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Studies on the Efficacy of Combined Preparation of Crude Drugs(XXXVI),

Effects of Sipmidojuksan on the Central Nervous and Cardiovascular Systems

Nam Doo Hong, Bon Hong Koo, Soo Man Joo and Sung Kyu Lee
Kyung-Hee Medical Center, Kyung-Hee University, Seoul 130-702, Korea

Abstract—The sedative, antipyretic, analgesic and anticonvulsive action, action
on the isolated ileum in mice, retricting action on edema, action on blood pressure
and respiration of Sipmidojuksan were evaluated. The results were as follows:
sedative effects were recognized by the unbalanced effects of spontaneous momentum
by wheel cage method, muscle relaxing action by rotor rod method and prolonga-
tion of sleeping hours. In mice, a significant antipyretic - effect to endotoxin was
recognized. Significant anagesic effects by acetic acid and Randall-Sellito method
were recognized. Significant anticonvulsive effects to strychnine and picrotoxin were
recognized. Spontaneous momentum of isolated ileum in mice was restricted, and
relaxing effects on smooth muscle of digestive organ were noted by anti-acetylcholine,
anti-barium chloride and anti-histamine effects. Significant antiedemic effects to
carrageenin and histamine were recognized. Dilatation of blood vessels and decrease
of blood pressure were noted.

Keywords—Sipmidojuksan +sedative - antipyretic » analgesic « anticonvulsion - isolated

ileum « antiinflammatory action « vasodilatation « hypotension
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& HBAA SAT Bh AEe Gt 2

# 3 (Coptidis Rhizoma)-+-+eeeeess 1.875¢
¥ ZF(Scutellariae Radix) «oieeeree 1.875¢g
ZEPIX (Liriopis Tuber) -«-eveveerennns 1.875 g

4 B (Pinelliae Tuber)
#E B (Lycii Cortex Radicis) -+ 1.875g

# W (Pachymae Fungus) ---seeeer 1.875g

7r25%8 (Paeoniae Radix rubra):---- 1.876¢g

A B(Akebia Caulis) «reeeereiernen 1.875¢
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& st w9 55% 80~100H] [HiE
B ste AFS Eilsld &Eigol AR
o 1S 109te] 2 3le] ¥k 10.0mg/l0g &

 5.0mg/10gS %% WMOBHES #% 30~60% R
o SERIESE &4 5oMC HiEHES

HEst A KBRE 4H0 1088 R 47t
A R e o T Bl A Eiisgo
] g2 chloropromazine-HCl 0. 1 mg/
10g& ARSI

© EWBETREY

B # 30mm, 15rpm&] rotor rod#i& (B H
BUERT, BA)E @RASA. v HiE ke
AFE EEHES HhmEe €892 1ML

BEY S Qe AAE BEAS 1B 107

2 #5ch. %K 10.0mg/10g 2 5. 0mg/10 g&
#% ROBRHET % 80, 60, 90, 12047l [EE
BEd A7E 2dEx 15MUAC BT A
& HEstd A HTHEE Bl EREe
2B RSt F9 25 HFoe A& el
dolw HEEHEE chloropromazine-HCI 0.1
mg/10 g& RS .

® Thiopental-Na [EIEERA ¢l X & FEY

A7) 107 & 1§22 3hed K 10. 0 mg/10g
2 5 0mg/10 g& WOEEE T 604 el thio-
pental-Na 30 mg/kg& EMIRANC) 5% o
RREERR S EFRS Bk $8 EARSHE
HBEAAS Hez stgon HEBEYEE
diazepam 0.5m g/10 g-& HEA3IA .

