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Abstract

Effect of Bojeosodokeum on the Analgesic,
Antipyretic, Anti-inflammatory,
Antimicrobial and Anti-convulsive Actions

Hong Hyun-Jung

Dept. of Oriental Medicine

Graduate School, Taejon University
(Directed by Prof. Lee Han-Cheul O.M.D.,
Ph.D)

Experimental studies were done to research the clinical effect of Bojeosodokeum
on the Analgesic, Antipyretic, Anti-inflammatory, Antimicrobial and Anti

—-convulsive effects in mice and rats.

The results obtained as follows :

1. The solid extract powders of Bojeosodokeum was revealed significant action
on analgesic effect.

o7 -



258 () cHEY 2y Aot Z¥x|, Vol. 9, No. 1, December, 1995
2. the solid extract powders of Bojeosodokeum was revealed significant action
on Anti-inflammatory effect. /

3. The solid extract powders of Bojeosodokeum was revealed significant action
on antipyretic effect.

4. Antimicrobial effects of solid extract powders of Bojeosodokeum against
Escherichia coli and staphylococcus aureus was observed.

5. The solid extract powders of Bojeosodokeum was revealed significant action
on anticonvulsive effect. '

According to the
anti-inflammatory,

confirmed that analgestic,
antimicrobial and anticonvulsive effect were

above results, it is
antipyretic,

recognized in solid extract powders of Bojeosodokeum.
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Escherichia coli$} Staphylococcus aure
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eine. 2 HEBEHS BRS 23 A8
3 EHEE A7) #HEse vielth

bl

L H #

1) 8 9%
B Mg Eo Slo]l BE 200~250g
9]  Spraque-Dawley (22 B L2652 FT)
HEM BaRe 4539 ICRAFH (FEBI{LE
W E FEAstE #ERER 7 EE
FARIFAER EEM, HYAIEC)S B
& w3 st =il 2212TE #
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Scutellariae Radix

Coptidis Rhizoma

Ginseng Radix

Aurantii nobilis Pericarpinm
Scrophulariae Radix
Glvcyrrhizae Radix
Forsythiae Fructus
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4 ¥ T Arctii Fructus 2
RER Isatidis Radix 2
% 2 Lashiosphaera 2
BHERE Bombycis 1.25
Fin Wil Cimicifugae Rhizoma 125
5 # Bupleuri Radix 4
=] B Platycodi Radix 4
Total amount ' 56.5

R. Hik
1) kel AR R KA
EEEER —RHR101DE A7

3,000 m¢ round flaskell 7&K 2,000 m
3 g 2L g AHBE WEAIL
BSRIESH  mZdEe] BT WWE
rotary vaccum evaporator(Biichi 461)9l
A WEEMSISL ©) round flaskE -84T
Deep freezer (SANYO, Japan)oll A 1Kf
Eet HKESlL freeze dryer(EYELA,
Japan) 2 ARRS BiEEIES o] & 474g
o MES AN
BmEKe HEe Al BEE 474mg
/200g, 59.3mg/250ge] EBHBAK A71&
185 HEBE sample A(°]3l sample A)E
st3, AR BEYE 143.3mg/200g, 178mg
/250ge) EWEEBHK AV MSES
sample B(©]3} sample B)Z 3}t

2) SRIEMER
(1) BEfe¥E(Acetic acid method)
SUEfES  Whittled] H&0d wa
AA suldE 1Hoer 3o WRHEA K
BEoZ EAY %, HERE 07% B
ERA AWK 02m0/20gS BREEA B3
AqE, FERMEHR 105%5E 1056
Writhing syndrome®] HEE HIES} L,
BEEES sample A%, sample Bl #&
e ROKE 605 ol 0.7% BMRERE

AHKE 02m0/20g¥ MR FEASL
1045428 109/ HEeE Writhing
syndrome®] BE#E #E HES A
ol o} 2 MEXRS R3F

