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Effects of Gamdutang Aqua-acupuncture Solution on Tumor
Cell Lines in vitro

Sang-Hoon Han - In-Kyu Park - Chang-Soo Lim - Jin-Young Moon - Jong-Kook Lim*
*Dept. of AM-Meridian & Pointology, College of Oriental Medicine, Dongguk University

Abstract

Gamdutang aqua-acupuncture solution(GAS) and Gamdutang water-extracted solution(GWS) were
prepared and tested for potential antitumor activities. It was shown to possess considerable toxicity
toward various tumor cell lines. Concentration of 5X and 10X of GAS resulted in more than 70%
inhibition of growth in Ehrlich ascites tumor cells(EATC), hepalclc7 and A549. GAS at the concentration
of 10X and 5X revealed that more than 60% inhibition in HelLa. GWS showed more than 50%
inhibition of growth with EATC, HeLa at the concentration of 5X and 10X. Toxicity. assay with GWS
in hepalclc7 and A549 revealed that more than 80% inhibition of growth at the concentration of 5X
and 10X. In morphological study, the number of cells were decreased, and the shape of cells was
round-form. Most of cells is detached in EATC, Hepalclc7, Hela, and A549 with GAS. These results
suggest that GAS has antitumor activity in vitro.
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Minimum Essential Medium Eagle’s(MEM),
Dulbecco’s  Modified Eagle’s Medium
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Gamdutang

— Add 400 mi of dHxO

— Boiling for 3 hrs

— Filter

— Centrifuge the filtrate at 2,500 rpm
for 10 min, 4°C

3ernatant|

I~ Vacuum concentration

— Add 50 ml of dH2O

— Add ethanol for 75%

I~ Precipitate at 4°C

= Filter

[Precipitate—{ Filtrate |

— Vacuum concentration

— Add ethanol for 85%

— Precipitate at 4'C

= Filter

PrecipitateH Filtrate |

— Vacuum concentration

— Add ethanol for 95%

- Precipitate at 4°C

— Filter

IPrecipitate]—l Filtrate |

= Vacuum concentration

— Add saline for 200 m}

- Adjust the final pH to 7.0
— Place solution at cool temperature
I~ Sterilize by membrane filtration
|Precipitate|-————| Filtrate

Pellet |—{Su

| Gamdutang Aqua-acupuncture Solution (GAS) I

Fig. 1. Preparation of Gamdutang Aqua-acu-
puncture Solution (GAS)
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Fig. 2. In vitro toxicity assay of GAS to Ehrlich
ascites tumor cells. The cells were
incubated for 72 hours with GAS at the
concentrations indicated. Data shown are
mean values with bars indicating the
standard deviation of the mean (n=3).
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Fig. 3. In vitro toxicity assay of GWS to Ehrlich

ascites tumor cells. The cells were
incubated for 72 hours with GWS at the
concentrations indicated. Data shown are
mean values with bars indicating the
standard deviation of the mean (n=3).
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Fig. 4. In vitro toxicity assay of DGAS to Ehrlich
ascites tumor cells. The cells were
incubated for 72 hours with DGAS at the
concentrations indicated. Data shown are
mean values with bars indicating the
standard deviation of the mean (n=3).
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Fig. 5. In vitro toxicity assay of GAS to
Hepalcle7 cells. The cells were incubated
for 72 hours with GAS at the
concentrations indicated. Data shown are
mean values with bars indicating the
standard deviation of the mean (n=3).
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Fig. 6. In vitro toxicity assay of GWS to
Hepalcle7 cells. The cells were incubated
for 72 hours with GWS at the
concentrations indicated. Data shown are
mean values with bars indicating the
standard deviation of the mean (n=3).
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Fig. 7. In vitro toxicity assay of DGAS to
Hepalcle7 cells. The cells were incubated
for 72 hours with DGAS at the
concentrations indicated. Data shown are
mean values with bars indicating the
standard deviation of the mean (n=3).
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Fig. 8. In vitro toxicity assay of GAS to A549
cells. The cells were incubated for 72
hours with GAS at the concentrations
indicated. Data shown are mean values
with bars indicating the standard
deviation of the mean (n=3).
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Fig. 9. In vitro toxicity assay of GWS to Ab49
cells. 'The cells were incubated for 72
hours with GWS at the concentrations
indicated. Data shown are mean values
with bars indicating the standard
deviation of the mean (n=3).
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Fig. 10. In vitro toxicity assay of DGAS to Ab49
cells. The cells were incubated for 72
hours with DGAS at the concentrations
indicated. Data shown are mean values

with bars indicating the standard
deviation of the mean (n=3).
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Fig. 11. In vitro toxicity assay of GAS to Hel.a
cells. The cells were incubated for 72
hours with GAS at the concentrations
indicated. Data shown are mean values
with bars indicating the standard
deviation of the mean (n=3).
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Fig. 12. In vitro toxicity assay of GWS to Hela
cells. The cells were incubated for 72
hours with GWS at the concentrations

indicated. Data shown are mean values

with bars indicating the standard
deviation of the mean (n=3).
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Fig. 13. In vitro toxicity assay of DGAS to HelLa
cells. The cells were incubated for 72
hours with DGAS at the concentrations
indicated. Data shown are mean values
with bars indicating the standard
deviation of the mean (n=53).