2) EF 0l #3t EEBER

IR 59 Fgkoll ¥l 313 18E 59t
z 3t 304 MRoR 2/ EBBRIESH
(Shibaura, HA)E {#HHsld BERERES HE
Bla 36.5°~37.5°9 #BES ZE BYS EF
st RSt BEWE = endotoxin (Difco,
lipopolysaccharide B) 150 ug/kge ¥ KTH
531 SEsRE4ol ¥ 100mg/100g ¢ 50 mg/
1004 #POEEsl s BYEET 2 B 1, 2, 3
M %Y BRBEES JEsgod HEEEY
aminopyrine 10 mg/100g #HM} [LEBZE}
Ak
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Whittlee] Jjik'We] wte} 43 1#& 59el2
Sl B 10.0mg/10g 2 5.0mg/10 g8 RO
W 304 el 0.7% BEEBRAERAHKEK 0.1
ml/10 g-& R 4TSt 104 #oll 10579
writhing syndrome?] JEEZS &3} amino-
pyrine 1.0 mg/10 g BRRE> HE 29 o).

@ BEmBE

Randall-Sellitojz1? o] w}a} 3% 13L& 10w}
2 3to] B AR 1% carrageening Q.1 ml/
rat¥ RFEESIet EARA7] R[] el EF
B 2 KIERL Basile Analgesy Meter—7, 200
(Ugo Basile Co., Italy) 2 mBEisle &SRBl
Yl = RERES RAESISS B 200,
100 mg/100 g& W& HES 5 30, 60 120 2 180
ool &% EERES el o HEp=E
= aspirin-g FHHSIE

4) MERFERSY

PiRRB{ERAS strychnine 2@ picrotoxine 2 ¢
ol vt RS MElE EHEo R FHES AT

@ Anti-strychnine g

A& 18E 107l 2 Steo] 3% 10.0, 5.0 %
1.0mg/10 g¥ WOFEL 304 #o] strychnine
nitrate 0.9 mg/kgs HHE T HES SIS EEE =
ER AT FECRES BHsadh

@ Anti-picrotoxin g

A 1EEE 10t 2 3t B 10.0, 5.0 F
1.0mg/10 g8 #EHH 304 #el] picrotoxin
5.0mg/kgs EI T4t His & g
HERHES RS BEstdct

5) FHBEN st £

Magnus 56 wel A3 E 1% BEAZ

% RAA DBES HHse WHe WEd
% tyrodey Aol Al 0,-CO, gas® {kihatnl A
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o {FRE BlEstd .

6) ElFtkE| FIENHIER
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A FEERE thel AF Aol HEBIKS ER
sho] HEHRe = WHstE Ringer®el HkE
HES AT BE S cannulad] HiEE ¥R
Bt 0.3ml¥ EAS S BRKY EAS BE
stgvh.  HErEssy R = acetylcholine chloride®
sk o
8) MmEE X Pl et fERW
7ol urethane 1.5g/kgS MR HASH
of BiEEA 7 % Wikl wheh BB RSl k4R mano-
meter} EikE cannulaZ A FES mE
3} bPIREE)S FRSol KymographfEMEk boll #
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1. SEBHR
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Table I. Effect of Sipmidojuksan on the spontaneous motor activity in mice

Dose  Number Spontaneous motor activity(counts/5min.)
Groups (mg/10g, of - :
p.o.) Animals. 0 60 90 120 180(min.)
Control — 10 96. 8% 94,2+ 96. 6+ 93,0+ 94,0+ 90, 24
5.01 4.27 3.76 4.05 3.65 3.25%
Sample 10.0 10 98. 4+ 103. 4+ 89,6 80. 6 77. 4+ 87.4%
3.93 5. 82 4,00 3.43* 2., 34%% 3.24
Sample 5.0 10 89. 4+ 90. 8+ 92, 0% 88.2%+ 81,04 86. 24
2.12 4.49 4.45 2.55 3.52* 3.50
Chlorproma- 0.1 10 85, 24 3.2+ 28, 2+ 23,6+ 29,6+ 38,4+
zine HCI 2.18 1. 66+ 2. 04%+* 2. 4g¥** 1.82%#% 9 3(FE*

a) ; Meantstandard error.

