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Abstract

Studies on the antimetastasis &
antiangiogenesis effects of Gamisoamsan

Sung-Chan Yoon, Seong-Hun Ahn, Yean-Ja Mun,
Jin-Kyeoung Kim', Young-Kug Choo’, Kyu-Yong Jung’, Won-Hong Whoo
Departments of Professional Graduate School of Oriental Medicine
'College of Medicine, Pochon CHA University
Division of Biology Science, College of Natural Science, wonkwang University
*Department of Pharmacology, wonkwang University School of Medicine

Soamsan is known as an anti-cancer remedy in the traditional Korean Medicine. To
enhance the synergic effects of anti-cancer activity of Seamsan, this study reconstituted
the original components of Soamsan with a slight modification and produced a novel
herbal remedy, namely Gamisoamsan. Extracts of Gamisoamsan inhibited the growth of
cultured CT-26 cells, mouse colon adenocarcinoma, in a dose-dependent manner (1 to

50ug/me), and IDsp was estimated approximately 16.7ug/mé. Using tumor-bearing
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mouse model, in which was produced by subcutaneous injection of CT-26 cells (1 x

10°cells).

the effects of Gamisoamsan on tumor growth and host survival were

examined by evaluating tumor volume and increase in life span. When Gamisoamsan

extracts in variable doses of 100, 200 and 500mg/kg body weight per day were orally

administered to tumor-bearing mice, following results were obtained: Improvement in

the hematological parameters following Gamisoamsan treatment such as hemoglobin

contents, red blood cells and white blood cells of the tumor-bearing mice have been

observed. Gamisoamsan treatment also showed a prolongation of life span and a

reduction of tumor volume in the CT-26 tumor hosts. The results of the present

study suggest that Gamisoamsan extracts has a potential anti-tumor activity and may

be an useful remedy to prevent and/or treat cancer.

I. A &

L I

@2 A %%"é}"é“(ﬁ@fg%ﬁ)‘
ARG (EHRE) - A=A (REHHE)
o ARl o3to 7]§°111](%JI[L77?‘
) - BESHEEBRRR)Y Wr7h 2AH
7)1 8 o] (BRI IHE) - DDA (B
F)e #WeEld d4eo] Ao Ax 9ol
g4, 7189 FANE WP F2
FE8¥, WAL, 3.y § FE
M T AFHoz ANIZE(REIEM)
e X8 HHOZ olEL M XY
AAARANT AFAEE UEdE F
Be 3488 fdne, Aads Ay
[0l apoptosis, MEES F=H 2
g FAANHT ANEE WHY A7
A== Qg
¢ M FLT AE

oﬂLEﬁilﬂ%OlﬂmJ

o o o

4 B4 st

s}

Aoz dojube B¢ AT ot
AAZ FAEI 4A%D S A

£ 43 Aol(Invasion & Metastasis) &
qog FAANTIL ALRHAAN E F
82 olEsly MR FANN FHE,F54
%].l—-‘____ ﬂoi olz;ﬂ_‘,} 7€lo] A-“ Z_/}_]o]
73

2

sl "aHoz Nyze Yaol AYH
Mol sz gt} Mol AAE AT P
oz 27 BIAAAAN UF BAL

gol nzgx At

E 741 A (angiogenesis) 2 A E o] A7
I Aoldd #RHe EHF AEZRLE
o2, RN FHAN B o FFe
4% dele o3 A AREIAF
(growth factor)e] ¥u] ZF7e} DA
dol gle Aoz <A Y. o=
1A 293 A 2AEAE 434 Y=
A& vascular endothelial growth factor
(VEGF), basic fibroblast growth factor
(bFGF)52.2, VEGF9 ¢d2 t}g3t
%o nYGAN F%E FBANE
ANDozn BF) 4L FASHE
oz 9" g9en, bFGFe A4l
o A& F(infusion)d] 2}3} 5%“1]
85, ¥ Yxe} Yo 2m
94 FHAE Roz 31511‘“‘”51
o m@ QHMEe Hols FBAAe
3t transforming growth factor-B(TGF-p)
o MEHTH 47" F 934

[¢]

