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Abstract

Study on Antitumor Activity of Gobongeerlhobang(GG1B)

Seo In-weon OMD, Kim Sung-Hoon OMD, Ph. D, Chol Byong-gyun OMD Kim Dong-Hee OMD, Ph. D.
Dept. of Oriental Medicine Pathology,
College of Oriental Medicine, Taejon University, Taejon, Korea.

To evaluate the antitumor activity and antimetastatic effects of Gobongeerlhobang(GG1B),
studies were done experimentally.

The results were obtained as follows:

1. GGIB extracts exhibited a significant cytotoxicity against HT1080, A549, SK-MEL-2 and
SK-0OV-3 cell lines.

2. The T/C% was 120.7% in GGI1B treated group in $-180 bearing ICR mice.

3. GGIB extracts exhibited inefficient adhesive effect of A549, B16-BL6 cell to complex
extracellular matrix.

4. GGIB extracts showed a significant inhibition of lung metastasis of B16-BL6 cells in
C57BL/6.

5. In CAM assays, angiogenesis was insignificantly inhibited in GG1B treated group than control
group.

These results suggested that GGIB extracts might be usefully applied for prevention and
treatment of cancer.
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Prescription of Gobongeerlhobang(GG1B)

Ui & 2 £ &)
WO Astragali Radix 30
% Hoelen 10
T Lycii Fructus 15
FRR-T Cuscutae Semen 15
& i i Spatholobi Caulis 30
g e Epimedii Herba 10
R Notoginseng Radix 3
F ¥  Salvige miltiorrhizae Radix 10
L s 123
3) A% Y B

AL RPMI 1640, fetal bovine serum (FBS),
dulbecco’s phosphate buffered saline (D-PBS),
HBSS (Hank's balanced salt solution), glycerol,
bromopheno! blue, Tris base, boric acid, agarose,
sodium dodecyl sulfate (SDS), trypsin-EDTA,
3-[4,5-dimethyl-thiazol-2-y1}-2, 5-diphenyl-tetra-
zoliumbromide (MTT), sulforhodamine-B (SRB),
penicillin-streptomycin, sodium hydroxide, formaldehyde,
lysophosphatidic acid, lipopolysaccharide (LPS),
trypan blue, phenol red, sodium azide %
isopropanol £ Sigma W&, ethanol, HCI&
Merck #4484, sodium bicarbonate® Gibco Bfn,
acetic acidv Glicial 3/, DNA topoisomerase |,
pBR322 DNA* Takara W5-& 22 A

o= CO; incubator (Vision scientific Co.,
Model VS-9108 MS), clean bench (Vision
scientific Co.,, KMC~-14001), centrifuge (Beckman
Co., GS-6R), inverted microscope (Nikon Co.,
bright microscope (UFX-DX, Nikon),
linear accelerator(Varian Co, U.S.A), ELISA-
reader(Emax, U.S.A), FACScan (Becton dickinson,
U.S.A), rotary vacuum evaporator (Biichi 461),
autoclave  (Hirayama, Japan), micro-pipet
(Gilson, U.S.A), autostill WG25 (Japan), titer
plate shaker (Labline Inst., U.S.A), culture flask
(Falcon 3024), multiwell plate (96-well, Falcon),
conical tube, disposable pipet (5m¢, 10m{, 25me,

Japan),
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Falcon), camera(601S, Nikon) R syringe filter
(0.22, 045/, Falcon)5& #Ast).

2.5 &

A HiEY B%E

1) #Aklel B

L3 BEABBINTS 58 2B615)S &4
3,000m¢ round flaskell Z&i@A 2,000mes}t €4 9
& OE AHBE WEATIT 28 9 m#s
o] HiB%Y WKL rotary vacuum evaporator
(Buchi 461)°14 MME BHESI 2, ©] round flask
& -84T deep freezer(Sanyo, Japan)olA 243k
B WIESIL freeze dryer(Eyela, Japan)& 124
g B BIRstY 329 HEE dol, BELR
Wigstd FHSIAY. B ERENAE £EAH
Kol BEgAA FHASIGON, MEEN KR
£ RPMI 1640 free mediumel ##EAI#H syringe
filter (0.22, 0.45um, Falcon)& @3 A8l

