Peucedani Radix, Eriobotryae
Folium, Platycodi Radix, Bambusae Caulis Taeniam, Benincasae Semen, Arméniacae Amarum Semen,
Asteris Radix, Penlliae Fructus, Mori cortex and Lepidii Semen. '

2. Arisaematis Rhizoma(1p8/nk, 3ué/nf, 10ué/ul) and Asteris Radix(1ué/mé, 3ué/nt) slightly
relaxed the contracted tracheal strip by acetylcholine.

3. Farfarae Flos significantly relaxed the contracted tracheal 'strip by acetylcholine.
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4. The contractile force of tracheal srtip by acetylcholine was significantly increased by Stemo-
nae Radix at 30u4/mf, on the other hand Stemonge Radix at- 100pé/mé significantly relaxed the

contracted tracheal strip by acetylcholine.
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¥ H(Pinellige Rhizoma) 300g
K58 (Arisaematis Rhizoma) 300¢g
ATFF(Sinapis Senen) 300g
B8 F (Typhonii Rhizoma) 300g
31 #(Peucedani Radix) 300g
IR {=(Trichosanthis Fructus) 300g
B (Eriobotryae Folium) 300g
¥ ¥ (Platycodi Radix) 300g
¥ #i(Bambusae Caulis Taeniam) 300g
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K& ¥(Bambusae Concretio Silicea) 300g
R F(Benincasae Semen) 300g
% {=(Armeniacae Amarum Semen) 300g
B R (Stemonae Radix) ~ 300g
%  38(Asteris Radix) 300g
K ZTE(Farfarae Flos) 300g
# F(Perillae Fructus) 300g
REE(Mori cortex) 300g
BT (Lepidii Semen) 300g

2) B

M3 300gP3ste] 1723 Sprague-Dawley %
I E EEnst 8 383 FIdA
1000} A 874 HEAN F, 9+
FaQle} AMg-Eh

2. Bk

1) %o B

% %4 300g& 2000ml round flaskel %
9 1000mlit #A ¥ H EHA LA 24
ES 7tE FE2% O, 43 BREE ro-
tary evaporator® JBEE B3t 100ml7} S
A X ggoes ALt

2) BRHk

HAYH5EE ether2 vIEF F EFL
HAIA FEZTHGAN &30l 71 ¥=5
P 9% dy 2mm Y=o BE YRS
BEo] ARR-3IATh

o] YIKEE 95% 0.2 5% CO. & X3¢

modified Krebs-Ringer bicarbonate % (NaCl
118.3, KCl 4.7, CaCl; 2.5, MgSO, 1.2, KH,PO,
1.2, NaHCO, 25.0, Glucose 11.1 mM, pH 7.4) ©]
4m/min®] $X2 523 ¥ organ bath
(&% 15mDol &A LAE stainless steel&
o]t £EY7Y SH5APNE AF
3}1 physiographol A 34 £&%& 7153
k.

organ batholl Al 1A A X BEAIY &
nNEAHo] 0.25g0] A Yk Aelg =
F3, oAl 1A Fs BT 0L AYE
Asgate] 7t Y Atolo] AN FARR
83 AH5A0 gF A

B9 F o€ acetylcholine 107°M & &2
Fol RS AEE o, LS 1wpé/ml, 3
é/ml, 10pé/ml, 30ué/ml, 100uf/m]1e] T2
217t gla WHE Fodsle] 3¢ O WstE 7|
3l

ojAde RE AYL 37T A3y,
(Figure 1)
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Figure 1. A schematic representation of the 1.5cc organ bath and isometric contraction recording

system.
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1. $F &0 acetylcholine®ll 2|8t |E
XFBERS Mol ol BR

acetylcholine 107°M ol 2§+ K& A
o] 422 1288+ 0.200g°|2ch

F5 7 de] acetylcholine 107°M ol &}t
RETTFHM & vl 44 55 &
Z7HN A de} £5& FAA e S
Bgon %3] 100pdmdlMe FALUdE
£Z9 F7HE JeElWAdd.(Table I, Figure
2, Figure 3)
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Table 1. Effects of Pinelliae Rhizoma extract on the precontracted rat tracheal strips with acetyl-
choline 107° M.

Group(n=6) Actual Contraction(g) % Contraction
Control 1.288 + 0.200 100.0

Test 1 1.346 + 0.198 1047 + 19
Test 2 ' 1329 + 0.197 1040 + 4.2
Test 3 1396 + 0.235 1084 + 70
Test 4 1492 + (.248 1159 + 78
Test 5 1.717 + 0.232 ** 1339 + 7.2

Values are mean + standard deviation
Control . Addition acetylchcline 107°M
Test 1. Addition acetylcholine 107*M and Pinelliae Rhizoma extract 1ub/ml
Test 2 ! Addition acetylcholine 10™*M and Pinelliae Rhizoma extract 3ué/nl
Test 3 © Addition acetylcholine 107*M and Pinelliae Rhizoma extract 10ué/ml
Test 4 Addition acetylcholine 107°*M and Pinellicge Rhizoma extract 30ué/me
Test 51 Addition acetylcholine 107°*M and Pinelliae Rhizoma extract 100ué/mé
* I Statistically significant compared with control group.

