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Study on Antitumor Activity of
Samiyeonge‘ontanggamibang( SYTG)

Moon-Yong Bae, In-Cheol Kang, Sung-Hoon Kim

Dept. of Oncology, Graduate School of East-West Medical Science, Kyung Hee University

To evaluate the antitumor and antimetastatic effects of Samiyeongeontanggamibang(SYTG), We have
examined whether SYTG can inhibit the growth of several tumor cell lines, tumor cell adhesion,
experimental tumor metastasis and increase survival rate of tumor-bearing mice by inhibition of DNA

topoisomrase activity,

The results were obtained as follows:

1. SYTG extracts revealed an efficient cytotoxicity against A549, SK-OV-3, B16-F10, and SK-MEL-
2 cell lines.

. SYTG extracts inhibited DNA topo-isomerase I from calf thymus.

. The T/C% in S-180 bearing ICR mice treated with SYTG was 115.8%

. SYTG extracts significantly inhibited adhesion of A549 cell to complex extracellular matrix.
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. In pulmonary colonization assay, SYTG suppressed lung metastases in tumor cell-injected mice.
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. In CAM assay, SYTG extracts inhibited angiogenesis at 15ug/egg concentration as compared with
control.
These results suggested that SYTG extracts might be a potent inhibitor of cancer.
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308 "ERE ] S-180, Ul4ol] #3 #fIE
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BRI gl EE, AEE 9 (IBES
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Prescription of Samiyeongeontanggamibang
(SYTG)

B E £ B £ RE@)
B % Sargassum 20
B # | Laminariae Thallus 20
4+ % | Fossilia Ossis Mastodi 20
E#5E | Prunellae Spica 20

BitieEFE | Oldenlandiae diffusae Herba| 8
£#JEE | Houttuyniae Herba 6
fiE8% | Agrimoniae Herba 6
B E 100
3) HE L Mm%

232 RPMI 1640, fetal bovine serum (FBS),
dulbecco’s phosphate buffered saline (DPBS-A),
Hank's balanced salt solution(HBSS), glycerol,

bromophenol blue, Tris base, boric acid, EDTA,

agaroses, sodium dodecyl sulfate (SDS), trypsin,
EDTA, 3-[4,5-dimethyl-thiazol-2-yl]-2,5-dipheny!
-tetrazoliumbromide(MTT), penicillin-strepto-
mycin, sodium hydroxide, formaldehyde, lyso-
phosphatidic acid, trypan blue, phenol red, sodium
azide & isopropanol 2 Sigmajit #iF, ethanol,
HCI& Merckjit #I5, sodium bicarbonatet
Gibcofit B! 5, acetic acid= Glicialfit 8 5.
DNA topoisomerase I, pBR322 DNAE Takarajit
B ZENL E7U B intralipose= #

~+oF B 5 tissue culture coverslip2 Nunciit &2

e &% ERAIA

2, %
A Bl R
0 el

LEES UBREREREImeR A 285 4-E(200g)
£ %% 3,000m round flaskol ZXiZAK 2,000m!
o} A & OE wHRE WEA ] I 26
< st B WS rotary vaccum
evaporator(B chi 461) ol A R JBHES 2, o]
round flaskE -84 C deep freezer(Sanyo, Japan)el]
A 2485f T IRESHD freeze dryer(Eyela,
Japan)Z 12852 HAE RSt 269 MK
£ 4o, LR BEstd EHSHY. B
Bl e £F MK BFBRAA FATH
o, MlpEME FHEEE RPMI 1640 free
mediumel} 5% A] A syringe filter(0.25um, Falcon)
2 Wmsel RS

2) iEpE HEE

in vitro #eEM HE & P38S(ATCC CCL
219) BIFHERRS AS49(ATCC CCLI85) HfifE
¥, SK-OV-3(ATCC HTB 77) JpisEsk, 2 Bl6-
F10 melanoma(ATCC CRC 6322), SK-MEL-
2(ATCC HTB 77) B&IES in vivo Hi5E EEol
t S-180(ATCC TIB 66) Rk #, Bl6-
BL6(ATCC CRC 6322) A% E4lge HH
Hed o] &9 #HEM S Z5F Lglutamineo] - X
&l RPMI 1640 Wi 2] of] 56T KA A} 305
mis st A g kA 4] fetal bovine serum
(FBS)E 10% 283 1% HiEB(penicillin-G
10%tunits/streptomycin [00mg)#} NaHCO, 2g&
whnsle Bt
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Solid tumorel] o @ #REZEIELS 19894F ] %
Eo B RATlA 2o in vitro HUEEE
HEE fIE7) 95l %S sulforhodamine
-B(SRB) assay &40z il s ALty 9
sta] MTT® &g FAIA S

