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The Effects of Duchesnea india(Audra.) Foche. on Human Stomach Cancer Cells

Sang-Sun Hong, Bong-Ha Ryu, Jin-Sung Kim, Sang-Hyub Yoon, Ki-Won Ryu
Department of the 3rd Intermal Medicine, College of Oriental Medicine, Kyung Hee University

Background : Nowadays many researches about it s cure are going on world widely since cancer is one of the most human
health threatening diseases. In Chinese and North Korean medicine, Duchesnea india(Audra.) Foche. is practically used to
treat many kinds of cancer, but in Korea it is rarely used. So, we need to scientifically identify anti-tumor effects of Duchesnea
india(Audra.) Foche.

Objective : We are aimed to identify anti-tumor effects of Duchesnea india(Audra.) Foche. on the stomach cancer cells
through molecular biologic methods.

Material & Methods : We used AGS as stomach cancer cells from American Type Culture Collection. We added the
boiled extract of Duchesnea india(Audra.) Foche. 54 (Sample T), 104 (Sample II) to cultural media(m!)for 0, 6, 12, 24, 48
hours. We measured the killing effect on stomach cancer cells through Tryphan blue exclusion test and the suppressive effect
on viability of stomach cancer cells via MTT assay. the quantitative RT-PCR was used to examine their effect on the
revelation of Bcl-2, Bel-XL, and Bax, which are genes related to apoptosis. We measured change of mitochondria membrane
permeability and membrane potential via flow cytometry.

Result :

1. The killing effect on stomach cancer cells showed that each test groups killed more stomach cancer cells than the control

group with a time(6 hours later) and density dependent manner, which was statistical significance.

2. The suppressive effect on viability of stomach cancer cells showed that each test groups had more suppressive effects on

viability of stomach cancer cells than the control group with a time(6 hours later), which was statistical significance.

3. In the test about the revelation of genes related to apoptosis, the revelation of Bcl-2 and Bel-XL decreased with a density

manner which was statistical significance. but the revelation of Bax was not changed with statistical significance.

4. As a result of this test, Duchesnea india(Audra.) Foche. caused apoptosis by decreasing the absorbance of mitochondria

with statistical significance. and also induced apoptosis by decreasing the membrane potential of mitochondria.

Conclusion : This experiment showed that Duchesnea india(Audra.) Foche. has anti-tumor effect with statistical
significance. This is in vitro experiment and basic experiment on Duchesnea india(Audra.) Foche. We hope more progressive
researchs on Duchesnea india(Audra.) Foche. will go on and its anti-tumor effects will be more practically identified.
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1. ##

B gEhpo] A3t g # (Duchesnea india(Audra.)
Foche)= BlECZ A& REZEATIEAA BAS
of ASAT Kk WEle wHE Sge AWK

100mie] @o] 3087 121 ¢l #9 & HEwms
Hatel 02um=17]9] syringe filterE o] &-3}o] &S
of me.s skt & el AHEE BiEliee
2 American Type Culture Collection(ATCC, MD)
o A ff3E AGSE BESIN T

2. A&

1) Esflue] 5

Bl AGS(ATCC, MD)Z 10% fetal bovine
serum(Life technology. CA), 1% broad-spectrum
antibiotics(Life technology. CA)7} &-f% RPMI-
1640(Life technology. CAYHIZ o] 8-3lo] 37¢, 5%
CO: incubator(NAPCO, precision scientific Inc.)ol| 4
fragat el el [EikE 0.1% trypsin-EDTAE F|
st 37 ¢l 587 EHE S 3 mikskglch

2) R

BH Sg FIEK 100mo] Fo} 3087t 121
A B B EHS Bete] 02mA ]9 syringe
filer2 Jg:E3 & 5 ml 54(0) 3} Sample |), 10
(0] 8} Sample [)e] ¥ 22} 0,6, 12, 24, 481
et sttt

3) Biiine] BFRCR HIE

Tryphan blue exclusion test= #IEE [EUke -
107m o] EEZ Mlks e ¥ flgi, HBSS
(Hanker s balanced salt solution), 0.4% tryphan blue &
2¥zk 0.5ml, 0.3ml, 02ml ] AR & F 58 1K
Het T 10% ool F2A Y Ml HERE
inverted microscope oAl HIFESIICE £ EHEg 3
ol A A ATt

