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ABSTRACT

The Effects of Bujeong hangamtang on antitumor Immune Response

Mi-yang Im, Sook-jea Moon, Gu Moon, Jin-hee Wonx, Byﬁng—hoon Jeon=x*
* Dept. of Digestive Internal Medicine, Col. of Oriental Medicine, Wonkwang Univ.
#* Medicinal Regional Research Center supported by Korea Science and Engineering Foundation

Bujeonghangarmtang((R1EH#%#5) has been used for cure of tumor.as a traditional medicine
without any experimental evidence to support the rational basis for its clinical use. This study was
carried out to evaluate the possible therapeutic or antitummoral effects of Bujeonghangamtang
extract against tumor, and to carry out some mechanisms respon'sible for its effect.

Some kinds of tumor were induced by the typical application of 3-methylcholanthrene (MCA) or
by the implantation(s.c) of malignant tumor cells such as leukemia cells(3LL cells) or sarcoma
cells(S180 cells). Treatment of the Bueonghangamtang water-extract (dailly Img/mouse, i. p.) was
continued for 7 days prior to tumor induction and after that the treatment was lasted for 20 days.
Against squamous cell carcinoma -induced by MCA, Bujeonghangamtang decreased not only the
frequency of tumor production but also the number and the weight of tumors per tumor bearing
mice (TBM). Bujeonghangamtang also significantly suppressed the development of 3LL cell and
S180 cell-implanted tumors in occurence—frequency and their size, and some develobed tumors were
regressed by the continuous treatment of Bueonghangamtang extract into TBM. In vitro, treatment
of Bujeonghangamtang extract had no effect on the growth of some kinds of cell line such as
Fsall, A43] strain but significantly inhibited the proliferation of 3LL, S180 cells and augmented
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the DNA synthesis of mitogen-activated lymphocytes. Bujeonghangamtang also stimulated the
migrative ability of leukocyte, the MIF and IL-2 production of T lymphocytes, but not IL 6
production of B cells. Bujeonghangamtang-administration to

mice enhanced NK cells activities. '

These results demonstrated that Bujeonghangamtang extract exhibited a significant
prophylactic benefits against tumors and its antitumor activity was manifested depending on
the type of tumor cells. And these results also suggested that effect of Bujeonghangamtang
might be chiefly due to nonspecific enhancement of NK cell activities and cell-mediated

immune responses.
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1) 2%

Kol AT Eiie EXKRER WB #HR
Broll A AT F FE®sld fEAsITE FKIEfR
EHS B 8%, HR W fuEste R
RE ZE M BREY Jor KERKE
BEHOE 1MSES U3 ZrHTable 1).

Table 1. Prescription of Byjeonghangamtang

BEH | E8 4 REg)
# K | Rhizoma Coptidis 15
A B | Radix Ginseng 8
B W | ‘Rizoma Atractylodis Macrocephalae 6
B8 F | Pericamium citri Nobilis 4

LE(ES) | Tuber Pinellize 4
T HF | Fructus Ligustd 8

EfES | Radix Polygoni Multiflori 8
BL- | .Semen Coicis 8
M | Semen Psoraleze 6
B % | Herba Solani Nigri 12

BiEag | .Cortex Ulmi Pumilae 6
f ¥ | Radix Glycyrrhizae 4
&% | Lignum Suberalatum Euonymi 55
Total amount 104

2) By :

T Hivel uiel 44 7-88% ICRuM$2st
CSTBL/6 tH-28 ¢4 EFglel HAINT &
BE R BENS YA Fi(sex-matched) o2
S} olso] B3 FEE Afol fgetd
A 1014 KRE MEGREE 20+2C, REE
40-60%, 12713 Rfme] BARGRED EEADE
fEAIst Ak

2. A&
1) Bkt 865
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KRIEHER MK 416g8 5000md A F23
o &K 3000mést A P BHEHBE KHEA
A ERLE WFMFS mEste BAT ¥
rotary vaccum evaporatorol A 200mi 2 BRI
3laL BiEE RABE HRERiEsS(freeze dryenE
FlRAst RS F 525g9 FHEE Qo] LES
BEZ »REstY FEASIA.

