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Gamisoamsan is a prescription originated in Soamsan which is known as an anti-cancer remedy in the traditional
Korean Medicine. To enhance the synergic effects of anti-cancer activity of Soamsan, this study reconstituted the
original components of Soamsan with a slight modification and produced a novel herbal remedy, namely
Gamisoamsan. To Investigate the effects of Gamisoamsan on anti-cancer reaction, | studied the effects of
Gamisoamsan on angiogenesis via chorioallantoic membrane (CAM) assay, corneal neovascularization assay and the
effects on expression of growth factor which are VEGF, TGF-B, bFGF and IMUP-1. Anti-cancer effects of
Gamisoamsan was also abserved through hematological parameters, tumor volume and survival rate in mice.
Gamisoamsan inhibited embryonic angiogenesis of blood vessels in CAM assay and inhibited neovascularization of rat
cornea. Gamisoamsan reduced cell proliferation in HT1080 cells and IC50 was 2.18 mg/mé. Gamisoamsan reduced the
expression of VEGF, TGF-B, bFGF and IMUP-1 which was known as vascular growth factor and this effects of
Gamisoamsan was predominant than VP-16. The treatment of Gamisoamsan decreased the CT-26 cell
inoculated-tumor volume in mice colon adenocarcinoma and increased mice survival which was inoculated CT-26 cells.
The results of the present study suggest that Gamisoamsan extracts has a potential anti-tumor activity and may be
an useful remedy to prevent andfor treat cancer.
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Table 1. The Composition of Gamisoam-san

BEY HEE B2
AFE Radix ginseng 30
BH Radix angelicae gigantis 30

$HHE Herba scutellariae 30

a%R Fructus tribufi 30
- 44 Radix scutellariae 30

BERTE Herba oldenlandiae diffusae 25
A& Rhizoma rhei 25
Bt Rhizoma atractylodis macrocephaiae 20

KEFR Tuber corydalidis 15

BB Cortex moutan radicis 15
N Rhizoma cnidii 15
BR Thallus laminariae 12
3 Thallus sargassi 12
=% Rhizoma scirpi 10

ElEE3Y Helianthus annuus 30
TOTAL AMOUNT 329
S | = AR (]
BUSA FUA 2 Eo) ABY HEFE AR HRS

£9) Kold RYZRE] GojX HT1080 MEF7} 018 YT
o} HT1080 M| 3= 10% fetal bovine serum(FBS)1} 100 units/
m¢ BUAR), 100 pe/mt AEHEDIONE HII8H MEM HHOW‘
ol 37C, 5% OlABIEIAE FA 5 wiFeict. £ Z2dn}
9 AEg 9e in vivo UFoiME Bl Eé@%’%
(mouse colon adenocarcinoma) F2iQ} CT-26 MEZFE AL}

Rt

3, Aler 9l 7)7]

HIY 7189 AMGHE A7) Askd Aot ARlE
Thermanox coverslips(Nunc Naperville, ILInc, IL)3} & #4148
AL &€& 9% 10-0 nylon (Davis+Geck, Wayne, NJ) 8&At
@} retinoic acid(Sigma Chemical Co., St. Louis, NY., US.A)E
AMBSIITE YA E BT Aps] HESTH] HASIA fat
emulsion (Green Cross Pharm. Co., Korea) 10%E Al23I3 2
o Bieg & A5 Aws7) 91819 terramycin (Pfizer, Inc.)

£ AIB3IXT EWIY7IA Aol AR 7171 Xd0g
(Olympus. Co. Japan), digital camera (Nikon, Co. Japan),
haching system(Jeung-Do, Inc., Korea)o|82H, EEAISE F
T2 -85 AHS ARRER] (Jeung-Do, Inc., Korea)E 0] &3}
Aot @& HF A LH AAE AT HBolXE AEE
MEM uliX], fetal bovine serum(FBS), trypsin-EDTAE Gibco
BRL(Life Technologies, Inc., Maryland, US.A)ollA] F181312
o, EYol4] npR A0 HHGHE H3k= Coulter’s counterg 0|
goinct

4. AR M=

7Y} QAT 329 g9l 50%¢) 1645 goll EF4 1 ¢ E 718l
3 A17} B &0 & AXE o8kl 3,000 rpmoi 30 827+ 4
A28k ’é}’égh'g F5Ict AdEe] & odnlg 557
(rotary evaporator, Buchi, Swiss)2 HHFTF THS -70TolA]
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freeze dryerZ EZEUZ A|A 344 g (FEE; X 0% AZRS
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5. Chorioallantoic membrane (CAM) assay