BT ol E MilES BH F£E] 9
3l trypsin-EDTAS 9 0 2 HEFHO2EEH
SrEEA 7] 3L, 96-well flat-bottom microplate
(Falcon)ol] welld #FEECE 2x 104707 =&
EFech 58 #ligE2 CO, incubatort)]
ol A 24B¢R] g st ni Aol HFEAD F,
mediumel] BREEFN(0.25, 0.5, lmg/m) B FHFEE
FEHEHE S Mt S0l wellol &% 20
AH dolF 3 ThA] 4885 B9 s
AEbe mskz] giol 0.22m filter 2 B &
ol EWRKES Rt g2 7 48
B o]l By 1. & well®] mediumS BE
3l31, 10% trichloroace-tic acid(TCA)E well%
10044 skl 4coll A 1850 B MBS
S < plated] vie Aol BEAI G

Miae] BlEel B2 ¥ plaegd B2 5-63
Heledle] 2ol A= TCA 4948 %23 E
31 ZifiAM F B0 Q=& mRAIA
o} 23] &%E plaes welld 25049 1%
acetic acid #EHEl 0.4% SRBE =9 @ 5
2 fostd 3040 MRS RESt YA 1%
acetic acid FE S 2 5~6[ #eieste] MR &
437 &2 SRBE BRE3HT
gt g cell plaeE2 ThA] FifollA Bt
%, controi2} O.D. (optical density) gko]
Onmol] A 0.8~1.0ANEILEE) gho] 958 —F
o 10mM Tris2 #ae 2 = J ohe
Onmell A 0.8~10ACRILE) k& T-5ted ED,,

2 dgTh,
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4) DNA topoisomerase | assay #i&4?

EEro) {#H ¥ DNA topoisomerase I& calf
thymuse]| 4}, pBR 322 DNAE E.coli C 6006 A
FANE Z o= topoisomerase T A8 IC, zk&
ZAA 37 Y3l relaxation assay S FHEsHA T
Topo I {E1ES] RIE-L Liust Millerd] Fik*de]
o3kt &, 50mM MgCl,, 0.5mM dithiothreitol,
5SmM spermidine, 0.01% bovine serum album, 0.5
ug pBR 322 DNASH BEZ(1 uni)SF fuste] 4
RIEHE 2017} HA & AL BHBHOZ B
Zol ABE Mt B ZERS 2048 A
AL RO Z 3to o] &S 37T 305H
ERSIHT. K-S 2% SDS (sodium dodecyl
sulfate), 20% glycerol @ 0.05% bromophenol
blueg G&3lc B SUE Hmstd KES
#45A 71, ©] & TBE running buffer (50mM
Tris base, S0mM boric acid, 2.5mM EDTA)Z T~
59 1% agarose gelol] A7) =& 8 1% agarose
gel2 0.5uz/ml ) ethidium bromide iFFEo)A] |
BRI Q Jefh, BIME TN BES A2 o
+ scanner® A & WEE BlEG
oluj topo 19] | unit 37°CA A 305 KIEA
2w supercoiled pBR 322 DNAE 100%
relaxationS i st= BFEe &% Fekdoh

) #mEEHE R 4ER BIFEY

o} 2] complex extracellular matrix (matrigel) 2
coating %+ 96well plates]] AS49M| EE 2% FBS2
FEne triholl MiBAIH 96-well microplateo]
well 1004 2 7F3H5 x 10%cells/wel)ZE 0.25,
0.5, Img/mt IRES] HEIE = b 1004 E
ek 5% CO,, 37T oA HEFEstATH 38EhH]
% B E BRFEAZI T 96 well plate] viehE
2% FBSE MeMedt vh-& 2480 sEAMNN &
SRBEE™ el ofsta] viebof] o] 9l MRES
ETE Y