(P00

Figure 2. Representative recordings of the effects of Pinelliaz Rhizoma extract on the precontrac-
ted rat tracheal strips with acetylcholine 107¢ M. ACh, acetylcholine ; P.R,, Pinelliae

Rhizoma extract + W/O, wash out, change of bath medium with a solution to which
no drug is applied. )
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Figure 3. Comparison of the effects of Pinelliae Rhizoma extract on the precontracted rat tracheal

strips with acetylcholine 107¢ M,
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Control : Addition acetylcholine 107°*M

Test 1: Addition acetylcholine 107*M and Pinelliae Rhizoma extract 1pé/mf
Test 2 : Addition acetylcholine 10°*M and Pinelliae Rhizoma extract 3ué/mé
Test 3 : Addition acetylcholine 107*M and Pinelliae Rhizoma extract 10ué/mf
Test 4 © Addition acetylcholine 10°*M and Pinelliae Rhizoma extract 30ué/mé
Test 5 Addition acetylcholine 10°*M and Pinelliae Rhizoma extract 100ué/mf
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2. Ri8E B0 acetylcholineoll 2|8t ® SN A wet 1pd/nl, 3ud/md R 10ué/
EXTBS Yol olxls B8 AN e $£2& AdAste ¢S Hyon,
acetylcho]ine 10—6M °ﬂ 94.51_ ﬁ%iz{:@ﬁﬁ 30,_{6/"189} 100#@/[1120“’\11";"‘ ‘{l“é% %7]')‘]‘7]'\5.‘
KR Ao acetylcholine 107°M o o} & BAE FH F7hE GG (Table 11,

RERFBG $5ol oA Yo seg s 4 Figure §)

Table 1. Effects of Arisaematis Rhizoma extract on the precontracted rat tracheal strips with
acetylcholine 107¢ M.

Group{n==6) _ Actual Contraction(g) % Contraction
Control 0.802 + 0.065 100.0

Test 1 0.790 + 0.069 984 + 17
Test 2 0.761 + 0.067 948 + 17
Test 3 0.752 + 9.071 937 + 26
Test 4 0.848 + 0.046 1061 + 6.3
Test 5 1.063 + G073 ** 1333 + 150

Values are mean + standard deviation
Contro! . Addition acetylcholine 10™*M
Test 1: Addition acetylcholine 10™*M and Arisaematis Rhizoma extract 1ué/mé
Test 2 © Addition acetylcholine 10™*M and Arisaematis Rhizoma extract 3ué/mé
Test 3 Addition acetylcholine 10™*M and Arisaematis Rhizoma extract 10ué/mé
Test 4 1 Addition acetylcholine 107*M and Arisaematis Rhizoma extract 30ué/mf
Test 5 Addition acetylcholine 107*M and Arisaematis Rhizoma extract 100ué/mt
* 1 Statistically significant compared with control group.

(»*:P<0.0D
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Figure 4. Representative recordings of the effects of Arisaematis Rhizoma extract on the precont-
' racted rat tracheal strips with acetylcholine 107 M. ACh, acetylcholine ; A.R., Arisaema-
tis Rhizoma extract 5 W/O, wash out, change of bath medium with a solution to which

no drug is applied.

Tension

N

ACh 10°
AR 1ut/nt

AR 3pt/mt
AR 1044/t

AR 30u8/ut
AR 100.L/wmt
w/0

—274—



(L% - LRI} Acetyicholinesl o8 BF ) EEXFMF Mffd vl BE o3

Figure 5. Comparison of the effects of Arisaemalis Rhizoma extract on the precontracted rat
tracheal strips with acetyicholine 107° M.
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Test 1! Addition acetylcholine 107°M and Arisaematis Rhizoma extract 1ué/mé
Test 2 Addition acetylcholine 107 M and Arisaematis Rhizoma extract 3ué/mf
Test 3 Addition acetylcholine 107M and Arisgematis Rhizoma extract 10p&/mé
Test 4 © Addition acetylcholine 10™*M and Arisaematis Rhizoma extract 30ué/mé

Test 5 Addition acetylcholine 107*M and Arisaematis Rhizoma extract 100ué/mé

3. AFF K0! acetylcholineOll 2[5t & AELTHNY F5 v 982 558
EX TR Kkgol 0lXis 28 S7HA A e} 58 S e BES
Ex =]
acetylcholine 10°M of 1% RELFRE o1 Sulint, Wuint 3 Soulet
: Al = Ol Al0]l = A o] =&

* A5FF A o] acetylcholine 107°M o & (Table I, Figure 6, Figure 7)
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Table 1ll. Effects of Sinapis Semen extract on the precontracted rat tracheal strips with acetylcho-

line 107* M.

Group(n=6) Actual Contraction(g) % Contraction
Control 0671 + 0.123 100.0

Test 1 0734 + 0.122 1129 + 50
Test 2 0.971 + 0.138 ** 1457 + 8.3
Test 3 1.258 + 0.149 *** 190.7 + 26.6
Test 4 1.298 + 0237 *** 196.7 + 38.8
Test 5 0.729 + 0.191 1085 + 22.1

Values are mean + standard deviation
Control - Addition acetylcholine 107 M

Test 1 Addition acetylcholine 10°°M and Sinapis Senten extract 1ué/mé
Test 2 . Addition acetylcholine 10°°M and Sinapis Semen extract 3ué/mé
Test 3 . Addition acetylcholine 10™*M and Sinapis Semen extract 10uéfmé
Test 4 Addition acetylcholine 107°M and Sinapis Semen extract 30ué/mé
Test 5. Addition acetylcholine 10™*M and Sinapis Semen extract 100y é/mé
* . Statistically significant compared with control group.

(**:P<0.01, ***:P<0.001

Figure 6. Representative recordings of the effects of Sinapis Semen extract on the precontracted
rat tracheal strips with acetyvicholine 10°* M. ACh, acetylcholine 1 S.S., Sinapis Semen
extract + W/O, wash out, change of bath medium with a solution to which no drug

1s applied.
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Figure 7. Comparison of the effects of Sinapis Semen extract on the precontracted rat tracheal

strips with
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Table V. Effects of Typhonii Rhizoma extract on the precontracted rat tracheal strips with acetyl-
choline 107*M.