2) MRS i

BiiiEe  EEe vhv2d RiR =2
A 47 9o o] Hank’'s balanced salt
solution(HBSS, irvin Scientific)slA ZA2HA
teasing3tej M BPERS UE 0L B4
Ficoll-Diatrizoate(Pharmacia) &=7Hidl 2]&}
o EiZziiettE o#Est ol& HBSSE A%
T 2mM9 glutamin®} 80ug/mé®] gentamicin =2
gi el A (FCS, Gibco)ol sl de

RPMI 1640(°13t RPMIgt 2k&h)el 2x 10%cells/me

o BEZ st THEUL
CHET e AR RHROZFE e B
#faS plastic culture dish(10X20mm, costar)el
Wol 37TAA 1A 23] miEstY BigERe]
fiES FHE Frkd ¥ 2-aminoethylisothiouronium
bromide(AET, Sigma)® ¥ EHRMIK
(AET-SRBC)E FIH & rosetteURiES (£33}
%th o] @ SRBCS rosetteS HEE MiES T
ML=, 223 non-rosetteffiEE BififEE B
3l o9} o] Eu|F T ¥ Bfise
RPMI®l 1x10°ells/m2 iated AH2-3t4lch
B, X BEol AMS-E labe & HZEAA

Azl S180, 3LL, A431, Yacl 59 MHEESE

ol& g€ RPMIo #EiEstd AL&stAT

3) EBHY FE

KERES MRS BBRE 797 B
Y 0hes BEREY KIMES M o
A FES £BAWAS F-—HH KRE 9=
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HERHoZ JUvo BEVEFE-ERE4L
R REME BE-EREE HEol £AA
o BEWEFE-EHEE WHS Le %Y
FHEWNZE  acetoned] BHEAIA BUES 04%
3-methylcholanthrene (MCA, Eastman Kodak)
B 02ME ZF uf9xe Wy FEH EE
A e 2MEARK HEY #F)(diumnal variation)
& Bk gebe FET 11-126F Atolol RETE
fste] LS FHEIIH.

FENEME RehEel o3 BEREE4 EEE-CMoorikawa
2% Hrulz ul4247)9) leukemia cell line
¢l 3LL, sarcoma cell line®l S180 #M(ZZ
1x10° cells/mouse)& WEEY HEE T FligAl
A BEERES FEIAC

BRIEFUES fHRS BERE BUHRER AES
EfHE ot FAHE Sol@l(mass)E AR
Mo |ME] F &8 J B BER s
% HEd BES AV 5 AAY FHELE H
Estd ot ’

4) fEfEiEEe] E|REEE BIE

MTT assayix®oz piEsIdt. & 4524
719] A431, S180, 3LL ¥ Fsa OHEEE RPMId)
zt7} 1x10°%cells/meo] HEE sl 1 Bl
2] 0.1m¢E round-bottomed microculture plate<]
Zr welld ¥ F o7)o] o7 BE KIEHE
% S wmmste] well¥ &l 0.2miy =
£ st 37T, 5% CO, #E#&s8d o] 20
R ettt 2% 109 MTT (3-[45-
dimethyl thiazol-2-y1]-2, 5-diphenyl tetrazolium
bromide, Sigma, 5mg/m¢ in saline)E 7 wellol
7¥8t3 plateg aluminium foil 2 LN st 4A17H
B8] formazan crystal MRS HEAch
olo} plate® 275 X g oA 583 FLFEESIY
e 2A2HA %S formazan crystal$
BEstz] 18l 150u82] dimethylsulphoxide
(DMSO, Sigma)g 7}std 5-158%<¢ €8

SEEWBMAIZTE  ©]o] microplate spectrophometer
(TOYO)E o]83l9 540mmigEd A ®IEES #
S T

5) NK#fae] &ML JIE

Lee %o FEAT single cell level assay i
o ¥este] EHiSIATE 1% agarose (electrophoresis
grade, Grand Island Biological Co)E Zi& =B
BHES $ STH22 RES T 7)o 29 B
Ee RPMIE A& M3ty 05% agaroseli e
DEQTh 1 F o]2 2m9] pyrexREE S
gt TCH2ZANA BRE #HRSIRA HE
EASETh (FEMEEE o8] BEY HKIEFUE
B w2 1R < giRES vh29
fEAmAEE, Ediie2s vl9-29] lymphoma cell
line¢! Yacl #iEE (FASIIAEH °F e

