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Growth Inhibition of Red Ginseng Extracts Against
Human Tumor Cell Line by Clonogenic Assay

Chang-Han Kim, Kyung-Ho Lee and Eun-Kyung Byun

Animal Resources Rescarch Center, Kon-Kuk University,

Seoul 143-701, Korea

(Received May 20, 1998)

Abstract : We established the model of clonogenic assay with human tumor cell line such as Calu-3

(lung carcinoma),
(breast carcinoma),

HEC-1B (endometrial adenocarcinoma),
K-562 (chronic myelogenous leukemia),

Hs-578T
SNU-1

HEp-2 (larnyx carcinoma),
SF-188 (brain carcinoma),

(stomach carcinoma) and WiDr (colon carcinoma). We investigated growth inhibition of solvent
(EtOH, MeOH) and water (100°C, 121'C) extracts from Korean red ginseng by clonogenic assay. The
results of clonogenic assay showed that EtOH extract had growth inhibition against Calu-3, SF-188
and SNU-1, MeOIH extract had growth inhibition against Calu-3, Hs-578T, K-562, and WiDr, but wat-
er extract at 100°C and water extract at 121'C had not growth inhibition against used cell lines.

Key words : Korean red ginseng, human tumor cell line, clonogenic assay.
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S92 FoFA £ Calu-3(lung carcino-
ma), HEC-1B(endometrial adenocarcinoma), HEp-
2(larnyx carcinoma), Hs-578T(breast carcinoma),
SF-188(brain carcinoma), K-562(chronic myeloge-
nous leukemia), SNU-1(stomach carcinoma), Wi-
Dr(colon carcinoma)ell Wiagte], JAtas} ol &Eo]
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2. QM BSLMEF

W AFAA ARSRE QLAFA TS Calu-3

(lung carcinoma), HEC-IB(endometrlal adenocar -
cinoma), HEp-2(larnyx carcinoma), Hs-578T(bre-
ast carcinoma), K-562(chronic myelogenous leuke-
SNU-1(stomach
carcinoma), WiDr(colon carcinoma) “5o]w, ZoFA)
EFE A Aol sk Ahgstalc,

3. QMBS LM ZF0| HiQF

HEp-2, SF-1882} HEC-1Bi= MEM{(minimum es-
sential medium, Gibco, USA)ell FBS(fetal hovine
serum, Gibco, USA)E 10%, sodium pyruvates 1%
A Azkgk wx], SNU-19} K-562+%= RPMI
1640(Gibco, USA)ell FBSE 10% =|Al #7}gk vl =],
Calu-33= MEMell FBSE 10%, glutaming 1%, sodi-
um pyruvate 1%, MEM vitamine& 1%, Z12]3l
penicillin/streptomycin(10,000 units/m)-& 1% =+
7Rz wiz], Hs-578T+ DMEM(Dulbecco's modi-
fied eagle medium, Gibco, USA)ll FBSE- 10%, in-
suling 10 pg/mle] =22 A7l wh=], WiDr
DMEMel FBSE 10954 A7kt ef 253 22 A
g3kl

B2 AEE 25 cm® 22 okE- flaskel A 37C, 5%
CO. incubatorel 4 HH‘”%}“E]— A EFAE 0.25%
trypsm/ 1ImM EDTA £5 o] &3} thal¥2 vk

At A ESS 0.4% trypan blue e o7 43k ¥
Neubauer type hemocytometer(Superior, USA)E
ARg-ste] Algatedct,

4. Clonogenic assay
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mia), SF-188(brain carcinoma),
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ro| ol Al FoF A ol tEh FA A R} 189
2] soft agarlell A colonyS A8t HE o] &gt
whjolch i =173 35 mm 2AulofE petri-dishell
0.5% agars 8hysle sEul A (Enriched Mac-
Coy's 5A 40 m/, 3% tryptic soy broth 10 ml, 6.6
mg/m/ asparagine 0.6 m/, 50 mg/m/ DEAE-dex-
tran 0.3 m)Z 1 ml F4sled 35H kg x4g of
2 CO. incubatorell XE8pda] Apg-sieict, o1& ¢
ol 0.3% agars -8k A T5o) FoFAEe} A
#alet (Double-enriched CMRL 1066 2.0 m/, <F
A2 w03 ml, AEFESN 05 mD)E 1
mid FYAA FEEEE S & 37C COin-
cubatorell 4 wlleFasdch, sek 1004 142l =) 2] =3k
]/\1 50 umelAFe] =715 vhebdlE colonys &9
7o w Aalalct. Alse| el AlEgselel 4]
= Z}— l-:x—_ug_;z_ ] 7}5}¢— o] );:1_1»14,‘ o]ﬁ_g]_o:i
d 7H4-2 vl=9] National Canc-
er Instituteel A 500‘3 Ao ghabdd S 98l
MBI in vitro 1A HrllEos, AlRAE
Huba} vl A e)G gl vjelit colony®] 5 B|as}
o] AEES G vieplgl o, AEEe] 30% ol3t
ol uF HoFA el dist A A AT} el Al
2 pAdskdet
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Clonogenic systemell4] A% Al ¥4 o colony ¥
AES Ao s AHE M ES5) vleEsted colony
7} A=A o] WAl M= AF gl Hiy)
#dsted colony7) 7H4sbAl Fleh o]7E clono-
genic system?] colony A A-S- $18F odoklo] i