FEHUE 0% ST FAEE 370C w7l Eof o1& 0
el Slo] NI 4ul7} FIH AR EREo) FHE
o] 18 G FAMIEE ARESIH YR (albumin) 3 ME HORA
5, A I71FHY okl s HBE 0% ABSE £L=S
= HAE 0|85 RNE 3 an VN9 AF FEE THEL |
=0 okloll =TI BHOE HAT & SejHolTE 7
g it 5987t FE ARRE] ¥ Thermanox 15 mn&)
coverslip 2loll A& A5l BE M5 L2 Z, AR
HIO|ZE MASIL CAMPo] dmiAl STIEI T HIOJZE 4
=23l g7 1=, oltl CAMS] BA0] 3-5 mQl tiE A
4 xSl AHESIRE o, CAMo] ¢F HolAL Z1aRI) o) )
T A2 A€M AR 742 AR 50 ue/egg H
AFEE19 20, AT O 2= retinoic acid(10 ug/egg)E 480l Al
£3I3C) THE 18 mi7IolA 2 St siMAI] & 33 G FA}
dhisS AKBSIH 10%9Q) fat emulsion(Intralipid, %4XHE CAM
Cloft FUSH & FRATIZ LT g FHE Va6l CAM
9 ARlE AACt o] HEE 2t T= 20704 & 3 H 4AAlG
R2m, ET 207] ol4e] Ayt 70%014 AMEITL A F
2ol el YA ETT UE ALE AFBIACH

6. Cornea neovascularization
HE oF 200-250 g A Wistar Al WA E 210io] &Y
ART 4ol ARSoiHtt. wA} SmiEle] =Zuoll chloral-
hydrateg 400 mg/kg BT IA FUSIH vlFAIR] & 10-0
nylong AFE8lo] Ziute] ZUEE MEC T o B¢t
uto] A5 E ol YSHILA} teramycing GHFoll SHAA 17
QIBIATE. FInI4Qe) ZTHBAY AR EDNE B
Slol, ABTE 4 7 SO 5170l SIM 20 ne/ke®) Tml 4
AIBE BT FOSIROH, SUNATINE SUY BS, B
HEZNAE thalidomide (200 ng/kg)E SUYUOR BT
oIBIRATt 3 ZHME BUY QHEEE FH6Y) sl S
.
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7. MTS assay

7 aeiite) Az 58 gue 54548 HEe AT A
2l 5EE ZA™s) A%k MTS([3-(4,5-dimethylthiazol-2-yl)
-5-(3-carboxy-methoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium]
) assay S AAIBIACE 96 well plate(Nunc)Q] Z} welloll  HT1080
MEE 51070 X HEE 253 3 mgsiuch £3 489
Anol HeHe Sus] skl oln] YHEY 288 AR

AE B8 7ol 24l BURBAT

RALE Ued7l VP-16(Sigma Pharmaceuticals, St Louis, MO)
S Hlwsle] BESIFCE. ekeslH HT1080 A3E9] vhQr 24 A7}
S0 71 n@hika VP-169) Z1218) s E EEHSH A skl o
2 uASHL PPARKSC sieFst thS PBSE &2 sigaig A
L 20 pg9) MTS REIBIRCE T slg710l4] 3 AIZF uisE &
ELISA plate reader(A490)E Al83ld] FBLE SHSIH M=
24 ZNE BESNCE MIS8HES  Promegadl9) cell
proliferation assay kit(Cell Titer96R AQueous One Solution)&
AHESHIL THH Agoll 5 A dhEg)A Al \H 438 HAIGIN
om g2 MES7E g d 2 th2TY dlo] HA e &5
T (IC50 : 50% inhibitory concentration)Z AH4}519iT}. VP-169)
A2 Une g8l5A (dimethyl sulfoxide)oll 30 mg/mt ST E,
ZWA2 015 g/ mt SEE At R0l =0 thg -20T
WE Lol Hudled AME8ITE

fo r

8. RT-PCRE 887 FHEA REA L 48
HT1080 4l EE 6 well plateZ E83)0] 22t 10°7) X =2
Z3 & 10% fetal bovine serumi} 100 units/mé HU-AZ!, 100
pg/ b ~AEYEDOIAIE H718 MEM sl lollA} 37C, 5% O]
BB E FXI5I ulABIHTE MET} well HIE9] oF dbd
TS ul, o7 Y & 24 A B2 oluf IC509) =59 7t
0] 4@k VP-16€ E8EH A YRV R vl FIL 2 AR
B3 24 AR viro] uigsiion, Zmagkii
HT1080 A2 &4 A H3E FeHSHE BEGIYCY o2
2 TS FE FUX LHEE Lot T] A3l WA ETo]
EE odg Yol il V2 PBSE &2 miYANE = H 4lo]
& & TRIzol reagent (Molecular Research Center, Inc, USA)E
W SYUFE A 4Co] RHSIACE 24 AT 1F ES EF
TRIzol reagent7} MEIZIE wil 4Toll HA=/of A 2 A[7Hul
&F IE g 2420 RNAE FESINTE I #F invitrogen
9) super script TM first-strand synthesis system& 0| &35} &
HARIES S S£3SIAT) 42CallA] 50 B2 St el & 70Col
A 15 B Q¢ 48 E€ BEEY AlFeH, dHApE BY H
RNase HE 37°Coll4] 20 & &Qt MEldld RNAE AA3ICh
PCRE 7]4Hil0] 29| PCR reagent premixE o} a4} AA151%
C}. 94 CollA 40%, 55°CollA] 40 &, 72CollA] 40 28 30 3] g}
&2 2rct § 72TolA 5 8 5 &&4|7) H 1% agarous gel
o Mrigse 4UAIIE2en, PCRE s fgt ziz
primer= O}l 2T
1) VEGF
sense, 5 -GTGGACATCTTCCAGGAGTA-3 *
anti-sense, 5 -TCTGCATTCACATTTGTTGT-3 °
2) TGF-p
sense, 5 ' -GCAAAGATAACACACTGCAA-3’
anti-sense, 5 -GAAGTCAATGTAGAGCTGCC-3’
3) bFGF
sense, 5 ' -GGCTTCTAAATGTGTTACGG-3 '
anti-sense, 5~ -TTATACTGCCCAGTTCGTTT-3 *
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4) IMUP1
sense, 5~ -CCCTCGAGCTATGGAGTTCGACCTGGG-3 '
antisens, 5 ' -CCGAATTCTCAGTGGGGAGCCTCC-3 *
5) B-actin
sense, 5 ' -CTGAAGGCAAATGAACCTAC3’