Cl - Al
(%) = x 100
C1
(%) : #HIE
Cl : YPEEe Writhing syndrome
EI] ¢
Al : E¥EFES Writhing syndro
me [BI
(2) B##:(Hot plate method)
Hot plate/fiES 19443 Woolf9t Mc
Donald®el j3t9] BAZEE Ro= BY
o] dnoN gAZo T KIES M
o th@ TEIoZ UehliEs R ERS)
o dwe] BEE 52~5T EHEZ ¢
et Fes 2 o) BHABE &
#AxEt}. ICR mouseE WAl FobA
Ao ¥R I T HEE =
2 ANAE fFEEtL Byel EASE &
mate] Holoezyr RAFHE RUY
Hge =8 BER(sec)e T AF
gulalE 1Woz 3o EEFS Sample
AR Sample BEol B¥S ROKERS
I 604k EERE EHsSAT HWERHE
dt BKe ANY 4 EHY FHES
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AHEAHEKE 02m/20g8 ROiEsId
o BERHS 600010 BES KRoRE
(0.2me/20g)3t L &#H-E AlA BRI
HXE Eoled FEIA.

3) HEMER

Carrageenin # M 3 MMHINE
g @AY 59 Hirel we wiTea
BB guEE  1HoER 9 1%
Carrageenin 0.01mé/rat-& #HREEEd &
THEHY BES EkAACY BEEE
S 1R kol EERFFS Sample AF,
Sample B#fo] @RS KnFmsto.
HEHds BRS AR o FHS R
o 4AHABKE 2mi/250g8 iR
A} 1M MECZ Okl B9 #ik
BHEel AL plethysmometer(UGO
BASILE)Z fiEsty, B o B
E AHERE Rt

Bl KT BEN BRS B
BA AT 25% Yeastt 37TolAM 1HfR
BEESD % BRA AR 13 BEK
ELE 25% Yeast(Cme/250g)E & TS
17RE %ol BE#-S Sample AR, Sample
BRfol #OKREEOCn/250g)3 93, 1
Al 256% Yeast(1m/200g)E 22 FHfrol
FTESSIA T ohAl 17 ] 23 i
%Y ROEE BHstRL =3 EF
M HEMd e REY 4AXH RHEKE
BORE3IA . 23 BOwEE 605 M
o2 ShfE < ERRE #ELE AE
ak4it.

5) mBEER
(1) ## 2 BEF : Mueller Hinton
Broth & Agar(Becton Dickinson,

US.A),
Dickinson,

Trypticase Soy Broth(Becton

U.S.A), Barium chloride

ET. - EC.
O BEEmME =
EC.

O BEMHR =

x 100(%)

[ET. CREHER THESKY RAR
EC. : RHER TEMNESY BER

HERAY RESMEK - BB BERMEK

HEREMHY BEEMK

x 100(%)

4) #E{ER
ME 6PlElE 1o E 3l EER Y
B 91 BERFLER Eodtn kR
S BT 38 BE 250g% 25%
YSC(Yeast:Sigma, USA) 2mé/250g8 &

U.S.A), Sulfuric acid(Merck,
Escherichia  colilATCC
Staphylococcus aureus

(Sigma,
Germany),
9637) 83
(ATCC 65389).

(2)%H ] i © MK Paper disk(8
ms, Toyo LTD japan)ol & EEZ 80mg
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/disk, 40mg/disk, 20mg/disk 2|3 1mg
/disk& BIfESH #% Autoclave(Hyrayama,
Japan)oll A #EE(121°C, 15min)3tc}.
(3) B HM%IE WE : Mueller Hinton
Broth agarg Petri-dish(87x 15mm, =4
el Bol FiREHE UEI £ WK
2 McFatland nephelometer: 0.2
o] ok 106/m7he] BEVE HEE @
AL HWEY HEoZ FAkEwA BH
g % 5oM Tl KESS HE #Ei
of &A% HBkAZ}. ©] Petri-dishol
AAE MRS Fi1 BEHZ diskE o
Aoz 7HEA =8 EHEREI HEEA
1t} DiskE &3 ¥& #% 155 oludl
35C &Ml 18~24 KrIS =ET #
HEEd &S A2 AN mBLE L
=3 ia=

