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ABSTRACT
BACKGROUND AND OBJECTIVE: In recent studies, undifferentiated CDa4 cells have been introduced as the
major cause of chemotherapeutic drug resistance in esophageal cancer. In this study, we aimed to evaluate the effects
of all-trans retinoic acid on reducing chemotherapeutic drug resistance and improving the associated toxic effects.
METHODS: In this clinical study, CDss" and CDas™ cells were separated from KYSE-30 cell line, using magnetic-
activated cell sorting (MACS) method. The cytotoxic effects of retinoic acid treatment, combined with cisplatin and 5-
fluorouracil, were separately evaluated in two cell groups, i.e., CDss™ and CD4s. Cytotoxicity was determined by
identifying cellular metabolic activity, acridine orange/ethidium bromide staining, and flow cytometry.
FINDINGS: In this study, CD.s marker was expressed in 6.25% of the cell population in KYSE-30 cell line. The
results of flow cytometry revealed that treatment with a combination of retinoic acid and chemotherapeutic drugs could
improve cell cycle arrest in CDas* cells (p<0.05), unlike CDas™ cells. Determination of cellular metabolic activity,
increased cell apoptosis along with decreased half maximal inhibitory concentration (ICso), and acridine
orange/ethidium bromide staining were indicative of the increased percentage of primary and secondary apoptotic
CDa4™ cells. However, in CDus™ cells, these effects were only observed by using a combination of retinoic acid and
cisplatin (p<0.05).
CONCLUSION: The present results showed that all-trans retinoic acid could increase the toxicity of cisplatin and 5-
fluorouracil in CDaa* cells.
KEY WORDS: KYSE-30 cell line, Retinoic acid, Cisplatin, 5-fluorouracil, CD4s, Chemotherapy.

Please cite this article as follows:

Abbasi A, Mazani M, Najafzadeh N, Amani M, Sheykhkanlooy Milan H. Increased Toxicity of Chemotherapeutic Drugs by All-
Trans Retinoic Acid in Cd44 Cells. J Babol Univ Med Sci. 2015;17(4):25-32.

*Corresponding Author: M. Mazani (PhD)

Address: Department of Biochemistry, Faculty of Medicine, Ardabil University of Medical Sciences, Daneshgah St. Ardabil, I.R.Iran
Tel: +98 45 33510052

E-mail: m.mazani@arums.ac.ir


http://dx.doi.org/10.22088/jbums.18.3.25
https://dor.isc.ac/dor/20.1001.1.15614107.1394.18.3.4.8

[ DOR: 20.1001.1.15614107.1394.18.3.4.8 ]

[ DOI: 10.22088/jbums.18.3.25]

WAY Ldwl /Yo loss /r,tb.\m 09 ¢ b (S pole oISl dloo

San 5 ol ol CDAA (o sk 2 Sloy> (sasd (slogyls L olyan duul S5t Sl

References

1.Takaishi S, Okumura T, Wang TC. Gastric cancer stem cells. J Clin Oncol. 2008;26(17):2876-82.

2.Enzinger PC, Mayer RJ. Esophageal cancer. N Engl J Med. 2003;349(23):2241-52.

3.Nguyen GH, Murph MM, Chang JY. Cancer stem cell radioresistance and enrichment: where frontline radiation
therapy may fail in lung and esophageal cancers. Cancers (Basel). 2011;3(1):1232-52.

4.Jordan CT, Guzman ML, Noble M. Cancer stem cells. N Engl J Med. 2006; 355(12):1253-61.

5.Zhao JS, Li WJ, Ge D, Zhang PJ, Li JJ, Lu CL, et al. Tumor initiating cells in esophageal squamous cell carcinomas
express high levels of CD44. PLoS One. 2011;6(6): 21419.

6.Zhang C, Li C, He F, Cai Y, Yang H. Identification of CD44+CD24+ gastric cancer stem cells. J Cancer Res Clin
Oncol. 2011;137(11):1679-86.

7.Liu X, Chan SY, Ho PC. Comparison of the in vitro and in vivo effects of retinoids either alone or in combination
with cisplatin and 5-fluorouracil on tumor development and metastasis of melanoma. Cancer Chemother Pharmacol.
2008;63(1):167-74.

8.Hung S, Lee F, Su C, Tseng H. Effect of all-trans retinoic acid on the growth of two nasopharyngeal cancer cell lines
and its treatment potential in combination with cisplatin. Eur Arch Otorhinolaryngol. 2013:270(2):695-704.

9.Zhang J, Niu C, Ye L, Huang H, He X, Tong WG, et al. Identification of the haematopoietic stem cell niche and
control of the niche size. Nature. 2003;425(6960):836-41.

10.Ludwig TE, Levenstein ME, Jones JM, Berggren WT, Mitchen ER, Frane JL, et al. Derivation of human embryonic
stem cells in defined conditions. Nat Biotechnol. 2006; 24(2):185-7.

11.Xu XC, Liu X, Tahara E, Lippman SM, Lotan R. Expression and up-regulation of retinoic acid receptor-beta is
associated with retinol sensitivity and colony formation in esophageal cancer cell lines. Cancer Res. 1999;
59(10):2477-83.

12.Dalirsani Z, Farajnia S, Javadzadeh Y, Mehdipour M, Koozegari S. The Effects of 5-fluorouracil Alone and in
Combination with 13-cis Retinoic Acid and Vitamin D3 on Human Oral Squamous Cell Carcinoma Lines. J Contemp
Den Prac. 2012;13(3):345-50.

13.Sorenson CM, Barry MA, Eastman A. Analysis of events associated with cell cycle arrest at G2 phase and cell death
induced by cisplatin. J Natl Cancer Inst. 1990; 82(9):749-55.

14.Gonzalez VM, Fuertes MA, Alonso C, Perez JM. Is cisplatin-induced cell death always produced by apoptosis?.
Mol Pharmacol. 2001; 59(4):657-63.

15.Yoshikawa R, Kusunoki M, Yanagi H, Noda M, Furuyama JI, Yamamura T, et al. Dual antitumor effects of 5-
fluorouracil on the cell cycle in colorectal carcinoma cells: a novel target mechanism concept for pharmacokinetic
modulating chemotherapy. Cancer Res. 2001; 61(3):1029-37.


http://dx.doi.org/10.22088/jbums.18.3.25
https://dor.isc.ac/dor/20.1001.1.15614107.1394.18.3.4.8
http://www.tcpdf.org