antisense, 5 * -CAACTTTGACTCTGAAAGGG-3’

9. CT-26 AZ9 & ArRLE
479l AAHMIYE (mouse colon adenocarcinoma)oll4] &
2} CT-26 MEE 24 well plateo] 1 x 10° cells/well®] ZTE
2351 10% fetal bovine serumS §H5-¢F DMEM i o g
24 X174 iSSH & EHo] EREAl RS HYBCT CHA] 24
A7 il AZFE7] 87188 |EoITE 05% EFo] §
¥ DMEM B O 2 7l Aokt REE(1-50 pg/ml)S 24
AlZF RESHL CT-26 ZZHIUE M ZO HE HIlE HaEBIN
o MESA] A G 70)Ag4E FEE AT & oA
4A17} S9to] [3H]thymidine(1 pCi, 5 Ci/mol)2 0] &5l E7}
[e]51=

10, 5% FUNIRAY) T U HEA ol UB
BY ZEnleag ZEE Aok tiRs EEMUEAA
B CT-26 MZ(1 x 10° cells/mouse)E #HZ= 25-30 g9
BALB/c DI A(24) £Z @7l 15t FAFIBINCE &4
o4l & 10 UAIFE SQHEOR ThHol 7153 HY WY E
b 4= AT B ol4] & 5 URIFE A FE
100, 200 I 500 mg/ kg BHOE dY Y3 AT Fo5lHA
Al AHEHE in vivoolld] BESINCE S E o]4] —EF—
ole EUEUOEERE HAE AF oKy EAF slZ==H!
&, BEF W g 4=& Coulter’s counterE 0|83l &
SHEol 4 Ml BHESIT olE S8 88 g 5N
42 Streit 0] WHE 0]83 THEY) 3ol I3}

’IGDQHHﬂrEHI

%D}o*’] A& 717 EFI Y&
&71E Gupta %4,] 2O 2 HIISHATH

o

£ QoA MES =
X X|ae| median survival time
tf =2 median survival time

x 100 -100

11. E4 Ael

FAIR A3 39 olde] SYHE dEAMoH, ojES
Ho@ EFWRR BAISKEL, 2 FUY XOlE one-way
ANOVA % Scheff's testdlod pto] 0.05 oldl0l BLE EAR
sHE g oot TEBINCE
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1. CAM assayoll oJst @ @4 A &3

7 A4 e Ax gIE HEs] sl
Tg 83 CAM assay UE S UAIBINUCE OFF 45 iialé}
A %S coverslip?he &8 2 UZRTY EF 5[]

['

branching pattern®| & ZFeNE LERN L o{miTh EOM ] 05%
2o g HIlE B & YACHFig. 1A). o]ALE Ho}

l'

4dslo] Y coverslip XIHIY FAIE HBAY Syl HriE
Heke MAX) FETHE AE & £ UACH HURZ2E A}
8% retinoic acid AT AF 48A1710] AHEHIE W g;‘g
240 EREHA 2L A ¢ 4 AALH (Fig. 1B), 7o) 4

R AREEE 50 ug/eggs XISt S retinoic acid x—]al;}.\/}
FAFSH EEIM A e #E FIACHFg. 10).

