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Effects of Curcuma longa L.on Human
Stomach Cancer Cells

Yu-Kyung Cho, Song-Ryub Yoon, Beong-Woo Kim, Jin-Sung Kim, Ki-Won Ryu, Bong-Ha Ryu
Dept. of the 3rd Internal Mdicine, College of Oriental Medicine, Kyung Hee University

Objective: We are aimed to identify anti-tumor effects of Curcuma longa L. on the stomach cancer
cells through molecular biologic methods. »

Material & Methods: We used AGS as human stomach cancer cells obtained from American Type
Culture Collection. The boiled extract of Curcuma longa L. 544 (Sample | ), 104/ (Sample [ ) was treated
to cultural media(m!) for 0, 6, 12, 24, 48 hours. We measured the killing effect on stomach cancer cells
through Trypan blue exclusion test and the suppressive effect on viability of stomach cancer cells via
MTT assay. For identification of its anticancer mechanism, the revelation of Bcl-2, Bel-XL, and Bax
which are genes related to apoptosis using the quantitative RT-PCR, change of mitochondria membrane
permeability and membrane potential via flow cytometry, the cycle of cell mitosis, caspase cleavage and
annexin V staining were examined.

Result:

1. showed significant killing effeect on stomach cancer cells than the control group with a time(6
hours later) and density dependent manner, which was statistical significance.

2. Extract of Curcuma longa L. showed suppressive effect on viability of stomach cancer cells 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.(p<0.05)

3. In the test about the revelation of genes related to apoptosis, the revelation of Bcl-2 and Bel-XL
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decreased with a density manner which was statistical significance. but the revelation of Bax was

not changed with statistical significance.

4. Extract of Curcuma longa L. caused apoptosis by decreasing the absorbance of mitochondria with

statistical significance, and also induced apoptosis by decreasing the membrane potential of

mitochondria.

5. Extract of Curcuma longa L. destructed the cell cycle of cell mitosos.

6. Cell apoptosis was induced by extract of Curcuma longa L. certificated by method

cleavage and annexin V staining.

of caspase

Conclusion: This experiment showed that Curcuma longa L. has anti-tumor effect with statistical

significance. This is in vitro experiment and basic experiment on Curcuma longa L.. We hope more

progressive researchs on Curcuma longa L. will go on and its anti-tumor effects will be more practically

identified.
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T 99 5o| gt 53], FEMEIHIER
< ElEe &EY FaT JHeR ol &
&ol PUERIEA o] TTEEES ARG & 5
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olo] FE= ol BEMR vlX e g
< GolE A BEMMAEAGS)Y 84S &
WEE F RS (s trypan blue
exclusion testS o BEME REHRE B
E, MTT assayE A8 3le] BiEillne] #Ea
B RE WEsty £&8 RT-PCRE o] &3}
o #ifne] 87 L apoptosis o A= &
Fo] BE A HRE BE, EE=D
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assay, Annexin V staining 52 2 ffifu¥re] 73
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1. %
1) %4

A Bl AHS Y M e BRBEERR B
bt ERBRERMAE) NS A, 528 %
gtk HES 583 BTV gl @
Sigma. MO g A1 st AR

Ef 24
24 Curcuma longa L.

EEA

Tuemeric

2) kel R

B4 Sgg RIEK 100me] Yof 3087 121
TolAM A F EBHE-E Hste 02um 27]9)
syringe filterd o] &3} [Fi@st o2 &
Ach BEol AHEE W7HA] fik S 4T
fRE M o}

3) BEMERY #Ex

of BEgoll A B/Allpe BR BLEY
BAEMEY SNU-1, SNU-5, SNU-167} [
American Type Culture Collection(ATCC, MD)q}}
A #2382 AGS, Kato 59} BE#lf 3 screen
< 3t 71 HE3 e EEstd. o
F AGS7} 713 e ez $im = Ach

2. Fi&
1) BEEIRS| #R

Tl Mkt AGS(ATCC, MD)Z 10% fetal
bovine serum(Life technology. CA), 1% broad-
spectrum antibiotics(Life technology.CA)7} &%
# RPMI-1640(Life technology. CA) L& ol
438 o 37T, 5% CO, incubator(NAPCO,
precision scientific Inc.)ol| Al #3385 T #i
o] @d= 0.1% trypsin-EDTAE #|FH3}e 37¢C
ol 5&3F EHEI T [lkEE o