2HE tfA] Foix]A] ok A=l A Ale]7] wfEe]
vl wed A A 2ol nl#EEke] colony?F & AIE
= 7k b4 AF AEFE AAsledof gt
o] f= okl A8 o g F3E e
dld] d ekt vx)7] wifolo), F, A AlE 4l uk
vl&ste] colony7} 7Fas= el ] AE Al
X2 clonogenic assays AT A= 42 5
o} oRAAe]A] S318 datrcte &g A
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Table 1. Clonogenicity of various human tumor cell

1%

lines

. No. of No. of ..
Cell lines  cop/m1  colonies/ plate ~ CFE™
Calu-3 5,000 138+16* 2.8+04
HEC-1B 1,000 244+11 24.0x1.1
HEp-2 3,000 300+2 10.0+0.1
Hs-578T 5,000 186+7 3.7+0.2
K-562 3,000 110+11 3.6+0.3
SF-188 3,000 265+21 8.81£0.7
SNU-1 3,000 312+9 10.4+0.3
WiDr 3,000 368+11 12.2+0.4

* Mean of S.D. triplicate plates
** CFE : Colony forming efficiency=(number of form-
ed colonies/number of seeded cells) X 100

Fgo| W colony 59} =77} S8ty & &
g},
24k —7%%011 gk FoFAE FA A AT HA of

Ao AR AIE Fo)7] Azt B A ARE-
gt 87)A]9] FoFAEF2] soft-agar HeollA] A
colony3 4% 3 ZARE AR, 7hE FoFA T F
A AEAESE HEC-1BE 1,000 cells/ml, WiDr,
HEp-2, K-562, SNU-1 28] 3. SF-188-2 7+7} 3,000
cells/ml, Calu-33} Hs-578T+ 5,000 cells/m/%Z &=
Aol 7H AAste] 2n, o] colony 42} colony
34182 HEC-1B+= 244(24.0%), WiDr'= 368 (12.
2%), HEp-2+ 300(10.0%), K-562& 110(3.6 %),
SNU-12 312(10.4%), SF-188-2 265(8.8%), Calu-

= 138(2.8%) 18] 1 Hs-578T+ 186(3.7%) = vel
weH(Table 1).

2. 2IE EMFESO| QN SUM|Z0 LS S
MZ SANIE 1}

&4 EtOH %8, T4 MeOH F£E
100C d555+3 34t 121C d59555 Z% A&
*Oﬂ gt TR E FAAARIE Q3] Aol
F A2 gt A EEAL A3}, AR EFE
I MDBK (kidney, bovine), 3T3(fibroblast, mouse)
2 o2 MTT assay o]&sle] =33 A}
1,000 pg/miellA AE Z2AqAE 152 A E5A4
o] QIA =] e (A= A Ae1A] ¢4)

&4t EtOH %%, 4 MeOH —71‘-%%, =4
100C 43253 4 121C 953552 A8
23s}o] Calu-3, HEC-1B, HEp-2, Hs-578T, K-562,
SF-188, SNU-1 & WiDroll thale] FofAl 2 4]

s
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= -weAd ket s A

Table 2. Survival rate on various human tumor cell
lines of EtOH extract from Korean red gin-

seng
% Survival
Cell lines Concentration of EtOH extract (pg/mi)
1,000 100 10
Calu-3 2+2.0* 31£4.0 82+5.6
HEC-1B 45135 7816.9 91+1.7
HEp-2 61£1.0 89+1.7 100£10.0
Hs-578T 53+2.6 100%0.6 100x+4.4
K-562 49+10.1 77+2.6 100+7.0
SF-188 29+4.6* 53+3.6 95%5.2
SNU-1 30t3.6* 72+12.1 79+9.1
WiDr 79+2.6 100£9.5 100+10.6

* Sensitive; % survival<30%, Mean of S.D. triplicate
plates.