BEES 5x10cellym7t HES 81 BAY #

Zx) 02mA e 1lE 02% agarose® coating 3t
ZA Y4 plastic plate(Falcon)oll #Ests
g3 HAEE & F BB F 283 P
st} §nAIHTE H7]o agarosed] EIRE BHik
gt71 $gkd RPMI 1640 1mdE FEAIA 37T,
5% COo #22ENA 3AES 1BE BHESAT.
obg¥ fFBEIE v EOMETS B SEd
H dz B @A FESAT 32T i F
agarose B#e) FHAAY WAE KEsim
0.1% trypan blue sol 2mé2 Fo] FEio)H 5%
2 gy e RERS BEST O Sl
RPMI 1640€ Zt el tusted 587 RaAR
o 2 ¥ FiRWe) RPMIE MpEshn (2%
formaline] &H¥ AHEAK ImE sty MiEE
EHEAZ T 4005%RZ HiFEsld conjugatediicell
of e d4% FAMiEe] HEES HEINGIE
b, o Ak 9ty NK MiEs 55Re F
st ch

% of NK cells = % of conjugated lymphocytes
X 9% of conjugated target cells lysed/100
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6) REEIRXIE wES BEFR 97 #WE

* BERoINE M¥AMMKSRBO)E HELE
A5t SRBCE fMi¥e WHkeZRH i
msted RAEY Alsever's(pH 6.1)solutions st
o 4To] B&EstHA 28HINY A& FRASA
th. 4% FHEE SRBCE-FA(1Xx10%ells/md) 0.1
WE vpS2ol EHIEAC EHs B
o, REEEERE AAs B9 499 20% SRBC
Bod 003mE EMERESENY Rt 244
v D 48A7be] REEERREE S microcaliper®
Eite ERES FESIHTL SRBCH tid &3
A2 97t fIES SRBCE ZA§ 74 vl
RESAA wmsle mige £ oS R
%E(microtitration) &P 0.2 AN &Yt o o B
EHEE ke EEEEREE L misfEss
o TN ¥EL FHEIV] A & FHA v
2o BKEFFES HEK(ng/mouse)E SRBCE
ute A2 Zhsbr] i, % 497 kR R
3tk : :

7) Lymphokine 4 2 :

o9 EEMHEExICcls/m)2 FE IL-28
Aarst7] $lslAE Con A-sepharose(10yg/me,
Sigma)2, IL-64ES $slxs SAC(0.0075%
v/ivLE A28k 37T, 5% CO, 3R 40
AZHEot &S AT o)A S H0XgE EOLBE
st ERRS HEIETh BRIEHUES mbRS
gxeel mmstaen, EHERAY J7F BE
& #mE viel 22 Wgeo g ZH lymphokine©]
HiEst: MiEsS ke st Btk
CIL-2 97t W 0 IL-2kENE Ml K BE
oA MREHEZS u$22REH I Tilas
9 CTLL2E (ERAsIATh 971 BES BT
°lE MRS RPMIZ 33 ROOEEST HEiGe
the RPMIe] 5x10%cells/me] EES Biste]
1 0.1mE flat bottomed culture plate®] Z well
of Wtk  olo] ZF wellel RF| HmESF LiE
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Con-AZ}= #f #HBEES 01nt¥ Mt &
o] well® 02m= Al 3t 37T, 5% COE&EE
A 24N 7 S [BHITARS pulsefllE
& EERT 48R gl EESR .o, pulsed
&, harvest 2 counting -2 BEiXMiE EhEeE
BEAN At 2L FELE HiestIAUth

IL-6 971 &% @ L6 KiFE fle 42
Riken cell bankolA £¢-& MH60BSF2 i
E FAS9 T SAC FskMiE EEEAY IL-6
g7t BES IL-2 97HEEANA Y FY3 FEL
2 EiEstth