2) 1Ry K

In vitro #MHE#EHE WESE HTI080(ATCC
CCL12D), AB4AHATCC CCL185) FE R,
SK-OV-3(ATCC HTB 177 ismg 9
B16-BL6 melanoma (ATCC CRC 6322),
SK-MEL-2(ATCC HTB 77) B&EE in vivo i
& EElE S-180(ATCC TIB 66) MEAMEE,
B16-BL6(ATCC CRC 6322) 435 RelEes FH
e olEe #HBHRE EF L-glutamine©]
F3E RPMI 1640 #5sthell 56°C sKiliel A 304#
miEsle FiE¥ LA 2] fetal bovine serum (FBS)
€& 10% ®wgstn 1% HidBl(penicilin-G 10%}
units/streptomycin 100 mg)9t NaHCOQs; 2g& &
hoske] Wi st g o '

3) HT-1080, A549, SK-QV-3, SK-MEL-2 &
el WY MEE wE

Solid tumore] thd MMM S 1989% o] %
o B ERTN A 84e] in vitro HIIEKE
& MEsty] Hste] BAEE sulforho- damine-B
(SRB)assay &% {EAsAch M2 o5 M
HES REol /M52 93t trypsin-EDTA$
doz MEMLZEH HEAIR,  96-well

flat-bottom microplate (Falcon)®l wells MR
7t 2x 10707t 1= & EFect

58 MEEL COp incubatoriel A 245
#HEE ] vie Hel EAIZ F, mediumol] ME
00, 10, 1, 0.1ue/m) 2 HEBY AHBRES ¥
o] M7 BEoldE welldl #%& 200u¥ PoAF
I thA] 48B5R) FoF REEI O

BEe ety wrel 0.22um filter2 WiB3Io H
el MEWMRE MR #EWI P4 4880
o) B %, & welldl medium® BrEsz,
10% trichloroacetic acid(TCA)E& welld 1004
meted 4ColA 1R E<F BElY MRES
plate®] v}t Woll [EHE A R ol

fife) BEEe] B ¥ plate® B2 5~63 #%
Wt dol v TCA #9¢ %238 BREsn
FifolAM G E7I7F g8 BEARHG. T2
wigE plater welld 250102} 1% acetic acid &
el 04% SRBE %<9 Rfs BWHKE mdtdd 3045
M OfRE REsn A 1% acetic acid B
Z 5~6E #HEste] Mol #&5A ¥& SRBE
[ZF3 8- 0=

Bua gl cell plateER ThA] FilolA EiEAZ
¥, control® QD. (optical density) #°] 520nm
ol A 08~10A(KXE) 3] HE=E —EgY
10mM Tris® REEE & 59 9 g 520nm
oA 08~10A(BXE) g€ T3t EDso@t & &
Aok & MEE Y BHe HEE FEI
At Mae MES B} mEHe M
(Tz)$} #Mol &9 A ¥ mediume 734
BRMEQ HBYE 9 MRMOC 2 & BE
o] #ma A 4885R0 HBEPS W M
& W& A cHScheme 1).

ool B o HEEY BEEE BESA
th &, TzzT ¢ #iBodl: (T-Tz2)/(C-Tz)x100
o mAez HESHDI, Tz<T 4 HEBdce
(T-Tz2)/Tzx1008] HRo2 FtHE3IHeH, o7
A HEY UEBRFEH lotus programe data
regression HEEE FHSIA #pe mul WE
& 50% M MEY 50% effective dose
(EDso)@t & i E3o & e MEYN BE
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E mmsdn. EDsp3t & HRATe 50% Kk
02 WmMke MEE HEse e #E
(pg/mO2 FolAW, FEH\HFARTA NCI
(National Cancer Institute, U.S.A) manual®]
SeWel mabA poEstdoh Ry & ®
ol A RMER Y(%)e d&H #ol HEs
At .
Y(%) = [ (T~-Co)/(C-Co)] %X 100
ola, T = REEMES 4ABWFRY XifEtk 4% Hily
# (cells/m)
C = Hmre] 48080 153 13 Ml
(cells/md)
CO = 538 MATERE T8 ADMIER (cells/md)
%% ML) V(%) # Logl0 dosed MR AL3}
T ogd g R st FgANE 7R o
o %% #iEe] dstd HET Y% R
50% Rt 2o HEHwS HistA
N+ XZXi- YD - (ZXi) - (ZYD

