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ABSTRACT 

 
In order to avoid host defenses or maintain effective viral transmission as well as survival, viruses have developed a 

variety of strategies. Numerous DNA tumour viruses alter host DNA the enzymes methyl to cause epigenetic instability of hosting 

cells' immune-related genes regulation. Anti-tumor immune system responses were often associated with the host immunological 

mechanisms that were inhibited by virus-induced aberrant DNA methylation. In this instance, researchers discuss the processes 

including host-virus relationships that DNA tumor viruses utilize to control recipient Genome of their DNA with order to elude 

antimicrobial defense. This process might assist to create an immunological milieu that aids in the proliferation of malignancies. 

Positive outcomes are being seen in current immunotherapy investigations in treating various malignancies; yet, a considerable 

proportion of non-responders need the identification of new targeting for immunotherapy’s against cancer. Consequently, 

knowing how cancer-causing pathogens evade the immunological system could potentially reverse immunological reduction to 

avoid or cure related malignancies. 
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I. INTRODUCTION 
 

Cancer is the top cause of death across the globe. (Siegel et al., 2020). 9.6 million people were perished by various 

forms of cancer around the globe in 2018 (Dube et al., 2019). The rising number of fatalities due to cancer is anticipated to 

continue and reach 13.4 million deaths around 2030 (Lichtman 2013). Malignancy is characterized by unregulated cell 

proliferation, invasion, angiogenesis, immortalization, and metastasis (Chang et al., 2011). Throughout the previous decades, 

scientists continued to search for natural products from plants, animals, and microorganisms such as yeast, fungus, and 

bacteria and research their usefulness for cancer prevention and treatment (Tan et al. 2010). 

  A number of bacteria Produce a vast range of natural substances called secondary metabolites; some of these 

products have a good impact and offer great use in human and animal health. (Abdel Ghani et al., 2021). The gastrointestinal 

tract of humans is colonized by microorganisms, dominated by bacteria, of which 90% are Bacteroides and Firmicutes and 

the other 10% consist of many genera, including coliforms. The colony part of the intestine has the highest count of bacterial 

cells (10' bacteria/ml) (Coleman and Haller). Microorganisms living in unfavorable situations, like Coliforms, have been 

reported to exhibit the propensity to be producers and repositories of anti-cancer and anti-inflammatory substances 

(Safarpour et al., 2019). Actinomycetes are responsible for roughly 70% of secondary metabolites, Bacillus bacteria by 7%, 

and other bacteria by 1-2% (Khalifa et al. 2019). 
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In this work, we seek to identify the influence of secondary metabolites derived from coliform bacteria that have 

been cultivated under specified circumstances on the growth and development of cancer cells from various kinds of cell 

lines. 

 

II. MATERIALS AND METHODS 
 

Bacterial isolates and extraction of secondary metabolites 

Isolates of coliform bacteria Escherichia coli and Klebsiella pneumonia were obtained from Al-Kindy teaching 

hospital and activated by culturing on nutrient agar for 24h at 37 C. Both E. coli. and K. pneumonia were inoculated together 

in nutrient broth as co-culture for the induction of competition and incubated for 72h at 37 C After 72h, the bacteria grown 

in nutrient broth were placed into ultracentrifuge for 15 min at 10000 rpm, bacterial cells settled down and the supernatant 

were taken and placed in sterilized glass tubes.  

Preparation of dilutions from co-culture produced secondary metabolites 

Four dilutions prepared by diluting of co-culture bacterial media (CCBM) with serum free media containing 

secondary metabolites as following; 1.75 ml RPMI SFM with 0.25 ml supernatant (25%) ,1 ml RPMI SFM with 1 ml of 

supernatant (50%), 1.5 ml RPMI SFM with 0.5 supernatant (75%), and 2 ml of the original CCBM as it is supernatant (0 

dilution) table 1 

 

Table 1. The serial of dilution prepared from co-culture produced secondary metabolites 

V. co-culture bacterial media V.  RPMI serum free media Dilution 

0.25 ml 1.75 ml 2ml 25% 

0.50 ml 1.50 ml 2ml 50% 

0.75 ml 1.25 ml 2 ml 75% 

2ml  0 2 ml As it is (0 dilution) 

 

Cell line and cultures 

Human esophagus Cancer cell line (SKG) supplied from the (experimental therapy department) in the Iraqi Center 

for Cancer and Medical Genetics Research -Mustansiriyah University (Baghdad, Iraq).   