6) S-180 wm#mimoll 5L £7Fi E%E

ICR wb$ 29 MR 78MH #Ed
sarcoma 180 #fE MEKel &A FHdld BE
B HEEREKE el 400X g2 25 &L
SHEEst Ml LS AL SHE A
B REAS SRE £EEEAC BEAA O
Al SRSt ERES BRET % EAE
FROERES KA 7) 3 sarcoma 180 #Rfa TS HL
At R—% FESR 338 %k &%
hemacytometer2 Ao} 107cells/ni2] BE7} H
TE R RS BER o) FiEkE 0.1nl
A fEREAC) BiEStA T BAE % 24T H
% BL o2 RmESAY A a2 EE
KEZ BEENA REGE(20e/20g/day) S THE
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7bEME el o HEH = FEe] £E
BEKE S RASAT EFH(T/ICh) XKB
S JEBFSERT protocololl k¥ RV ule} 5
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7) Pulmonary colonization #& 1EH
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In vitrool| A A#5EE3 B16-BL6 MfifE#EiE
& B ERSEH § 8P ol & Hle
=& 'l #A%7) 918k uypsin-EDTA &
WoZ MEMoZHH S8EAA HBSS AR
o2 MBSl 2 X 10%cells/mio] E| 2 #HR
BHES THEUT 18-20g2l C57BL/6OY #5a%:
B 0.2nE BHIR E5EECh BHE-S Bl6-
BL6 5EMM S BAES 14 24R5[H 58 18 1O
A 20.8ng/20g/day 9] FHEIE £HEREAK] =
4¢AA RESHA THH #B zondeE HHA
o) RO HESFAT EHBIE 218 e
cervical dislocationo 2 A7l oF2 BAAESH
o ol #EEE MM colonyE FEIIITH

8) mE W HEESR
assay) 4950

3AMK o] Z¥5EP9) air saco] Qe ZoZ 7
7 2-3cm 2719 EF windowd W1 SHE00
o2 g AR HE 3 "oz 23 37
Tl 3641 FRAATG MES G F
(5, ded)d 5 b 4%45r € thermanox
coverstip 9ol 10u/4] o= ] 3 clean bencht
A 2R} o 7] thermanox coverslip2 7}t
2 A} 454 3ka] clean benchete] UV o}
ol A overnightA] Zth. &¥EIRe] &3 69L&
Z42 Eoy 3z CAME Fo} E13 & HHo
Z AEZo] A2 thermanoxE HPo] RAA
9o S2% T 3TN 2442 W FSAsch
e HYE 22 B, EHESE
intralipose (fat emulsion)& 1ml 33}1, 7|2 &
AA G H CAMS] vt 2 of Fgroll EAZTH
oluf H M uido] S MES BEL 5 U
At EHSE inraliposeR AT 0F
o] A2 Y& FEIIAT BEol B¢ £
i FH = s st

#E (CAM

. ESsnlis
1. HEROI BB s

kel B3 HEE BN = SYTGY
025, 0.5, Img/ml BEANA HMAEFES 5%
g} P388 AS SYTGE =7} Z7Hd o what
2tz} 95+591, 91+3.96, 87+2.15%2 HiEH
P #533tE T AS49 kol 3 bt
& 874284, 724291, 61+3.64% 2, Ing/mi i
B A o B EEEES Hhal A 30% LIk MlEEE
2 #HIEFE . SK-OV-3 JEkkel] 23 difeE
e £E 024226 681425, 38461592 0.5



Table 1. Cytotoxic Effect of SYTG on Various Tumor Cells

Conc.(mg/ml) A549 SK-MEL-2 SK-OV-3 B16-F10 P388
Control 100+3.95 10043.58 100+3.69 100£3.56 100£3.56
0.25 87+£2.84 96£2.75 921226 114+1.18 95+5.91
0.5 72+291 79%1.45 68425 66+3.82 91+3.96
1 61+3.64 67+3.627 38+6.15 471473 87+2.15

ng/ml LA L] BN BEE Hatd 30%
LIk il B&& #1155t o) BL6-FI0 #kk
of #3 MinEMES MIBETFEC] £4 114+
1.18, 6643.82, 474+4.73% 2, 0.5me/ml Ll_F o)
BENA HEEC et 30% UL @Al
BxS )3k o} SK-MEL-2 fEskol] #1344
Mm-S 2+zt 964275, 19+1.45, 67+3.67%
2, BiBEY lng/nid AT 30% L L Ak
& #EI8t s th<Table 1>.