4) BEle) ETEIHRCR AlE

B WIEIHSCRE MEEety] flste] MTT
assayZ Mifretdoh MTT H e 2 RHe
MTT(3-(4,5-Dimethylthiazol-2-y1]-2,5-diphenyl-
tetrazoliumbromide)Smg/ml-5 PBS(phosphate buffer
saline)o) ¥ pH7.52 FREE & 022 filter 2 &
E3le] MTT stock solutionS THEITE 18] 1 104
MTTE 10042 cell suspensionel] F7}6+93 ). Bk
S} s IGRIE-S MTT stock solutionel] cell

291



Aoz} ASHAZolf o|Xl= HE

suspensions IS ARHER 37°CA 38 fE st
o] B Z}A formazan crystals7} FHE 3 absolute
isopropanolel] =o}9lE 10024 0.04M HCIE Wolx.
A formazancrystals 7} 5£ 48] (A SELISA reader
& o]-&3to] 570nme] oA B (O.D. optical
density)E HIE3}IA T}

5) B¥EHNEe] apoptosist HiRAE SEETo) 3EA
of Tk ZeR HlIE

HHIIRS) 1AL 3L apoptosisst HREE 1T
Bl TIAE PES KED) A59) quantiative
RT-PCRE H{73151th RNA Si& 22te) foteo)
i BiEieg mikste] s@iv#Est 3 solution
D 2004, 2M sodium acetate, pH 4.2, 204/, water-
saturated phenol 20044, chloroform-isoamyl alcohol
(49:1) 404 B ¥ F 2087 dSoll BB} 208
T 12,000xgoll A 1083t SRS ¥ HEBS
mkste] [E&ES] isopropanols ¥& ¥ 20Tl A
1285 E<t Bagth thad oAl 12,000 X g, 205
3 SELEER T FEE HEl R ethanol 2004 E
Yo} RNAE k3t cDNA 42 42N 302
3t incubationdte] BUESISITE SEEF HEIMTARE
(PCR)24)> GAPDH primer(sense; 5 -atgtctcagag-
caaccgggag-3 , antisense; 5 -titccgactga agagtgage-3')
of tiste] KA T3l 3L, TR PKE)S PCR product 104
£ 2% agarose geld)| loadingdle] 80VollA] 208-7¢ s
retch E&IE Gel-doc system(Bio-Rad, CA)™
densitometry = Fl[fH 31l

glo] #RE vEoZ bande Wl we
template cDNAS] &S #HiEdte] fAEYC 2 cDNA
o] & [—3HA FEiste ). o]& Bcl-2 primer
(sense; 5 -actctgetcagtitcgeeet-3', antisense; 5 -
ttgtggcteagataggeac-3' ), Bax primer(sense; 5 -
atggacgggtceggggagea-3', antisense; 5 -tgttact-
gtecagttegtee-3 ), Bel-XL primer(sense; 5 -atgtctcagag-
caaccgg-3 , antis ense; 5 -teittccgactgaagagtg-3 ) S #
Aiste] 22 oh59] ko= PCR RUER R IkED
£ HifT3tod gel-doc system(Bio-Rad, CA)=}
densitometryE F|HI3te] EE t(quantitation) & 3,
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6) M|EZ= 2o} [EEE 2 EEA 840 JE

il #2& Wiz ol 1004M2] thodamine 1232 ¥ &
2 3087F 37C CO:z incubatordl] {#E3I. ©| &
PBSZ 33 Ukt ¥ flow cytometry 2 #0:2 JIE
skt

3. MErEE

z} gipol sy ik el BB fiES paired
student T-test® atmiEst o, p<0.055 FEIE
RE FERZ PlETsI .

. & &

1. BiEfAES HER

FEHkiF Sample [ ol A= ORI, 6IRER, 1285H), 24
BERY 2 48RERHS] dead cellse] HERo| Z+2} 1.3%,
26.7%, 40.0%, 59.7% 2 72.3%= o] #Estol
2 R BEMEIA Tkl e BTk

Sample [ ol A& OBERY, 6MER), 12605/, 2455 2
A8 2] dead cells®] H#ERo] 242} 1.7%, 43.0%,
58.7%, 73.1% 2 89.0%= Hifc] £s@etel ek &%
BRI HEVEIA Tkl & i B3ith

w3t Sample | ¥ Sample | S Hiks] 2 o dgdE
o] Hgol Tl whel sl REHCRT Fot
A= AL 2 el rHTable 1).