O{NFEONL

Jiov N o)l ol

&;Erigrl



R EEIS] MEHE A0 28 SSSU HA 115

o, o] g FHAUAY JAAR A7
A By @ BEAERE AHEZolE, ¥4
A, A v2g2eol=g AFA, A
inhibitor$°]

platelet factor IV, WFALA, #HolA 3
&L ojg3ld AL FAGAA EHE
A7l B¥EAL,  retinoic
thalidomide 5%%¢} it}

Zhel A GAhe Z)1H(FE) - 1A G (R
M) - AFS XA IBEHE) - 23 HEK
BR)S o 71dd 93ty o] FREG
E FstEQ ol&d AAsd BI(H
R) - BHEM) - NS(RFE) - dAAEE
BEESS FH0E THE HPe &
galojHE S83 HKiEmEk 4
B THELEKERER, P &
NEyoz &V -uig-d3xa - &
Aol 7hvlh o).

old]l Mt ¢tol tidt Festel x5
ZF FARAAAYEY Agste AN L9t
of 37 -0 -dsd . 59y - ATE
A FAulagate) FIEBAAY J1HE
53 dgang gty 95ty CAM

assay, corneal neovascularization assayG

Al,  collagenase
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aAAAMg  mxe  &#Re  vascular
endothelial growth  factor (VEGEF),
transforming growth factor-beta

(TGF-beta), basic fibroblast growth factor
(bFGF)?)  ¥BZAAR S8R 2
immortalization-upregulated protein
1IMUP-1)? %37 238 $4¢ B2
wad 43E A7 Buste upold.

I.x=5 9 #4g

B AR S A agars] Ay
rom, opAE AFAAH 7Y

st FAE PATE AHEHITE
BEL £ B Z L3
AN 2|Radix ginseng 30
¥  BF|Radix angelicae gigantis 30
> ¥y Herba scutellariae 30
A & #i| Fructus tribuli 30
B E|Radix scutellariae 30
[t ES | Herba oldenlandine diffusae 25
K #|Rhizoma rhei 25
B Jfu|Rhizoma atractylodis macrocephalae | 20
% # 3| Tuber corydalidis 15
e F+ [ Cortex moutan radicis 15
J EiRhizoma cnidii 15
B 46| Thallus laminariae 12
¥  #|Thallus sargassi 12
=  #|Rhizoma scirpi 10
W %% | Helianthus annuus 30
TOTAL AMOUNT 329
% E

6582 GAT-S(PAFT °F 200-250g9
# Sprague-Dawley 8FHE) Zute] g8
JH=. APl AHE3ten, CAM assay
FAJL el e A FAZ

K I L R R e

3) ME L v

gz fAR B AP ALT A
EFE AY HESEY Moy BEr
B Qolx HTI080 MEF7} ol&= %tk

o] HT1080 MEFx= 10% fetal bovine
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serum(FBS)3} 100 units/ml YA, 100
ug/ml 2EAEn}e] g H7HE MEM

FHellx 37C, 5% olFEELRE FAE
o] HjFstAot.

4) Nk g 717

HA A AAEARE A8
A3le] Al x2]8 Thermanox coverslips
(Nunc Naperville, ILInc,IL)3 &34l
FE FE€< 9% 100 nylon (Davis+
Geck, Wayne, N])53AIE AlE3tA 1
Retinoic acid(Sigma Chemical Co., St.
Louis, NY., USA)= CAM assay9

positive control2 AF§-SH YT A A
Ag Fo AAME] #Z37] Astd  Fat
emulsion (10%)& Green Cross Pharm.
Co. (Seoul, Korea)Z € T3] A1&3}
Fdom Bfre F EFS dwstr] A3l
o] Terramycin (Pfizer, Inc)& A}-834

2 d7d Ae"E JI7le AAE9H
(Olympus. Co. Japan), Digital Camera
(Nikon, Co. Japan), Haching system
(Jeung-Do, Inc, Korea)E Z#AA7|A
oA 4Pel g om, FEASE T
FFA-4L%E A% A% (Jeung Do,
Inc., Korea)E o] &3} T}