Fig. 14. Micrograph of Ehrlich ascites tumor

cells (A, x100). EATC (B, C, D x100)
were cultured with samples (GAS; B,
GWS; C, DGAS; D) at the concentration
of 5x for 72 hours. The number of cells
were decreased, and most cells showed
round form with GAS, GWS, and DGAS,

respectively.
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Fig. 15. Micrograph of Hepalclc7 cells (A, X
100). Hepalcle7 cells (B, C, D, x100)
were cultured with samples (GAS; B,
GWS; C, DGAS; D) at the concentration
of 5% for 72 hours. The number of cells
were decreased, and most cells showed
round form with GAS, GWS, and DGAS,
respectively.
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Fig. 16. Micrograph of human A549 cells (A, x

100). A549 (B, C, D, x100) were
cultured with samples (GAS; B, GWS; C,
DGAS; D) at the concentration of 5% for
72 hours. The number of cells were
decreased, and most cells showed round
form with GAS, GWS, and DGAS, res-
pectively.

T B AT ta g A e

e 52 FAE Aoy A Gt
TEHQon el Eo] {5 wEHA F
B, IRR, SR, 1L, MWIE, FAEE, RRBh M
7, MR, FH, Z&iHK, s ASAdd 2
S dEA {5 FEYS Fgngy &
Aol o] 27|74 @& FgAE] s HHsin
L85 ot

Faes 447 dEn2A F3e ohdy
ZE A Fo|ny &2 Glyrrhiza Fissch® 27
< AHgste R, WSk R, Bl L, A, Mg
3B fEAS 29 5% MEEE,
LSSl AR, BHE, BPTR, #kE
m, R, wREANR, EEEE, BRE, EE, B
&, fBm, BHE, ARESES, BRI WL
Ftig, —UNER, FEK SRR &k,
AR, TIETE, PR, FEACERE, BREME,
TR, FUEE BOmE, BE, DR, [ERSl [EHE
Q2 g s o wym miE BE A

¥ dlo

ul

Fig. 17. Micrograph of human Hela cells (A, X
100). Hel.a cells (B, C, D, x100) were
cultured with samples (GAS; B, GWS; C,
DGAS; D) at the concentration of 5 % for
72 hours. The number of cells were
decreased, and most cells showed round
form with GAS, GWS, and DGAS, res-
pectively.

iR, ERENESE, BUKE, AR, &8, FLIE,
BEISIERE, LEJR 5o Setiase] itz n

3akgd ol

EFE T3 AZY ENFY) FaF A
2224 9L Glycine max (L) Merr ©)
I Re HEEs T e Eae FK
Ly, B, B 2 OFR (B 559 5%
B, MR, 3OE, BEE, B, AT, e
B, s, R R, —U)EE, BEIR, R E,
BEZE, BE LBHE —UEE RIVS,
—YT I, EEE, Wik, BUEIEST, BEE, KEE
W, BE, —YURE, WELE, Bos S $
£ 5he] G,

B AFelA ZFFE of g FEA o)
FPAEo) WA= dFe Ao ns] fshe] v}
229] Ehrlich ascite tumor cell(EATC,
ascites carcinoma), Hepalclc7 A Z(mouse
hepatoma) ¥ Al3te] A549(lung carcinoma)
92} Hela Al Z(epithelioid carcinoma, cervix)

[o]

2}

o
=

[e]
.

i}

o

42

h=

Ay gl
o
=

i3



HEH ool EEERA e g

2 A A Z2FE in vitro Al
oz s A3 25 A
Fdo] 3= YgEHo 2 H AF
Zof| thste] A A z2Hg-o] ).
e el o3t Az He g B
BokE o= AxFefe] Wiz 9 A=
HA3] 2T FAlo Az "?—73(°]
i 9\19\1‘4 o]Ake] o

e ofFe] g o

A8 3He o
o] oju 3} 7]7ﬂ°ﬂ
5y

3]
L5

L.
2~
T
P
T

mE, 3F oHY &
SRS
ok,

_Jziﬁ-{}f'

J8 2 o e mt

V.