2. BiEiHRS| HIEHIR

Fh R Sample [ ol M= 65F[H], 1205, 2485
2 4855 7EA] 2] O.D.7} 0.59, 0.34,0.22,0.17 2 [
o] #Egol whe} FEMuol ol WHEEIHISCRIT B
EHSA oAl Aoz Jehgth

Sample [ ol A& 6BFE, 12850, 248500 2 485
742 2] 0.D.7} 0.50,0.39,0.20 2 0.172 Fio] #58
ol whe} WIRHIHECR T FEEIA soAe A
o2 Vet



Table 1. Tryphan Blue Exclusion Analysis on Dead Cells of Stomach Cancer Cells Induced by Sample | and Sample II

Dead Cells(%)
Group
Ohr 6hrs 12hrs 24hrs 48hrs
Control 1.7+0.6° 27406 23406 23+15 27+0.6
Sample T 1.3+£0.6 26.7+6.5% 40.0+8.0* 59.7+6.1% 72.3+7.0%
Sample IT 1.7£0.6 43.01+6.6*% 58.7+6.0% 73.7+4.2% 89.0+4.6*
*:Mean + S.D.
* : Statistically significant compared with control data( * : p<0.05)
Control: Stomach cancer cells not treated
Sample I: Stomach cancer cells treated with Duchesnea india(Audra.) Foche. 5ul/ml
Sample II: Stomach cancer cells treated with Duchesnea india(Audra.) Foche. 1024/ml
Table 2. Effects of Samplel and Sampleli on the Cellular Viability of Stomach Cancer Cells
0.D.(Optical Density)
Group
Ohrs 6hrs 12hrs 24hrs 48hrs
Control 0.73+£0.05° 0.74+0.03 0.68+0.04 0.69+0.05 0.70+0.05
Samplel 0.69+0.05 0.59+0.08* 0.34+0.09* 0.22+0.04* 0.17£0.03*
Samplell 0.67+0.06 0.50+0.09% 0.39+0.10* 0.20£0.05* 0.17+0.02*
* Mean + S.D.

* - Statistically significant compared with control data( * : p<0.05)
Control: Stomach cancer cells not treated

Sample I: Stomach cancer cells treated with Duchesnea india(Audra.) Foche. 54//m!

Sample II: Stomach cancer cells treated with Duchesnea india(Audra.) Foche. 1024/ml

Table 3. Gene Revelation of Cremastrae Appendiculatae
Tuber on Human Stomach Cancer Cells by RT-

=3he Baxo] B dieid e HEY

G 538}= BaxHrh

PCR
o Gene Revelation apoptosis =
rou,
P Bcl-2/GAPDH Bcl-XL/GAPDH Bax/GAPDH 434 { t7]' E/%T‘ ﬂ Z] %}-3}1:1;}(*[*3‘)16 3).
Control 0.79 0.76 0.51
Sample I 048 0.63* 0.54 BB, (5T = apoptosisS
Sample 1T 041* 045% 0.51 £ apoptosisE A 3h= Bel-23; Bel-XLo) 3E8H0

* - Statistically significant compared with control data( * : p<0.05)
Control: Stomach cancer cells not treated
Sample I: Stomach cancer cells treated with Duchesnea india(Audra.)
Foche. 5p/ml
Sample II: Stomach cancer cells treated with Duchesnea india(Audra.)
Foche. 104/ml

wo aphE FGS] HEZ0%
reietal e A= vehgrh

o] #HRE Hol pHr o Eﬁ%ﬂiﬂﬁﬂ thek HEhE
HIRCR7T W] 7 2ol et A HmetE
& 4= A% THTable 2).
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3. BREiES apoptosis®t BBEE i
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BEEGE apoptosisE A6k Bel-23 Bel-XLe|

