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 Abstract 

 

Abstract 

Nuclear factor-κB (NF-κB) has been identified as the major link 

between inflammation and cancer. NF-κB controls transcriptional 

activation of several genes related to inflammation. Natural agents that 

inhibit this pathway are essential in attenuating inflammation induced 

by cancer and/or induced by chemotherapeutic drugs. A high intake of 

Brassicaceae vegetables is linked to a lower incidence of cancer, related 

to the breakdown of glucosinolates into bioactive indole compounds, 

suggesting their involvement in modulating essential pathways related 

to chronic diseases. 

In the present study, inoculation of Ehrlich ascites carcinoma 

(EAC) cells in female albino mice resulted in a marked increase in 

packed cell volume, viable cell count, and a significant increase in the 

level of NF-κB, in addition to several cytokines and inflammatory 

biomarkers (IL-6, IL-1b, TNF-α, and NO). A significant elevation in 

the inflammatory-medicated miRNAs (miR-31 and miR-21) was also 

detected. Treatment with 5-Fluorouracil (5-FU) significantly reduces 

packed cell volume and the viable cell count. However, it was 

accompanied by a significant increase in the levels of inflammatory 

markers and the expression of miR-31and miR-21 compared to the 

untreated group. Although treatment with the glucosinolates indoles, 

indole-3-carbinol (I3C) and 3,3-diindolylmethane (DIM) significantly 

reduce the packed cell volume and the viable cell count, it was still less 

effective than 5-FU treatment. On the other hand, I3C and DIM 

significantly reduced the inflammatory response compared to both 

EAC inoculated untreated group and the EAC group treated with 5-FU. 

Moreover, their anti-inflammatory effect was modulated by a 

significant reduction in the inflammatory-medicated miRNAs (miR-31 

and miR-21). 

Our findings showed that I3C and DIM have a strong anti-

inflammatory effect, implying that their use as a co-treatment with 

chemotherapeutic drugs could effectively improve the anti-tumor effect 

of chemotherapeutics. 

Keywords 
indole-3-carbinol; 3,3-diindolylmethane; Inflammation; 5-Fluorouracil; Ehrlich 

ascites carcinoma; miR-21, miR-31, NF-κB 
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1 

Introduction 

ancer is a growing health problem around the world -

particularly with the steady rise in life expectancy, 

increasing urbanization and the subsequent changes in 

environmental conditions, including lifestyle. Cancer risk can 

be reduced by eliminating the identified carcinogens – or at 

least minizine exposure to them. It has been estimated that 

more than two – thirds of human cancers could be prevented 

through appropriate lifestyle modification (Bray et al., 2018). 

Chronic inflammation is implicated in the development 

and progression of different types of cancer. A variety of 

soluble factors and cellular signaling events play a crucial role 

in inflammation (David, 2021). The most important signaling 

pathway involved in the initiation and amplification of 

inflammatory responses is the one that leads to nuclear factor- 

κB (NF-κB) activation (Liu et al., 2017). 

Since NF-κB regulates several genes that are activated 

in response to inflammation, it may play a vital role in the 

inflammatory response to infection and tissue injury. The 

transcription factors in the NF-κB family control the 

expression of genes that code for cytokines (like interleukin -

6 and interleukin-1b), pro-inflammatory enzymes (ex; 

inducible nitric oxide synthase, iNOs), and microRNAs that 

control tumor progression. Accordingly, developing 

C 