Fig. 1. Effects of Gamisoamsan on embryonic angiogenesis in CAM
2 days after sample implantation. Fat emulsion (10%) was injected Into
chorioallantois to make clearly the vascular network, and the representative CAMs
were photographed. Control CAMs treated with empty coverslips show no
disturbance of angiogenesis (A). CAMs implanted with coversiips loaded with
retinoic acid (10 w/mt, B) and Gamisoamsan (50 wg /ml. C)

2. EER JYAH g
7mlAage gy aHE 86k fskd =)
B ouix ) Tl g 0|88l 4 F 5t 2] daily
88xE *6?9:’\"/} 5""«1 28 Foot £l 3
2-3 ¥3) BE Y 2 gHs0 o L2E Ae #E
RAReH, 2kt EE} 7 5 6 & oluioll Floll STt Zn7s &4
HQ7A o] @ol LW Re & & AUtk I3 7ia
IS A 1 3N 20 mg/ke¥ BT FOITH WA ARolAE
o] AR T vigled Bl ArEe & 4 ANk ok=
2 oln] HEIY AXAE E5S AELL A= thalidomideE
Foiet QMU ETT HILE ZR 2 AIE UERAX] 0t 71n]
AQRI9] Y AR ENE AFHE 4 AURACKFig. 2).

of rat cornea. Wistar rat corneas were sutured with 10-0 nylon to produce
corneal neovascularization, and animals were orally treated with herbal exiracts (20
mg/ kg body weight/day} or thalidomide (200 mg/ke body weight/day) for 4 weeks.
and slitamp photographs of cornea were taken. Figures are showing an intensive
corneal neovascular response by suture {A) and a marked Inhibimon of
neovasculanzation by Gamisoamsan (B) and thatdomide (C).



A B OINYMZEA B B8 o120 PURNGAET

AR 83 = AR GolA Zutiio] 448 Ea9 dolg A
TR 23, 28 T tiETY Z2 E3Ug9 Zolvt 4

FROiTI) H)SakH BREl0) 7n) Akl EBAY
METE BEEY 4 UUTH (Fig. 3).
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Fig. 3. Effects of Gamisoamsan on vascular length in rat cornea.
Animals sutured with 10-0 nylon to produce corneal neovascularization were orally
treated with herbal extracts (20 mg/ke body weight/day) or thalidomide (200 mg/ kg
body weight/day) for 4 weeks. The length of vascular extension from limbus was
measured with triplicate for each cornea at various times. Results were expressed
as mean + SE of 10 to 12 rats. ™ : p¢0.001 vs. control for each time.

3. HT1080M oA 8] AlZ 83 &4 JA a3

bl k4] HT10804 20l thsh AliE H4 539 541
A ENE 71E9 FOH S BlWEE) 28k VP-16 &bk
8ol AIR A2l & 24 AI7F FoIMTS assayE HAISISACE 2
A3, 7 AEe Aeish 48] IC502 218 mg/m e E L
Elctom, sietal VP-169] AL IC502 035 mg/mlQ) ASE Lt
ERdT) o272 HT108041 Zol theh 71m)AQhito) MlE S4] ¢
MEANE BEOP] Sk 24219 1C50 kel 7|4} 218
mg/m¢ T SAAQ] VP-16 0.35 mg/m¢S 242t Aelled uiet 2 4]
7F B9l 24 A17) Zol $n|Z 0 HeNdEel BEE AL
b I @3, 242t AlB A2l & ulet 2 A7) Bolle= tiAE
HIESk 7he) Ak VP-16= HT1080 9] S4
TE 7RI AN SH, 7o) B E F48

22

7} A2S VERNKICHFig. 4).

&

Fig. 4. HT1080 cells treated with Gamisoamsan or Vp-16 for 2h. The

TGN e s e UloLaled 4 d 3678ty OF 105 ceas N § wen DIales and cuiluieg
in MEM supplemented with 10% heat-inactivated fetal bovine serum, 100 units/ al
penicillin. When cells reached at 50% of confluence (normally after 24 h), medium
was changed to fresh on contained with drug. A, control ; B, Gamisoamsan (2.18
mg/ml) : G, VP-16 (0.35 mg/ml).

pas

TS ulQF 24 A7 FollT 2 ARE Zol A Zue} nid
7N E AT H vl @l 7h) A VP-16= HT1080 9
Alg AFske 28 7RI AALH, 7llLeiio]l s &

=
S
Al

AR

2 G EI) UASS ¢ 4 UKTHFg. 5)

S

Fig. 5. HT1080 cells treated Gamisoamsan or VP-16 for 24 h. (A),
control culture. : (B), 2.18 mg/ml of Gamisoamsan, : (C) 0.35 ng/m of VP-16.

4. §H32] FE /AR 2 oA &3

VEGF(vascular endothelial growth factor)= SQAZ 27}
ot BAMEY ATAME § 2E MXdA Uk,
VEGF= HRY| AZEoM @ 5408 ZHskid fFEEe
Aog U 2 9m", TGF-p(transforming growth factor-p)=
Haol HRoMEolN BAE ETAIIE ARZA WAl
Sa A SR, 2a10) Mod, M) BaL BB A
of, HEAH 9 tist ZAEE 7= ARIEFIICE UEH
9}\1_/}16-18).