Group(n=86) Actual Contraction{(g) % Contraction
Control 0.540 + 0.041 100.0

Test 1 0.554 = 0.030 1028 + 3.2
Test 2 0559 + 0.026 1037 + 49
Test 3 0.598 + 0.027 * 111.1 £ 6.1
Test 4 0.777 + 0.035 *** 1445 £ 110
Test 5 1.144 + 0.081 *** 2118 + 14

Values are mean + standard deviation
Control . Addition acetylcholine 10°°*M
Test 1: Addition acetylcholine 10°°M and Typhonii Rhizoma extract 1pé/mi
Test 2 . Addition acetylchbline 107°*M and Typhonii Rhizoma extract 3pé/mé
Test 3 : Addition acetylcholine 10°°*M and Typhonii Rhizoma extract 10ué/mf
Test 4 > Addition acetylcholine 107°M and Typhonii Rhizoma extract 30ué/mé
Test 5 Addition acetylcholine 10°*M and Typhonii Rhizoma extract 100ué/mf
* | Statistically significant compared with control group.

(*: P (005 ***:P{0.001)

Figure 8. Representative recordings of the effects of Typhonii Rhizoma extract on the precontrac-
ted rat tracheal strips with acetyicholine 107* M. ACh, acetylcholine : T.R., Typhonii
Rhizoma extract + W/O, wash out, change of bath medium with a solution to which
no drug is applied. )
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Figure 9. Comparison of the effects of Typhonii Rhizoma extract on the precontracted rat tracheal
strips with acetylcholine 107*M.

oo /
z .T. Z
g % Zé

“\ D

Control Testt Test2 Test3 Te.sM Test5
Group

Values are mean * standard deviation

Control . Addition acetylcholine 10°*M

Test 1 Addition acetylcholine 10™*M and Typhonii Rhizoma extract 1ué/nd
Test 2 I Addition acetylcholine 10™*M and Typhonii Rhizoma extract 3ué/né
Test 3 Addition acetylcholine 107°M and Typhonii Rhizoma extract 10ué/mé
Test 4 © Addition acetylcholine 10*M and Typhonii Rhizoma extract 30pé/mé
Test 5! Addition acetylcholine 107°M and Typhonii Rhizoma extract 100ué/ml

5. Ri#H HH&O| acetylcholinedl| 2|8t &&E FELTRGY £5d vlxE dge 52
B WEEol oiXl= B8 7t AL e} AwHoew £58 Ut
acetylcholine 107°M o oJ¥ KEX TR Al71e BEE X em, 53 100pd/mtol e

o] WefEe 0.667+ 0.038g0) ALk, Fedde $59 3718 dehAATh(Table

fiish 7 odo] acetylcholine 10™°M <l 2j%h V. Figure 10, Figure 11)

—279—



[14] {6 - (EBAFRFEL Acetylcholines] o] gt §zle] FEXFRFY Kol vlAe pe

Table V. Effects of Peucedani Radix extract on the precontracted rat tracheal strips with acetyl-
choline 107 M.

Group(n=6) Actual Contraction{(g) % Contraction
Control 0.667 + 0.038 100.0

Test 1 0669 + 0.046 1003 = 19
Test 2 0.657 + 0.056 983 + 34
Test 3 0.667 + 0.070 998 + 53
Test 4 0.696 + 0.090 1041 + 89
Test 5 0.860 + 0.114 ** 1290 + 144

Values are mean + standard deviation
Control . Addition acetylcholine 16™*M
Test 1: Addition acetylcholine 10°°M and Pe:.cedani Radix extract 1ué/mf
Test 2 Addition acetylcholine 10™*M and Peucedani Radix extract 3ué/md
Test 3 © Addition acetylcholine 107*M and Peucedani Radix extract 10ué/ml
Test 4 . Addition acetylcholine 107*M and Peucedani Radix extract 30ué/mé
Test 5 . Addition acetylcholine 107*M and Peucedani Radix extract 100ué/m{
* 1 Statistically significant compared with control group.

(**:P<001)

Figure 10. Renresentative recordings of the effects of Peucedani Radix extract on the precontrac-
ted rat tracheal strips with acetylcholine 107 M. ACh, acetylcholine i P.R., Peucedani
Radix extract + W/O, wash out, change of bath medium with a solution to which

no drug is applied.
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Figure 11. Comparison of the effects of Peucedani Radix extract on the precontracted rat tracheal
strips with acetylcholine 10™°M.
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Test 4 . Addition acetylcholine 107°M and Peucedani Radix extract 30ué/ml
Test 5. Addition acetylcholine 10™*M and Peucedani Radix extract 100uéd/mé

6. WE(Z H#O0| acetylcholinedl 22t | P 7 o] acetylcholine 107°M oil <] &
TR Bl OIXlE B FEFEARIS +50) vAE 4Pe FES
acetylcholine 10~°M ©f 1% FEEZFR Z7MA AR @2 5 FIHNNE B
o] KfEe 0.808+ 0.104go) ek 2.ct(Table VI, Figure 12, Figure 13)
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Table VI. Effects of Trichosanthis Fructus extract on the precontracted rat tracheal strips with
acetylcholine 107* M,