The cells were cultured in tissue culture vessels (Santa Cruz Biotechnology, California, USA) which contain media 

(RPMI-1640) with 10% fetal bovine serum (FBS), L-glutamine 1%, penicillin/streptomycin and were incubated at 37°C, 5% 

CO2 for 24, 48, 72. 

The attached monolayer cells in culture vessel were separated by adding 1 ml of trypsin/versine to form cell's 

suspended solution.  Then added 10 ml from prepared media to this solution. 

After that, 200 μl from the cells were cultured on sterile 96-well micro titer plate then let the cells for 24hr to make 

a monolayer to be treated with the extract of secondary metabolites 

Treatment of the cells with bacterial extract dilutions. 

After 24h, the monolayer cells in the 96-well micro titer plate were treated by adding 200 μl from the dilutions with 

6 repeats for each dilution and 6 repeats of SKG cells without treatment as a control and incubated at 37C for 24h. 

  By using crystal violet assay, the plate was subjected for staining after 24h with crystal violet and were read by using 

ELISA reader. 

 

III. STATISTICAL ANALYSIS 
 

Data of current study were analyzed by using SPSS program with one-way ANOVA. The numeric data were 

described by Mean ± SD for cytotoxicity experiments. A level of significance of α=0.0001 was applied to test. Data of optical 

density were collected from the plate reader and non-linear regression analysis was used to determine the concentration of 

the extract necessary to create an IC50 of 50% reduction appeared in cell line. 

 

IV. RESULT 
 

The results illustrated in table (1) indicate 100% conc. bacterial crude had showed an effectivity on cancer cell line 

with viability rate 90.48 while 25%, 50%, 75% concentrations of the extracted crude showed no effectivity on cell line where 

the viability rate was 12, -49.34, -39.23 respectively. 

The percentage of cell viability was calculated according to Betancur- Galvis and Gao (Rawa’a, 2018) as follow: 

Viability rate = (mean of control-mean of treatment)/mean of control * 100% 
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Table 2. The viability of human esophagus cancer cell line under E. coli and Klebsiella pneumonia secondary 

metabolites extract exposure represented with mean and standard deviation 

Seq. Secondary metabolites Conc.% Mean ± S.D SKG Viability Rate 

1. Untreated (control) 0.841± 0.189 100 

2. 25% 4.876 ±0.448 12 

3. 50% 1.151±0.310 -49.34 

4. 75% 1.338±0.123 -39.23 

5. As it is (0 dilution) 0.080**±0.008 90.48 

SKG: human esophagus cell line  

**(P< 0.0001), Significant 

 

 
Figure 1. Represent SKG cell Line after 24hr treated with the bacterial CCBM before staining. 

 

 
Figure 2-SKG cell line after treated with 0.25 ml (25%) of the crud 

SKG cell line after treated with 0.50 ml (50%) of the crude 

SKG cell line after treated with 0.75 ml (75%) of the crude 

SKG cell line after treated with 1 ml (0 dilution) of CCBM 
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IC50 values of bacterial secondary metabolites extract on human esophageal cancer cell line 

The study results showed that the bacterial crude extract has cytotoxic effect on esophagus cancer cells in 

a dose-dependent manner. 

The inhibitory concentration of 50% of human esophagus cancer cell line (SKG) was 100% with IC50 

value 4.7909, this result indicated that the extracted secondary metabolites bacterial crude has a high inhibition effect on 

human esophagus cancer cell and may showed a promising therapy for targeting cancer. 