6) MBBER
(1) StrychninefZ® o] ¥3t (£
A7 8ulElE 1oz 9 HEREI
BRHoz Uy EEHS Sample A
P¥, Sample B#fo] B S KOHE 1k
M ol EES B3 HEHAE=
BES ARY 9 F£H% REY £Ha
HKE 02m/20g¥ ROEHEASIT &
O 605# strychnine(Sigma, U.S.A)
2.3mg/kg S MEMEAR HEEY AEN K

Table 1. Analgesia Effect

Ty 2o} 2|, Vol. 9, No. 1, December, 1995

9 M fESe] BE RMHI S
o2& WL WESAH.

(2) Caffeinef o) %13 {FH

A7 sutgE 1oz slo HWRES
ERFo2 Uva KBNS Sample A
#¥, Sample BHfol BEKS KDKRET 1
R o) HEBRS EESHTH BHBR
= BES ARY o #FHY REY 4
HABAKE 02m/20g8 KOS HTL.
ROBHE 605# caffeine(Sigma, U.S.A)
400mg/ks S EREMESHSS REN K8
2 RN Ko B RHI EC
ol2E K-S WESIAH.

. BEEAUIR

1. &Rz
1) BiE:

Acetic acidol didt gRAEIEACl A& X
Hi= sample A= 206=£1.19, sample
BoAXE 18710542 Yeh} HEH
29.8+0.652] Writhing syndrome Z¥iol
¥l 3] sample A, B7} 30.8%, 37.2%< #)
HEL Jeld BREES FEMEEP<0.001,
P<0.001)°] &&= AH(Table 1, Fig 1).

of Bojeosodokeum extract on the Writhing

Syndrome of Mice induced by Acetic Acid(Glacial)

Group Concentration No..of Freq. of Wn'thing Inhibition
(mg/me) animal Syndrome( /10min) (%)

Control 0 8 298 * 065"

Sample A 474 8 206 * 119 30.8

Sample B 1433 8 187 = 054" 37.2
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a): Mean * Standard Error.

Control : Normal saline was treated P.O sixty minutes before
acetic acid injection.

Sample A @ 95mg Bojeosodokeum extract was treated P.O sixty
minutes before acetic acid injection.

Sample B : 285mg Bojeosodokeum extract was treated P.O sixty
minutes before acetic acid injection.

* 1 Statistically siginificant value compared with control data

(*: P<0.001)

40 40
E 35 35
S
= 30 30
0 —
5 25 25 2R
= [
£ 20 20 2
2] o
2 " > E
£ 10 10
: ;
4 0 0
L=
L Control Sample A Sample B

BEE Freq —«— Inhibition

Fig. 1. Analgesia Effect of Bojeosodokeum extract on the Writhing‘ Syndrome
of Mice induced by Acetic Acid(Glacial).
Each column is the mean with standard error shown by vertical bars.
Control : Normal saline was treated P.O sixty minutes before acetic acid
injection.
Sample A : 95mg Bojeosodokeum extract was treated P.O sixty minutes
before acetic acid injection.
Sample B : 285mg Bojeosodokeum extract was treated P.O sixty minutes
before "acetic acid injection.
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2) Hot-platei® sample BE 2185*17.72 “ehv} B

Writhing Syndromee] #Mifefie #tey S 940£592¢0 wisl WMER HEHE
}nA BiRES FAsY Bz &g (P<0.001, P<0.001)) 2= AHTable

sample AdlAE 171.0+1782 etz 2, Fig 2).

Table 2. Analgesic effect of Bojeosodokeum extract on jumping onset time
caused by hot plate-heated stimulation in ICR mice

Group ch. of J.umpmg onset P value'
animals time(sec.)

Control 8 940 = 5927 :

Sample A 8 171.0 £ 178 *<(.001

Sample B 8 2185 = 17.7 *<().001

a): Mean * Standard Error.