2) EWRIE

B4 5¢% KA 100mo] Hol 3027 121
colM BY F LBERS WEtd 02m 3719

syringe filter2 J§;8% F 3F#h miT Sk (0] 3}
Sample [), 104(°]3} Sample [ )2} 42 2z}
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70, 6, 12, 24, 48RRI < SRR IAT
3) ESEMIRel mRRn Bt RE

B BEHRK S SA/m S 10d/m A
AT 24E5H] 58 F £& Aifes) Mt
o] F/RedA) {1 E inverted microscope 3}l A
Bzt

4) BEEIES BEHR ME(Trypan
blue exclusion test)!s1®

Trypan blue exclusion test+= #IE EIkT
3 10%me) RES @lEs OE ¥ Mk,
HBSS(Hanker’s balanced salt solution), 0.4%
tryphan blueE Ztz} 0.5ml, 0.3ml, 0.2mi 2] HeZ
E AL FSETMED F 108 o) F=2
A Pl Aol HES inverted microscope T
ol A PEScH £ 'E-2 33] o] 24 A3 s}
At

5) BEiERS] WAENHNE A

Al BAEHSIRRE mEdstl g8y
MTT assayE fE{738t G o).
B T2 M 24 T ATk

(1) MTT BRar 2 RE

MTT(3-{4,5-Dimethylthiazol-2-y1]-2,5-
diphenyltetrazolium bromide)5mg /m! £
PBS(phosphate buffer saline)ol] =<} pH 7.5% &
g ¥ 0.22um filter2 JR:i@3t} MTT stock
solutiong TEc}. 183 104 MITE 100
2] cell suspensionol] 3=7}3}¢c}.

(2) BEREL 2FRNLHE

MTT stock solutiono]] cell suspensiong /0
g RIEZ 3TCAA IR RESE 2ty
formazan crystals?} g ® F absolute

isopropanole]] =o}3l& 1004 0.04M HCIZY
o] ¥ &} 48 formazan crystals7} £ 23| iARE S
ELISA(Enzyme™linked immunosorbent assay)
reader(E-max, Molecular device, USA)E o] &5}
o 540nme] ERANAM BKIEE(O.D.,optical
density)E HlFE 3HH c}.

6) BAHEIS| apoptosis?t RS BF
Fo| wEo et HR i§U$18—2Q)

BiEMie] B7E 3 apoptosise} FRENE EE
Fo| AR vl BEST KEIN) H3d
quantitative RT-PCRE #7731 .

(1) RNA #H
Zrzke) #yiiel R Y BEMRE Eikstd

LS HY ¥ solution D(250g guanidine

isothiocyanate in 293m/ 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 2004 ,
chloroform-isoamy! alcohol(49:1) 404 & ¥ &
2087 8o BBt 208 3 12,000¢
oA 1087 F L7l F ERBHE EKk [
&9 isopropanolE ¥ & -20ColA 12BFR
¢ B@sigch ohgd thA] 12,000g, 2023
BT T EES Hel ethanol 20044
£ Yo] RNAE o, ik RNAE
spectrophotometer%: F|E3td EESA

(2) cDNA &5

5x reverse transcription buffer (Gibco BRL,
MD) 44, 25mM MgCl, 44, 10mM dNTP
mixture 24/, RNase inhibitor (Promega, WI) 0.5
#, AMV Reversetranscriptase (8U/g4) (Gibco
BRL. MD) 24, Oligo-dT (0.5ug/d) 14, RNA 1
vg (uglp), HO 554 %) B¥E B T 47
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Col 4 3087 REEAIA cDNAS BfEstg o
BifeE cDNAE EHEANES] BBEE &
o]7] 93t 142 MRSt

(3) RT-PCR

GAPDH primer(sense; 5’-atgtctcagagcaacc
gggag-3’, antisense; 5’-tttccgactgaagagtgage-3')o]
st o) B TSR

@ HgE 0.5n microtubeo] ThEel HKtE
BASA

sterile H;0 304
" 10x PCR amplification buffer 10

mixture of ANTP, each at a

concentration of 1.25 mM 164

GAPDH primer(in 54 of H,0)
template cDNA(up to 144)
H,0 to a final volume of 10044
@ HEHEAWS ST 94TNA m#adte
DNAE denaturationd} ¢4 t}. '
® 0.5u of Taq DNA polymerase(5 units/x/)
£ wmst
@ 1004 of light mineral 0ilE ¥},
® g9 G422 PCRRIES M7t