2, DNA topoisomerase |0 OJX|=
we

50mM MgCl,, 0.5mM dithiothreitol, 5mM
spermidine, 0.01% bovine serum album, 0.5 ug
pBR 322 DNA ¢} BEFE (lunit)¥h fnsled # e
B2 20u7t HA @ AL kB o R, BEHRY
HELE st B KBRS 20uEA & AL
Eﬁ%ﬁ_‘li Stod FEHES BESIE S P73 %

= AN Ed BE BT SR figure lo]A B
= uieh 2o DNA?}'% Ao RS 0y
£ supercoiled forme 2 }E}%t 1, DNAY)
topo-1& A3 HEELS BT relaxed forme
2 #@ingqic

ojofl H|&l FEFEE-L 62.5, 125, 250, 500ug/m!

BolM BEKEFEHSZ topo-19] EHS I8
3HA] #0%) 3} cheFig. 1>,

Lane 1 2 3 4 5 6 7

R form

§ form

Fig, 1. Effect of SYTG on the DNA topoisomerase
I from calf thymus
Lane | : DNA (0.5ug) only
Lane 2 : DNA+DNA topoisomerase I (0.5 unit)
Lane 3 : DNA + DNA topoisomerase 1 (I unit)
Lane 4-7 : DNA + DNA topoisomerase | (1 unit)
+62.5, 125, 250 and 500 wg/m! of SYTG

3. A549 ¥ ME JHLEHR

A549 #lol 3 MR Hik RBRS & &R
0.25, 0.5, lmg/ml ] BEENA 74+3.15, 43+
4.75, 28+2.18% 2 0.5mg/ml Ll k2] e A
#rEE) el 50% L1 Mmiabg g Hiks
A ch<Table 2>.

Table 2. Inhibitory Effect of SYTG on Cell
Adhesion of A549 cells to Complex
Extracellular Matrix

Concentration{mg/ml) Percent of control
0 100+6.26
0.25 74+3.15

0.5

0 30% o)A} MIREIHLE HAEE VB BE



4, S-1800] BEE dF2 %750
DXl MR

SYTGE S-180°) #HEE AF o 108/ £0
RAT % BE BNE A v EAE
S Q% BE B HEHIME Bk #
HE 1% 168 S48 #hnstd 228 2% &
pey= '

Ty £ F B HAA HREE MSTE 1834,
SYTG #8582 21.28 2 VYeu, T/ICrEe
115.8% 2 e} 5k th<Table 3>.

Table 3. Effect of SYTG on MST and T/C % in
Sarcoma 180 bearing ICR Mice.

Group { No. of animals | M S T (day) | T/C (%)*

Control 8 18.3 100
SYTG 8 212 115.8
MST of sample
#T/C (%)= —————— % 100 (%)

MST of control
5. [HEEB OjX= F

B16-BL6 Bf[E-E CS7TBL/62] B#iRo] i
H& F 21849 g colony HE BB
$eR HEBEL 49743270000 E KA
SYTG #H##2 31345850 EM 36%9] Hifi
RIS HIHIRE B th<Table 4.

Table 4. Inhibitory Effect of SYTG on Lung
colonization in C57BL/6

" [Number of colonies
Control 8 49.7+3.27

SYTG 8 313585
Controlf : Saline-treated group after B16-BL6 i.v.
injection

20.8mg SYTG-treated group after B16-BL6
i.v. injection

Group No. of animals

SYTG :

6. MERK HHIBR

CAM assay& S8 MEHRE HHEs &
Broll EFHE A 10703 3700l A MBERK
HHIBER 7 JERT 30%2) MR PIEIHNE
& JehA gl ch<Table 5, Fig. 2>.