* ; Statistically significant compared with control data. (¥p<{0.05, **p<0.01 and ***p<{0.001)

R glen 120400 A 77. 42 A4 %o [Eig
EHES el ¢ A =3} BEK 5.0
mg/10g FEFINA = BT BE 1205 At
8L OEZ <Fzre] FEbkol v BHEBHERL
RS Vel en [LEkgEY chlorpromazine
HCl 0.1mg/10g #HEFAAE FHEMH Q=
HEEE) KABESS e gieh (Table 1)

2) HiEkE ETHERN e HE

BSOS SRS QL Mg A %
Tite BipEE He HTEHEE WES BT
BE SEEEERY KER BRI  HEEy
chlorpromazine-HCl 0.1mg/10g #HEBS 3
A HETHE 80~100%% HBew I 10.0
mg/10 g YEFES WIRMLE 300 50%S ET
g Y] EBFEET 4% ¢ F Az
Fefifle] ZAxgol vl MAE BAEE ¢+ %
A+t (Fig. 1)

3) Thiopental-Na FEIERREI0 HEH %P

A 7]o] thiopental-Na 30 mg/10 g-& REIEXN
B 5 WBES MR 7. 010, 2356 K
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Fig. 1. Effect of Sipmidojuksan on the muscle rela-
xation in mice. (Rotor rod method)
«««(P+++ ; Sample 10.0 mg/10 g
i@+ ; Sample 5.0mg/10g
+e«(Q¢++ ; Chlorpromazine HCl 0. 1mg/10g

3o K 10.0mg/10g 2 5.0mg/10g FHERE
L. 8,8+0.765 7.9+0. 663024 HiEE &

Table II. Effect of Sipmidojuksan on the duration of hypnosis induced by thiopental-Na in mice.

Dose Numer of Hypnotic duration Increase
GI'OUpS (mg/lo g, p.O-) animals. (min.) (%)
Control - 10 7.040, 23% —
Sample 10.0 10 8.8::0. 76* 125.7
Sample 5.0 10 7.940. 66 112.9
Diazepam 0.5 10 67. 74, 61%%* 967.1

2} ; Mean+standard error.

* ; Statistically significant compared with control data. (*p<0.05 and ***p<0,001)
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Table III. Antipyretic effect of Sipmidojuksan on the endotoxin febrile rats.

Number » Rectal temperature(°C)
Groups (mg /113826 o) of
» P9/ animals 0 : 5 6 7 8(hr.)
Control —

5 37.040.15 37.8:40.20 38.0+0.18 38.2+0.13 37.8+0.08
Sample 100 5 37.1+0.13 37.840.27 37.940.26 37.8%+0.10% 37.530.10%
Sample 50 5 37.4+0.09 38.0+0.12 38.2%+0.15 38.240.07 38.0%0.18
5

Amiminopyrine 10 36.940.17 37.8+0.22 37.340.23% 36.540.42%* 36.240. 20%***

® ; Mean+standard error.
* ; Statistically significant compared with control data. *(p<{0.05, **p<0.0l and ***p<C0.001)

B2 p<0. 059 FEMC] EERRE ERHE
£ Webisith =& g diazepam 0. 5 mg/
10 g $EABEL 67.744.614r 02 p<0.0018] &
Heol Y MIKEM EEKES JeEdgs
(Table 1) ° T
2. B0 5 MENR

Endotoxing #H#EMEZ dlo] 3 F o] W/
TS WS BRWHE B SRR %3
B 7] AR HENd BERESE fA 7+
Hom B BEWE B okl e BD
o2 HHESHAT. B 100mg/100 g HEAHE

10 |~

Pressure(x30g)
®
-

& o B SR R AR &% p<0.05 °
o FEE v BEBRE ez A¥ ;
% 50mg/100 g BYEREES UTIE B Fx R -4 0 1 2 3(hr.)
@ eh. [rEEsy aminopyrine 10 mg/100 g #¥6i Fig. 2. Analgesic .Effect of Sipmidoju{esan on the
Bo #5200 Y H BEkel It MR presoure pain tyreshod of rat hind paws
B2 1Jegch (Table ) er«(Pe+- ; Sample 200 mg/100g
z «+-@-++ ; Sample 100 mg/11
Dg#ii;&% 8 ; Aspr?n 20 rng/gl/()Ogg

Aol 0.7% BEBR L ABKEK 0.1 ml/10g B8 2 5.0mg/10g HERA A £% 37.6L£3.51[H
BB ELEEo] A 65.0-2.93%] writhing syndrome 9} 47.444. 202 p<0. 0015} p<0.018] FE
o] R A9EE el W 10.0mg/10g  tko]l & writhing syndrome IHBMES BE

Table IV. Effect of Sipmidojuksen on the writhing syndrome in mice.