10p moles

Primer GAPDH
Denaturation 45sec at 947
Annealing 30sec at 58T

Polymerization 45sec at 72

Cycle 36¢cycle

(4) BEX® ¥ TEI
PCR product 104 & 2% agarose gelol] loading

gtod 80Vell A 2027 ERpkEN S 7T # o
A] ethidium bromide solutionol} A} 108 E<F if
#% 3 UV transillum inator2 RS H ). of
£ Gel-doc system(Bio-Rad, CA)3} densitometry
£ FAste & 1h(Quantitation)3t K o

9 #£22 neo 2 bandy ¥Wrlo] wek
template cDNAS] E& kst 1EHOR
DNAS] 8¢ F—3tA BWESHATH ol ¥ Bl-
2 primer(sense; 5’-actctgctcagtttcgeect-37,
antisense; 5’-ttgtggctcagataggcac-3’), Bax
primer(sense; 5’-atggacgggtccggggagea-3'
antisense; 5’-tgttactgtccagttcgtec-3’), Bel-XL
primer(sense; 5’-atgtctcagagcaaccgg-3’, antis
ense; 5’-tetttccgactgaagagtg-3)E A st 2z
T}oo) b0 2 PCR KA HRKENS HifT
3 o gel-doc system(Bio-Rad, CA)}
densitometryE F|H 3l 5E &1l (quantitation) 3t
F, E2 T 3& GAPDHe| th&h 3to 2 1o
Z} R{ETe) B BREE e o B
o] BRx 33 RiEstd FHEZ Vel oh

7) Mitochondria E&E&E Y BEEBAr
=L g2y

#Hli s=# 2 Ao 100eMe] rhodamine 123 &
we & 3087 37C CO, incubators] {RE 3%
t}. o] & PBSE 33] #isdt & flow cytometry =
&g BESAT

8) BEEimiE BEBEE (cell cycle
analysis)2?

HiNaE 10cm dishol) 80%2] confluence’} &

Primer Denaturation Annealing Polymerization Cycle
Bcl-2 30sec at 94°C 45sec at 57C 45sec at 72°C 35Cycle
Bax 30sec at 94T 45sec at 57°C 45sec at 72°C 36Cycle

Bci-XL 30sec at 94C 45sec at 55°C 60sec at 72°C 38Cycle
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EF 53 ¥ apoptosis assay Auts o] zE
e EES ¥ 1280 F BRS @ikslo
PBSe] #E#edt ¥, 70% ethanol2 47 o)A 24]
&L BFEAIIZ oA PBSE SET 3W4
#esl € ¥ 100ug/ml o] RNAse A9} 50ug/ml
9] propidium iodide(Sigma P 4170)E o] 2
F 1 4T FUAA 147 £ FAD. of
A& flow cytometer(F-A X £47))2 234
X HMEBHE 248

9) Caspase cleavage assay??

HEPQ M) ImlF Sul, 10ule] B4 &
H3ln 24BR o) BRE Bk gz
LEEBHS AR gL MBS AL
Mgt dzes A8 A Eo lysis buffer
(50mM HEPES, pH7.4, 100mM NaCl, 0.1%
'CHAPS, 1mM DTT, 0.1mM EDTA)E Y1 4 T
A 52 LA FF 13000pme 2 1087 &
LarEEstel FRW S AT o] FB-S 20ul
# 96well plateo] £33} 31 caspase 3, caspase 9
substrate} 41o] & & 405nme] mFo)A] IR
e RliEstsict.

10) Annexin V staining2¥

AP BES e EEY SEERS G
g % PBSE #%i#s3tth. Annexin binding
buffer (0.1 M Hepes /NaOH (pH 7.4 ), 1.4M
NaCl, 25mM CaCl,. The solution was 0.24m
sterile filtered )2 13] #Hed & Annexin V-
" FITCZ #f3ic} oA Annexin binding buffer
2 PEHR3 ¥ flow cytometry 2 fI5E3FE o}

¥ KB A& annexin V7} 4 5 o
apoptosis7} dolitEale] RS ¥ P
% flowcytometer ($-H LEA 2 BlEstd

o

3. Mt

Zh Ehel g R RS R pEe
paired student’s t-test2 i EEsI G o0y,
p<0.058 FEMIE L£RE 2ETsIA.