Table 3. Survival rate on various human tumor cell
lines of MeOH extract from Korean red

ginseng
9% Survival
Cell lines Concentration of MeOH extract (pg/mil)
1,000 100 10

Calu-3 25+5.0* 41+8.1 10047
HEC-1B 55614.0 6916.1 100+1.5
HEp-2 89+4.0 100+8.0 100+13.2
Hs-578T 13+2.1% 39+12.6 98+3.8
K-562 29+3.2* 43+6.7 100+£6.4
SF-188 69+1.2 701+0.0 100+3.2
SNU-1 3726 77+3.8 100+£10.8
WiDr 27+3.1* 50+2.5 100+13.1

* Sensitive; % survival<30%, Mean of S.D. triplicate
plates

A EHE clonogenic assay® 483 Az, T4t
EtOH 352 1,000 pug/mlol A Calu-3, SF-188
SNU-19l tigbed zk2k 29, 299 2 309%2] PEES
viehligich(Table 2). ¥4 MeOH F&E-2 1,000
ug/mielX Calu-3, Hs-578T, K-562 = WiDrel| of
slo} zkzt 25%, 13%, 29% 2 27%9) AEFS e}
WelcH(Table 3). ¥4F 100C Q53553 344
121°C A5FE 52 F A8 5ol 8 7kx19] S
A ZF A wfste] FFAE FAAAZN} G
oth(Table 4, 5).
weba] Zake] Sk FAldA A E 2 B

& 301] 9|3} & ke EtOH? MeOHe) 93k 3~

o] ¢ AHE e, EtOHe| MeOHE‘:P
FoAE SA QA EAFFol At Ao eyt
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Table 4. Survival rate on various human tumor cell
lines of water extract (100°C) from Korean
red ginseng

Clonogenic assay& ©]-83F &4t

% Survival

Concentration of water extract

Cell lines (100°C) (ug/mi)
1,000 100 10

Calu-3 54+7.0* 100+7.5 100+10.0
HEC-1B 52+5.0 82+10.2 100-+10.4
HEp-2 97+6.7 100410.0 100+8.1
11s-578 57+2.9 91+11.1 100+9.3
K-562 57+4.5 62+4.6 100+4.7
SK-188 60+3.1 731+3.2 100+3.5
SNU-1 42+7.2 59+1.5 100+1.5
WiDr 100t6.7 100+11.0 100+19.5

* Mean of S.D. triplicate plates

Table 5. Survival rate on various human tumor cell
lines of water extract (121°C) from Korean
red ginseng

% Survival

Concentration of water extract

Cell lines (121C) (ug/mil)
1,000 100 10

Calu-3 45+4.4% 92+2.1 100+7.6
HEC-1B 68+4.6 93+2.9 100+18.6
HEp-2 93+6.4 100415  100+12.1
Hs-578T  65+4.9 100495  100+£7.4
K-562 70+4.2 72+8.0 100+3.1
SF-188 53+4.5 69+9.3 100+2.1
SNU-1 47460 52+6.4 100+7.5
WiDr 68-+4.2 100469  100+4.5

* Mean of S.D. triplicate plates
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¥-7 Calu-3(lung carcinoma), HEC-1B(endometrial
Hs-
578T (breast carcinoma), K-562(chronic myeloge-
SF-188(brain carcinoma), SNU-1
(stomach carcinoma), WiDr{colon carcinoma)ell o
@ FAEEe] BT FPAE S A w7
AL o)atod, 2k Fokal 70l W3 clonogenic assay
o] ndg salr] fl8le] ZF T T HA A
FAESE FES A3 HEC-1BE 1,000 cells/m,
WiDr, HEp-2, K-562, SNU-1 z12} 1 SF-188& 747z}
3,000 cells/mi, Calu-32} Hs-578T+= 5,000 cells/m/°]
slet, =3kl clonogenic assay EAMFEE °]
FAE SAQAEAE A8 AA, 34T BtOHS:%
o AE FE2E FE 1,000 pg/mielA Calu-3,
SF-188 % SNU-1, ¥4 MeOHFEE9 4=
Calu-3, Hs-578T, K-562 & WiDrell tla]A] FoFAlE
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