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Opinion
The concept of stress has been studied over many decades. 

An individual can research various forms of stress such as 
psychological, physiological, emotional, acute, and chronic. Other 
terms related to stress are daily hassles and oxidative. Holmes & 
Rahe [1] and Selye [2] reported that stress is a force or, are forces 
that place demands on an individual and as a result a series of 
responses occur. Selye [2] also reported that the forces, also termed 
stressors, evoke positive or negative responses in an individual. 
The aim of this manuscript is to describe the association between 
oxidative stress and diabetes mellitus. Diabetes mellitus (DM) is 
a disorder related to impairment in glucose metabolism. In 2013 
a report from the World Health Organization (WHO) indicated 
that globally, the number of people with chronic diseases such 
as diabetes was increased [3]. The world-wide mortality rate for 
people with diabetes and other chronic diseases (i.e. cardiovascular 
and renal diseases) has been estimated to be greater than 60% 
[4]. Predictions related to the global prevalence of diabetes are 
that by the year 2030 over 400 million people will have diabetes. 
He et al. [5] reported an association between chronic diseases, 
inflammation, and stress, more namely, oxidative stress.

The concept of chronicity refers to a long duration with respect 
to time [6]. Therefore, a chronic disease indicates that it has 
occurred for a long period of time. Kanner et al. [7] reported that 
stress experienced over a long period of time can cause damage 
to the body. Also, when an individual experiences chronic stress, 
the inflammatory response is activated [5]. Various chemical 
mediators are released during the inflammatory process. For 
example, alteration of mast cells causes a release of histamine, and 
together with other chemicals such as tumor necrosis factor alpha 
and interleukin 6 (IL-6), the inflammatory process is amplified 
[8]. Howcroft et al. [9] indicated that during the inflammatory 
response, not only are biomarkers such as IL-18 and C-reactive 
protein (CRP) released, but in response to chronic inflammation, 
tissue damage can occur. Oxidative stress is a process that occurs 
when there are high levels of free radicals that are formed. In other 
words, disequilibrium exists between an increase in free radicals,  
also known as reactive oxygen species (ROS), and the antioxidant  

 
mechanisms of the body (Betteridge, 2000). A connection between 
oxidative stress and diabetes has been identified [10]. People with 
diabetes often experience high levels of glucose (hyperglycemia), 
and as a result of oxidation of the glucose molecule, free radicals 
can proliferate [11]. An imbalance in biomarkers associated with 
oxidative stress, such as superoxide dismutase, catalase, and 
glutathione reductase can result in development of diabetes and 
complications associated with diabetes. 

The danger associated with diabetes, oxidative stress, and the 
production of free radicals is that damaging complications can 
ensue. Maritim et al. [11] reported that an imbalance in vitamins 
A, C, and E can lead to complications associated with diabetes. Also, 
an increase in the formation of nitric oxide has also been associated 
with complications of diabetes. Microvascular complications 
associated with diabetes include diabetic retinopathy, renal 
disease, and damage to the peripheral nerves in the hands and 
feet which can result in amputation of the limbs [12]. On the other 
hand, macrovascular complications relate to disorders of the heart, 
brain, and the peripheral vascular system (ADA, 2017). Because 
of the increase morbidity and mortality associated with diabetes 
(ADA, 2017), healthcare expenditures have increased [13,14]. In 
order to achieve positive outcomes related to care of people with 
diabetes it is imperative to study the factors responsible for the 
development of the disease and its’ complications. Since diabetes 
is so widespread, it is important that researchers continue the 
quest into the relationship between oxidative stress, inflammation, 
and diabetes. Also, researchers and healthcare professionals can 
introduce beneficial therapies for the management of the complex 
disease of diabetes.
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