.l &
1. BAEHIO| AEBM FR

Bkl 84S 242 54d/ml(Sample 1)t

104d/mi(Sample [ ) 52 #p88} 1 24B500 4T
B 1% BEBRE BREDAPIY)so Sam

Control

=+ Sample |
Fig. 1. Morphological changes of stomach cancer
cells.

Sample [ : AGS stomach cancer cells treated with
Curcuma longa L. 5u/m! after 24hrs

Sample [ : AGS stomach cancer cells treated with
Curcuma longa L. 104/m! after 24hrs



fae] Ry ##{12 inverted microscope T o]
A BREste 2 #RE Figld] el
R ¢ BEMkot fEE Wikl 7
ol A ui<F platec] MEI} LA EF
o2 Riatglo] glov wEEe 2 A2 g Sample
[ Sample [ & 25 M X7} €4& Al &
23 2gez 9 aED plated A EoiA v
& B HEHEAM Fojztn A MEREURR
= #49 Fx) vl# st Sample | o ] 5}
Sample [ o 4] 8 A etytch.(Fig. 1)

2. BiEHEE BAANR

B MRS REHRE i #{lol) i}
#I5E317] 2180 A trypan blue exclusion testS A
g3t ARE A4 F 10ny =2
HR s T ¥ Mk, HBSS, 04% trypan
blued z}7} 0.5 mi, 0.3 ml, 02 mie vi&E &
< X 5E7 RES & 108 olulo F2A &
£.3 e Y& & Inverted microscoped}ol] A}
HESIA . HEHY KA dead cells2
NFE %2 HE3d Jeli Aok

HEHE R Sample | o)A &= OBRH, 6BEHT, 12
BERD, 24B508, 36BFRI2] dead cells®] fhikio] 7}

7z 1.3%, 33.3%, 44.7%, 63.7% 2 19.3% 2 R
o] &:@gel whet HREURIT FolA = 1ERE
Bon RRoA Hit4ey FEMES v
Act.

Sample [ ol A = OB, 1285117, 246511, 368%
Rl 2 48p%f2] dead cells®) tr#to) z}z}t 1.7%,
46.0%, 61.7%,79.7% 2 90.7% 2 BEffo] &:B%
of the} RIFER7F ol = HmE Y oH
EFA fit4) FEES YR

CEES]
"
-

%e Cull Doath

Fig. 2. Trypan blue exclusion analysis on dead
cells of stomach cancer cells induced
by Curcuma longa L..

Control : stomach cancer cells not treated.

Sample |: stomach cancer cells treated with
Curcuma longa L. Sgd/al.

Sample [ : stomach cancer cells treated with
Curcuma longa L. 104 /mi.

Table I Trypan Blue Exclusion Analysis on Dead Cells of Stomach Cancer Cells Induced by Curcuma

longa L.
Dead Cells(%)
Group
Oh 6h 12h 24h 48h
Control 1.7+0.6a - 27406 23406 23+15 27406
Sample | 1.3£06 33.3+£5.0* 44.7+10.4* 63.7£11.5% 79.3+12.5*
Sample | 1.7+06 46.0+7.9* 61.7+5.7* 79.7+8.7* 90.7 +2.5%
a: Mean £ S.D.

* . Statistically significant compared with control data( * : p<0.05)

Control : Stomach cancer celis not treated.

Sample [ : Stomach cancer cells treated with Curcuma longa L. 54d/ml.
Sample [ : Stomach cancer cells treated with Curcuma longa L. 104/m!.
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o] HERE Hol BhHE WRTIE 647 &
BEEEE S FHE BENES B
gon] B &Ed fe o 2E BENE
7} slo.5d, Sample | of H]5le] Sample [ 4]
Ho T3y KRS BN BE KED
MR S-S ¢ 4 UNTHTable [, Fig. 2).

3. B @AM R E

1044 MTT stock solution (MTT Smg/m/ in PBS,
pH 7.5)2 1004 2] cell suspension (106/ml)<]

Fig. 3. Effects of Curcuma lbnga L. on human
stomach cancer cells growth using MTT
assay.

Control : stomach cancer cells not treated.

Sample [:stomach cancer cells treated with
Curcuma longa L. Sed/ml.

Sample [: stomach cancer cells treated with
Curcuma longa L. 104 /ml.