H

2hr 24hr
Con Soamsan VP-16 Con Soamsan VP-16

Fig. 6. RT-PCR about VEGF, TGF-B, bFGF, and IMUP-1
expression. When cells were reached at about 50% of confluence, medium was
changed 1o the fresh one contained with Gamisoamsan of Vp-16, foliowde by
further incubation for 2 hr of 24 hr. The cells were rinsed quickly In ice-cold PBS
twice and RNA was isolated by using TRIzof Reagent (Molecular Research Center.
Inc, USA) according to the manufacturers instructions. The first strand cDNA was
synthesized using the Super ScriptTM First-Strand Synthesis System for RT-PCR
(invitrogen). PCR was performed using the PCR Reagent premix (Kisan, Korea)
under following PCR condition: 4 minutes at 94°C. followed by 30 cycles of
denaturation at 94°C for 40 seconds, annealing at 55°C for 40 seconds, ang
extension at 72°C for 40 seconds. A final extension step was followed at 72°C for
5 minutes and then run on 1% agarose ge!l {Gibco BRL). VEGF, TGF-B, bFGF. and
IMUP-1 ¢DNAs are reduced by Gamiscamsan and VP-16. These resuits were
represented by % when normalized to mRNA levels of actin. GSS : Gamisoamsan.

E3} FGF(fibroblast growth factor)?] 2% thxl e} X543
Holl EM5H= dFotHIZe| DNAgH I BA12 EXA7I1= &
AZ BYHR M, E5) bFGF(basic fibroblast growth factor):=
283 PN FEES JINL UokL LEA Ao,
IMUP-1 (immortalization upregulated protein 1)2 HT10804} %
oAl YHRA LM, 2HE LM ES ZAoIA So|HOE W o
Eoke AR LEA UCH?. olofl 7ho) Atk 7189 FUH)
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Q1 VP-160)) 9j5t @il ol Bolske & S4lQAIL A=
ol Bo1H 2 E wshe RAUALY U HILE Lotdr] {6t

o] HT10804 £ & 0] &3k RT-PCRE ER15IK¥C) 1 A1} 7o)
2:0r10] AL ujQt 2 X7+ & VEGF, TGF-p, bFGF, IMUP-19)
UHAE ArATE ALE UERGOH, 7I1ES FUAQl VP-16
o] HlmalH sim|aghito] olgist FAAY wHE T 4ok
AT AE & = UAUCE 53] vl 24417 28] BHAFA
A Wi QRIE 7ioAghibe] AL #ASIA VEGF, TGE-f,
bFGF, IMUP-19] @} & AH A7) ACE VERGSH, VP-16
o Blgld 7lolaghibol HE dxATIe RegE #aTRCt
(Fig. 6).

5. In vivo of|A] BRQ} UME FA
1) CT-26 QAo DH5 B4 ‘?—W] g

7ha| ogh4io] QM E B4 R SHHE ZAKSE] Y3k 4
F A UEAN A FEAS CT-26 LA 2ol theh 70| 2¢H1e) 4
oA aAE BEBIRCE I B JPIAMIS 5T AEHS
2 CT-26 YHE] HFE ARSI 2T, 53] 20 ug/meQ) HA
BT FAS A FR7F BESJTE £33, CT-26M = 57
Axilol thdh 7ie)Aekite) IC50E8 £-S A 16.7 pg/mE H
7Y5)ACHFig. 7).

120
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Fig. 7. Concentration-response of Gamisoamsan on the proliferation
of cultured CT-26 cells. Cells were seed into 24-well plates with density of
1x10%cells/well and cultured with DMEM medium. Subconfluent cells were treated
with several concentrations (1 to 50 we/ml) of Gamisoamsan for 24 hrs, and
[3H]thymidine was pulsed for the last 4 hrs of this period. Experiments were
independently repeated 7 umes with duplicate measurements for each sample.
Results are expressed as mean+SE. **p(0.01 vs. control celis without treatment.

2) ELTEutR 0] HNBH ¥l

Ol A AAMEN A SE1E CT-26 A ZE 0|85k EY
ZENAE UHEEL in vivodlol|A] ¢ éﬁ‘?ﬂﬂ FuE Bast
71 918k, 5 oA & 5AREE] 7|4t
2 500 mg/kg BHOE ¢
Aol %\'/H@‘EEP_ETE% ’é"—’i%

- 974 -

WAL Y - FEF - BA8 - YR - 2dE

9] 47} 132 + 0.16 gheldl W15l 8.7 + 031 gh 2 XA
AEEE ASE UehdCH, ol2idt a4 dyo] riojiaghit
200 mg/ke FoiTollA 115 + 0428 REAHOZ MHES & &
URAC B, CT-26 LM E9] o]alofl Gjgle] HET &
ZaEiou & wWET = dAT 71 B3R, &5
& fgol 93l lymphocyte®] HlE&2 AslE ¥
neutrophil2 #Xg £7F F4E VIERITE ol2idt SYoj4
of olgt HeT 9 Mg 5:9] HglE 7o) AekE 200 ng/ke F
oTolA] Tha 7MMElE ATE BEE 5 AUt

Table 1. Effects of Gamisoamsan on hematological parameters in
colon adenocarcinoma-bearing mice