Group(n=6) Actual Contraction(g) % Contraction
Control 0.808 + 0.104 100.0

Test 1 0.833 + 0.110 1031 + 29

Test 2 0879 + 0.131 1086 + 3.1

Test 3 0.908 + 0.143 1121 + 46

Test 4 0833 + 0.121 103.0 + 58

Test 5 0.867 + 0.080 1087 + 175

Values are mean + standard deviation

Control . Addition acetylcholine 107°*M

Test 1. Addition acetylcholine 10°*M and Trichosanthis Fructus extract 1ué/mé
Test 2 . Addition acetylcholine 107*M and Trichosanthis Fructus extract 3ué/mé
Test 3 : Addition acetyicholine 107*M and Trichosanthis Fructus extract 10ué/mé
Test 4 : Addition acetylcholine 10°°M and Trichosanthis Fructus extract 30upé/mé
Test S . Addition acetylcholine 10°M and Trichosanthis Fructus éxtract 100ué/mé

Figure 12. Representative recordings of the effects of Trichosanthis Fructus extract on the preco-
ntracted rat tracheal strips with acetylcholine 10 ®*M. ACh, acetylcholine : T.F., Tvi-
chosanthis Fructus extract 3 W/O, wash oui, change of bath medium with a solution

to which no drug is applied.
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Figure 13. Comparison of the effects of Trichosanthis Fructus extract on the precontracted rat
tracheal strips with acetylcholine 107° M.
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Test 1 : Addition acetylcholine 10°*M and Trichosanthis Fructus extract lué/mé
Test 2 : Addition acetylcholine 10™°M and Trichosanthis Fructus extract 3ué/mé
Test 3 : Addition acetylcholine 10™°M and Trichosanthis Fructus extract 10ué/mé
Test 4 . Addition acetylcholine 107*M and Trichosanthis Fructus extract 30ué/ml
Test 5 : Addition acetyicholine 107°*M and Trichosanthis Fructus extract 100ué/mt

7. MABFE K50l acetylcholinell| 22t &
EXTF BB WHEo Xl g

acetylcholine 10™°M ol &l§t REZFRY
o] kB 0.954+ 0.083go] Sl
BtiEgE 73 9 o] acetylcholine 107°M ol 9%t

FAETFRYA 550 AE 92E 528
ZANAZ Tet £5& FANNE 29E

o

Bgom, 53 3ué/ml, 10ud/nt, 30ulml 2
100pd/mel M Fodde F£39 F7HE
e A} (Table VI, Figure 14, Figure 15)
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Table VI. Effects of Eriobotryae Folium extract on the precontracted rat tracheal strips with
acetylcholine 107¢ M.

Group{n=6) Actual Contraction{(g) % Contraction
Control 0954 + 0.083 100.0

Test 1 1.004 + 0.066 1054 + 28
Test 2 1054 *+ 0051 * 1108 £ 46
Test 3 1113 + 0.047 ** 1170 = 65
Test 4 1.171 + 0.039 ** 1235 + 105
Test 5 1338 + 0.052 *** 1407 + 77

Values are mean * standard dewiation

Control © A

ddition acetylcholine 107* M

Test 1 Addition acetylcholine 10™*M and Eriobotryae Foiium extract 1ué/ml
Test 2 : Addition acetylcholine 10°°*M and Eriobotryae Folium extract 3ué/mé
Test 3 . Addition acetylcholine 10°*M and Eriobotryae Folium extract 10ué/mé
Test 4 . Addition acetylcholine 107°M and Ericbotryae Folium extract 30ué/mé
Test 5. Addition acetylcholine 107*M and Eriobotryae Folium extract 100ué/mé

* © Statistically significant compared with control group.

(*:pP<

Figure 14.

0.05, **: P {0.01, ***:P<0001)

Representative recordings of the effects of Eriobotryae Folium extract on the precont-
racted rat tracheal strips with acetylcholine 107® M. ACh, acetylcholine : E.F., Eriobotr-

 yae Folium extract + W/O, wash out, change of bath medium with a solution to which

no drug is applied.’
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Figure 15. Comparison of the effects of Eriobotryae Folium extract on the precontracted rat
tracheal strips with acetylcholine 107° M.
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Test 1: Addition acetylcholine 10™*M and Eriobolryae Folium extract 1ué/mé
Test 2 © Addition acetylcholine 10°*M and Eriobolryae Folium extract 3ué/ml
Test 3 Addition acetylcholine 107*M and Eriobotryae Folium extract 10ué/mé
Test 4 1 Addition acetylcholine 107*M and Eriobotryae Folium extract 30u4/mé
Test 5 Addition acetylcholine 10*M and Eriobotryae Folium extract 100ué/nf

8. 11 45&O| acetylcholine®fl 2i8t |E
XFBEFHS WEo| Ol &2
acetylcholine 10™°M o 9% FE TG

9] $£3%& 0.761+ 0.086g°1 Atk
& 7o) acetvicholine 107°M o) <&

REITWHHY 55 vide 98¢
7N A et %8 F7MA e
Byen, 53 100pdmilMe foAgl
%9 F/18 JehdAh.(Table VI, Figure
16, Figure 17)
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Table VIl. Effects of Platycodi Radix extract on the precontracted rat tracheal strips with acetyl]-
choline 107°* M.

