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Influence of Hwanhonsan Extract against Chemically Induced and
Xenografted Mice Tumor
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1. #n

1) B#H

BEol AT &R AFE 2B HEX
£V Hestglon, WhE EXABH WE B
WA AT % HRslel AN &R
el MARAD I B2 &3 2o

=¥ H20%. 1999 -

R N aRg)
EA: S RHIZOMA ANEMARRHENAE 3.75
B & BULBUS FRITILLARIAE 375
B B RHIZOMA BLETILLAE 3.75
L) RHIZOMA PINELLIAE 1.75
KIEH RADIN TRICHOSANTHIS 3.75
=31 SPINA GLEDITSINE 3.75
o OLIBANUAS 3.75
ERTE FLOS LONICERAE 3.75
e SQUAMA MANITIS 3.75
[cBgid 33.75

2) B

BH 24 wa 4% 7-88¥ ICR vt
tE C57BL/6 vl¢2=& g4 BRIl RS
ooy  EERE ¥ WEBIRE E%¥ R
(sex-matched) 22 StH T olE @2 2
B2 AfRo) HissIHA 1H UL BHRE BRIE
(BREE 20£27T, BE< 40—60%, 12WfE) FIBg <]
ARG FEER) o EEA D 1

2. ik

1) el JE

BHE SBE SB(168.75 g)2 3,000 m¢ round
flaskol] &7k 1000 mist 37 2o g, Wi
HE MEAIID BBSZ 2FMEA mEsd
B3 1% rotary vacuum evaporatorol] A 200 mé
2 BBEHES T B#EY REE freeze dryer®
Fimste &3 % 214 g& Qo) wES BE
2 EMste RS S

2) el A

Bzl #fHic vle22 Ry B £t
MEfEE #%& ¥ ©]& Hank's balanced salt
solution(HBSS, Irvin Scientific)ol A ZH 2% A
teasingdte] #if FEEKS VT g, BEE
Ficoll-Diatrizoate(Pharmacia) &EEE K 2 s}
o BEig#iTts sBEsta, o] HBSSE kst
#% 2 mM9 glutamine® 80 pg/mée] gentamicin,
a8 D FHRRMFEFCS, Gibeo)ol &S e
RPMI 1640(°]3 RPMIg}t #&ghel 2x10° cells/
miel BER FiEste ¢S

Y S Al BHRoZFE A2 By
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M E plastic culture dish (10X 20 mm, costar)el
wol 37ColA 18EA 23 KEI}S BRIk

Ff & = FHE, i 1%
2-aminoethylisothiouronium bromide(AET,

Sigma)Z REBEY HEFKDIKAET-SRBCO)E ##
B8 rosette BRESLZ &3, o] @ SRBCS
rosette® FEERT MIEE TR, 9z
non-rosette #HME BHiRE HstAch ols
o] #fEe T ¥ Biilee &% RPMIo] 1x10°
cells/m¢ 2 #iEsted fEMAsIA

¥, & B HAT Mks @8R R
S180, 3LL, A431, Yacl 59 #ilREE T i
K E RPMIC #FiEste A

3) BEHE Y EERE AE

R P mg/m) S 7HM $EHES 9
28, & EEEY FEY £HABEKE F-—H
R 1REE QAR T WREMOZ Jiyo BE
WER H% - BEERE BB BEER B -
3] BERE EERY RN & BERLE
BHS LeeS™2 KR acetoneol EMAA
%3 04% 3-methyl- cholanthrene(MCA,
Eastman Kodak)i&i 02 mE Zt vl9-29 HE
g Em&El i 33 oHEEL BATEMme

BEAES HEdgded, o W HEE A
(diurnal variation)2 B*3s7] A 4FHi

11-128F Abolol EHist o

JEIEAMA  BiECl % RBEER4E BRS
Moorikawa$2" 9] HiENE H BB o
leukemia cell line®} 3LL ##MR, sarcoma cell line
9 S180 MR ¥ Fsall #M(ZE 1x10°
cells/mouse) & BEH HIFE Tl BHAMA EE
BES FYsiAch

ERE e EEE BRORR FIES BE
Filol ozl HHRE Ei(mass)E ARMHOZ
BES % & B BEERAS EHETS E
BAEE BEEY AV 5& BEMoZ JEIA
o.