3& ¥ 37 Co A 3kpR MES oS 1009
0.04M HCl in isopropanol & ¥ ¥ & BAY
& 2 ELISA readerZ F|H3d} 570nme) K E
oA RIEE RESAT

Optical density(0.D)7} Sample [ oA = £
B3} teucste] 6BFME, 1285, 24650, 36KFR9

o] 2}z 0.54, 0.35, 0.24, 020 2.2 KRS
Yehi 3L, Sample [ A& 4tz 0.52, 0.39,
0.18, 0.18 o MFEIHRE YeErAUTH wetA
Sample [ 7} Sample | & =% FEHIE &
Hfe EIEIHIARE JEMAA T B4 =
ol BEMES BAEMHIRR; HES ¢
7] %E Rz velytth

o] HRE Kol B4 BiEMM EIEMHIN

R AtY Aot et %4 A FHe

£ <& 4 glciTable [, Fig. 3).

4. BMEIRS| ApoptosisQ} BIBIE! &
B¥ HEY 0IXE KR

B4 il REXR 282714 & ¢
7] A MbEFERE S Aot RE T BB
£ AT BT 84S BES HE
% Alo)o quantitative RT-PCRE A] 88191 o}
fifge] EET BEA oM Fo3 HEE

Table II. Effects of Curcuma longa L. on the Cellular Viability of Stomach Cancer Cells

0.D.(Optical Density)

Group
Oh _ 6h 12h 24h 48h
Control 0.73x£0.05a 0.74+0.03 0.68£0.04 0.69+0.05 0.70£0.05 . .
. Sample [ 0.69+0.05 0.54+0.02* 0.3540.03* 0.24+0.06* 0.20i0.02*
Sample [ 0.67+0.06 0.52+0.08* 0.39+0.08* 0.18+0.05% 0.18+0.02*
a: Mean + S.D.

* : Statistically significant compared with control data( * : p<0.05)

Control : Stomach cancer cells not treated.

Sample | : Stomach cancer cells treated with Curcuma longa L. 544/ml.
Sample [ : Stomach cancer cells treated with Curcuma longa L. 104/ml.
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3t RNAE #fikslz o A& FIMH, cDNAE
& H 3t a primerE BfEsted PCR RS W17
39 1, HEo) A PCR productE M7 |95 &
A2 densitometryS #4738+ th. apoptosisst B
Btol 9lE bel-2, bel-XL, baxZ{EF T2 #E
of glo}A L HHRE Table [ o} JehfUh

Bcl-2 AT BEELS HEFHAME 079
2 el n Sample 13} Sample [o1A &%
0.39, 0412 eI} bel-2 B{EFS) BB &
A $HIs Aok bel-XL sE{ET o] HEE
& #EEd A= 07622 e Sample |
7} Sample [ 9]A &% 0.66, 0.452 1FE}L bel-
XL g8 Fe BES FEHENA WHEAT
Bax E{§Fo BEEEL HEMAAE 0512
Vel a Sample [ 3 Sample [ oA #42t
0.63, 0492 J}EM} bax &ETF B AF
Pl B{E7) Sl

ol ERZ Yol B4 HiEMIES apoptosis
2 A e bel2, bel-XLiRETF S BE F
HFiEE MRS v A ARFERS FHste X
27} oA 5l ¢l cHTable [, Fig. 4).

Table OI. Effects of Curcuma longa L. on Gene
Levelation in Human Stomach Cancer
Cells by RT-PCR

Gene Revelation

Group Bcl2/  Bel-XL/ Bax/
GAPDH GAPDH  GAPDH

Control 0.79 0.76 0.51

Sample 1 0.48* 0.63% 0.54

Sample T 041% 0.45% 0.51

* . Statistically significant compared with control
data( * : p<0.05)
Control : Stomach cancer cells not treated.
Sample [ : Stomach cancer cells treated with
Curcuma longa L. 54/ml.
Sample [ : Stomach cancer cells treated with
Curcuma longa L. 104/mi.

o6

a4

Qz

2.9

Bax/34PDH

B3 APCH BCLAAGAPCH

Fig. 4. Effects of Curcuma longa L. on gene
revelation in human stomach cancer
cells by RT-PCR.

Control : stomach cancer cells not treated.

Sample |:stomach cancer cells treated with
Curcuma longa L. Sed/ml.

Sample [:stomach cancer cells treated with
Curcuma longa L. 104/mf.