Group(n=6) Actual Contraction(g) % Contraction
Control 0.761 + 0.086 100.0

Test 1 0.780 + 0.109 1025 + 7.0
Test 2 0.780 + 0.098 1024 + 2.7
Test 3 0.790 + 0.107 103.7 + 3.3
Test 4 0.804 + 0.090 1058 + 4.9
Test 5 0913 + 0.094 * 120.2 + 5.0

Values are mean + standard deviation
Control . Addition acetylcholine 107*M
Test 1: Addition acetylcholine 10™*M and Platycodi Radix extract lué/mé

Test 2 . Addition acetylcholine
Test. 3 © Addition acetylcholine
Test 4 . Addition acetylcholine
Test 5. Addition acetylcholine

10*M and Flatycodi Radix extract 3ué/mé
107*M and Platycodi Radix extract 10ué/mé
107°M and Pletycodi Radix extract 30ué/mé

10"°M and Platycodi Radix extract 100ué/mé

* _ Statistically significant compared with control group.
(*:P<0.05)

Figure 16. Representative recordings of the effects of Platycodi Radix extract on the precontracted
rat tracheal strips with acetvicholine 107® M. ACh, acetylcholine : P.R., Platycodi Radix
extract + W/O, wash out, change of bath medium with a solution to which no drug

1s applied.
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Figure 17. Comparison of the effects of Platycodi Radix extract on the precontracted rat tracheal

strips with acetylcholine 107° M.
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Addition acetylcholine 107*M and Platycodi Radix extract 10pé/mé

Test 4 © Addition acetylcholine 107*M and Platycodi Radix extract 30ué/mé
Test 5 : Addition acetylcholine 10™*M and Platycodi Radix extract 100ué/mé

9. Y1%a #3&0l acetylcholinell 2|3t |&
FTFBEHe YHEol OlXl= &2
acetylcholine 10™°M ol oJgF E&

o] %2 (.783:+ 0.047g°] At
M 7AYol acetylcholine 107°M ©f] <}gh

AR

REZTHHA £Fo vizle 482 58
SN Az W) $58 Z7A 7 AR

BAon 53| 3u/mE, 10ué/me, 30ué/mé L 100
plmiol e FoAsle £59 718 vE
WA ct.(Table X, Figure 18, Figure 19)
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Table KX. Effects of Bambusae Caulis Taeniam extract on the precontracted rat tracheal strips
with acetylcholine 107 M.

Group(n=6) Actual Contraction(g) % Contraction
Control 0.783 + 0.047 100.0

Test 1 0.817 + 0.058 104.2 + 34
Test 2 0858 + 0.054 * 1096 + 29
Test 3 1.004 + 0.083 *** 1283 + 93
Test 4 1.225 + 0.131 *** 1568 + 18.2
Test 5 1429 + 0218 *** 1825 + 26.1

Values are mean + standard deviation
Control . Addition acetylcholine 107*M
Test 1: Addition acetylcholine 10™*M and Bambusae Caulis Taeniam ex.cact 1ué/ml
Test 2 Addition acetylcholine 107*M and Bambusae Caulis Taeniam extract 3ué/ml
Test 3 : Addition acetylcholine 10*M and Bambusae Caulis Taeniam extract 10ué/mé
Test 4 © Addition acetylcholine 10°°M and Bambusae Caulis Taeniam extract 30ué/mé
Test 5. Addition acetylcholine 10"°M and Bambusae Caulis Taeniam extract 100p#/nl
* | Statistically significant compared with control group.

(* 1 P<0.05, ***: P<0.001)

Figure 18. Representative recordings of the effects of Bambusae Caulis Taeniam extract on the
precontracted rat tracheal strips with acetylcholine 107° M. ACh, acetylcholine : B.C.T.,
Bambusae Caulis Taeniam extract 3 W/O, wash out, change of bath medium with

a solution to which no drug is applied.
406

Tension

BCT 3ut/nt
BCT 104t/wt
BCT 30ut/mt

BCT 100ut/nt
w/o



Lg% - ik aREso] Acetylcholined] 1% ¥ o] FEZFRAS Kifol PN B (23]

Figure 19. Comparison of the effects of Bambusae Caulis Taeniam extract on the precontracted
rat tracheal strips with acetylcholine 107° M.
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Test 2 : Addition acetylcholine 10°*M and Bambusae Concretio Silicea extract 3ué/nf
Test 3 : Addition acetylcholine 107*M and Bambusae Concretio Silicea extract 10ué/mé
Test 4 : Addition acetylcholine 10"°M and Bambusae Concretio Silicea extract 30ué/mé
Test 5: Addition acetylcholine 107°M and Bambusae Concretio Silicea extract 100ué/nl

10. XK¥%E #%0| acetylcholinedi 2fst KeF 73 A o] acetyicholine 10°°M =l o

REXTF B WkEol Ojxl= &28& FEXTFREY F20 vjxle 98 =&

acetylcholine 10™°M ol &J¥ EENXF R F7MIARA et £5 SMNIE BHL
o) KEBE 0.856+ 0.092¢0] A}, B Aok (Table X, Figure 20, Figure 21)

—289—



[24] 1L - I TFRGZE] Acetylcholineo] 9)¢ YA EXRTRYE Mficl vlAe @

Table X. Effects of Bambusae Concretio Silicea extract on the precontracted rat tracheal strips
with acetylcholine 107¢ M.

Group(n=6) Actual Contraction(g) % Contraction
Contro} 0.856 + 0.092 100.0

Test 1 0.880 + 0.095 102.7 + 1.1
Test 2 0917 + 0.092 1072 + 22
Test 3 0.934 + 0.100 1100 + 3.2
Test 4 0946 + 0.105 1105 + 09
Test 5 0967 + 0.107 1129 + 14

Values are mean * standard deviation

Control : Addition acetyicholine 10°*M

Test 1: Addition acetylcholine 10°*M and Bambusae Caulis Taeniam extract 1pé/mé
Test 2 : Addition acetylcholine 10°*M and Bambusae Caulis Taeniam extract 3ué/mé
Test 3 : Addition acetylcholine 107*M and Bambusae Caulis Taeniam extract 10ué/mé
-"I‘est 4 Addition acetylcholine 107*M and Bambusae Caulis Taeniam extract 30ué/me
Test 5 : Addition acetylcholine 10™*M and Bambusae Cauwlis Taeniam extract 100pé/nf

Figure 20. Representative recordings of the effects of Bambusae Concretio Silicea extract on
the precontracted rat tracheal strips with acetylcholine 107° M. ACh, acetylcholine  B.