4) Hietkel BhEEE AE

MTT assayiE® o2 HEs AT & HBURM
el A431, S180, 3LL % Fsall #iigE RPMIe
&% 1X10° cells/m7t 2 st 1 3
#9 01 mE round-bottomed microculture
plated] % wellel Y& 1%, o7l oAl o7 &
Eo BB HMUES Hhetd welll #M&Eol
02 m¥ HZE FEY oL 37T, 5% CO, HE
Foll o] 208k E <t HEFS A 2 £ 10
o} MTT (83-[45- dimethylithiazol-2-yl1]-2,5-
diphenyl tetrazolium bromide, Sigma, 5 mg/mf in
saline)® & welldl Mpdn & &, plateE
aluminium foil® %St 4FfE<t WETL2
A formazan crystal e HEIAG. ol
plateE 275X golA 58 FRLoHstd LB
A 2Y¥A B%ksty, formazan crystals B#sH
7} &t 150 e dimethyl sulfoxide(DMSO,
Sigma)E Mt 5-1583 EB TE BB
Zith. o]o] microplate spectrophotometer(TOYO)
2 FFste 540 nm K&kl RAEESE BETR
=3

5) #REtERIE

BEERY HEHER T unpaired testol #3}%]
I, BRiEe REKe T » EHEREZ FR
o p-valueZt BAME 005 LTS #EBE F8T
Aoz pEsAt

T §95% |

1. RAB M WO] MCAZ HHE EGR 40l
0jXl= BB

BERAY vlg 29 2B vl$ 2o MCAE
EHEFEA  RFEMeY  squamous  cell
carcinoma® H4ES HBT % BEBERS @
E&dRon, BECHA(TBM) ¥ EES B %
BiEe FAE MES £R Table 13 ol Y
gt & B EEREEE46%), TBM B
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g g6/, EEe TAUZL mgel wis
o] HEREEOlA S EERERG6%), TBME EE
o B(137W), BES FA09 mg)eE && ¥
mEpel M|t MCARZ &S BRE ¥3 ohY
2 BEY WESY EES BETAIS 24T
ot.

Table | . Effact of Hwanhonsan exiract on the tumorigencity

observed after the initial MCA-application to Balb/c mice
covering 9 weeks

Group Saline HHS-extract
No. of mice 50 50
Incidence of tumor(%) 23046) 1836}
No. of tumors per TBM [ 1.3
W1. per tumor (g} 12122 vz 1.7
Wi, per hargest tumorimg) 15.1=1.8 11,7221

Typical application of 2 mt of 0.04% acewone sotution of 3-Methyl-
cholanthrene{MCA) on the shaved dorsal skin. three times a week (o
9 weeks with or without concomitant intraperitoneal injection of 1 mg
of Hwanhonsan extract. The tumor size was measured as follows -

Tumor size = major axis{mm) X minor axis(om)/2.

2. RAM HHXO| HEME Bl o5t EE
BEo OXl= 28

EAA MBEQ ne/m)S LEBRM #RAT B
ERPEYl ¥EEEFol 3LL, S180 ¥ Fsall #iEE &

=8 HFWMETA BHEANZ % Jdetde BEEe
2718 8oz WEstAY. 2 &R 3LL 4
e BHEside A $ole Table OolA Ee vt
o} ol EIMA MBS ZMmSHA &

of ulsle} EEREfOIAM EEHEESE ¥ oly
EiEe Zv|7 WA EdEY, 2 H
A fhdiEe LEBR piiksad
M BTh FEHEk RS mikRslz BEREE
#olE AL HHEY BEHEE BAAM W BIH
Aok A, S180 Mol BiEol T EHERLELS
Table MMolA B upe} o] BERFAM BER
s R EES Ayt HEBY EER4EHE
B A7)el vlate EA AT 28y Fsall
A BAEc] ¥ EHBEAES Table Vol Be
vle} Zo|l BiE SAZAX = HEE vsid BE
ol M EEREE 2 EEY AV B HAL
U, BHE 108 Digkol s $EERET BEEHS LE