8) #iEtEEER

i EBEE unpaired testell ¥3E T, HERE
o] RHEL Fig+ZBERER 3132, p-value’t
Sil=
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&
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1. BEHES mE&ol MCAR
fEE Lo ojxls &

HEREES] w29 HIBH S w29 FF 3
ol MCAE RT&#std squamous cell
carcinoma®] #4S FHES T EEH4ERS W
sEatach BEU-2(TBME e & 2 &
ol FAE WES #Re Table 2 9 23Utk
Z, YWERe EE#AERMA6%), TBME EE
A7), Egel FAO8mg)el vistd EEERE
olx o) IEEsEER(34%), TBME EFe #(13
A), BEEe] FAG2ng)7F 22t HEEE vl
MCAZ #E® EH4 27 oz 2AE ZE
o sgmmel olN ETHAHES BAFAT

Table 2. Effect of Buyjeonghangamtang(BHT) extract
on the tumorigenesis 9 weeks after the
first MCA-application to Bbalb/c mice
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Group Saline BHT-extract
No. of mice - 50 60
Incidence of tumor(%) 23(46) 17(34)
No. of tumor per TBM 17 13
Wt. per tumor(mg) 9809 72106

Wt. per largest tumor(mg) 159%f1.1  123%08

Smear of 2m¢ 3-methylcholanthrene(MCA) in
0.04% acetone on the shaved back skin, three
times a week for 9 weeks with or without
concomitant ip. injection of lmg of Bujeong-
hangamtang extract.

2. REHES Kol BMEMIE Bol
ofst EFEEL o|X= X8

ERTES HEH oh92ol 3LL, S180 MlE
HR W E T BEAZ § dehde S
o =7)e wEstarh 1 3% 3LL MES B
9D B9ol Table 3614 R wis} go] ¥
Reel vlstel WERBrolM EESTAER BT ok
g W5 277 BoRdth 2 mY BEE
KB AJMED HHE BAA US =
o 58 HERY) 9% WETeldME HE
1R B FEe] WKV stgch @9, S180
Wi BhEOl o8 EREEARS Table 494 2
£ ouhsh 2ol EEABRlA ESTAR 2 EEe)
27\7h HERe) EHRARY EEY 270
shel EFHA |

Table 3. Effect of Bujeonghangomiang(BHT) extract
on the implanted sc. with 3LL tumor
induction in mice

Days after
implantation

Group % of induction Tumor size

CONT 709 513131

5 BHT-A 62.3 445%26
BHT-B » 51.9 36125+
CONT &2 U2+42

10 BHT-A n7 82+43
BHT-B 505 764135+
CONT R.9 1976%82

15 BHT-A 76.3 168374
BHT-B 463 127881+

Leukemia 3LL cells (1X106cells/mouse)

were s.c. implanted into mice and then the

frequency of tumor induction and tumor size

were recorded at the various time interval

after implantation. Group

CONT : non-Bueonghangamtang control mice

BHT-A : 7 days Buyeonghangumiang pretreated mice

BHT-B : 7 days Byeonghangarmtung prefreated and
for more 14 days of the treatment of
Bijeanghangamiang to mice.

The tumor size was measured as follows :

major axis(m) X minor axis(mi)/2.

The value represent the mean = SE. = : p

value 0.05 vs control group

Table 4. Effect of Bujeonghangamtang(BHT)

extract on the S180 implanted tumor
production in mice

Days after
BHT-treatment 9% of induction Tumor size
implantation

5 - - & 661144 .
B . 60 5%1+35
10 - 100 1421453
+ & 1161%53
15 - 100 1744+6.1
+ & 1435165

Mice received Bujeonghangamtang extract
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(daily 1mg/mouse er 7 days) or saline(as a-
control) were s.. ‘implanted S180 cells(5%
106cells/mouse) and "‘;hen at the various time
interval, the frequénc;l}-.., of tumor induction was
observed and the size of tumors was measured
as follows :

Tumor size = major axis(mr) X minor axis(m)/2.