Grou Dose Number of Number of writhing Inhibition
ps (mg/10g, p.o.) animals syndrome (%)
Control - 5 65. 0+2. 939 —
Sample 10.0 5 37.61-3.51%** 42.2
Sample 5.0 5 47, 41 4. 20%* 27.1
Aminopyrine 1.0 5 12. 6:1/40%%* 80.6

2 ; Mean = standard error.
* ; Statistically significant compared with control data. (**p<(0.01 and ***p< 0. 001)
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Table V. Effect of Sipmidojuksan on the convulsion induced by strychnine in mice

Group ( Dose Number of Time to convulsion Time to death
mg/10g, p.o.) animals (min.) (min.)
Control - 10 5.540.27 6. 00. 20
Sample 10.0 10 5,7+0.21 7.2:0. 24%*
Sample 5.0 10 5,4+0.23 6.6-£0.25
Sample 1.0 10 5.2-0. 30 6.310.36

') ; Mean-+standard error.

* ; Statistically significant compared with control data. (**p<{0.01)

& dglon KEZEY aminopyrine 1.0 mg/
10g BEM-L 12.61. 402 p<0.0012) HE
o] & MHEEEE deh et (Table W)

2) R

Fig. 2¢] vtebdl uie} 7o) 317]o] 1% carra-
geenin BEBFATL ZEBRUMT L AMEE
7b FERQ BTE JEd o BREY &
T EEHE B 100mg/100 g #HEE] Al
R 1R Yy BELAS BEY 43
931 AEKRENMeE RS Yeigd. =3
HeiEgE9l aspirin 20 mg/10 g BHEARE ik
B 1R BEERRS bz 28R el
= AY EEES BLUTE ¢ + AddEt.

4. MEBKR
1) Anti-strychnine %8
A F ol strychnines w4t FHE BEk:

o Hislel B 10.0mg/100g BrBFNA

ok FECCE Ol A p<0.019) HEMC] JA: EE
BEREE bR on oyte] A E Wt
£ WEZE YA g%t (Table V)

2) Anti-picrotoxin 3§

A Flol picrotoxingd EHIstd FHEE MMM
B ¥Walo] K 10. 0mg/10 g $HELRfo) A &

BRBENBM FETEEAdA &% p<0.0013%
p<0.018] HEMC d& WHHERE RIS
o] B 5.0mg/l0g HEFELE FETRHA
Tt p<0.059) HEMo & EEBEE e
govt #¥E 1.0mg/10g HERFAAE HGE
HEE BHEY 5 Ak (Table W)
5. fEHBEN B %R

A wmHERE B BES FRe
1x107%g/ml EHRENA BES BERES &
AsA 4=l gl Ach. 1x1077g/ml, Ba. 3x
107%g/ml & His. 1x1077g/mlo] f&a]A U=
Bgel WA= B\ MEERAS debi g e
o] 59 #EEL B BERENIE E T A
et (Fig. 3)

6. MEEHRR

ERHIE A HREER HTHsNS #i
2 BEAd A3 %K fFAE Table M ¥
Table Vo] REHCZ ZTEEMEZ Jeliig
t}: carrageenin ¥ fEe] o 3te FR¥K 200 mg/100g
BBl A B BE 28 el p<0.059] F
Eikol A= BEEMNH A BET + 4
Aot KK 100 mg/100 g BERFA A= W&
HEE BEY 4 49t =3 histamine

Table VI. Effect of Sipmidojuksan on the convulsion induced by picrotoxin in mice.

Groups ( Dose Number of Time to convulsion Time to_death
mg/10g, p.o.) animals (min.) (min.)
Control — 10 10. 440. 56 12.5+1. 17
Sample 10. 0 10 16. 60, 66%** 20. 41, 16**
Sample 5.0 10 10. 70. 20 17.140,73*
Sample 1.0 10 11.0:+0.33 14.7+0.68

®) ; Mean+standard error.