T 47 JA 28 dAE
X A" MEM i =],
serum(FBS), trypsin-EDTA+= Gibco BRL
(Life Technologies, Inc., Maryland, U.S.A)
g AHE3 o

A% 49

fetal bovine

2. gt

1) Al89] A=z
7hel 2t 329 go) 50%%) 164558 &
28 1l 3N B B ¥ A

H

=22 o733 3,000rpm o2 3027 YA
23t A5Ae HAsdch ddE ¥
of 7} o8-8 s 7|(rotary evaporater)2 3
& thg -70C A freeze dryer2 SAAZ
NA 34g (F5&; F 21 %) A=
ES 9o A8E A4

[y

2

2) Chorioallantoic membrane (CAM)
assay

FAHE 0% FE=7F FAFHE 37°C H)
F71el gol o]F 09uiR 3t wjFstd
o 4¥u)7t HE AGY EFEd 7
o] 18-gauge FAMt=E AME3std &
Yl(albumin) 3 mlE #obd H, AT
A%HY oldel Qe B 0% 2LE
5% ¥ W2E ogsd AF

-7 U
2719 948 3%

E
) =]
2T
—
)

cm

& Foy
ofgfel Je =& WAHOE AAE F K
geolzz FE wokth 54uirt HY
A8 ¥ thermanox 15 mm¢e]

coverslip$] o] sampleg loadingsle] £-wj
E &H3] 2 F, AFY HolZE AA
31 CAMSje AHA] £3F3 HAl H
olzz IdR3d wigAI=d, ol
CAMS9] A 7o] 3-5 mm¢l embryos ¥
A4 AAAGe] &3P e, CAMo]
ot BolAY 71z e e R AR
A A AR

7he 2 gike AR 50 pg/egg A AMS
sen, WEFLEZE retinoic acid(10
pg/egg)E Aol AMgIAT. & °lE
wieEziel A 29 FQF WAl F
FAplEsg s 10%9 fat
emulsion(Intralipid, *4]2)€ CAMSh
F% F HREv|jEer /AN A
& 3 CAMY ARRS AU

o] A¥gL 4 ¥F 20/¥ F 3 A=

33-gauge
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AAEReH, $3Y 207 o]de Anst
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3) Cornea neovascularization

A F oF 200-250g2] A Wistar A 9
ME Zdee AN RFE A8 A 88
Aok WA 5ulEle] E7Je)]  chloral-
hydrateZ 400 mg/kg ¥= A FY3l
o wHAZ ¥ 10-0 nylong AH§3te] 2
o] FYHE MFoE I BT F
Ztete] d5E AWt} teramycing ¥
Fol 4 1590 A3t 7heagt
e AREANY AAEHE THE
daie, ARTL 4 F FL STl Buy
20 mg/kge} 7t ARE BT F4
3to8, negative HRFAME FZ9
&, positive tHEFAE thalidomide
(200 mg/kg)E FYWHoZ AT T4}
Rt

E3 AN PR EE FH3I
st FFE FFAZI WAME  ethyl
ether2 £ miHAY F F& dvFo
2 #Fdau REHRE JivgzE Y9398
o, 98 4£740F A 4" &
Y Aolg #4 Yy ed, g
dole 4% FHAMEEH A2o] A

2o} 2R Ao =YsY

-

4) MTS assay

Aulaghate) ME 54 EZT9 24%
ge) WAL AT A FEE Yohur)
#38td MTS([3-(4,5- dimethylthiazol-2-yl)
-5-(3-carboxy-methoxyphenyl)-2-(4-sulfoph
SREE

enyl)-2H-tetrazolium]) assay&

k. 96 well plate(NUNC)2] Z welld]
HT1080 A& 5x107) 4 H=E EF%
T w3ttt =3 439 ZAA AZE
BE& R3] 93ty oW gAEe] F3t
g Al Aoz &#A VP-16(Sigma
Pharmaceuticals, St Louis, MO)& ¥] 13}
o B |

Zt718HH HT1080 A< ujeF 24 Azt
Fo Zhvlatidd VP-169] #7te] B
S XFE A uiFdeE wA B AAA
E¢ %3 o8 PBSE H& wdAS
AL 20uge] MTS AHatdch. oAl wj
71 A 327+ F<t HiYE 3 ELISA plate
reader(A490)E Al 438l FFEE =R
oq MESAH BF4E #FA