Table 5. Antiangiogenic Activity of SYTG on

CAM
No. of CAM
Sample Dose(ug/egg)
(avascular/total)
SYTG 15 3/10

hH ' (2)

Fig. 2. Photographs of Distilled water or SYTG-
treated embryonic CAM. (1) Distilled
Water ; (2) SYTG(15ug/egg).
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ERT WE . BE. BE. RE. A
. BE . BN, ER S o 29 BE
Mrg KB, IR, k4% BE BE 55309

B EY 28902 —HEA e FA T EHK
2 RER MEAA B MY BT wEe
2 FESHD gk

fEgel BE FE B3t (RN E
B, AR, B LEBE, KETEH 8
B, A/EE, R, BEEE $o=2 53,
B9 Bk £t B3Ee A Y 1ERe] TFle
o BEo) Sa, RIS L BRo
2 ERER, BEEN, FFEAS Bkl
gl A BETdE FEE AUt gy
A HEE BRAES Mot EBREEH.
#ih B 2438 8 (Apoptosis), RIS EREE,
SFEWEY FR L EERE B $o=
B} BERCl A3 HRHQ BY FEE 9
g AL SR #ATE T AT

BBk BN R HE B BE
2 % 0o gl IEEMEY B3 KK
&, & HV2 "EHES S-180, Uldd 3
HEER"S ®ESA D, AER. HIE KiE
o] glol 3l M= BFEst o) FolA 2 ¢
;}_32.33.34).

T SREEGEY] AEES A A @
WEE ofa ®EY EiFoln, RBHREES
7VeF Bt EE} S AHE-SHE MR ERRRE
BIEAA S AThn B A MRk IBMNKE
€ etz HiE HEB HF e dsy
2 e

TUBRERER 52 19834 HRIL T Bt Bt
fEES HES D BAY FEE FEE K
i B BPVE ERE KBS BEMES SU
£ Bl 1Rt HRE HRE AFAY
o REE vl o

TUBRERR BIIRR 5 & Mot EHel ARE

BE) g S AT EE BEY Bre 25 &
BE7b ERFESte] BREBREGE, WHRAKet R, HE
© kot e et o WOR St BREBEAE S R
Frigmsta, EMET Mot &, ¥%E3dq &
FRiE KB BRBEFE T 719l ke B
wEEe HHRAE, BFEESY, AEES
BERE, HIETEE, ARERSH, (LBESs
Wb, 1A, BHEZCP.

B e PR R # BRHEAR &
B AURE FEHAE SREES Ehrlich
ke, Bfic BRIRE &£EE 5% %E
fEol, ¢t FUARGE, E5ME B BEME
& BHREEC, EiE s £ FLEE
HRIRIEE S, ARETEEE Mg &85%E,
B ERE F5, iBE e EEmd
89 MIERE RS ME Sl Aiksd
Age) RERES AL #|EFJADD. o
2hA olH HEAREZ TAAE [UMEKR G
B HERRT e

HA FUEERAN = BEE RIS
E3te BB FHEY MTT € SRBE®E 4
She] giEe) kel #3 MlaEE S RESA
4], SK-OV-3, Bl6-F10 5&E#kol| Al = 0.5mg/ml
LAEel Bl $hmEEd] st 30% LlE
e R Z #flst R 3, A549, SK-MEL-2 ###k
MM Img/ml o] JREENA T 30% LI E MR
ES st (Table I), AvtA 02 NCI7} 3%
ET S Eigde XA BT FE
A E HlnEE KRE YERA T

DNA topoisomerase #i 8 4 DNASZ
supercoiling state & Fi#etE BEFEEA DNAC
A dojus B, BE B4 A g ¥
2 o]z cpere,

o] 8} Z+o) DNA topoisomerase = #iE A DNA
o] o) HgEol LTI AN, 189 M
T Pk PUEE B BEESY7 HI o



1990448, LAF7FA] DNA topo-1I #jl = %o
o3 A T DNA topo-l H1 48l &
camptothecin &)l B2 HA ¥ Aol ¢
o] ojof W3t HHFE7} Baretcisd. K EEgol A
€ Fig. 1914 E& vls} o] DNATHS E S
KBRS U5F supercoiled forme 2 Jelyt
1, DNA9) | unit topo-1& fEFEE HEHS 2
= relaxed form2.2 ##a s ). oo Hial A
HELE BEHY BN BERFNLZ BX
o] EES HHIstH &, 125-250ue/ml B
A IC,& et of Mlasdite 2RIISE F
FHle A& ¢ 4 3ot S-180°] #iEE A
Hol £F AN e, HBEY MSTE 1838,
SYTG #8Ha2 21.28 2 JehY, T/IC%7}
1152% 2 Ve stti<Table 3>.

