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Inhibition of esophageal cancer cell line (KYSE-30) proliferation using
secondary metabolites of Ephedra endophyte bacteria
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Abstract. Regarding the rising rate of esophageal cancer in some parts of Asia, including northern and northeastern
regions of Iran, the identification of new anti-cancer compounds is essential to combat the disease. The relation between
some plants metabolites and these endophytic microorganisms are well characterized. In the current study, the
potentials of Ephedra endophyte bacteria for the inhibition of esophageal cancer cell line (KYSE-30) proliferation were
investigated. A total of 54 endophyte bacteria (out of 70) were obtained from the sterilized surfaces of two medicinal
plants, i.e., Ephedra intermedia and Ephedra foliata. Bacterial strains were then cultured in Tryptic soy broth (TSB)
medium and, after 72 h incubation, the produced secondary metabolites were extracted by chloroform. Anticancer
effects of secondary metabolites from theses bacteria on esophageal cancer cell line KYSE-30 were evaluated after 24,
48 and 72 h by MTT method. MTT assay results showed that only strain Al had a cytotoxic effect on KYSE-30 cells.
The ICsp amounts of this strain against KYSE-30 cell lines were equaled (pug/ml) to 346.4, 192.8 and 121.3 after 24, 48,
and 72 hours, respectively. The molecular identification of strain Al revealed that Microbacterium maritypicum (99.8%
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similarity) was the closest identified taxon to the strain studied. According to the promising ability of strain Al to
inhibit the growth of KYSE-30 cell line, the use of natural compounds produced by this bacterium to treat esophageal
cancer was found to be applicable. However, more experiments are needed to confirm these results after purifying the
ingredients, as well as conducting studies in animal cancer models.
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Figure 1. Medicinal plants studied, A. Ephedra intermedia and B. Ephedra foliate collected from Khorassan Razavi

Province, Iran -Arefi village. Photo by A.A. Basiri 2017.
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Figure 2. The morphological features of the isolates obtained from the Ephedra plants. Circle: whole strains, square:
rod bacteria, diagonal: spherical bacteria
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Figure 3. Gram-staining microscopic images of some endophytic bacteria isolated from the Ephedra plants. From left
to right: coccobacillus, coccus and bacillus. Bars, 2 um.
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Table 1. Viability of KYSE-30 cells treated by strain Al extract after 24, 48 and 72 hours.
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Figure 4. Semi-logarithmic dose-response diagram of KYSE-30 cells in different concentrations of A1 strain extract in

the time periods of 24, 48 and 72 hours after treatment. Data is an average of three experiments with the standard
deviation.
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Figure 5. Light microscopic images of treated KYSE-30 cells with strain Al extract (125 pg/ml) after 72 h. A:
untreated cells B: treated cells.
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Figure 6. Neighbour-joining phylogenetic tree of strain A1l based on 16S rRNA gene sequence.
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