B = slope = ’ -
N TXi* - (ZXi)
2Yi 2Xi
A = intercept = —— - B —
N N

o|w), N=number of points selected
[< number of dose level & > 2]
Xi = log dose i
Yi = growth ratio calculated dose 1
o714 FE 7)E7)9 HUE ol &3t FHAM
Y =A+BX & d2o9 o FyAHY 7| &7
dH o 2 8E EDsgt g AMEtant
5 = A + B ( logio EDs )
logio EDyp = (50 - A) /B

log wEDs,
EDso = 10 5" *ug/me

NCI manualel w2wW #ilidn BE: #EYD
Mol S 20ug/ml ©)E, S AS dus/
md LANY BIE HUE Mol ldkn gae™?sa
Ak,

| A549 cells i
r—-

L_Plate cells in 96 well plate(2x 10°cells/well) |

incubation for 24 hrs

| Change me%i_g_x_’n(lo% FBS)

| Add sample |
| incubation for 48 hrs

Add SRB |
|

i Measure the absorbance at_520nm |

Scheme 1. The experimental scheme for

cytotoxicity of GGIB on AB549 cells

4) A549, BI6-BL6 ko) B 1A (R JE®

A549, B16-BL6 #MiMiZ cell culture disho]
monolaver® A% E Ml BEE WHEHWEA
ZV4 T M 2% FBSE JHEsH ko] B
Al#A 96 well plate®) 27 wellel 100pt 4 7}
x10'cells/well). ¥ 0001, 0.01, 0.lmg/m¢ W<
ABLE = M 100B Mt 5% CO., 37T
of A mrggal vt MM # HBHKE BREAIIL
96 well plate?] ¥lEE 2% FBSZ S o&
QAR K A1Z) F SRBEe| ol3te] nigte] B
of v MKE WAt

5) Wik R M fER ME

(1) Pulmonary colonization MIE™

In vitrool 4 #R#5% S BI16-BL6 IiiEMiE
ol fHslEeh &, #bd olE MRES
#Emol HmaE7l 218l uypsin-EDTA BHRLE
frxmiezRe SHAAH HBSS KSR MK
7b 2x10" cells/mio] HEE HBRES TER
v}, 18~20g¢! C57BL/Go MMMEHE 02mS B
fIE ERSACH WIS BI6-BL6 MMME BB
&% 24iEREE 18 1614 10me/20g/day Sl ¥k
& 4AHABKY 5o 4ToA FESAAM 70/
#H zonded HHEA #n RAENAC. BBHE
21H #ol cervical dislocation® 2 FHIEAIZ oH&
BAKstel o] EiE MK colonyE AR

6) MmN ABIER BE

(1) CAM(Chorioallantoic membrane) assay™>"

- 18408 @ ZHINE SHREANA B
Ak o W sEE|Ee WEE 37-38C, RE:
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BARPLAT S HimEel MY HR(I) 5

90% UL #MRE=EEE M2 #IEsAT o7)d
A OHIEE ZK§BNo]l EI¥E 18TAM fpEd
A 3~48 Lie Ag @@

- JHAQER) @ FHIPY WEE B g
22 Z& d F KFeR Ho¥En Sm mMNER
THE W g dFYUE 3~5m HE PFohid
o} EHESNe] EiEEA ¥ £ BEREA Y5E
THE fe HULRE B F 7o oz ¥
=g ¥ thA] BE@AF

- 48AGHK) @ THWY air saco] e F
(FA}7] F99 wFZ)e g A7 2~3cm 279
Ef window& Wi SxEfFez A 29 W
< fo "Hdez 9 oA mEARY Bag,
B window& W& Hid N2 42 I8
gpel ZA 9o EHoE £ 4 ¥ WAoo A
2E& Eojuidinh. ol AR qFKog ol
22 Ygxg Fostdct ZHIE windowE
He o 478 sl mEel Hol: RE E
3423

