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The Molecular Biological Study on Anti-Cancer Effects of Sagunjatang plus
Cremastrae Appenediculatae Tuber on Human Stomach Cancer Cells

Jin-Seok Kim, Bong-Ha Ryu, Ki-Won Ryu, Sang-Hyub Yoon, Jin-Seong Kim
Dept. of 3rd Internal Medicine, College of Oriental Medicine, Kyunghee University

1. Background

The previous studies on anticancer medicine derived from korean traditional medicine have focused on the life elongation of
cancer cell bearing animals. However, it is thought that more molecular biological studies are needed to reveal their
mechanism.

2. Objective

The aim of this study was to investigate the molecular biological function of Sagunjatang plus Cremastrae Appenediculatae
Tuber on cytostaticity, apoptosis and apoptosis related genes revelation against human stomach cancer cells(AGS).

3.Methods

After administrating Sagunjatang and Sagunjatang plus Cremastrae Appenediculatae Tuber to human stomach cancer cell,
MTT assay was performed to compare and examine the efficacy of each medicine on the cytostaticity of stomach cancer cells
in proportion to time and doses, and apoptosis assay was performed to examine their effect on apoptosis by using DAPI dye
and counting the number of cells which developed in an apoptotic body. In addition, the quantitative RT-PCR was used to
examine their effect on the revelation of Bcl-2, Bax and P53, which are genes related to apoptosis.

4. Result and Conclusion

Sagunjatang plus Cremastrae Appenediculatae Tuber demonstrated increased cytostaticity, decreased apoptosis and
unremarkable revelation of apoptosis related genes. But in the cytostaticity and apoptosis, Sagunjatang plus Cremastrae
Appenediculatae Tuber showed a tendency to control stomach cancer cells. Therefore, we can expect the clinical application to
the related diseases. Besides, it needs another experiment on various cancer cells, such as, lung cancer cell and
hysterocarcinoma cell.
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< BEisce] RFEBRMEE A £3589

oj$} Z& 71T AY MEBFHEIMLELES] T4
Ao} 13 9) EFE Table [ 3} 2o}

) HEAE

of Age] AL HHEE I & @19 g
A 91 SNU-1, SNU-5, SNU-163} ©]= American
Type Culture Collection( ATCC)ol| A #F-8t= AGS,
Kato 5] X 5 screen 3 & F3tod A
AEE AR o] F AGS7E 7P AES A E
Z B =AY

2, 4t

D) A £ vk

Yo L= AGS(ATCC, MD)E 10% Fetal bovine
serum(Gibco BRL, MD). 1% broad-spectrum

Table 1. Prescription of Sagunjatang plus Cremastrae Appenediculatae Tuber.

% = Ll 4 % 3 £ He)
AN Z Panax Ginseng C. A. Meyer Ginseng Radix 5.00
B it Atractylodes macrocephala Koidzumi Atractylodis Macrocephalae Rhizoma 500
HRE Poria cocos Wolff Hoelen 500
HE Glycyrrhiza uralensis Fischeret. De Candolle Glycyrrhizae Radix 5.00
i Cremastra appendiculata(D. DON) NAKINO Cremastrae AppenediculataeTuber 500-15.00
(C. variabilis (BL.)NAKAI)
Total amount 25.00-35.00
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antibiotics(Gibco BRL, MD)7} &% RPMI-
{640(Gibco BRL., MD) ¥l & o} &3l 377, 5%
CO .incubator(Precision Scientific Inc., NY)ol| A wjj<k
3ttt A 29 34= 0.1% Trypsin-EDTA(Sigma,
MO)E o] 83l 37TAlA SET g F 3t
Aot

2) FEA Y

ZHF 100m] ZAY WMETEH 13 %
20g(sample A)®} WMEFH WEEE 44
5g(sample B), 10g(sample C), 15g(sample D)2 A7}
alo] 125CollA 2087 #Y F o] A& Aoz
Attt o] AHML 02me syringe filterE o] &
3t o3 F,MIT assay & A|Adhe Z-Fole o
A m 048 HYE 276,12, 24412 B¢t Rl
&} 2.0, apoptosis assay & Algh= 7ol w4
nlg 2010 HAS 77} 6, 12,243 B T3
% o1, quantitative RT-PCRE A| 83} 7o &= )
A mi% 2049 ADE Fodle] WS #EAT.