C.S., Bambusae Concretio Silicea extract : W/0O, wash out, change of bath medium

with a solution to which no drug is applied.
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Figure 21. Comparison of the effects of Bambusae Concretio Silicea extract on the precontracted
rat tracheal strips with acetylcholine 107 M.
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Test 3 © Addition acetylcholine 10°*M and Bambusae Concretio Silicea extract 10 ué/mé
Test 4 Addition acetylcholine 107°*M and Bambusae Concrefio Silicea extract 30 pé/ml
Test 5: Addition acetylcholine 107°*M and Bambusae Concretio Silicea extract 100ué/m¢

11. 2LF 0| acetylcholinedl| 2|3t FETTRGY $29 oxe e 55
FEXTRH Yool oixls &8 2ANARA Ge $22 SHTE A
acetylcholine 107°M o 918 EEZFEAY STl T 30u/mest 100pd/mtANE £
o] Mk 1117+ 0.116g01 UTh A4AdE F%9 3718 Uehllch(Table

%m% EQ‘HO] acetylcholine lo—sM 0“ 3‘{?} XI, Figure 22, Figure 23)
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Table Xi. Effects of Benincasae Semen extract on the precontracted rat tracheal strips with acetyl-
choline 107* M.

Group{(n=6) Actual Contraction(g) % Contraction
Control 1117 + 0116 100.0

Test 1 1.138 =+ 0.116 1019 + 22

Test 2 1.150 + 0.081 1033 + 49

Test 3 1.225 + 0.085 116.1 + 6.0

Test 4 1.292 + 0.102 ** 116.1 + 7.1

Test 5 1463 + 0.116 *** 1316 + 110

Values are mean * standard deviation
Control . Addition acetylcholine 107*M
Test 1 Addition acetylcholine 107*M and Benincasae Semen extract 1ué/mé
Test 2 Addition acetyicholine 10°M and Benincasae Semen extract 3ué/ml
Test 3 : Addition acetylcholine 10*M and Benincasae Semen extract 10ué/mé
Test 4 © Addition acetylcholine 10"°M and Benincasae Semen extract 30ué/mé
Test 5 Addition acetylcholine 107°M and Benincasae Semen extract 100ué/mé
* 1 Statistically significant compared with control group.

(**:P<0.01, ***: P<{0.001)

Figure 22. Representative recordings of thie effects of Benincasae Semen extract on the precontra-
cted rat tracheal strips with acetylcholine 107 M. ACh, acetylcholine ; B.S., Benincasae
Semen extract 1 W/O, wash out, change of bath medium with a solution to which

no drug is applied.
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Figure 23. Comparison of the effects of Benincasae Semen extract on the precontracted rat tra-

cheal strips with acetylcholine 107 M.
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Table XI. Effects of Armeniacae Amarum Semen extract on the precontracted rat tracheal strips

with acetylcholine 107 M.

Group(n=6) Actual Contraction(g) % Contraction
Control 0.640 + 0.029 100.0

Test 1 0.659 + 0.038 1029 + 19

Test 2 0.663 + 0.049 1035 + 35

Test 3 0.688 + 0.061 1074 + 51

Test 4 0.742 + 0.058 ** 1159 + 44

Test 5 0.880 + 0.025 *** 1376 + 3.1

Vajues are mean + standard deviation

Control © Addition acetylcholine 107*M

Test 1! Addition acetylcholine 107*M and Armeniacae Amarum Semen
Test 2 Addition acetylcholine 10"*M and Armeniacae Amarum Semen
Test 3 . Addition acetylcholine 10™*M and Armeniacae Amarum Semen
Test 4 © Addition acetylcholine 107 M and Armeniacae Amarum Semen
Test 5 Addition acetylcholine 10°*M and Armeniacae Amarum Semen
* 1 Statistically significant compared with control group.

(**: P {001, ***:P<0.001)

extract
extract
extract
extract

extract

1pué/mé
3pl/mé
10ué/mé
30ué/me
1004/

Figure 24. Representative recordings of the effects of Armeniacae Amarum Semen extract on

the precontracted rat tracheal strips with acetylcholine 107* M. ACh, acetyicholine : A.
A.S., Armeniacae Amarum Semen extract + W/O, wash out, change of bath medium

with a solution to which no drug is applied.
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Figure 25. Comparison of the effects of Armeniacae Amarum Semen extract on the precontracted
rat tracheal strips with acetylcholine 107° M.
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acetylcholinedl 2|8t

Yol IRl B&
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o HkE-e 0.792+ 0.036gel At

HEE 7 o] acetylcholine 10™°M ©l 2 #
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Table X 1Il. Effects of Stemonae Radix extract on the precontracted rat tracheal strips with acetyl-
choline 107*M.

Group(n=6) Actual Contraction(g) % Contraction
Control 0.792 + 0.036 100.0

Test 1 0.769 + 0.053 970 + 26
Test 2 0.746 + 0.044 942 + 25
Test 3 0.775 + 0.056 979 + 43
Test 4 0.865 + 0.060 * 109.1 + 36
Test 5 0.705 + 0.083 * 888 + 7.2

Values are mean * standard deviation
Contro! : Addition acetylcholine 107 M

Test 1 : Addition acetylcholine 107 M and Stemonae Radix extract 1uf/mé
Test 2 Addition acetylcholine 107*M and Stemonage Radix extract 3ué/né
Test 3 : Addition acetylcholine 107*M and Stemonae Radix extract 10ué/me
Test 4 . Addition acetylcholine 10™*M and Stemonae Radix extract 30ué/mé
Test 5. Addition acetvicholine 107*M and Stemonae Radix extract 100ué/mé
* U Statistically significant compared with coutrol group.