- SHAMQSHEE) © ° W7 HW CAMe] 4
B, 1 B 2~5mm AE Brh 4EL H
T BRE, deg)d =9 ug 4459
thermanox coverslip #ol 10ut¥ Wojmglum
clean bench¢tel A L&tk o 7]o] ther- manox
coverslip 7F12 Zet 4%778t 4 clean bench¢t
9] UV ot ol A overnightA| ATt xRSl 8
HYg 22 Sojla CAMS #Ho} g 5 1
Aoz AMEo] g thermanox® HHo =4
284 8w A 8 HdeR 9. o
9 {#AstE sh9, 2 A F& 70% oeER
H#ste (RS, WAL AEFLE  Fusy
loading® wWinith #Este] FHIATY. 718l BE
BAEE ZHOol RHRSA ATE HEIWEA
{E st

- 7TEAGS5E) 0 FE HUYE TE EBouldd
o). HHEE intralipose (fat emulsion)& 1m #
1, 7|28 BET H CAME vz off #Hy
of EAGC o W Y4 uigd FHI mES
g=d & o EHBE intralipose® AR
WE mEFel oA YxEE EESGT Bl
B THNE sidete i BEsido.

7) S-180 M) B 47t WE

ICR vt%-29] Nl 7HRM #5#®E sarcoma
180 M8 MK ¥4 Hitd WEE HEHA
HWAE e 400xg2 24/ E.LoRES MMM
BmE r®SAY. oY WR HRYE AW
EHAEKY BEAA oA RO S LEW
& BE® # RBed ANKRE BmAYR
sarcoma 180 MMITH& Hesteivh -8 Aoz
33 #AES # hemacytometerZ o] 107cells/me
o @|EV =S MR PHKS VEL o B
WE 0.1meY HEemol BiEstAch B h 248%
MEFE & & 8rlel2 REs o #ktys A
REBUKE BWAA RFHE(0ng/20g/day) S o
= F 4T REdtden, 02nd BoE AR
ZEM REHR e HENE FEe] 4HA
MOk E B AT EEH(T/CR%) e £ &
PI9ERT protocolol & B ®™el we} HEstglch

M &’ B K &

A. In vitro
1. HT1080 #ikol W3 Myt

HTI1080 kol H& MaEs RBEAME
0.001, 0.01, 0.1mg/m¢ WE A ALK HG
Bl Wlsh #£4% 9346%461, 90.171259, 50.15=*
1.57%2 0.1mg/méel A 40% LAL fMdvE8 Vet
WAtk (Table 1, Fig. 1),
Table 1. Cytotoxic Effect of GGIB on HT1080 Cells

Concentration(mg/m¢) Percent of control
Control 100£4.41
0.001 93.46+4.61
0.0 90.17+2.59
0.1 50.45+ 1,57

D 30% oA Mm-S YEbd BE
O(control) : Non-treated group

0.001 : 0.001mg/mé GGIB treated group
0.01 1 0.01mg/mé GGI1B treated group
0.1 * 0.1mg/mé GG1B treated group
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% of control

0.001 D.01 0.1
Concentration{m /ml )

Fig. 1. Cytotoxic effect of GGI1B on HT1080 cells.
O(control) : Non-treated group
0.001 1 0.001mg/md GGI1B treated group
0.01 : 0.01mg/m¢é GGI1B treated group
0.1 : 0.1mg/mé GGIB treated group

2. AS49 sEtrol ¥k Miladt:

A549 #eekol] WEH MMy KERAAME 0001,
0.01, 0.1mg/m¢ W&l A W4 AF50) W Lt
g %% 96611206, 91.041369, 49.05F1.12% =%
O.1mg/meell A 50% o) Mt el SRE e
% tHTable 2, Fig. 2).