* ; Statistically significant compared with control data. (*p<{0.05, **p<0.01 and ***p<{0.001)
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Ssec.Ach. Ach. S.1X1073 Ach. s.5x1073 Ach. S.1x1072

Tt rorooy o v
Ba. Ba.s . 1x10-3 Ba.s.5x107°  Ba.s.ix107 2

T , T Yo
His. HlSTS-leO 3 His:[ S.5X10 3

T
His. g'yx1072

Fig. 8. Effect of Sipmidojuksan on the isolated ileium in mice.(Magnus method)
Ach.: Acetylcholine chloride 1x 10 "g/ml
Ba.: Barium chloride 3x10*g/ml
His.: Histamine«2HCl 1x10-"g/ml
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Table VII. Anti-inflammatory effect of Sipmidojuksan on the rat paw edema induced by 1% carrageenin
G Dose Numfber Time course of swelling per cent
roups o
(mg/100g, P-0.)  4pimals, 0.5 1 2 3 . 4(r)

Conprol - 5 38.242.30 44.8+3.03 56.4:-2.44  53.4:£2.67 58.0%2.57
Sample 200 5 40.6:-2.85 43.8+1.56 47.0+2.68* 47.8+1.98 51.024.46
Sample . .. 100 - - 5 '37.8+2.48° 42.0:+1.98 51.0%3.84 . 47.6+2.23 7 56.612.97
Asprin 50 s 38.4:£2.34 37.0:1.38*% 36.0:£2. 6% 38.0-1.98** 33,811, 94%*

3 ; Meanzstandard error. ‘
* ; Statistically significant compared with control data. (*p<{0.05, **p<0.01 and ***p<C0.001)

Table VIII. Anti-inflammatory effect of Sipmidojuksan on the rat paw edema induced by 0.2% histamine

Number Time course of swelling per cent
Groups Dose of
(mg/100g, P-0)  ynimyls, 0.5 1 2 3 4(hr.)
Control — 5 43.642.55 46.412.34 54,2+2.34 52.0%+1.85 54.4+2,72%
Sample 200 5 39.442.97 41.0+3.63 45.4+2.78% 47.0+0.89% 49.0::3.00
Sample 100 5 40.24-3.45 43.444.51 50.6+3.36 48.6+3.92 50.6£3.30
Asprin 50 5 41.442.14 43.4+2.58 44.2:1.03%F 46.2+1.45% 44.64.03

) ; Meantstandard error. v
* : Statigtically significant compared with control data. (*p<{0.05 and **p<{0.01)

55 I 9 0 o
$.0.1% 8.1.0% S.5.0% $.10.0% Ach.0.0017%

I A T PR 1

50 ,
E
@ 45 ' o’o\ {
o f \
a . \O o, Q
e oo PR\ 3 \

4

5 40 }fo-o leSegs) \oooo , o\oo-o
. o ,
(=}
-t
159

35

T 1 1 L 1 -l L .
10 20 30 40 50 60 70 (min.)

Fig. 4. Effect of Sipmidojuksaﬁ on the flow rate in the blood vessels of rabbits. (Krawkow-

Pissemski method)
Ach.: Acetylcholine chloride
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mmHg
100

50

1t , 7T
Ach. 5sec.S.

After Vagatomy

50

100mg/kg S.
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t _ 1
50mg/kg

1
$.50mg/kg

Fig. 5. Effect of Sipmidojuksan on the blood pressure and respiration in anesthetized rabbits.