Normal Tumor  Tumor-bearnng Mice (mg/ke/day)

control control 100 600 500
-Hemoglognig%) 132 £ 016 87 + 031 89 £ 036 115 = 042 103 343
Toe M & 58+012 34:027 38021 46%0%2 39+ 05
TOeaC ) 86 %02 232 %060 192 % 097 136 + 074 182 + 084

Lymphocytes(%) 688 + 167 324 + 291 237 + 054 451 + 081 498 + 072
Neutrophils (%) 287 + 108 637 £ 385 747 + 078 519 £ 076 482 + 097
Monocytes (%) 25+ 038 392027 16+ 024 30+034 20031

3) EYZENR ALY B X njAle ST
7t Q9] erEAl Ax SE Potir] sk CT-26

UM E 2 o4l & 5UX
500 mg/kg BHOE U =

o BEUEWOZRE HAHg MFAT & oo W2 Y]
g ZHBITE 7 A4E 100 ng/kg FATAAME tHZE—EOH
Hlgld &Y 88o) ZasiR ol Fo4e AEHX ¢
7}D]Aou} 200 % 500 mg/kg FATolME EASEQ

g d8E 5 U Y & B4 dAENE }EY

ch £38] 71n] gkt 200 mg/ks FoTolA O S48 LEA
MErt HEEJACHFig. 8).
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Fig. 8. Decrease of tumor volume by treatment of Gamisoamsan in
CT-26 tumor-bearing mice. Tumor volume was measured at 15 days after
inoculation of CT-26 cells, mouse colon adenocarcinoma. Results are expressed as
meanzSE. of 16 mice. *p<0.05, *p<0.0t vs. control mice.
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CT-26tH| 7} ojAlg HUTETILALY WE 71748 FF
Slol rhmjAghite] BE 717 & EAE 0Y B¢ BEGIE
C}. 2 Z3 median survival time® 279 AL 394 £ 3.72
U2 LEECH, 714400 ng/ke FATolME 42 +
494 ¥, 710) A4 200 mg/ kg O TOlAIE 612 £ 636 Y, 1
Z1 500 mg/ kg B FollAtE 527 £ 4.89 Y E LIER) 71 A¢t
& ol4] niRAd HUES HXSIA ARAITIE a3}

o=

UE L & UNAUCHFig. 9).
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= 44 -<- 200mg/ kg/ day J
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Fig. 9. Kaplan-Meiler survival curves of CT-26 tumor-bearing mice.
1. control group, 2: experimental group by treatment of Gamisoamsan 100 me/kg,
3. experimental group by treatment of Gamisoamsan 200 mg/ke, 4: experimental
group by treatment of Gamisoamsan 500 mg/ke. n=16 animals in each group.
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S ol WAl7IE, FHOIAIE O,
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Hrgo] AL JIE Edlel AFH o QMEE 2430
AMSHE hEMo] Hold obiE BBl BAFol B8
3k Aol st

BHlBLEQl ool thgt (8% - ALRAR) (BB -
MEERR)) “UFHS R BHG - BUEX HIBBE S
o ZE(FE)T A BAIE 8 A ol T AeH(RE) - 4
HER)l tigh Aol AReM, 27 (MEAZE) (R
FERBold ASHER) - NS(GH) - AR (GHE) tle A3
BIQCt. w3 oE BEdolis S (BE), EF(EE), HoE M
EE), FH|(RH), LAER) II(RE) JHES), im

olAle
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@), TS S2E oA JE6kl A2 ojg REES
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go gotadol S AEH HUZ P 572 ot 58082

34

AL RO TP 231 ETE, Odajima™s 9140], Sasaki™!
= %7}, Tang B2 wiZo), Moon E¥S B&0] 242} &Y
Wt VL, 9L ol % - B2 - AY - HUY Bo) B
¢ FUEII JAE ¥ FY "M ZoME BEEE UERA
PEOL BHIUSKRI, W 527 fEo] FAQHMZN M AL
BREZIW} UASE Busict £33 etalel g sl thdl
PN BT & 92 7WIREYSBIMKKERES) =
0 SELANE, & VL AP SIIMRBE AR
&) Uil FtENs Busiich A 22 AoKKHE
E#ol gdo] Axlol] B 37 ATk H ATk

&9 7iE BQ% MESE E49 sl Agid "ol
(invasion & metastasis) OF ZUM L7} AUEAAIA T}
E 27 o]5Esle MES BHolA BE, 5415k AR &
EA 3} Zo] MEEA0] FIEOZ dojubs A MRS
VIR A Z7E Q&S A5 5l B4Ho g
2% gdo] {dgoidol FIEE ¢ Hol AXHE s LA
B 27 FBELAMAT ol thE Balo] Ho] LEE T Y
o} ol 3449l FU2 n|HERAQ X4taFhypoxia) B
HESH #eHol Aol ¢Eam, MiiaBol Ya AlEWH {1t
BE FAISH] 28 TSt M ZEES 58571 €38 E,
M+ 457} O8] gluconeogenesis®] Z4, ATPUY gt
B 2489 4ol UERIA =lm ol2igh A4 EE AiollA
7VE OO E SERE 4 A o] ETYolrt B3, &
AT 2ol MEZFA0] BEEEoE dojuhs AF SWEeE
MES 47} E7iElo] UYRA WHo) Exdks A2 4kt
Mgzl false gaido] viEr] dojuM AAE 353
ol gt} &, 71hg WIRS £7) 18U A2 gHlE AW
o] Bulgke A7t HZRIAN &M 1-2 mn o]akel AVE 4
st UZZ] EE Qe el o]2A gt ol Aejol
A AZES thAE & AU, AAE st AgHE &
EBIA 53 B QHMEES JABIALL MZAFEE £2F57]
T it olzigt WElA AL EE =85V Asld M EE
2 EEUA QIALE 2|5k FHO ERAZERE MEF E
g FE7lE ALE FFHI Uoh