) AdAES] F4 A B 24

AgGA T F4 A4 5HE S8 At
MTT assay< A 8§&}93 T}

(1) MTT £-94A) 2 2 A&

MTT(3-[4,5-Dimethyithiazol-2-yl]-2,5-
diphenyltetrazolium bromide) Smg/ml-& PBS(phosphate
buffered saline)el] %o} pH 7.582 ZAF ¥ 0.22m
filter2 o #}3}o] MTT A A (stock solution)-& &
At} 18l MTT A A (stock solution) 1048 Al
I 9B (cell suspension) 10049 H7}3t9ic}.

(2 ZAugI A9y 45%

MTT A & 9 (stock solution)}& A} 3 o (cell
suspension)°f] H7}& el 2 37T A 3413t ¥R] 8}
o} ¥ail formazan crystals7} FAE F absolute
isopropanole]] o}3l& 004M HC1 1004 & W Z
E38tslo] Bl formazan crystals7} HA3] L-3E
% ELISA(enzyme linked immunosorbent assay)
reader(Molecular Device, CA)YE ©|£3}a] 570nm2]
3ol A EFFE(0D, optical density)E 24 3t th.
o] A¥9] A3 33 NtEste FFAZ )
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4) 819 M 28] apoptosisell w3 & &3 53

2 ¢t A2 apoptosisol] U]XE EHE 23317
9] &t apoptosis assay S Al TH A A EF
77t 8 204/ FAAste] 242t 6, 12, 2447
o] AHZ T g HMEE 358t DAPI4.6-
diamidino-2-phenylindole) G482 A &3 T #HP
# )7 & o] &3l apoptotic body7} BAH < Al
o) & 2H5le] BESZ BAIFATH o] 4E9)
At 33 WSt HEA 2 el

5) Apoptosis®} AFE FA ke FH vl e &
3 2%

A A2 F24 2 apoptosisst AAE FHA e
4o nAe ZAE HF3}7] A8t quantitative
RT-PCR<S Al @3 o}

()RNA &

Ztzke] Aol Rolg HLHEE 3ot €4
E-2]3 & Solution D(250g guanidine isothiocyanate in
293ml water, 0.75M sodium citrate 17.6ml, 10%
sarkosyl 26 4ml, 0.1M 2-mercaptoethanol) 2004, 2M
sodium acetate, pH 4.2, 204, water-saturated phenol
20044, chloroform-isoamy! alcohol(49:1) 404 & H-2
£ 2083 &) BBV 208 F 12000XglA
1027 9488 F A5d4L st F%Y
isopropanol & ¥-& & -20ColA 12417 B¢ B
gt} ohed thA] 12000Xg, 2087 f48eE &
Ayzd-2 a3 ethanol 20045 o] RNAE AF
gt}l. 433 RNAE spectrophotometerE o] §3}o
A&

(2) cDNA $4

o9 2A(Table )22 A 88 EFE F 42T
o] 4] 30E7} incubationdle] cDNAE |23l th. A
9 DNAE Q4Zeiee] WAES o7 9
st 142 g4

() FAA AH FFEH-S(PCR)

GAPDH primer(sense; 5’-atgtctcagagcaaccgggag-3’,
antisense; 5’-ttticcgactga agagtgage-37)ol] théld oh
o] #3& A&t



Table 2. The Composition of cCDNA

Reaction Mixwre Volume Final Concentration
MgCl:, 25mM 5x Reverse Transcriptase 44 5mM
Buffer(Gibco BRL, MD) 44 1x
10mM dNTP Mixture 24 Inm each
RNase Inhibitor(Promega, WI) AMV Reversetranscriptase 054 iU/lp
(8U/ 1 (Gibco BRL, MD) 24 15U7ug of RNA
Oligo-dT(QSug/ W) 1u 0.5ug/ug of RNA
RNA 1 (L g/ i) 50ng/id
H:0 554

Table 3. The Condition of PCR Reaction
Primer Denaturation Annealing Polymerization Cycle

GAPDH 45sec at 94 30sec at 58T 45sec at 72T 36cycle

@ 279 0.5m microtubed] sterile H:0 3044, 10x I.M8 X

PCR amplification buffer 104, mixture of dNTP, each
at a concentration of 1.25 mM 164, GAPDH primer(in
5p of H:0) 10pmoles, template cDNA(up to 14), H:0
to a final volume of 10049] A|88 E¥3}.