H 143 23 & M20%. 1999 -

sloj 2 #ZREJF gllTh

Table W. Effect of Hwanhonsan extract on the
3LL-implanted tumor induction in mice
.Dn,\'s d“.el Group . % D,‘ Tumor size
implantalion induction
5 Control 77.1 331231
HHS A 051 RN R
HHS-B 54.0 RER RN
10 Conirot 82.2 fulzod
HHS- A 71.2 83,1251
HHS-B 63.1 76.225.4
5 Control 88.4 16732121
HHS-A 73R 148.1=11.3
HHS-B 64.4 12152104

Leukemin 3LL cells(1X 10" cells/mouse) were s.c. implanted into mice

and then the frequency ol tumor induction and tunor size were
recorded at the various time interval afier implantation.

Control -
FIS-A
HHS-B -

treatment of Hwanhensan (o mice.

non-AHwanhonsan control mice.

7 davs Huanhensan pretrented mice.

7 dayvs Huwanhonsan pretrenled and for more 13 days of the
s omajor aNis

The tumor size was measured as follows @ Tumor size

(po) > minor axis(on)/2.

Table M. Effect of Hwanhonsan extract on the

S180-implanted tumor production in mice

Days after

N . I HIS -neatment % ot induction Tuma size
nuplantation

5 80 62,1242

) 70 54.523.0
5 =

10 100 l_(s,?_(_».ﬁ

30 111,525

s 100 158.2=11.4

: g 117.8241.5

Mice received Fwanhonsan extact{daily 1 me/mouse for 7 days) o
N I L3
ST80  cell={5x10

Jmouse) and then at the vanous time anerval, the lrequency ob tumor

salinefas a contrel)  were =.c. implantéd cells

nduction wax observed and the size ol tumor was menswred as follows

© Tumm size mago axis{om} X minor anis{am), 2

Table N. Effect of Hwanhonsan extract on the

Fsall-implanted tumor production in mice

Days after

X Tumor size
implantaton

I!HS'“C;IHHL‘I" "/a “f |I\Alu(,‘l|l")(\

5 100 47,3232
70 RN S=RE gt |
10 100 87 82064
Y0 R2.523.7
s 100 1223284
100 1215295

Huwanhonsan extract(daily 1 mg/mouse tor 7 davs) or the same volume
ol satine(control) received mice were s.¢. implanted Fsall cells{2 % 10°
cells/mouse). At 5,

ol tumor induction was observed and the tumor size wax measwed as

10 and 18 days after implaniation. the frequency

tollows © Tumor size = major axis(mm) X minor axis(ma)/2.

3. KK HHEO0 »/ne)0| ABERN HE
B’el Mmool 0IXl= B8
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Table V.

- BHAL0| BEBMS 2 HHE EE Mxle BE -

M Y HWBURRENY & HRHRES BB
M0 pg/me)e) HRATAM HEFESIPD
O ERE Table VI 2T & A431 RS 8
FES EBMA T RRTAAN 973%2 pEs
wha) ekgron} Fsall #fEe E3EK MBS &
mEo2A 1 B 1053%2 thi EHEHA
o}, 223y 3LL 2 S180 #uiET EILEC b
S HRB Mo I MEHEel F& 761%
2 743% 2 WA HEAC

Effect of Hwanhonsan extract on the in vitro

proliferation of various cell strains

E

I

ol

as

Cell straing % of control
Ad3( 97.3
Fsalt 105.3
3LL 76.1
S180 74.3
ach cell stams(2x10" cells/mt) was cultured in the presence of
fwanhonsan extract (10 mg/me) tor 20 hrs. The proliferation responses
ecach cultured cells were measured by MTT assav. and noymalized
% of control.
V. &

FiG ol & i) HAEMm ARM mEels A
paol alol BHI QAU o)FA ¥ 2o
EHEAMmo Hale] piEm Aoz FmE 2 K
MR TR ddtd RMEST EXEED
o2 EBaEYY B4 Wolgdik e RE B
MBS e RE, T ORE, MR & B
oo MK L HMB 53 Be Mol U £H
of fabge HHVete | AN BES Y
e Fad R VR LELERAT o
o] JEEMES 1, 2912 AR dow g
Uelol A E e 19884 Ll 248 FEEEE 7t
g4 A 192 A=A