s 41 (angiogenesis) S A1 22 HAOIL} HolollA] Ha
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= B3 MZieYoZ qAXE b, EBRIA) SHolA
2 o Y9 5213 dols ol 71X H&QIXKgrowth factor)

9] #4] 57}9} U #Rol e ALEL Yedd e, o
g BoAME 71 EQ% €& ZEEXE YEA U Aol
vascular endothelial growth factor(VECF), basic fibroblast
growth factor (bFGF)o|C}. VEGFY] 48l & CIQkgH 589 1Y
ol BRI HEIGE E7KIAoEZN SY9 HEe &
Agke RO 58" 521om, bFGFY H &2 24 F¢
(infusion)2 HLN XY EF, a9 Ut Zo| Jeln &
B EYES B7MTIE Aog BuEgict 3§ @iz Mol
¢} 3440l UGt transforming growth factor-B(TGF-H)Q) A
Zgelols AL 2 aplx lon, UM AR §
M7HEA Ha @ EX2E AHEOIE, SR, AT A H)
2o|E4 ANA, &9A|, collagenase inhibitor E0] YoM
platelet factor IV, YAIA, BHlo|A HSU&E ol83I X G
dEAA  g3s Easlkle BEPs
thalidomide S0] UT}

7RIS ZIBI(RE) - ZIHE ol (RmMmE) - A}Ei (<!

(MEBEE) - SSHFFKKRER)S 7)™ 2k ¢lo} gt
Pk SIRIakEQ) o) 2ol sk HY)(RR) - B EMm) - OH
E(JE)  GUUEFHRELSS BHOE FHY AYCE &
HilolE S S8% REAARE &&3ks Myl FSRIES
B2, Y9 agMig viEmoE ) - U s 2
gl - M3o] 7iE Mot My HE F Q4. &2 Byt
EFHAEME BS) Ryt ES AE ok, BAE #ll - 5

me) w7t ol MEERE £X161H, 42 b Hol (B4
RS 0T GAS g Eol( R st EAUFNE 7H“
AT} e 2X, SR ol AEAA(ERKR)SE 28
o] o] FERE HKAIFIT gﬁﬂﬁ/\lﬂ” ﬁ‘éol Ko, Wigd=
BT EE - EiS GER FRY SZ@5)S REIIe &
80] Ao KE HaA oo rme SHoke 28 ® uhollle)
AZSBEFAMB) - ASALHALFE)SHE 285 ATt ¥k
g3 WA 9] AL FENEUE(EHMEEY)E HI0E
B - ES(EE) - Ao HPRLED) - oleaSFIAEE) 9
7}E ol F3V1 AE ACE BAHICH, EF) 4]y ¢
ol #ET AR Hugu rt dule] £7)[wE LR
(M) - SEZM(RBGR) - SHETIUMERF)l  g3b7}
Ao, YlolM = SHHIEl] E7148 Soll oAl 318 ol &
ol BES XEIRcHe B2t ATk, od7lel 8718 s19|
8 A2 SHLEFHRER)Y g50] Ue B717t AL EHE
B 31 U A, BHl(AAREo] Ue BEN et
Fo] 7‘”2”017](@}3?i F) - A7 AF(BRRER) - 271701 (HR
2 T8 HIHg 52412 ASE Bted, o
g - 3sd - B - HF9 g8l AR JInig A AlE

retinoic  acid,

Y

o AT

(@2 AE S HASH: g, gl ASEEE ke 5
4, g8slol o8 AASE B, FEIIBEFRA)S
3ol wigtsld EEEM) - £25(HE) - AEULMY anE

(¥
o] QNES HIHAHES ARElY Qo) Mo) JAlS o8

NF - AG3 PTG YES - 2UB

U AR BT £ 229 AR E g A A
FHMEKHR)Q ZES S7KIA B (EBEEA o2
AEEZE SR GMEY HAE dHE ¢ il Bl
UBIACE EF) L4 A gy Y HolA o] Hedg
B171 o KE M MAcA Yl Z 3} endotoxins®]
RS £ gE0] Wallee SyKZnta B 1Y)
om, 2tzt9] FHUEol s B &7 d3r} Uk olo ¢
SQ38 HESHE S50 A& Hololl tigh 7imAeh4ie) gat
£ gtotdr] fisked g3 W HARIAN WA oJH7t UE}
VA 85I QAL o]Alol 9 7lm) Al ZokM|E
494 gHE JEOINCE g4 FYEHolt AHE
g2 glsls SEHEY 42 YUHoE 38 E oI1Bsk=
CAM(chorioallantoic membrane) assay®} F£HEF 2ol & THAl