Ach.: Acetylcholine chloride.
S. : Sample.

o Hole] HEIEE FHEN PENEIKES
el Qo s gy aspirin 50 mg/100 g $#HL
Bros 440 doA = BERNER EBERE
BEY F ddd.
7. mMEN B KR
KRS HREKS RSt HRkez i
i3t Ringeryge] MES H45% 35~40HoR
FET % RS BESTE . B 0.1%, 1.0
%, 5.0% B 10.0%9 BEMm ==t Wt
£ Ringerfgd] W#C) WAE & JeEidx 8
W EHiko] WA F HEIAS ¢ F
a1t (Fig. 4
8. ME 3 PR #Het KB
KR HRERMES] Hinwe BE%NA i
¥ 100mg/10 g 2 MBERET R HED
o2 vegtow] FHRES mBRET R 3HEsE ol
oot TEE S 2R BERERQ MR T K

RE g =8 WHUSEH MEmRE U
Eiatg s ol & mBETERE Jepiged
IRl & H e S A Xstsio. (Fig. 5)

z K

TORER el Botel BEHSORAY BuBS Ak
LR fiEel A et A REREel Foaieh
Tl fketel & Hifk: MHSE e
oto] SEERER, MEVER, SUR(ER, DURE(F
M, wHBEe HI fFH, BEMEER n%
of et fFR, mEE R el B fERE I
B EEE o e 2.

AR HEEHES WES] 5te] wheel
cage?| [MEEFHES FEHH o BEE KA
ggFo 2 S BEEBHRIBRE e
Wgoem o]z HIEE KMESS Fifo]
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Ao wizl EEDE & & Qo e
% chlorpromazine.-HCl 0.1mg/10g HHEEES
W 9054 &E 74.6%9 HWHIBRE
e gk, =3 rotor rod kel {k3 [EEE
TREY A BEREE HinEsEE dei
2 Fgfe] A g we BAEE ¢+ 4R
o},
Thiopental-Na9] [RIRFREERMEAN B3t
B 10.0mg/10g HEPFS HWER o
125.7%9 IEEHEE bl o] ¥k} thiopen-
tal-Nao] R =Z BHEBREMER] JeL ¢
T AA=t

BBWERZ E. coliz. 38 92 endotoxing
33 Tl T okl RyE #|EWR
Bl e Yo H¥ 100mg/100g
FEol A My 38 2 AR Kol #BE
S WHAA R FEE dv HEEERY
REE & F A4

Writhing syndromeo]] 3t $#BREEHSY TS
Sigmund, Koster&o] k3l A =l zon &
3] Colliers-o HiERS A 719 WA LB oF
AH = #ES writhing syndromeg abdominal
contraction responsez} 3}F I o] S s
Randall-Sellitogkoll k3 AEHMEES HEE B
B2 f78lvh. ¥ 10.0mg/10g BB B
@ik H3ld  42.2%9 writhing syndromeg-
WEIF o H#iaEdy aminopyrine 1. 0 mg/10 g
BB A 9] 80.6% Bty 47 HelAE K
BE Yegn #SEmBE 94 HEEnd
uizl BRI #BAHE AS BET + 9%
™}

FUREER A strychnines] (k3 H#ik K
ol A = WEHR e #K 10.0mg/10g #&
Rt A p<0.019) AEHEAE TECRHE ER
HEE el glen picrotoxined] k3 Rk
o] HalAE M 10.0mg/10 g HrEF] A
p<0.015 p<0.0019] FEH A KEHEDH
B 2 FECERERM ERERE e

BEA -2 barbitalffie] HElA HEERMRE
ERAIE fERE 2 e SEERY &
3 Jrete uhEl uh QDR RS
BEHE BAOEE, EEEETRRIAS Hit

Kor. J. Pharmacogn.

#8244 R, thiopental-Nad} ERIERR] LEHR, #
B JElR:s) Randall-Sellitopkol] 9131 480%
fEF, PURBRE 5ol e Aoz "lFd B
o +IEEAHS BHp PiEk MHIERE
A8 + J& A2 A=,

AR HHEEE HWatd BEY HEES
<+ FA3A MEAR o BEKESE Ach., Ba,
4 His.o) defafpfic]l Hetd B RERT
oz EHEMAE Jehi ok

B2 2.0 acetylcholine, serotonin, histamine
2 BaClyoll k3 B chafeel Hotel Mgl
BHERS e e ol Bl 2
ghAo] olx Figfdl B EEEEIS ¥
gut glo] MRS BETEM Ha EENA
fEfel Y+ Aoz 44

