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Study of synergic effects of Curcumin and Cisplatin on Cdc42 gene
expression in human Calu-6 lung carcinoma cell line

Mona Motaharinia & Mohammad Nabiuni
Department of Cellular and Molecular Biology, Faculty of Biological Sciences, Kharazmi University, Tehran, Iran.
Correspondent author: Mohammad Nabiuni, nabiuni @khu.ac.ir

Abgtract. Lung carcinomais the second most common type of cancer. Inefficiency of the current treatments and the undesirable
sde effects of chematherapy drugs made the know-how of the treatment important. The purpose of this study isto investigate the
synergic effect of curcumin and Cisplatin in comparison with the sole application of each trestment on Cau-6 cdl line, an
epithelia cel line of human lung carcinoma, and the expression of Cdc42 gene. The viability of Calu-6 was examined after 24-
or 48-hour treatment with doses of 0.5 to 8 pug/ml of curcumin, 0.1 to 50 pg/ml of cisplatin and combined doses of curcumin and
Cigplatin by MTT assay. To measure gpoptosis and the expression of Cde42 gene, flow cytometry and Real-Time PCR were
utilized. Decrease of cell viability and induction of cell death were observed in the cells treated with 0.67 pg/ml of curcumin and
1.7 pg/ml of cisplatin (the lowest effective dose) and the combined treastment with the same doses of each drug after 24-hour
treatments. The maximum rates of early and late apoptosis were related to trestment with curcumin and the combined treatment.
The gene expression anaysis results indicated that both Curcumin and Cisplatin decrease the expression of Cdc42 gene,
moreover, their co-adminigtration showed synergic effects. Therefore, Curcumin could be an appropriate option for
complementary administration with other chemotherapy agents in order to reduce their efficient dose, and to reduce their Sde
effects
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Figure 1. Measuring the viability rate of Calu-6 cells after treatment with curcumin, cisplatin and their combination
using MTT method, (after three times repeats of 24- and 48- hour treatments). Curcumin (A), cisplatin (B) and cisplatin
plus curcumin (C) significantly affect the proliferation of cells in a dose- and time-dependent manner. In the
combination treatment, curcumin at concentrations of 0.67 and 0.34 pg/ml and cisplatin at concentrations of 1.7 and

0.34 pg/ml were utilized in 24- and 48- hour treatments, respectively. Stars show a significant change in viability rates
in comparison with the control group (cnt: control, cis: cisplatin, cur: curcumin).
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Figure 2. Images of human lung carcinoma Calu-6 cell line after 24-hour treatment by 1.7 and 5 pg/ml of cisplatin,
0.67 and 2 pg/ml curcumin and their co-administration. Morphological examinations show that in comparison with the
control group, cells exposed to treatments show that as the concentration of therapeutic agents increases, the number of
living cells decreases and the number of cells with apoptotic morphology increases. (cnt: control, cis: cisplatin, cur:

curcumin)
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Figure 3. Investigating the amount of Annexin and Pl and the type of induced cell death in Calu-6 cell line using flow
cytometry (). (A) blank or device contral, (B) negative control, (C) control group, (D) cells treated with 0.67 pg/ml
curcumin, (E) cells treated with 1.7 ug/ml cisplatin and (F) cells treated with 0.67 curcumin and 1.7 cisplatin. Bar chart
of flow cytometry results compare early and late apoptosis in cells after 24-hour treatments (b).
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Figure 4. Changes in the Expression of Cdc42 gene after 24-hour treatment with curcumin, cisplatin and their co-
administration, as analyzed by Real Time-PCR. In all treatments the 1/3 1C50 dose was utilized (cnt: control, cis:
cigplatin, cur: curcumin).
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