HE 7ot dHANE FEsle wilo
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o 3o

AU

ARG e w3y B LB gu 48n8e o
ol FA AXMEHS FHUE ZAGH: YHAE ol851
N2H, TR YHES FHS Aol HHCE FWIME R
glo EAN JHE H#HEshe YHRE o831 AUtk

2 dFolAle o] F7HA Y e o18dk] | agkio ¥
Y oKl EE HET AW 7MW LHE2 CAM assay 9} 7}
SHigolA] EERIY A7 BRG] Lehdohs AMLE 2015}
Rct 7w 4_% me 500 g2 AMEISIiE W Fig. 10i14
H= Hieh Zo] CAM assayollA{ 9] E @149l Ax= S5
LIRS A4S BRIBIMET], CAMOA1Y] EERIMS vt
oA K}Oﬂ' 102 BEE7IME 1 gnle e Aokl & $
ATk S HEQ] ZHTlolA9) E@ild A EHE CAM assay
ofAe] AXMEH RA A AT FEHF Ajo|E BEEY ¢
AVEE. AAHOZ BN E FLol] At ZuESYRY

ol %Q—’F%g UAIGHL LI & 4F & 20 & \ﬂ) SRR

Zol galztl, 71 200 mg/kg A 1Y 1314

7ﬂ? -roflav} 23 Aol EBIg e Jddl OWE]?i%%
& & AUTHFig. 2, 3). 1A 7iu|AaQtilo] waTiA oA Q) &
JW*“OI—‘:— AAHQ] FBUYolE FIIUE Arllsks Et

2o

B ERITHE RS QMIEQ Holot B418 oRlE 4

9}—‘5: E50] 7l aeiibol Atke A AT siRlch 8
A9 wl7)IdE olF Fats] BeiAAl 2 AL, YelA
e Y 59 WA HFolA o2 7 EBdE[URIX}

(angiogenesis factors)Rel, AEQ] 71& (extracellular matrix)Q
HEe WHAMEYS 4538, EBHIMEY o], &4 ¥
23} 59 e HM o] RoXH, Zt 3ol o 7HA] 3l
4 BRIAIEC] SR O E ZE6IA ot 56l @BUYY &
Holdl U9 B3 Hole oE] 7I1A &I AKgrowth
factor)©] £H] 719 LT B0l U= AEL LBA UL
M, 0|F BAME 71e 3¢ & ZEEHE LBA U= A
0] vascular endothelial growth factor(VEGF), basic fibroblast
growth factor (bFGF)oIt}. VEGFS) a2 tieksl 589 13
QoA EIIBHL HBAUUES BIMLOBH U HES &
ke ALZ SHEHUSH, bFGFE] Z2 S Z 38,
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S gt oA gk njndE AEEe 7o XAl
AT dolule Ae FE & 4 ULt ol Zae 7]
2ROl GHE BAlol ik At A ZEES 7T U
= A& AlXISkE Aolgt & 4= Ur). ok2] vl AR
£ |9 CT-26 YHEE olist ZEES ILEES
(hypercalcemia)& H]EE} of2] 7HX)Q) HE|EH oldS ZeNd)

NP o> ooy 2
o 3
g Mo
Ol

(o4

LI
l.

2

=

M0 e

i

o
[0)

of
>

&
[543

=
© o B

R)
i

T
flick E
4
Oy

> 10
u
NE rlr
5
©
of
=
Wi e S p

a
40
>
H
e

1

b g

o
[

-‘_%

e

Z

<3
>
O
40 fjo
1%
Qe
B0 8oz o N

i
o
=
s
of
S
el
P
(o

C g
o~
-

['

1)
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= QRIS WA £BOZ 0] I ol2iF HHE QaH 0l4]
% 1014 ¥ ZHoll Z(bone)2 BIE3 CIE Ayloll P Hol7h &
ojdti EHEo] YTk

2 APolME CT26 YHE 0] F 10 Ynlol KM T
Hol 7hsg HEE S99 2 HYS BEY 4 e, o]
23 2= Morony §99 Z3e} YXIGH A22 VERS
M, 2 @FolAE CT-26 YHEQ B 3 Mo|& BAY 5
PR, 01213} CT-26 QMZ Q| H Hol7} 7mjagtite] £
ol 95l FXEA NBlEE A BEE 4 UCh wEk] =
A7ol AIRE EY TUEES riojAghio 3 EBE BY
3710 metst Ae TWERolE} & 4 UAS Holth ¢ ABE
Y8l F2 ABEIL Ae 383 ¥(chemotherapy)oll 951 7}
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