Control : Normal saline was treated P.O sixty minutes before put into hot
plate—heated stimulation.

Sample A : 9.5mg Bojeosodokeum extract was treated P.O sixty minutes before
put into hot plate-heated stimulation.

Sample B : 28.5mg Bojeosodokeumn extract was treated P.O sixty minutes
before put into hot plate-heated stimulation.

* ! Statistically siginificant value compared with control data.
(* @ P<0.001)

250

200

180

100

50

Jumping onset time(sec.)

Control B
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Fig. 2. Analgesic effect of Bojeosodokeum extract on jumping onset time caused
by hot plate-heated stimulation in ICR mice.
Each column is the mean with standard error shown by vertical bars.
Control : Normal saline was treated P.O sixty minutes before put into hot
plate-heated stimulation.
Sample A : 95mg Bojeosodokeum extract was treated P.O sixty minutes
before put into hot plate-heated stimulation.
Sample B : 285mg Bojeosodokeum extract was treated P.O sixty minutes
before put into hot plate~heated stimulation.

sample A, B 25 P<0.0012] AE#o]

2. HEHR ZaEgon KRel Aol wa BE
carrageenin©.E FIES FEAA g O OF BT BAT REOHLR
EFS @u%@ %—’5% sample A B E—'tr:‘ & EE%UQ _/': %l?i‘ﬂr(’l‘able 3, Fig 3).

IFMETE  BEMSS ZR7F ded

Table 3. Anti-inflammatory effects of Bojeosodokeum extract on carrageenin
Edema of the hind paw in rats

No.of Swelling (%)
Grot
TP onimals  lhr ohr 3hr 4hr Shr
Control 8  445+287 405202 47.1+278 51.3+123 51.0%153

Sample A 8 248+164" 252+144" 242+136° 21.2+081" 183%0.72°

Sample B 8 279+149" 246+127° 212%+1.14" 146+1.37 104160

a): Mean * Standard Error.

Control : Normal saline was treated P.O sixty minutes after 400ug/kg
carrageenin subcutaneous injection.

Sample A : 1185mg Bojeosodokeum extract was treated P.O sixty minutes
after 400ug/kg carrageenin subcutaneous injection.

Sample B : 356mg Bojeosodokeum extract was treated P.O sixty minutes
after 400ug/kg carrageenin subcutaneous injection.

* : Statistically siginificant value compared with control data
(* : P<0.001)
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Increase in Paw Edema(%)

60
50
40
30
20
10

L
“Ne.
e

2 3 4 5 hours

—o—— Control ——w—Sample A ---a--- Sample B

Fig. 3. Anti-inflammatory effect of Bojeosodokeum extract on Carrageenin Edema
of the hind paw in rats.
Each column is the mean with standard error shown by vertical bars.

: Normal saline was treated P.O sixty minutes after 400ug/kg
carrageenin subcutaneous injection.
118.5mg Bojeosodokeum extract was treated P.O sixty minutes
after 400ug/kg carrageenin subcutaneous injection.
Sample B : 356mg Bojeosodokeum extract was treated P.O sixty minutes after
400ug/kg carrageenin subcutaneous injection.

Control

Sample A

3. MR

25% Yeast® FHHEAN FEd

HE, HEBIAAE BEVY BRREE
BAoy sample AT 1ERIF 2K =
a8 Mol A AREMEP<0.001, P<0.001)°] ZFE

sample A, sample Bol 1HH MEo= 512“‘-" sample B= E-‘fﬁ%is} L
5111 wﬁ% &5@8}0‘1 E%iﬁﬁ% YR‘J%‘?} %‘é‘ L}F/Pk‘i‘:}(Table 4, Flg 4)

Table 4. The Antipyretic effect of Bojeosodukeum extract on rats with fever
induced by Yeast