g Bk ZRkeve 2 o2 #irol %
#elo] ] RS BILAIHoEN A5 5B
o] ol2A Frhe HolA, e FE EEL B
B3 A Z#EsE o e vHY R BHRIAME
AS549 ko] #13 MixE JHiLYEH, Bl6- BL6E
o] &3t il colony #IHIYER 2 CAMA] 2§
mERR BEERE Mt MR SRE
FRESIA T WA AS49 Bk B KM it
YRl M 0.5mg/ml LI be] BRI A R
o wleke] 50% Ll E MRRES HFEstg B
Bl = MR E YERASL 2 vl <Table 2>, B16-
BL6 B&fES] HifEiH RN 36%
o] FIEER HIRRE YERY o) <Table 4>,
iz (HibfEREC glol M2 HREE #R7t
LHERtCh

Al g e 2 Bt Bk fetdA e
mERHES B MEfEh S B Rl 418
B9A ), FrE mE S HIHst 24 Bl K
ES T & A= %R E BES7] 98
A FEHAA L CAM assay & EHiSHE T

Angiogenesist= 4 M & (new blood vessel)o}

EREE BAQ BN ol F FHam
B B B R, HAe embryonic
development %<t embryonic membraned} #
B, 58, BEOET B4 53 e ABEy
kgl slojA LER o 2 ol B mtA FREs
ot &, a3 o] E Ao FEHD
HFI= BN HEE ol RE ol BHEHS
£8UM £EH e FEOEHK HERTF
£ HIFIEFE] 284 o] FoATS). a8
U i ERRY FEe #ifo Ao 2 BEEA
Qo BIETH (arthritis), FRFME MHEIEE, OF
g, B IES 22 KRS s 8hed%en
angiogenesis® FHE T2 #Hisle BFE 2
7] 93 B& AR o) FA 2 3t

33, angiogenesise 7S] W& (growth)3}
invasion, metastasisel] EEIF R €A U
¢ F B AEE ¥ N2 FHELES
A7 B2 FHEJCEH ERHSS ST
EREMS PRB B BIRE o] 2811, fEHIRES]
AZE N2 E LFS o] &3 BHRIE B3t
B, Bt W 232 FO2 BHESHA B,

I ER ElR S92 FnEol BEREA
god Kifse FEHlEe EE Imm LIES
etz B3e, & Xo 2 EEHA 2%
o a3y 4 AEE LT BREE,
o] EMilte ZEd et =u BRG] #
#HiE A2 RmmEe 2 BEE S4n
B EEI dojuA "0 aely
angiogenesise] B S HHEIH BE BFEL
FolezZgte AE BEY Sl

H e} Z& angiogenesisel] o & BrEQ] i
S ulebo 2 8} angiogenesisE #&sHs 14
2 & AR R S4EE T AAE EH
2 %] angiogenic factor] 5 E ¥ & o]
o] ¥ angiogenic factor® FHIA| AN AW, E
A 2 vascular endothelial cell proliferation -2

— 41 -



migrations #3181 A v}, A 2 vessel basement
membrane 8} Am-E HIFIstE Hikol TEEst
o} BAA g2 mEHK e AR
H£HF F(endogenous factor)@} o)} suramin f=3,
distamycin A XA, tamoxifen, genistein,
AGM-1470, quinoline-3-carboxamide, thalidom-
ide, minocycline, progesteron % ¥ & 91
medroxyprogesteron acetate (MPA)'VEo] gle
o o] uto]| H4EH|Q herbimycin A9} eponemycin
T HiEsR e S BT HRE /A
dotm A UG, o) Zo] MEFEE
HFlsts WES Fohio HEHEA Rt

e 71 € Eiie Bk dste BB
o 2 fEASte BHERE Fol7] Boe ARy
o2 st mEs AN LENY nE
F i (angiogenesis)- < #&I3te BlfEM ) gl
B PUBEEIE BEE + ddE Feojdh

FEEE angiostatin> o gl HR L MEE
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