(*: P <0.05)
Figure 26. Representative recordings of the effects of Stemonae Radix extract on the precontrac-
ted rat tracheal strips with acetylcholine 107° M. ACh, acetylcholine ; S.R., Stemionae

Radix extract : W/O, wash out, change of bath medium with a solution to which

no drug 1s applied.
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Figure 27. Comparison of the effects of Stemonae Radix extract on the precontracted rat tracheal
strips with acetylcholine 107°M.
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Table X V. Effects of Asteris Radix extract on the precontracted rat tracheal strips with acetyl-
choline 107¢ M.

Group(n=6) Actual Contraction(g) % Contraction
Control 0569 + 0.044 100.0

Test 1 0534 + 0.043 938 + 16
Test 2 0.528 + 0.046 92.7 + 2.8
Test 3 0.613 + 0.038 1078 + 28
Test 4 0.807 + 0.047 *** 1420 + 6.1
Test 5 0.798 + 00984 ** 1411 + 200

Values are mean + standard deviation
Control - Addition acetylcholine 107* M

Test 1: Addition acetylcholine 10°*M and Asteris Radix extract 1ué/mé
Test 2 : Addition acetylcholine 10™*M and Asteris Radix extract 3ué/mi
Test 3 : Addition acetylcholine 107*M and Asferis Radix extract 10ué/né
Test 4 : Addition acetylcholine 10°°M and Asteris Radix extract 30ué/mé

Test 5 Addition acetylcholine 107°*M and Asteris Radix extract 100ué/m{
* 1 Statistically significant compared with control group.
(**:P<0.01, ***:P<0.01 )

Figure 28. Representative recordings of the effects of Asteris Radix extract on the precontracted
rat tracheal strips with acetylcholine 107° M. ACh, acetylcholine i AR., Asteris Radix
extract 5 W/0, wash out, change of bath medium with a selution to which no drug

is applied.
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Figure 29. Comparison of the effects of Asteris Radix extract on the precontracted rat tracheal

strips with acetyicholine 107° M.
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o] $+-& YEMN AT} (Table X V, Figure 30, Fi-
gure 31)
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Table X V. Effects of Farfarae Flos extract on the precontracted rat tracheal strips with acetyl-

choline 10™*M.

Group(n=6) Actual Contraction(g) % Contraction
Control 0.685 + 0.140 100.0

Test 1 0.723 + 0.141 1058 + 1.8
Test 2 0.755 + 0.143 1106 + 24
Test 3 0.751 + 0.144 1099 + 27
Test 4 0.636 + 0.125 930 + 1.7
Test 5 0.467 + 0077 ** 688 + 4.9

Values are mean + standard deviation
Contro! . Addition acetylcholine 107 M
Test 1: Addition acetyicholine 107°M and Farfarae Flos e:.:ract 1pué/ml
Test 2 ! Addition acetylcholine 10™°M and Farfarae Flos extract 3ué/m{
Test 3 Addition acetylcholine 107°*M and Ferfarge Flos extract 10ué/m¢
Test 4 . Addition acetylcholine 10°*M and Farfarae Flos extract 30pé/nf
Test 5 Addition acetylcholine 107*M and Farfarae Flos extract 100ué/m¢
* I Statistically significant compared with control group.

(**:P<00D)

Figare 30. Representative recordings of the effects of Farfarae Flos extract on the precontracted
rat tracheal strips with acetylcholine 107* M. ACh, acetylcholine ¢ F.F., Farfarae Flos

extract :+ W/0, wash out, change of bath medium with a solution to which no drug

is applied.
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Figure 31. Comparison of the effects of Farfarae Flos extract on the precontracted rat tracheal
strips with acetylcholine 107* M.
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Table X VI. Effects of Perillae Fructus extract on the precontracted rat tracheal strips with acetyl-

choline 107¢*M.

Group(n=6) Actual Contraction(g) % Contraction
Control 0.557 + 0.066 100.0

Test 1 0577 + 0.060 1040 £ 25
Test 2 0.598 + 0.059 1077 + 3.7
Test 3 0.665 + 0.079 * 1197 + 6.3
Test 4 0850 + 0110 *** 1529 + B.O
Test 5 1.190 + 0.078 *** 2151 + 156

Values are mean + standard deviation

Control - Addition acetylcholine 107*M

Test 1 Addition acetylcholine 10°°*M and Perillae Fructus
Test 2 . Addition acetylcholine 10°*M and Perillae Fructus
Test 3. Addition acetylcholine 107*M and Perillaz Fructus
Test 4 . Addition acetylcholine 107°M and Perillae Fructus
Test 5. Addition acetylcholine 107°M and Perillae Fructus
* [ Statistically significant compared with control group.

(* 1P €005 **:P<0001)

extract 1ué/ml
extract 3ué/mé
extract 10ué/me
extract 30ué/ml
extract 100pé/mé

Figure 32. Representative recordings of the effects of Perillae Fructus extract on the precontrac-

ted rat tracheal strips with acetylcholine 10°* M. ACh, acetyvicholine 3 P.F., Perillae

Fructus extract  W/0, wash out, change of bath medium with a solution to which

no drug is applied.

