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5
Cytokines and insulin sensitivity
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1. Introduction
Cytokines are tiny proteins that are absolutely necessary for cell-to- cell communication, 

are especially crucial within the immunosystem, and are responsible for the fine-tuning 

of lots of physiological processes, especially inflammation, immune response, and 

cellular communication. Nowadays, their role in metabolic regulation has got much 

attention, especially on their effect on insulin sensitivity and insulin resistance (Shi et al., 

2019). Insulin sensitivity is the degree of the cells’ reaction to the insulin hormone, which 

regulates the levels of glucose in the blood. Thus, when cells are insulin-sensitive, they 

are able to absorb glucose from the bloodstream, thus energy balance is regulated, and 

high levels of blood sugar are prevented (Donath & Shoelson, 2011). On the contrary, 

insulin resistance is a cell’s deficiency in reacting to insulin a condition that is very 

related to the development of type 2 diabetes and metabolic syndrome. The whole issue 

of cytokines and insulin sensitivity is not an easy one and it includes different mecha-

nisms. Cytokines, such as tumor necrosis factor-alpha (TNF-α), interleukin-6 (IL-6) and 

interleukin-1 beta (IL-1β)), which play a crucial role in inflammatory processes, have 

been found to resist insulin signaling, which in turn makes insulin resistance (Rehman 

et al., 2017). These cytokines mess up the function of the insulin hormone by starting 

pathways that are inflammatory, such as the nuclear factor-kappa B (NF-κB) pathway. 

This pathway in turn causes insulin receptor substrates (IRS) to be phosphorylated, 

which in the end slows down the glucose uptake by cells and at the same time increases 

insulin resistance.

Additionally, IL-10 (interleukin-10) and adiponectin, both of which are categories of 

antiinflammatory cytokines, promote glucose-insulin sensitivity by neutralizing the 

harmful effects of proinflammatory cytokines and training the insulin signaling path-

ways (Lee et al., 2006). Optimally, the cytokine balance, which can be either proin-

flammatory or antiinflammatory, is the deciding factor as to whether a person has good
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