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induction of Apoptosis by Curcuma aromatica on Lung Cancer Cells(A549), Cervical
Cancer Celis(HeLa), Glioma Cancer Cells(A172) and Prostate Cancer Cells(PC3)

Sanghyun Park, Bongha Ryu, Jinsung Kim, Sanghyub Yoon
3rd Deptartment of Internal Medicine, College of Oriental Medicine, Kyunghee University

ABSTRACT

Objectives: We are aimed to identify anti-tumor effects of Curcuma aromatica on some kinds of cancer cells
through molecular biologic methods.

Materials & Methods: We used 4 kinds of cancer cell lines such as lung cancer cells(A549), cervical cancer
cells(HeLa), glioma cancer cells(A172) and prostate cancer cells(PC3). We treated the boiled extract of Curcuma
aromatica 5ug, 10ug to cultural media(m) for 24 hours. We measured the cytotoxicity on 4 kinds of cancer cells
through tryphan blue exclusion test and the suppressive effect on viability of 4 kinds of cancer cells via MTT
assay. We measured change of mitochondria membrane potential via flow cytometry. The quantitative RT-PCR
was used to examine the effect on the revelation of Bel-2 and Bax which are genes related to apoptosis. We
examined the effect on the revelation of Bcl-2 protein and Bax protein by western blot analysis.

Results : In the experiment of tryphan blue exclusion test, the extract of Curcuma aromatica showed more
significant killing effect on A549, HeLa than the control group with density dependent manner, which was
statistically significant. In the experiment of MTT assay the extract of Curcuma aromatica showed more
suppressive effect on viability of A549, HeLa than the control group with density dependent manner, which was
statistically significant. Curcuma aromatica induced apoptosis by decreasing the membrane potential of
mitochondria in A549, HeLa. In the experiment of the revelation of genes related to apoptosis, the revelation of
Bel-2 decreased and the revelation of Bax increased in A549, HeLa freated with Curcuma aromatica with dose
dependent manner. In the experiment of the revelation of protein related to apoptosis, the protein levels of Bcl-2
decreased and the protein levels of Bax increased in A549, Hela treated with Curcuma aromatica with dose
dependent manner.

Conclusions: From this study, we can infer that Curcuma aromatica has anti-tumor effect on lung cancer cells
and uterine carcinoma cells but not on glioma cells and prostate cancer cells.

Key words: Curcuma aromatica, lung cancer cell, cervical cancer cell, glioma cancer cell, prostate cancer cell,
apoptosis, Bel-2, Bax
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primer (sense 5-ATGGACGGGTCCGGGGAG-T, system (Bio Rad, CA)e2 ZEZ #& GAPDY
antisense 5-GCCCATCTTCTTCCAGAT-3)& A} of g Fez e 7 EET BE s
48] 36eycled] PCR ¥H-& Alddle] Gel doc E&3lg

AS49

Oug/ ml Sug/nl 10ug/ ml

Fig. 1. Morphological changes of each cell lines A549, HelLa, A172, PC3 were treated with
Curcuma aromatica bug/ml, 10ug/ml after 24 hr.
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Fig. 2. Morphological changes of each nucleus A549, Hela; A172, PC3 were treated with
Curcuma aromatica 10ug/ml after 24hr.
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Table 1. Tryphan Biue Exclusion Analysis on Dead
Cells of Cancer Cells induced by
Curcuma aromatica

Oug/m!  13+06° 23406 3.0+10 2010
Sug/ml 497007 513:86 22765 197447
0ug/ml  813+97  817:87 33372 320475

a : MEAN +.8D.

* : Statistical significance compared with control data
(* : p{0.01) Cancer cells treated with Curcuma
aromatica Oug/nl, Hug/ml, 10ug/ml
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71 918 MTT assay® Alsste] Table. 200
ERe A549,  Hela®  #<$  optical
density(0.D.)7} #iEe] 5ol nl# sl Aaslg
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€ X4ic} Hela®] %% ¥ 529 2 B
Swg/nl, 10ue/nlNE EAHQ HEfo] #3F
W, A5499] A% Swg/mlolAE v|2 BAH HEK
<+ Sov Ml SEREIR HEES Ryo. AL
PC39 7% 0.D.3te] vluldt ZAE He] EAH
22 FRtel dic}.(Table 2)
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Fig. 3. Effect of Curcuma aromatica on photography of mitochondria membrane
potential by fluorescent camera.
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Fig. 4. Effect of Curcuma aromatica on mitochondria membrane potential by flowcytometry.
Bold lind : control.

Dot line : Curcuma aromatica 10ug/ul, 24hr effect of Curcuma aromatica on the membrane potential of mitochondria of
cancer cells.
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Table 2. Effect of Curcuma aromatica on the
jabili Cells

Qug/ml  96:26° B7H06  BT7431 967215

Sug/ml  533t120  46.3+10.7*
10ug/ml  207+119*  207+11.2%

743£131 797101
617+122  68.3t130

a ' MEAN £ S.D.

* Statistical significance compared with control data (*
¢ p{0.01) Cancer cells were treated with Curcuma
aromatica Oug/ml, Sug/ml, 10ug/ml
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Fig. 5. Quantitative RT-PCR analysis of Bax, Bcl-2 mRNA expression induced by Curcuma

aromatica.
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Fig. 6. Quantitative western biot analysis of Bax, Bol-2 protein expression induced by

“Curcuma aromatica.
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