Teusion

ACh 10* l——-{______

' 1ul/nt
PF Ial/nt

PF 10/t

UF 30ut/wt
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Figure 33. Comparison of the effects of Perillae Fructus extract on the precontracted rat tracheal
strips with acetylcholine 107°M.

o B
T .
£ o Y

120 % /

1

1 v O ) 7

Control Test! Test2 Test3 Test4 Tesis

Group

Values are mean + standard deviation

Control . Addition acetylcholine 107 M

Test 1! Addition acetylcholine 10°°*M and Pernillae Fructus extract 1ué/mé
Test 2 ¢ Addition acetylcholine 10™*M and Perillac Fructus extract 3ué/m{
Test 3 - Addition acetylcholine 10°*M and Perillae Fructus extract 10u¢/mt
Test 4 © Addition acetylcholine 10"*M and Perillae Fructus extract 30ué/mé
Test 5 Addition acetylcholine 107°M and Perillae Fructus extract 100ué/mé

17. RBE ##0| acetchholineOil o5t EHEBRGY 45 v dge ¥5S
FEXT B ka0l OlXl= &2 7‘7}"]747“’?1 ate} +3-§ %7}*]711‘3 Aee
acetylcholine 107°M ol o] ¥t KEZFHE Ec’?"g“u} 58 100ugmiAnE feoldle
o) WS 0711+ 0.103go] ATh. _ 759 5718 Jehu A th.(Table X VI, Figure

Figf A o) acetylcholine 107°M o ol & 34, Figure 35)
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Table XVI. Effects of Mori Cortex extract on the precontracted rat tracheal strips with acetylcho-

line 107* M.

Group(n=6) Actual Contraction(g) % Contraction
Control 0.711 + 0.103 100.0

Test 1 0.725 + 0.092 1022 + 31
Test 2 0.740 + 0.081 1045 + 51
Test 3 0.759 + 0.076 1074 + 76
Test 4 0.788 + 0.086 1114 + 76
Test 5 0.871 + 0.076 * 1235 + 104

Values are mean  standard deviation
Control . Addition acetylcholine 10°*M
Test 1. Addition acetylcholine 107*M and Mori Cortex
Test 2 . Addition acetylcholine 107*M and Mori Corfex
Test 3 . Addition acetylcholine 107*M and Mori Cortex
Test 4 © Addition acetylcholine 207*M and Mori Cortex
Test 5 I Addition acetylcholine 107*M and Mori Coriex
* [ Statistically significant compared with control group.
(* 1 P{005)

extract 1ué/mé
extract 3ué/mé
extract 10pé/mé
extract 30ué/mé
extract 100ué/ml

Figure 34. Representative recordings of the effects of Mori Cortex extract on the precontracted

rat tracheal strips with acetylcholine 107 M.

ACh, acetylcholine ;s M.C., Mori Cortex

extract 1 W/Q, wash out, change of bath medium with a solution to which no drug

is applied.

‘Tension

0. 5¢

[

ACh 10°¢ l——-{____
MC 1ut/ut
MC 3ut/ut
MC 0pt/nt
MC 304/nt
MC 100pt/wt
w/ o
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Figure 35. Comparison of the effects of Mori Cortex extract on the precontracted rat tracheal
strips with acetylcholine 107° M.
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Test 1: Addition acetylcholine 10*M and Mori Cortex extract 1ué/mé
Test 2 ! Addition acetylcholine 107*M and Mori Cortex extract 3ué/mé
Test 3 : Addition acetylcholine 10"*M and Mori Cortex extract 10ué/m¢
Test 4 © Addition acetylcholine 107*M and Mori Cortex extract 30ué/mé
Test 5 Addition acetylcholine 107*M and Mori Cortex extract 100pé/mé

18. FEF 1HHOl acetylcholineoll 2{8t RERTRYGY 50 vije 4 5§55
FELT RGO ool 0/xle #E ZANAZLG B} £28 2N E AL
acetylcholine 10°°M of o1% REXTREY SR> b 53 ud/nl, 10ué/nt, 30ué/mt R
o) $&& 0871+ 0.058g0I Ak 1008/t NE S4E 459 Z718

EHTF A0 acetylcholine 107°Moll )& et A t}.(Table X VI, Figure 36, Figure 37)
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Table M. Effects of Lepidii Semen extract on the precontracted rat tracheal strips with acetylcho-

line 107 M.
Group(n=86) Actual Contraction(g) % Contraction
- Control 0.871 + 0.058 100.0
Test 1 0.917 + 0.044 1054 + 26
Test 2 1.000 + 0.057 ** 1150 + 31
Test 3 1246 + 0.084 *** 143.1 + 31
Test 4 1575 + 0.127 *** 180.8 + 6.6
Test 5 1.750 + 0.149 *** 2010 + 127
Values are mean + standard deviation

Control : Addition acetylcholine 107*M

Test 1. Addition
Test 2 . Addition
Test 3. Addition
Test 4 . Addition
Test 5. Addition

acetylcholine 107*M and Lepidii Seinen extract 1ué/mé
acetylcholine 107*M and Lepidii Semen extract 3ué/mé
acetylcholine 10°°M and Lepidii Semen extract 10ué/m{
acetylcholine 10°*M and Lepidii Semen extract 30ué/mé
acetylcholine 10°°M and Lepidii Semen extract 100ué/m¢

* . Statistically significant compared with control group.
(> P<0.01, ***: P<0.00D)

Figure 36. Representative recordings of the effects of Lepidii Semen extract on the precontracted

rat tracheal strips with acetylcholine 107¢ M.

ACh, acetylcholine ¢ L.S., Lepidii Semen

extract . W/O, wash out, change of bath medium with a solution to which no drug

is applied.

Tension

ACh 10°* l————-{____
1S 1ut/mt

LS 3ud/wt

LS 10ut/ut

LS 30ut/nt
1S 100ut/nt
w/o
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Figure 37. Comparison of the effects of Lepidii Semen extract on the precontracted rat tracheal

strips with acetylcholine 107°M.
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