MTSE-2 promega®] Cell Titer96R
AQueous One Solution Cell Proliferation
Assay kitg ALg3n ¥ AP 528
A W2 A W 49 Ao
G AZFI RFAY Y RERY W
ol 5A & Bx= (IC50 : 50% inhibitory
concentration)E A4+t H o}

VP-162] 7% Timd st (dimethyl
sulfoxide)ol] 30 mg/ml F=2, 7lu]A ¢
ke 0.15mg/ml 2 42 FHF =
A oE 20T WE 3 EH#dt AHE3)
At

o

X

<l

5) RT-PCRE $88
4y 43
HT1080 M EE& 6 well plateE #-83}
o Ztzk 107 A B23% I 10% fetal
bovine serum¥} 100 units/ml A,
100 ug/ml ZEIEnelAL Hrsk
MEM ujgelolxy 37C, 5% olitsietrg
A8t W Fstdh. ME7L well niete

FB3Y KAA
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of RIAE g o, i/l wiek ¥ 24 A
22 ol IGod FE9Y 7hHAagitd
VP-16& X33 Al widdez wHyFa
2 NZP2EF 24 NZBIELE Yol b
FRoem, 7hvlAatite] HTI080 MX
4 94 adE FAFHoZ JAA

¥

=

¥ AA7be PBSE de wjgds = W
Hol & &
Research Center, Inc, USA)E YW1 3¢
2 A 4T BE#sIHT 24X 2F
X3 XEF TRIzol Reagent7} X2 =S
W 4Ce) REgo] A 247 wjgE o
34 4 ZZre] RNAE HE399. 2
Script T™
First-Strand Synthesis System2 o]-&3}d
A S-S P3P 22T A 50%
b Mg 3 70CAAN 158 ¢ BEA
£ B84 Azlen, ddA Bd H
RNase HE 37TColA 208 &< X zsty
RNAE A AsH.

PCRE& 7]4tulo]2 9] PCR Reagent
Premix& o]-&3)A AA3I¢th 94TolA
402, 55T o)A 40%, 72CoA 4022 30
3 wE B 5 72TCodA 58 ¢ &
AN 5 1% agarous gelo] AI|AES
AAstgen, PCRE F33t7] A3 7z
primer= o}gj ¢} 2t

TRIzol Reagent (Molecular

% invitrogen®]  Super

(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 ' -GGCTTCTAAATGTGITACGG-3’

anti-sense, 5 ' -TTATACTGCCCAGTTCGTTT-3
(4) IMUP1

sense, 5 ' -CCCTCGAGCTATGGAGTTCGACCTGGG-3

antisens, 5 " -CCGAATTCTCAGTGGGGAGCCTCC-3
(5) B-actin

sense, 5 ' -CTGAAGGCAAATGAACCTAC-3 ’

antisense, 5 ' -CAACTTTGACTCTGAAAGGG-3 .

m 24 4 A

Ad
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1. CAM assayoll 2|st &

AH Fof

el agAre] AN A EARE
337l H3ty #ATS 88¢ CAM
assay A& AAIEAT obF A= A
32 e coverslipths 27 ¥ yiRE
o] 7<% dwrAHQl branching pattern®] &
FEHE eI oug EolFHA ¥
Exo W3 H3E B2 F A o
o2 Hol Ao &8 ¥ coverslip 21|
o] Al AN Ao HUE IS
NAA gethes AL ¢ F AV

Hzgoa 88

¢

P

positive retinoic

acid A 2w 3% 484130 BHAHUE

) @Al @AEA TAE A
F Aoy,
ug/eggE A 2|3 7A-¢ retinoic acid A&
3} fA1R YUY A AW BB
=) A ohFig. 1).
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Fig. 1. Effects of GSS(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 coverslips
loaded with retinoic acid (10 mg/ml, B), GSS (50 pg /ml, O).