Table 2. Cytotoxic Effect of GGIB on A%49 Cells

Ofcontrol}

Concentration(mg/m{) Percent of control
Control 100£517"
0.001 9661206
0.01 91.04+ 369
0.1 49.056+1.12

1 30% ol M@t E e BE

a) : Meant standard error

Control ! Non-treated group

0.001 1 0.001mg/ml of GGIB treated group
0.0 2 0.01mg/mé of GGIB treated group
0.1 2 0.1mg/me of GG1B treated group

120

100

80 r

80

% of controt

40

20

0

0{control) 0.001 0.01 0.1

Concentration{m /m )

Fig. 2. Cytotoxic effect of GG1B on A549 cells.

O(control) © Non-treated group

0.001 * 0.001mg/m GGI1B treated group

0.01 : 0.01mg/m{ GGIB treated group

0.1 © 0.1mg/mé GGIB treated group

3. SK-OV-3 kel W3 Mt

SK-OV-3 fikkel] #% Milfdse mBdANs
0.001, 0.01, O.1mg/mé WENA MM Frao] B
Beoll sl #4 99612067, 69.19+1.18, 50.09*
201%E 0.lmg/meol A B0%ZE Mftudttel MBS
el 2t (Table 3, Fig. 3).
Table 3. ytotoxic Effect of GGIB on SK-OV-3
Cells

Concentration(mg/mé) Percent of control
Control 100£6.18"
0.001 99.61 £0.67
0.01 69.191£1.18
0.1 50.00+2.01

1 30% ol MlfaEtE WEbd BE

a) : Mean* standard error

Control @ Non-treated group
0.001 2 0.001mg/mé of GGIB treated group
0.01 : 0.01mg/me of GG1B treated group

01 : 0.1mg/me of GG1B treated group

% of control

0.001 0.01 0.1
Concentration{sg /mt )

Fig. 3. Cytotoxic effect of GGIB on SK-QOV-3 cells.
O(control) : Non-treated group

Ofcontrol)

0.001 » 0.001mg/mé GGI1B treated group
0.01 : 0.01mg/mé GGI1B treated group
0.1  0.1mg/mé GGIB treated group
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4. B16-F10 skko] ¥ Miamu:

B16-F10 Mtkel HE #MHEHE RBRIME
0.001, 001, O.1mg/m WEENA MBIk R W
Ffol s £4 96.82%373, 8845%3.16, 44.27+%
001%2 0.1mg/meoANA 50% Lit Mla#EH:< &8
& YehdcH(Table 4, Fig. 4).

Table 4. Cytotoxic Effect of GGIB on B16-F10
Cells

Concentration(mg/mé) Percent of control
Control 100+ 8.08"
0.001 96.82£3.73
0.01 88.45+3.16
0.1 44.27+0.01

1 30% ol MEENe e BE

a) ! Mean= standard error

Control  : Non-treated group
0.001 © 0.001mg/mé of GGIB treated group
0.01 © 0.01mg/m¢ of GGIB treated group
0.1 * 0.1mg/ml of GGIB treated group
120
100 |
_ 8ot
£
§ 60
*
40
20 ‘ l
0 .
O{control) 0.001 Q.01 0.1

Concentration(mg /ml)
Fig. 4. Cytotoxic effect of GG1B on B16-F10 cells.
O(control) © Non-treated group
0.001 * 0.001mg/mé GGI1B treated group
0.01 : 0.01mg/m GG1B treated group
0.1 * 0.1mg/m¢ GG1B treated group

5. A549 kol g AL WP

A549 flfuel ¥ ML KEIAME 0001,
001, 0.1mg/mee] BB HRBN &l 1248+%
1.16, 100.9+1.07, 96.07t361% 2 i MEFEIL
BE7E A9 el gtcH(Table 5, Fig. 5).

Table 5. Inhibitory Effect of GGIB on Cell
Adhesive of AB49 Cells to Complex
Extracellular Matrix

Concentration(mg/mé) Percent of control
Control 100£5.47"
0.001 1248*1.16
0.01 100.9x1.07
0.1 96.07+3.61

a) ¢ Mean® standard error
Control : Non-~treated group

0.001 : 0.00lmg/m¢ of GGIB treated group
0.01 : 0.01mg/me of GG1B treated group
0.1 * 0.1mg/mé of GGIB treated group

140

120 p

wo r

80

% ot control

80

40 F

20

]

Qleentral) 0.001 0.01 0.1

Concentration(w /nd )

Fig. 5 Inhibitory effect of GGIB on cell adhesive
of A549 cells to complex extracellular matrix.