@ NBEFEL SET 94TAA 7HAsted DNA
£ denaturationA] Z1th.

(3 054 of Tag DNA polymerase(5 units/¢)E 3
7hgot.

@ 1004 of light mineral ol & ¥ &t}

®) t-&9] 27A(Table )22 PCR ¥H2-& Al3)gict.

6) BA A 2]

7t Ags 2T Alole] o4 ZARs SPSS
80 AFE] T 1YE o] &35 Repeated measures
ANOVAZE EAAsIgom, p<0058 FoUe
232 g

1. Y Mmel B AR Et

Aol & x| FHo nX e AFAE BEET)
flalad QA ALY AEF AGSE ol&3td MIT
assay® A3 3k3l 1 23S Table Vo] e

o] A2 Hol MEFHE ALAT dstoq &
2% Agte A3 Fol oA vehiAl efsken,
WEFEMLESE L#EEe v= 2 A33E3
vlgste R4 de AE AEY FH 9A EH
2 YelA ggront A2 slojA A Al £
F2 A B &) veg-

2. 1g Mzl apoptosisoll CHEH 2}
Zolo] oF AL apoptosisel] thEt WS Haks)
7] 95t <ol 9ot MEZ AGSE o] &3}

Table 4. Effects of Sagunjatang and Sagunjatang plus Cremastrae Appenediculatae Tuber on Human Stomach Cancer Cells

Growth Using MTT Assay

0.D.(Optical Density)
Group Ohss Ghrs 12hrs Yahrs
Control 0.78+003 * 084004 0.89+007 0.79£002
Sample A t 0774005 0.79+008 084+009 076006
Sample B $ 0814007 0734005 0654003 0.59+£0.05
Sample C§ 0754006 069005 0634008 055009
Sample D || 0.76+007 0.75+0.10 068+0.13 0.56:+0.07
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bax,Ps 5o EH& & U

sl
V.o &

A gol& AAE FAE FAATI YA
ATl 2fdle] fFAAe] HAMSo] dAYstn 1 2
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Table 5. Effects of Sagunjatang and Sagunjatang plus Cremastrae Appenediculatae Tuber on Human Stomach Cancer Cells

in Apoptosis Assay Using DAPI

Apoptosis Rate(%)
Group Ohrs Bhrs hes s
Control 234047 25404 23403 24405
Sample A { 25403 34403 4.8+05 43107
Sample B # 23406 60109 16+2.1 1718
Sample C§ 16+05 5018 18126 19£23
Sample D | 35+03 5017 17+09 22124

Table 6. Gene Revelation of Cremastrae Appendiculatae Tuber on Human Stomach Cancer Cells by RT-PCR

Group Gene Revelation
Bcl-2/GAPDH Bax/GAPDH p53/GAPDH
Control 064 0.50 0.30
Sample A ¥ 0.62 0.58 036
Sample B ¥ 0.58 052 035
Sample C§ 0.70 0.57 041
Sample D || 065 0.53 034
*: Mean  Standard Error
Control: Untreated human stomach cancer cells
Sample A f: Human stomach cancer cells treated with Sagunjatang
Sample B % : Human stomach cancer cells treated with Sagunjarang plus C ae Appenediculatae Tuber 5g

Sample C§: Human stomach cancer cells treated with Sagunjatang plus Cremastrae Appenediculatae Tuber 10g
Sample D || : Human stomach cancer cefls treated with Sagunjatang plus Cremastrae Appenediculatae Tuber 15g
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