PIRERRS 2 2842 chemical mediator
o %3¢ E¥ifEM, chemical mediator 44
fER, lysosome % LfEM, BIFRERKEET
R, AmBEEMHERS S Yeddx 3
gk 2 ok BAHIE B FH RN KT
Hatetel ERT vl MW 200 mg/100 g BB
o A p<0.058] BEMEIE IBEZRET RE
= 4+t

Krawkow-Pissemski J5ike] 43t FRERIM
wERRE A BERRERE HHI e Bl
BWing g deEida 10% BEdA AF & 8
me 2E ot HREEERY EiKel Ein=
dz & BkES veble] —Hiv MEER
o &AM FBEHRES BETFALE ¢+ A=
=3 F®R SERnERRNA HKe TRk
o HmgozA WY MBRETEMAS Yed
R RS MEBRETEY TEIE ¢ T AR
o},

w W

“FOREIRES] B IORR BET  BAERRIRe]
A FERE e BRE DYWERRES A
FAAA S WERS A R, BAER, BB
feM, PURER(EH, WHLBEd B/ (FR, BE
MEHER, mE WY fEH, mE 2 R
HWE FRE BHRY o 95 22 KW o



Vol. 19, No. 2, 1988

At

1. Wheel cagephol 918 EZMES) JFME,
rotor rodiiell oG AFIEHCE, EBEEER KR
RS RERE Bol @EEMEMC] 98 I F
F1Gas

2. Endotoxine 2 #F#tdl S F] o] %ty
¥ 100mg/100 g $eHs) o4 p<0.059 &
ol Q& MEEM BEs A

3. EEMRZ:¥ Randall-Sellitophol] &3t 4RIG1E
e A,

4. Strychnine B picrotoxine] 3l HERIFE
BAEE %ot

5. ZAWUEBES HEERS MEAA
™ $i acetylcholine, #7 barium chloride @ #i
histamine fEf-¢ el o] WABR TG
HY HiRIERY 958 ¢ 5 dsdh

6. Carrageeninz histamined] 9j8]4 H#=
PR Helo HET EERE ZES A

7. MEEERERT OBRTERS Y
o},

PAko] $RE wol TBEfREke Bl
Wesk=R BRes BRI R BREYT QE HE
7b iR ol meE o] )

A2 o] Wgte] toxE Aule —
e BHBERE HRE HEo R o Fojzlon
ool E#= ]

1988+ 39 169 A :49 169 =)

X R’

L& 7 REHE
2. FER EEGH,

A&, s, p.o141, (1976).
A, B, 37(1980).

3. A KEES,

b

151

A&, B, 58(1983).
ZEHCHHEB, AL, 341(1978).
B BRARE WEARNE, 4,
.

EAE, WHESR, T8FH, AR
78, 347(1981).

235(198

B %ﬂ%?

7. Finn. S.: Jargang, 9, 203(1959).

8. KE#E, ART, EAEE HKM FRE-RH
@k 72, 263(1976).

9. %%ﬁ WE&e, FIHEEE, ELEE, PiE

C BYERISEREEE, 21, 123(198D).

10. E%lﬂ%\ FIUMRTE, WOKEER © HSEEE, 78, 347
(1981).

11 RS, DR, UREF, EEEZE, A
B . HHgEgk, 38, 297(1984).

12. Whittle, B.A.: Brit, J. Pharmacol., 24, 246
(1949).

13. Randal, L.D.: Arck. Int. Pharmacodyn., 111,
409(1957).

14. Koster, R.: Fed. Proc., 18, 412(1959).

15. Whittle, B.A.: J. Pharmacol. Exp. Therp., 150,
165(1965).

16. BABARES, N I BYBELR, U, 94, 109
(1970).

17. BARMCRE, EMEGT - BREEHE, 88, 14(1968).

18. WRTEF @ BEHBERIHE  WRABEBLE, 219
(1972).

19. HEECE | HEEMEE, 55, 1152(1959).

20. EARBKES, FHIES . BLEBMIE 89, 879
(1969).

21. BANE, ©8F, BN—, BOFE, RUOHE, =
EAE ¢ BEEE, 4, 72(1976).

20. EEEARA, FLEFE e AEHDD, BASH,
239(1972).