[N
M

e

=

—%(z}%a), O G

ma}oq ZAG A3
4o e 24D
stel gz v

oﬂ n}L
oZi

=3

K

m{}l
Y 1% o

B
o]
o}

=3
—7_
;:_l.

o e »
2

a8
(<]

o
h=

TR
st

N,

Pre of3 e W A FEAE F A

Z(EATC, Hepalclc?)el A& ste] Alx =

AL #EG AFH B FEEL BF AE

of AL A A A s st

e bRl Bl A FENE AR g

A Z(A549, HeLa)el A elsle] Az 542

AL A3 B FEES EF =z A
25 HA A A3 skl o

3. A5 A NS A E(EATC, Hepalcelc?,
A549, Hela)sl 2+ o3 ¥ Az & 3
Ze A uA= g Az etz o]
7v FEskslen Al xart HAasa e e
Wt Astel Axrt 52 2Fg el
I g A Az v FepaAdA B

SERE R

N

Y

#agd

1. Fish B. Clinical trials for the evaluation

10.

11.

12.

13.

14.

15.

.

of cancer therapy. Cancer 1984 ; 54
2609

. Goodman GE, Yen YP, Cox TC, Crowlry

J. Effect
cytotoxicin and vinblastine in human
tumor cell. Cancer Res. 1987 ; 47 : 2295

of verapamilon in vitro

L AFS, dFT. F23 A o] ot gl
ofellv} & el vIX = 3k oA F33)
=] 1999 ; 6(2) . 261-277

& FAFS AL APAMY, 199%
1 15-42
AR E FRAAT, g A RAL 1984
. 25-38

CMRRLAE. BB REN, 54 5 E
ZHA}, 1988 : 1-478

CEAE A . o ghete) g3 x) 1964
; 2. 35-36

A EL A Bl diet g o 3hste) 33
A 1971 ; 36 : 7-13

LolE . w gkl #E FA YA EYA
o, o ggkel g3z 1991 ; 12(22) :
52-65

A s, EHE \LEE (BT B R
JEAlE SR vA = 3 Ay
E=E3 1987 : 99-115

o] g, HEe A WI} FAAH A
o) ggke) 53] 2] 1992 ; 3(1) : 9-22

AW E. REPUESC &5 Hdukgo
u) X & oF 3. &gkl 3] 1998 ; 19(1)
: 234-250

TAA. EERMEF o] PR E
#e PEEICR 2 EEMIBS lysoso-
mal enzymesel| ¥ & < 3. gty
37 1997 ; 18(2) : 119-131

AQE. st gAY AT 5L Q7 A
2ol gk 3. ofshshedHElA] 1998
19(1) : 471

23 HEAES 3 9937t 5
% Cisplatin®] A3 4 QA v & o
3k o gk3be) 33l A 1993 ; 14(2) : 282
283



16.

17. 3

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

W

o] 'tl}?_]'FIL'

ol

90-720
R4, R I AL (R B R T R L),
1998 : 135-438

B, fER LB, Abs) . Ads) 8y
&AL 1999 : 257
AL wekgHsAd. A E
1989 : 505

£t Ag e AE 0 AAFEAL 1984
: 430

IR, oA

o Al BEE AL

3. A2 WA E3AE 1990

: 146

ARz ZAretow WA 207} AAe
ZFA 7 5o vl od 3 o EhEke) #3)H)
1994 ; 15(1) 117-129

5 Al HapE Lo o3 2 Mol FHE
e 1l st Sete] Fbe] FF AT A
Fo e g3 =73 1984 ; 6 : 3-21

Cooper GM. Elements of human cancer.
Boston : Jones and Bartlett publishers,
1992 . 7

Tode. BHEMR. 28 . CEEEE,
1976 : 228-272

KERS. T BERBHZE. BREE
MATEERTTL, 1979 - 6-8

). AR ROER. B, Bl
& ; BF66AR : 347-469

©) A}

A
HeT "

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
42,

43.

- 10 -

Hd

A - 9B

AW, 250 vX e 2o EF9
g3k AFfTm of gl et =7 1982.
e, BASEHEE. PERES2E, &+
= 2T 15

TR AENE BrhRewrmEf
1940 : 866

KBS, FPALE LA, B8 :
127

AT AR g eEA 1973

16-20
g A gEas. Ae 0 "L
1994 : 94-97

R, AREHE. bR o ARBEIT
1982 : 691-1517

BIFL. pUEPEGERGM, WL o WHACR
SRR, 1994 : 260-265

TR, hEEREREORR. WAL - WACE
LA BRI, 1996 : 179

SREUR. PUER SRR RER. 405 0 A
e R, 1998 : 363-364

obel . FoU AL, M EAERAH,
1998 : 6635-6638

EAG. kA 50 0 FIEERES
&, 1997 : 2160-2162

B0, ANEEEHTHE 1985 : 351-352
Bk REMEH. AL AYFAY, 1982 ¢
193-194

FEIRRL. MEFEABAR. A% @ 4
1976 : 140