Fig. 2. Inhibitory effects of GSS on the neovascularization of rat cornea.
Sprague-Dawley rat corneas were sutured with 10-0 nylon to produce
corneal neovascularization, and animals were orally treated with herbal
extracts (20 mg/kg body weight/day) or thalidomide (200 mg/kg body
weight/day) for 4 weeks, and slitlamp photographs of cornea were
taken. Figures are showing an intensive corneal neovascular response by
suture (A) and a marked inhibition of neovascularization by GSS (B),
Thalidomide (C).

2. Ztate @ AlMoiH F3} HRRES BHRFHAT
Julacrary FRBAM EHES Fuel 53 B FAD dx2Y 4¢ 2%
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Fig. 3. HT1080 treated anti-cancer drugs for 2h. The HT1080 cells were
inoculated at a density of 10° cells in 6-well plates and cultured
in MEM supplemented with 10% heat-inactivated fetal bovine
serum, 100units/ml penicillin. The cells reached 50% confluence,
(normally after 24h) and were then changed medium to the new

medium with the

(B) 2.18mg/ml

of Soamsan, and ©

0.35mg/ml of VP-16 and incubated for 2h, respectively. (A) panel

is control culture.

% 2% F 5~62 olije] Bl 94 7
)% £RAMA Whe] Wol Yrje
AL &8 %

A}t 2HG 7peLArhS
4 184 20 mg/kg¥y AT FAG o
A8 Zatel e @AYo dlZFe) H
3t A3 AdARES & 5 AU ot
g olv] HJY JAARE §5& IR
3 &= thalidomideE F 3 positive o
229 ¥ZE A$ 2 AoE YA
ol svlaghts WBAH JAETES
AT & AATHFig. 2).

3. HT1080AM ol Mol M= =AM3}

A AX F3t

7}ul A Aol HT1080A4) £ o) thd M
S48 FAGA aRE J|Ey I
A eke] vmEy) 98 VP16 U=
ol-&3td Alg Al F 24A3 FAMTS
assayE APtk o A3}, spolAgak
< Ay AP ICspe 218 mg/mlo

2 Yeigten, goA VP-169] H-$ ICs
£ 035 mg/miYl Rz Jehyge).

ol-&8 HTI0804 X g 7o 23k
o AT FH AAEHE BE}Y] $314
Zrzke] ICs &% 7huAagar 218
mg/ml & LA VP-16 0.35 mg/mlS
27y AElste] wjgF 2417 T} 24X F
o @vjRez FHEFHA FFS Ax3F
Rt 2 A3, A7 Ala Ay F g
ARt Felle djz2TH Hlaste 7be|a
Az VP-16= HT1080 o] Z4& A3}
T E%E AR deH, 7}‘31*“*&0]
O F4E JAse 237 A& JE
WAHFig. 3). =P wF 2443 o
A1 o] BFEE ZAA9 vV E O
ZTH v 7hujihatE VP-16&
HT1080 ¢} F4S& dAsle EHE 7HA
ki glgdocq 7].1:] LA}-Q] H Q Zae
AAEe A7 ALS ¢ 5 AAch(Fig.
4).
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Fig. 4. HT1080 treated anti-cancer drugs for 24h. (A) panel is control culture. (B)
218mg/ml of Soamsan, and (C) 0.35mg/ml! of VP-16 were treated and

incubated for 24h, respectively.

4 HEBA BE SEK LB oA
53}
VEGF(Vascular  endothelial  growth

factor)e FFAE B ofl FAAXE
o AMAAE T A4F ATN LHI}=
H, VEGF= 229 HEFAA F2 84
o] 23NN FEHE Aoz <EA
o™ TGF-B(Transforming  growth
factor-)= FAFe) AFOIANTANN Z4L
FAA7IE AARA gAS FA AX
o] 44, 59 A, Axe HH,
A Ao}, WA T TBFY
FE&E 7HAE AelERIez dEA 3
o7, =3 FGF(Fibroblast growth
factor)e] 734 diH g} HsEFAN A
3t AfotAEe DNARAY R S48 &
INANe EBAEZ E2HHIen, 53
bFGF(Basic fibroblast growth factor)= 7
g3 aAY e Age JHAT siga ¢