5. Mitochondria BEE&E % REBAM

24RO TSt BR

Mitochondria Permeability Transition
Pore(MPTP)= apoptosis®] ZH o] 3lolAl RE
By 138 st Aoz @A UG

Mitochondriaz} BEsHA SIS of W& =
ot s &L Solun BksHE B2
< ZoETH

B Ado| A Sample | # Sample [ ol 4] 25
B} BAAsE Ao Basle] ol '
#Mfal mitochondriad) Ji:E B M-S A
WES H¥sle Ao Jebkiti(Table [1).

aHzae teS g2 502 TFE RE
frE7} e Ro|m, BEEF) vlste] Sample
| & sample [ oM & Bfffe] A4 & KE
sl wold g B & UL

o] R 2 Hol BRI HEH ¥
ol B¥EZ M BIFE T mitochondria®] EELL
A3 A< Sample | 7 Sample [ oA HE
sl mitochondriasl HEME HAAIRA L

2H MRS FBste A2 dedd

— 23—



Table IV. Effect of Curcuma longa L. on Change of Mitochondria Membrane

(permeability transition)

Permeability

0.D.(Optical Density)

Group Ratio
Ist 2nd 3th Mean

Control 0.65 0.72 0.69 0.69 1.00

Sample [ 0.23 0.34 0.27 0.28* 041

Sample [ 0.28 0.39 0.32 0.30* 043

* . Statistically significant compared with control data(* : p<0.01)

Control : Stomach Cancer Cells Not Treated.

Sample | : Stomach Cancer Cells Treated with Curcuma longa L. 54//ml.
Sample [ : Stomach Cancer Cells Treated with Curcuma longa L. 104/ml.

10° 10 1o

Fig. 5. Effects of Curcuma longa L. on the
membrane potential of mitochondria ~ of
stomach cancer cells.

Bold : stomach cancer cells not treated.

Dot : stomach cancer cells treated with Curcuma
longa L. 5¢d/ml.

Thin : ctomach cancer cells treated with Curcuma
longa L. 104d/ml.

(Fig. 5).
6. B BHe0) 0lXl= HB

Beo] REXR7IAE Lotr7] 94
Propidium iodide(PD) 2 A X F7| & B4 351 )
PI &= DNA binding dye24] Pl 2 &3 Ml
£ FAZENYZ BlESA =E 4 Mk
DNA € flEstd zt29] G, S, G2, M phase

o] EAAQ peakE & & AUA €2V

£ BEo A dzTdxe 259 Efle
Zo] 2742] peakE Holy wHA, Sample | 7}
Sample [ o] | = 25 peak 7} Al2tA] 3 2 T
o] 712 % 9 Fo] FZHA e} o] @ B

< A XU DNA 7} A A dehvde d4o
E g4 MO WAL ZASE R
o2} DNA 7} WA A Basiiiuc] o8 Hi
< Jetd & & & UchFig. 6).

7. Caspase cleavage assay

‘Counts
0 40 80 120 160 200

0 200 400 600 800 1000

Fig. 6. Effects of Curcuma longa L. on the cycle
of apoptosis of stomach cancer cells.

Bold : stomach cancer cells not treated.

Dot : stomach cancer cells treated with Curcuma
longa L. 54d/ml.

Thin : ctomach cancer cells treated with Curcuma
longa L. 104 /m!.

— 24 —



ARz 714 & vl M/ caspase i
LR A BAEHIES] 358 Lolrr] 9
&to] caspase 37} caspase 99] EHEES HiEst
it

REHER WZ2NAM e caspase3, 9 RF iF
HLEA Ftoy i mEY BRHANAM
T caspase 3, 9 25 [EE(LEI 2.0 Sample |
|4 Bt Sample [ofA of &AL St

o] HRZ Hol @4l o3 MmN AE
B&o] HMEo 2 KA caspase 7} EHE(LE o
dojute Reoln o] BxE BHY BE L
Flste] vebd g & & JAAH(Fig. 7.
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Control : stomach cancer cells not treated.
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Curcuma longa L. 54/ml.

Sample [: stomach cancer cells treated with
Curcuma longa L. 10d/ml.
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Fig. 9. Effects of Curcuma longa L. on the cycle
of apoptosis of stomach cancer cells.
Bold : stomach cancer cells not treated.
Dot : stomach cancer cells treated with Curcuma
longa L. Spdiml.

Thin : ctomach cancer cells treated with Curcuma
longa L. 104d/ml.
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