The value represent the mean = SE. * [ p .

value 0.05 vs control group

3. KREHMSH kol RRERN Mok
o| 850 o|X|= HE

ANz dEEAs19 2 @RES RER
B B (10ue/m0) 9] FETOIA 20851 S
b HHY HRE Table 5 & Y% 3
A431 S BAES KEMMEE MHEE E7)
st M 863% 2 T WEE WA Ytow,
Fsall #iffie HKEMARS MHEe Widd=
BTE T 2 EAC] 973%E A B ¥
@e 714x ®such 28 3LL 2 SIS0
Ml REFME HhEe SEsd mnd
o2H 1 8@l 247 798% % T3I%E o
A=At |

Table. 5. Effect of Bujeonghangamtang(BHT)
extract on the proliferation of various
cell strains in vitro.

Cell strains % of control

A3 - 863

. Fsa 97.3
3LL 79.8
S180 . 73.1

Each cell strains(2x105cells/mé) was cultured
in the presence of Bujeonghangamtang extract
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(10ug/mt) for 20 hrs. The proliferation responses
of each cultured cells were measured by MTT
assay, and normalized as % of control.

4. RIEDES fHHROl NKHE o

Sl = s
o|X|= %

opo 2ol REEMEAE( X 10%ells/m) & BRIEH S
B HE®(ge/ml, 10pg/md, 100pg/ml) o2 1A17E
¢ EES UF Histd REY E89iE
(YacD)$} RAS & fFENEERMRS SaviEiad
g NK#iie EEES AES #&FRe Table 6
72Utk &, KREFUES MRS gEde=
M R st (FEMERES) FRviERaete] &
e B9 ol HAE EMviEiae EFE
JLEE O] NKAiES] EEEe EBmEAT 53
100ug/mee] ERIEHUER MWK BES REAT &
ATl A HEEREe] NKM@MIEMERTHE oF 43%
A= ek ' '

Table 6. Effect of Bueonghangamtong(BHT)
extract on NK cell activity of mouse
splenocytes against target cell(Yacl)

BHT-extract % of conjugated % of conjugated % of NK cells

{ug/ml) _lymphocytes  target cell lyzed

None 23102 56.1£33 1%
1 28103 582£34 162
10 31%02 599138 1.36

100 29403  623%35. 181

The results are the average 'percent and
standard error of the value from. ten to six
experiments below for 1:1 effeétor—farget ratio.
Effector cells treated for 1 hr at 37C with
above concentration of Bueonghangamtang
extract just before the addition of target cells.
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Percent of NK cells was calculated from %
of conjugated lymphocytes X % of conjugated
target cell lyzed/lOO.

5. HEHMS MHRO el
piaas Eaeol 0jXs B

SREAANS Hto] 48R SRRE ¥
= ML FHEA Aot N$AE @EKMR
(SRBOZ #Ean KEAMS Mitge 5k
R % A7 40 BT KA T EEEEES
BHSE Arthus REES DTH RS WSz
mEWe) FMRELEEE WEIAT. T R
= Table 7 & 23}t &, Arthus KFE, DTH
R D GBLEERE BT HER vsd B
BBrOlN AR EmEEe) AN

Table 7. Effect of Buyeonghangamtang(BHT)
extract on footpad .swelling' reaction
and antibody response of mice to
sheep red blood cells-

Increase of thickness(1/1000em)
Group HA titer(Log 2)
DTH at .
Arthus mﬁon ek s sk s -
2hr 4%
Sdline Ust14 $9+17  177H08 62

BiTetrat 41317 £6514 BT 68

Mice were sensitized iv. with 107SRBC
on day O and challenged(s.c.) 4 days later.
Bujeonghangamtang extract(lm’g/mouse)_ ' was
administered i.p. for 4 days before and after
sensitization.

* Titer at 7 day after 10'SRBC(i.p.) sensitization
The value represent the mean £ SE. * ! p
value 0.05 vs control group

6. HIFHMSE HH&O| lymphokine&
ol olxls &

o2 BEME L AIEEE EERE Con
A-sepharose = SACE #isy krigste] IL-2
R IL-6 £ES FEEAN KEFES MERS
Hmindt #R KEFES mHEgel olE MiEe
lymphokine4 gl ©|A|= MEL Table 8% 2
Atk &, KRIEHUEE KRS Con AZ FES
e IL-2 2 MFAERES REAFHY,
SACE HF e IL-6 4mEfde BES
A ARA skt

Table 8 Effect of Bujeonghangamtang(BHT)

extract on mitogen-induced lymphokine
human
mmononuclear cells and mouse splenocytes

production of tonsillar

' % of control
Cell source BHT-extract(ug/mé) :
- IL-2 L6
Human 1 1% 106
10 122 112
Mouse 1 139 100
10 121 107

Results are normalized as % of control.