PR BB X W B4 AN IFEMMEIE
7t BIEWE S B TEY wolda ik
EEE EER, B IR L RRBRE S o)
o ol® BES AH LR dE —He
fERsBF EREE ol FbEolA WiEREZ =D
AR LS BREMES X Aeted, Bk
e FEEEMBGERD)S HERFERAS B8

A S8 ERERZ PR NS TS
U ANRET ®EIA He Roez ®PHn
AT ) Ak HEBEORE MEHY FNRE
BAHRIERIE, TORILS R, RERESYe FIR
g2 ok zed AR OkE BBY B
BEZY AEsitE BRES AL doH, K
§HR ARE R EEM BB BRde A
B AW #FB EEY AS$ds Bl §i
BRiEe] Ui, {LERuES (LB EE ¥
3 EIEM EXMMC] HY HMERS RMED
o] sleh ole] W FEY F e WhtS A
U A28 BRECE 7S Zom UE BE
HRol eEgiEe2 g Yot

B REEas) mols v E EEolgs
FIRe QAR BEHEEA HFeE KES W
B, KB, & W LR LS, PR, R EHE,
B, R, S, BT, RE So2 ¥ 4 gle
m® gl oatw WEELAME BS BEY
HZROIA BIRST Yotz Aok

el kol WY HEEAMm AmE $Ye
EFF 2% o 7 BEFozH FBEnHs
3 BRI WS olFo BREY dAx, &
Ve ‘Bzt ERAE MaBREz” e s
o BRel EEel 9A EFR/ Bl USe
s om, I ke ANE el =
R o2 "Al BolzbAl ol ERI by
599 Woln2 KEE BER &%, Ao =
o ®i@ste] w7 o2 zlo) FES ol
Moz ER/F EPAA=2 RiEd WiES
fHEatel sion, TE7 WHENA WY s
e oA HETS BER setn dgn™?,
£330 B whke) Mol HES BN, AR,
KIE, %P, i, BE AT, SHRE, RBIE
EMACH, 105, B S22 BPst

BiE BEHE FIHY HBRER He g2d
BRI A8 A)-L—cﬂ RES BEZ D EH
oz cEmuEE” e wan® 5 &
FHE BER @ 1;2750:?—. NEFIES® WHE
i MHESKDY 5, HEe BE2 ¢ &S
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pUlel B EERW M&VL Aok EHRES BR
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EXakficdls A HEAL 9o7x go
WA BHE FERE Ae, ke guFe
PR RIS BFRS MEd uwh Aok au
) EAE Bl MetolE WK, 8 0
EIEMC) MY P s AAolth old #F
£ RSN EASE ERbe MEENE
S KWL & BHE A=A

ERS BRstE Bwel MEEe 4¥Ew &
B BHRIE AR A Wk BB SEF A
RiEfel A1, REHS HHEE HiLE H
BHERSI, WaEmol R, &fiEe HARE
FMLEH BURELES, WRMEMC AR, AES
Mgkl EEENLEE, Wk HER EmiERo)
9ln, AES (RMIEMER W% GMVEE ik
7 OENLSHS], ARE MRk SUBIERICl AX, BILF
e EMEAS TE HIEHHE MWHILsin, 2
fle WESE AERS BRERLD, 4+E:
B IhIE ARIRTEK HARGESIY, MK B &
ioEFEMCl 3, BRE FBLER BHEE
KERMES A, MR SEFEMC A gaty
FHES WEAIMY HEME ER, EmnY F
S T3 mete Ak mEgE gFS
2 E F Ut

BB JUENE BES REsSE ko
= B o)sle] Eiesl: MRENS REe:s
57} Fikol Aed® ) & BEANE e
#Elo] WAL % soft agardl single cell
suspension® 2 135t 1 #HARS) 3 - R
fehS BWESIE stem cell assay(clonogenetic
assay) TS A, o] Fike =3 KE
Htho) o EHMERS AS EE i HE
BRARE RIT ¢ AoIM EEMEES REK
of ma ERES HEY F£ don Park$¥ol
o9~ SREEMEC 23 stem cell assayE M
T %2 EEERe HI RS R mF

&3 H20&. 1999 -

AR ol AU

BHE HBEC) MCAZ HEY BERL
DA = pMe ATE SR HREANE BB
t45(46%), TBM ¥ EHS (167, EEe ¥
A(12.1 mg)ol 2 BB ME B RAES(36%),
TBM % EHES B(1.370), EH 2A99 mg)
o2 BEMH ©lda WEE B oz Wi
3 WIES) WS MMHIA R THTable 1).