O(control) © Non-treated group

0.001 : 0.00img/m¢ GG1B treated group

0.01 1 0.01mg/mé GG1B treated group

0.1 * 0.1mg/mé GGIB treated group

6. B16-BL6 #itel oid fEHEIE MR

Bi16-BL6 #ifel ¥ MEHIE EEAAME 0001,
001, O.1mg/mee] WMAEENA HiMERE] &) 10951096,
99731519, 76.07L253% 2 MK BEHILE SR A
9] vElEA] kv Table 6, Fig. 6).
Table 6. Inhibitory Effect of GGIB on Cell
Adhesive of Bl16-BL6 Cells to
Extracellular Matrix

Complex

Concentration(mg/mé) Percent of control
Control 100+3.31¥
0.001 109.5+0.96
0.01 99.73+5.19
0.1 76.07£2.53
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a) * Mean¥ standard error

Control : Non-treated group

0.001 : 0.001mg/ml of GGIB treated group
0.01 : 0.01mg/ml of GGIB treated group
0.1 : 0.1mg/mé of GGIB treated grou

120

80

60

% of controt

40 F

20 F

0.001 Q.01 0.1
Congentratfon{m /ml }

Inhibitory effect of GGIB on cell
B16-BL6
extracellular matrix.

Olcontrol)

Fig. 6.
adhesive  of cells to complex

O(control) : Non-treated group

0.25 0 0.26mg/mé GGIB treated group

0.5 © 0.5mg/mé GGIB treated group

1 © Img/mé GGIB treated group

B. In vivo

1. S-180¢] Bifie AF ) 4frkol vAeE AR

S-1800] BiHE AFl 1087 o KHES
® oM HWmE WSy W EAEeR A
B e WEMME S B #% 11U
#2438 Wmske 181 25 HFUrh

Ty A HEelA WREEe) MSTE 17124,
GIB YEREe 211202 JERY, TAC%E
120.7% & vheRstch(Table 7.).

Table 7. Effect of GGIB on MST and T/C %
in ICR Mice Bearing Sarcoma 180.

No. of MST

0 ®
Group animals (day) T/C08)
Control 8 17.12 100
GG1B 8 21.12 120.7
T/C (oo : ST of sample 45 (o0

MST of control

2. g & miklel vxe BR

B16-BL6 M4 C57BL/62 BEIE i
¥ % 1000 GGIBE HHIHA 218 "o FhR
9] colony & #l&d HR HEEFS 4862F
2480700l = A GGIB REE 3815F
TALNRHM 22%9] 4] BHEA=(P<0.05) HfifneEE
M RE B9 Table 8 Fig. 7).
Table 8. Inhibitory Effect of GGIB of Lung Colonies
in C5TBL/ Injected i.v. with B16-BL6 Cells.

Group  No. of animals

Control 10
GGIB 10

Number of colonies
4862+ 248"
38.15+7.41*

“ . Mean * standard error
GG1B 10mg/20g/day GGIB treated group
group
* . Statistically siginificant value compared
with control data(*: P<0.05)
60

o
E=1

N
i=1

No. of coionies{TH)
N L3
o =

(=3
T

=4

Control 6a18
Group

Fig. 7. Inhibitory effect of GGIB of lung colonies
in C57BL/6 injected i.v. with B16-BL6 cells.
3. MR N8R

MR R RE CAM assayd Hitidh o
s ed, "R Y W 10MF 2@
A mAHE AIERRZE G 20%9] Mm%
W AR E Vel (Table 9, Fig. 8)
Table 9. Antiangiogenic Activity of GG1B in a
CAM Assay

. No. of CAM
Sample  Dosels/ege) (av:sc(:llar/ total)
GG1B 10 2/10
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Control group

Fig. 8 Photography of control and GGI1B(10ug
/egg) on embryonic angiogenesis in CAM 2 day
after sample implantation.

N. % %

Be AFAA deA e HCER F xS
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