Group No.of Rectal temperature('C, Mean*SE)
animals 1hr 2hr 3hr 4hr 5Shr
Normal 6 387£023 382%+0.13 378+033 369+025 369022
Control 6 394+0.13 389+0.29 383*+039 384+020 384+020
Sample A 6 381%+0.16° 381%019% 382+0.16 382%022 382%0.16
Sample B 6 3721051 366+0.76" 362+0.82% 36.3*+0.68* 36.3*0.68"
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a) : Mean * Standard Error.
Normal : Untreated group.
Control : Normal saline was treated P.O seventeenth time after 25% Yeast
subcutaneous injection.
Sample A : 1185mg Bojeosodokeum extract was treated P.O seventeenth time
after 25% Yeast subcutaneous injection.
Sample B : 356mg Bojeosodokeum extract was treated P.O seventeenth time
after 25% Yeast subcutaneous injection.
* | Statistically siginificant value compared with control data
(G: P<0.05, K: P<0.01, = P<0.001)

40
39.5
39
38.5 +
8 r
3.5 ¢
31 b
36.5
36

Rectal temperature( C)

1 2 3 4 5 hours

(—O—Normal - - - Control —--a——Sample A +Samp1e§l

Fig. 4. The Antipyretic effect of Bojeosodukeum extract on rats with fever
induced by Yeast.
Each column is the mean with standard error shown by vertical bars.
Normal : Untreated group.
Control : Normal saline was treated P.O seventeenth time after 15% Yeast
subcutaneous injection.
Sample A : 1185mg Bojeosodokeum extract was treated P.O seventeenth time
after 15% Yeast subcutaneous injection.
Sample B : 356mg Bojeosodokeum extract was treated P.O seventeenth time
after 15% Yeast subcutaneous injection.

-usel WE HiEER HEES AdeRd
4. ;},‘ﬁ%;ﬁ% Escherichia colidl ™siAE EE 20mg

. “ .
Escherichia coli$} Staphylococcus aure /diskelMFE AAZE e 80me/disk
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olAE AmpicilinEt BIF$ AXARE 7 BRI Ampiciling EF 57189
Bgoevy Kanamycin, Tetracyclindls 3 10~80mg/disko} Al = Kanamycin®] vt
ul X2} 23 Q 3 Staphylococcus aureus Tetracyclindl= vl XA 2&y RIFI
o tEiMe BE 10mg/diskFE AXD HEZRE B33 HTable 5, Fig 5).

Fig. 5. Antimicrobial Effects of Bojeosodukeum extract by Paper Disck
Method(mm) on Staphylococcus aureus ATCC65389 and Escher ichia coli
ATCC9637.

A : Escher ichia coli ATCC9637
D:Kanamycin, @:Tetracyclin, @:Ampicilin, @:80mg/disk,
®:40mg/disk, ®:20mg/disk, @:10mg/disk, ®:1mg/disk, @:0mg/disk
B : Staphylococcus aureus ATCC65389
D:Kanamycin, @:Tetracyclin, @:Ampicilin, @:80mg/disk,
®:40mg/disk, ®:20mg/disk, @:10mg/disk, ®:1mg/disk, @:0mg/disk
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Table 5. Antimicrobial Effects of Bojeosodukeum extract by Paper Disk Method

(mm)
Concentration Microorganisms[Paper Disk Method(mm)]
(mg/disk) & Escherichia coli Staphylococcus aureus
Antibiotics (ATCC 9637) (ATCC 65389)
80 11.00 14.00
40 9.60 166
20 9.15 144
10 0 12.7
1 0 0
0 0 0
Kanamycin 25.65 21.6
Tetracyclin 18.7 18.8
Ampicilin 9.7 7.95
4270+14.12 Ve HIRES 2151678
5. HoEBaR of sl EF P<0.0019] fHEMol B

P, = L TR HEEBANMNE sample A
1) StrychninefRl HHet )7 i gt103, sample B7F 7350+389
B = UEU BBk 291.0+7680]
A# el Strychnined #8i3tel FRE  5zp(P<0.05, P<O.00DO] ASS WL
mckge] oial Ldopmw EEEE FHE WML s1vh(Table 6, Fig 6).
sample A7} 277.3%137, sample B7}

Table 6. The Anticonvulsive Effects of Bojeosodukeum extract on ICR Mice
with Convulsive induced by Strychnine

No. of Time to convulsion Time to death

Group . P value’
animals (sec) (sec)

Control 8 2157 £ 6.78 291.0 = 768

Sample A 8 2773 = 1377 3633 = 19.3™ Hok KoKk

Sample B 8 4270 = 1417 7350 + 389" *k

a): Mean * Standard Error.