#A 22om*'®  IMUP-1(Immortalization

upregulated protein 1)-& HT1080A] ¥ oj A}
HAFReH, ZHE AT} FF o)A
ojFoz TdE FF3le AoE ¥ A
0P, ol shuagtata y)Ee] gekaQl
VP-169 9|3t @A A= ZF
FAAA S} AARGA SolH oz THI}

32 i

£ FRAS $E WE Tobur) Hetd
HT10804) £ & ©]&3}o RT-PCRZ #1913}
Ak
3 A Aol ague) A e 240
VEGF, TGF-, bFGF, IMUP-19] &g

e A& ¢ F AR 53] wiF 244]
F 3o BERARY 2 L 7a
orate] AL #HABA VEGF, TGE-p,

bFGF, IMUP-18] 288 4aA7)e Re.
2 Yexten, VP-160] HIE 7im|igt
ol B JAAFE ReE BFEHJYG
(Fig. 5).

V. z %

Fold FFAEI} 48 7 AFoz
8] §ARY FARBo] ol TolH A
o) HeS - A 3 2% - A
&7 @Fo] Wy, R o=
23AEA Aoz 848 HYAE
o Aee waE Roz, o7y A 2
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2hr | 24hr
Con GSS VP-16  Con GSS  VP-16
VEGF
TGF-B
bFGF
IMUP-1
B-Actin

Fig. 5. RT-PCR about VEGF, TGF-$, bFGF, and IMUP-1. RT-PCR about B

-actin®- was done for control. The cells reached 50% confluence,
(normally after 24h) and were then changed medium to the new
medium with the ICsy concentrations of VP-16, Soamsan and
incubated for 2h or 24h, respectively. The cells were rinsed
quickly in ice-cold PBS twice and RNA was isolated by using
TRIzol Reagent (Molecular Research Center, In, USA) according
to the manufacturers instructions. The first strand cDNA was
synthesized using the Super Script™ 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 94C, followed by 30 cycles of denaturation at 94C for
40 seconds, annealing at 55T for 40 seconds, and extension at 72
T for 40 seconds. A final extension step was followed at 72C
for 5 minutes and then run on 1% agarose gel (Gibco BRL).
VEGF, TGF-B, bFGF, and IMUP-1 ¢DNAs are reduced by
Soamsan and VP-16. This results were represented by % when
normalized to mRNA levels of actin. GSS : Gamisoamsan
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Ao st=2 ¢ deol AAE A B
cg ZH HAJFAHAGAAY AW A4S
%ol xHD Ut
olg]gh FHAMY {HEe vwAxFH
A itaF(hypoxia)d WHE #FHo] U+
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HF2EEE AR A GdE AE
B2 583571 888, 3T 4T
7}, 218]3 gluconeogenesis®] 7+4:, ATP
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S uRAY, AHAAF Uig
5314 3 2L dAHAEXEL HYAeA
U M XAE(apoptosis)2 AWEHE &

Agye

. oedd FHNN AVLZE TR
dste] FATSLS FBAY AAES Bl
stel 7w FBAZEZRE AL ¥

2 fuAAE Aoz 24HER Aok
8 @2 A (angiogenesis) & A E 2] A4
ot MoldlA BREE EHFH AZTNS
Pozg odAXE ul , AN ZH
A B FE F4F Hoje o 7HA
A A A(growth factor)e] #u] F7)s} 2
HE ™ol e FeEx 4HA Yo
W, olg FAAE HE Fad 4% =3
B4z g8A e A9
endothelial growth factor(VEGEF),
fibroblast growth factor (bFGF)e]t}.
VEGFS] wde tdg 59 180
A Frhetn ERANS SR LEA
49 AFS 2AsE oz "y
HALerw, bFGFe AN & 34 F4
(infusion)& FYAHE 9]
959 Zo] gjxn & IS F7HAT

' Roez ma"9gn.

Tg MEe Foloh WRAUM W
transforming growth factor-B(TGF-§)2] A
sy 987 F ¢9A dow,
FEAA JAANE A7HA 1 @ €3
EEE 2HEZo|E, F4A, dndsn v
HRol=Ad A9A, A,
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