Cytotoxicity effect of CCBM on human esophagus cancer line 

The lowest esophagus cancer cell viability appeared in the crude bacterial extract with concentration of 100% 

(0.080+_ 0.008) and it decreases with increasing the CCBM concentration to 25% (0.696+_ 0.189) as showed in table (1). 

 

 
 

Figure 3. Represent the viability of human esophagus cancer cell line under bacterial extract exposure 

 

 
Figure 4. the viability of human esophagus cancer cell line under CCBM treatment 

 

V. DISCUSSION 
 

The bacterial kingdom has contributed enormously to the medical wellness of human beings and they are truly 

serving as a treasure house of bioactive secondary metabolites. Secondary metabolites and other components derived from 

bacteria have been used as antibiotics, anticancer drugs, antifungals, antiparasitic, and immunosuppressant agents for the 

past several decades. Consistent efforts have been put forth by researchers to identify new metabolites with good cytotoxic 

potential from various biological sources (Mohan et al., 2022). In this study, we experiment and discuss the possibility of 

using a bacterial secondary metabolites preparation isolated from E. coli and Klebsiella pneumoniae. in an attempt to reveal 

its effectiveness as an anti-cancer drug. 

The main finding of this study that co-culture bacterial media (CCBM0) (0 dilution) had showed much higher 

activity on cancer cell with inhibition rate of about 90% compared with the other diluted preparations of the same CCBM. 
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However, the other preparations of the crude were diluted with RPMI serum-free media which may have contributed to 

losing the cytotoxic factor effectiveness by dilution. In the first diluted extract with 0.25 ml (25% of  CCBM.) only about 

12% of SKG cancer cells observed to have been inhibited, while the second and third diluted CCBM with 0.50 ml (50% of 

CCBM.), 0.75 ml (75% of CCBM.) showed no growth inhibition effect on cancer cells. In contrast, the fourth CCBM of 1 

ml that represent the as it is concentration without any dilution (0 dilution) showed a significant high inhibition activity on 

SKG cancer cells growth of 90.48% (P< 0.0001) (0.080_+0.008) and that indicate an excellent cancer inhibitor that may 

represent the promising therapy for targeting cancer by mean of nature. 

The results have supported many previous studies had been done on bacterial metabolites extracts that exhibit a 

powerful effect in eradication of cancer cells. 

Previous study had been indicated that extracellular as well as intracellular extracts of the metabolites of thirty-six 

bacterial isolates shown cytotoxic potential on various cancer cell lines (Thomas et al.,2011). Several compounds with anti- 

cancer activity were identified by metabolites extraction of E. coli as well as anti-oxidant, anti-inflammatory, anti-diabetes, 

anti-microbial and anti-depressant compounds (Altaee et al., 2017). In addition, a numerous bioactive compound with 

powerful biological activity had been revealed in the metabolite’s preparations extracted from Klebsiella pneumoniae, many 

with anti-inflammatory, anti-microbial, anti-cancer and cancer- preventive activity and much more with unknown 

pharmaceutical activity may represent the target of future studies (Al-Rubaye et al., 2017). 

However, other studies reveals that some bacterial metabolites may induce tumor pathogenesis by promoting pro-

inflammatory factors which stimulate airway epithelial cell proliferation, which ultimately induces cell transformation 

initiating tumor formation in some cancer e.g. lung cancer (Zhao et al., 2021). Moreover, some microbial components may 

confer a tumorigenic effect by directly affecting epithelial cells (oncogenes) (Ramirez-Labrada et al. 2020). 

 

VI. CONCLUSION 
 

The study concluded that bacterial secondary metabolites prepared from E. coli and Klebsiella pneumonia exert a 

great activity on human esophagus cancer cell line and showed a high cytotoxic effect in high dose of CCBM as it is compared 

to other diluted dilutions. 
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