Control : Normal saline was treated P.O sixty minutes before 2.3mg/kg

strychnine 1.p injection.
Sample A : 95mg Bojeosodokeum extract was treated P.O sixty minutes
before 2.3mg/kg strychnine ip injection.
Sample B : 285mg Bojeosodokeum extract was treated P.O sixty minutes
before 2.3mg/kg strychnine i.p injection.
* : Statistically siginificant value compared with control data
(*+:P<0.001, ***:P<0.05)
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800
700
600
500
400
300
200¢
100¢]

Time (sec)

Time to conv. Time to death

Control B Sample A

D Sample B

Fig. 6. The Anticonvulsive Effects of Bojeosodukeum extract on ICR Mice with
Convulsive induced by Strychnine.
Each column is the mean with standard error shown by vertical bars.
Control : Normal saline was treated P.O sixty minutes before 2.3mg/kg
strychnine i.p injection.
Sample A : 95mg Bojeosodokeum extract was treated P.O sixty minutes
before 2.3mg/kg strychnine i.p injection.
Sample B : 285mg Bojeosodokeum extract was treated P.O sixty minutes
before 2.3mg/kg strychnine i.p injection.

148518148 B Y3, BT HFENA

2) Caffeine®ol st yR
AF o) Caffeined HERIY K HH
Rl 2 FECRRS TS SR, s

= HEE 167.0£3.96°) v sample A,
B7F 1895+7.42/2188+9.87& X sam
ple A, sample B caffeinee & FR A

g O3 WEEAANN  HER
(P<0.01, P<0.001 )o] U< #=qar}
(Table 7, Fig 7).

Table 7. The Anticonvulsive Effects of Bojeosodukeum extract on ICR Mice with
Convulsive induced by Caffeine.
No. of

BiRFMES HE#e 100314584 H) &
sample A, BelAd #Zzt 1245+672,

Time to convulsion Time to death

Group i P value
animals (sec) {sec)

Control 8 100.3 *+ 458 1670 + 396

Sample A 8 1245 + 6.72* 1895 = 742" ok

Sample B 8 1485 * 8.14™ 2188 *+ 987" Kok
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a)! Mean * Standard Error.

Control @ Normal saline was treated P.O sixty minutes before 400mg/kg
caffeine i.p injection.

Sample A : 9.5mg Bojeosodokeum extract was treated P.O sixty minutes before
400mg/kg caffeine i.p injection.

Sample B @ 285mg Bojeosodokeum extract was treated P.O sixty minutes
before 400mg/kg caffeine ip injection.

* ! Statistically siginificant value compared with control data
(%% P<0.01,***:P<0.001)

290F
200
g 150
7] 7
< ;, :
£ e S
= 100¥) o : 5 :
'&‘;‘ : A ?’ :
50 "é";:‘ ‘:j‘ v ' :,' t{’
‘f? N:;;:; | | if&s%}
() SR 2 v S
Time to conv. Time to death
Control @ Sample A OSample B

Fig. 7. The Anticonvulsive Effects of Bojeosodukeum extract on ICR Mice with
Convulsive induced by Caffeine.
Each column is the mean with standard error shown by vertical bars.
Control : Normal saline was treated P.O sixty minutes before 400mg/kg
caffeine i.p injection.
Sample A : 95mg Bojeosodokeum extract was treated P.O sixty minutes
before 400mg/kg caffeine i.p injection.
Sample B : 28.5mg Bojeosodokeum extract was treated P.O sixty minutes
before 400mg/kg caffeine i.p injection.
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