BEio] HEMIA B hplete st ol

EfEFo BER

58-S o] apoptosisE FAEITIL B 4 UTh

4. n|EEEe|of REBE & REA B

The mitochondria permeability transition pore
(MPTP)%= apoptosis®] 344 ol glolA] sty (HE1S:
3= Aoz <z glt) o] MPTP B apoptosis
2 Fisle nE2Tol YRR BERY B
S #Eigsln olojM PlEE =)ol SiEol iRy
o} cytochrome c.9] FERFEN S Figsch L3
nEZcglole EREAE BES FOEMN
cytochrome ¢} FFERH] HHS Eiftsho] MlRIti
< FEsn A ATy
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Table 4. Change of Mitochondria Membrane Permeability(permeability transition)

0O.D.(Optical Density)

Group Ratio
1st 2nd 3th Mean

Control 0.65 0.72 0.69 0.69 1.00

Samplel 045 0.51 0.38 045* 0.65

Samplell 0.34 0.23 0.33 0.30* 043

* : Statisticatly significant compared with control data( * : p<0.05)
Control: Stomach Cancer Cells Not Treated

Sample I: Stomach Cancer Cells Treated with Duchesnea india(Audra.) Foche. 5zi/ml
Sample II: Stomach Cancer Cells Treated with Duchesnea india(Audra.) Foche. 104/mi

200

10° 10 102 10° 10*

Fig. 1. Effects of Duchesnea india(Audra.) Foche. on the
membrane potential of mitochondria of stomach
cancer cells.

Bold; Stomach Cancer Cells Not Treated
Dot; Stomach Cancer Cells Treated with Duchesnea india(Audra.)

Foche. 54d/ml
Thin; Stomach Cancer Cells Treated with Duchesnea india

(Audra.) Foche. 1024/ m!

Ao A= Sample | 2 Sample [ 4] 8] kPl
3t | EZEgole) HEMNE AAar o2 Hile
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2 EigdlA ke B nAe REAR
£ Tryphan blue exclusion test® £33} A& FER
e B UG SM/mio) A OBFRE, 6ERRE, 12850, 24
B 2 4885RIS] dead cells®] FrEgo] 1.3%, 26.7%,
40.0%, 59.7% 2 723%% eR} Eifilo] #EEl
uhel BB AEESA ol Whe BY
ok 3 e R BT 104/mlo| A= ORER, 6BFRS, 12
BN, 2400 2 488%fH2] dead cells®] HERo] 1.7%,
43.0%, 58.7%, 73.7% 2 89.0%= Kio] &ETlo
w2t BRI FRESA oAl dns 2
o} el 3, Bl thate] wghE o] MEe] Bol
el weh mEilee] REICRT EolAl e A E4l
& 4 AT

TRl AEATHISCR S Aretr) A iR E
EERRON A BRI Thdet BES MERE &
#walo] {iiee] WEEEE & & = MTIT assays
3l MHIRCRE FEMNCZ et B B
ofj ] AL&3F MTT assay:= cell®] viabilityS H|zE3}
= FHo = 1983 d Mosmanndl| 93 AL HEE
9o, 198613 Coled}t 19883 AlleyHol o8] A&
57) AlFste] 2 g ERE AT

MTT assay= #ilf/AN mitochondria®] tricarboxylic
acid cycled] FJHLsl= B9 succinate dehydro-
genaseo]| 9] EE&2] MTT(3-4,5-Dimethylthiazol-2-
y1]-2,5-diphenyltetrazolium bromide)7} X 2}A o]
formazan© 2 #8l= A =& i FEICEN H
HEElS] Bt FMESe Holth mebA Hilue
viabilitye] w}#} MTT-formazan®] &£o] 2atx|H ol
& EUIgH ) fERAIZ] & spectrophotometer 2
Slolulo] fmfuel AfraE)1S HiETP.

B gEyo] # R Optical Density(O.D.)= #fiR#ED}
skl WeHE BUBIR Sk/mlo| X e 6, 1205,
2405 2 487ER] = 0.D.7} 0.59, 0.34,0.22, 0.17
O & o] FL@shol whet sEiinc] ol ek BEEH]
BRI BEVEUA EoAd = Aoz Jehygeh

e BUGT 10d/mlo X 6FRFH, 120ERE, 248FH]
2 A8EE7EA1 9] O.D.7} 0.50, 0.39, 020 2 0.17%
Refo] fEel whel WEIHIRCR T A EIA
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