B RN BEIE FESELAFSL, &
o] BESY BET Lo EH £ HNE A
oT mEmEpoT= R - M- TR EE -
RE -8 A RE 5% 8842 & A9
W ome mim, BEARY BELEos B &
BoE, SATHE EI BHAR EefRcs
R T BEg o 98t fmol &EiTH
2 sreo=M i mARe] FEAE] FIRMmEE
8}l %Ei%t}m'sm. £ F8 EHRe 929 m

241



- HERS 49 : KiEHERC HillE SEKEA YA ¥R -

o] Q1T EEHIY, 2HBER, BRETE 4
IEFE, EOEH, OERERR, TR, EMED,
LiEsme) By B4 5 248m, BN ERe
nojy? wgmErHe FREE 2 Bhne B2
EA] R - Em - R TR S BB &
fste, A FEAME 4@ FE LEo
T WS RESREE St 2 KE
AL & Fifstn o2

9, FERol s BiHES (malignant neoplasia)
o el mEEMOZ mold HEHL Yo
o, BE BEE RED BR & B2 %
2wyl T HEMES AU o) Lbol &
e AT Bt ol B AEAA SlojA
1 2 g JE 2 KEoR Fasn
Ak uE welw S HS HEste e
geol GhPgolV TMEERETE HHs: £
o] skgo M B FEEHMA My 18
ﬁg. _% %ﬂ_t}l.&amﬁh.

ol21g BHMEHS aERstyl ety mErpmRs
o FHRE, BHRRE LSS 2 SR
I EETRE £ AT Jout, FhR
BT MESEES BRI wmfkel7] W&
A AT, HFE SEFEE dA2A
B wghol EiEol A @e ikmeln, (b
BEre e {hE EEHo] BURTES obF MEax|
Zstn Q& giFon? = spty REE K
SHR YaRRLE, (LB, SRtE o] miEd ot
E RSl 2R} AR %ol 8 2 EifEAC
Z}7] d23, = B 2L MESS g
7] W&o EifEMol Bl miES BE $
T8 A2 RKEWS g BLol ExIn

Tk shukslE MiaS] AT Kol SEEY

2ol SEEEe oSt BEEAY sisE e,
o] RREMEL 1 AMFE, F9 Uz g
A AEE-3¥ Z A (biological response modifier,
BRM)EX EugkE A% [ige] A8 KR
WEL 1 HiES £WMEBY ftfo]l HEESAXT
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7] HF| T g o KREWE S

oZ 2 B BMeol BRSO HiEE 8E
£ vz 3, olE9 HiEE REVT BEEM
fael H#e FPHos MEEAY T &L
7} E¥(tumor-bearing animal)®] %&HES 18
mAZIE Aoz WA 97 P ® 5
A BRRE KREWES B BRd ERS
HES MRS Holx glen, 53 M=2¢ KA
WEBRM =& FiEE wES W 2L ER
F3E HHER REgFENA FRED EH
gy EiEsld HEMOIIE HIMNY KRS
dolulm Y& ssoltt. FA) FE L=
BB RS HiTote) HEEHE 283
DEM AR KRS B0l £HES A
7n, BEEN BEES A8 BfFEe 3o
£ ko2 gol| olgdtm AT e
M HiES %E £t BRM #E7 3¢ e
2 282 Be @HEmsEel JgdlE B7sn
oo theh HAMY REIVF A BT ofy
g AAz a2iF BESe) ojd ) 4E
Q) e FHE el diE st A9
olRoixx] ke HEifolt & Rkl i
BRMS] fEfiS %8syl 8t B HE Sol
A E—gwme FIfstd 8238 WES st
3, E HEkl W HEE olFIAnE 9L
A gAE] Y HBH FEE oFF ki
fRagolth. weld BAEHQ KEFSSEY RE
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