S o) EEME BiEd o3 BER
o] mAE BMS AWME &£ 3LL #olA
= spol v|stol WERBoIAN EER4E B
ohUe mEY 277 BAEAeH, Hoe &’
e BWE MAES 1EBME AR EHD
U RME MRS BRSNS D BEHES %)
A% BES EHMEIM d2 modIn
(Table T). o288 A2 Bo}l @Ak MdiEe
3LL $Hfol ¥l HURKE B9 ol BB
%ol T HES BEERC ASe FEE
Aoz 2 4 . SI80 MMCINE EERBECA
EEEEd 2 BEEY Zrirt ®BAEHAoY
(Table M), Fsall #fgelA s BHE 58712 %
FRREo) wlslo] HMERRROIAN EERAEF 2 EBO
2717 WAENUL B 108 Ligds 2 28
7} g1l (Table V).

BHE MR ge/nl)o] REER ikl
sgHEol ol s BMe AEE &£F 3LL 2 S180
MEIRE RME MRS BT EM 1 18FE
EZ& 761% 2 743%2 HA Ao, A431 4B
fael MBS 973%E MMe wx %gon
Fsall #Hfge] B 1063% =2 23] & oA I
S ATHTable V). ol2] 8 EE#&EER |20 2
o ERE BB MESERS BEERES
Holm, E¥ MEM - WEMKIL EHEM
o2 fyMe uA I Mol MHEEALS ThEk
S #HY F Aok

Llbel HERERES @ES Y Eaako] ik
o fEFISE MEES RARESI ERE MBS
EEMES § BEMoD (ERsSY NEEES
& Holm, oo} B HEBEMS WES we
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= Abstract =

Influence of Hwanhonsan extract
against chemically induced and
xenografted mice tumor

fong. Hyo-Won* - Ryv, Do-Gon*" - Cho.
Dong-ki** - Um, sang-sub** - Kang, Sung-do** - Go.
Jeoin-s00°* - Sung, Yeun-Kyung** - Yua,
Young-Gap® - Cho. Nam-fu** - lee,
Chun-Woo** - Kang, Soon-s00°

*Dept. of Oriental Prescription, **Dept. of
Physiology, college of oriental medicine,
Won-Kwang Univ., Iksan, Korea.

Hwanhonsan has been used for curing tumor as a
Oriental medicine without any experimental evidence
to support the rational basis for their clinical use.
This experiment was carried out to evaluate the
possible therapeutic or antitumoral effects of
Hwanhonsan extract against cancer, and to study
some mechanisms responsible for its effect. Some
typical
application of 3-methylcholanthrene(MCA) or by the

kind of tumors were induced by the

implantation of malignant tumor cells such as
leukemia cells(3LL cells) or sarcoma cells(SI80 cells)
and Fasll cells. Treatment of the Hwanhonsan
extract(daily 1 mg/mouse, i.p.) was continued for 7
days prior to tumor induction and after that the
treatment was lasted for 20 hrs. Against squamous
MCA, Hwanhonsan

frequency of

cell carcinoma induced by

decreased. not only the tumor
production but also the number and weight of
tumors per tumor bearing mice(TBM). Hwanhonsan
also significantly suppressed the development of 3LL
cells and S180 cells implanted tumors by frequency
and their size, and some developed tumors were
treatment  of

regressed by  the  continuous

Hwanhonsan extract into TBM. However, when
tumor was induced by Fsall cells implaniation, the
growth of implanted cells in mice was delayed by
the water extract of Hwanhonsan until 7 days and
then rapid growth ensued. In vitro treatment of
Hwanhonsan extract had no inhibitory effect on the
tumor induced by some kind of cell lines such as
A431 cells strain but it significantly inhibited the
proliferation of 3LL cells, S180 cells. These results
suggested that Hwanhonsan extract exhibited a
significant prophylactic benefits against tumors and
its antitumor activity was manifested depending on

the type of tumor cells.

EXR
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