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Reviewer #1: This manuscript reviewed the the role of selenium in type 2 diabetes and the 

complex interplay between selenoproteins and insulin pathways. The conclusion is a U-shaped 

dose-dependent effect between selenium exposure and type 2 diabetes, and selenium 

supplements should be taken with caution. 1. Manuscript should be further focused on the 

selenium, selenoproteins, and type 2 diabetes, insulin resistance and β-cell secretory function, 

especially the evidences of selenium exposure and type 2 diabetes by different designs, overall 

selenium exposure in the world. 2. 1.1 and 1.2 could be presented briefly. 

 

Reviewer #2: This manuscript reviewed the relationship between selenium and The relationship 

among the diabetes, islets β cell function and insulin resistance，the advices were as follows: 

1.Insulin resistance and β Cell function is closely related to inflammation and immunity, and 

selenium is closely related to the immune system, so the authors should review the literature 

and comment in this regard 2.Clinical research on the relationship between selenium and 

treatment of diabetes should be included 

 

 

ANSWER TO REVIEWERS 
 

Sections 1.1 and 1.2 have been shortened 

 

It has been added a new section called “2.2 Worldwide variation in selenium intake” with 

final paragraphs of 2.1 section and new information: 

 

2.2. Worldwide variation in selenium intake 

 

In contrast to other micronutrients, selenium intake varies widely worldwide from deficiency to 

toxic concentrations leading to nail loss, hair loss, poor dental health or even nervous system or 

skin disorders. Regarding adequate Se concentrations, the recommended Se intake is around 55 

ug/day and it can be found in foods such as grains, meat, seafood, vegetables, nuts or dairy 

products (Avery & Hoffmann, 2018). 

 

Selenium intake from food depends not only on the selenium content of the soil but also on 

factors which determine the availability of selenium in food. In general, intakes are higher in 

countries such as Venezuela, Canada, USA and Japan. In Europe, on the other hand, intakes are 

lower and in countries such as New Zealand, Finland or Denmark they are especially low 

(Rayman, 2012). 

 

Dietary supplements containing selenium are very common, especially in countries such as the 

United States where 50% of the population takes daily supplements. This extra intake of 

selenium added to the daily food intake makes the average selenium intake vary from 40 ug/day 

in Europe to 93 ug/day (in women) and 134 ug/day (in men) in the United States (Rayman, 

2012). 

 

Thus, below and above the recommended intake range, Se can have detrimental effects. A Se 

deficiency has been shown to be involved in the appearance of different pathologies such as 



Kaschin-Beck disease or Keshan disease. In the same way, a high and chronic exposure to Se 

can cause selenosis with severe manifestations in the organism (Avery & Hoffmann, 2018) 

(Mangiapane, Pessione, & Pessione, 2014). 

 

 

It has been added a new section called “2.5. Clinical research on the relationship between 

selenium and treatment of diabetes”: 

 

2.5. Clinical research on the relationship between selenium and treatment of diabetes 

 

Despite the beneficial effect of many micronutrients on different diseases, including diabetes, 

there are many studies correlating the development of diabetes with selenium (Sanmartin, Plano, 

Font, & Palop, 2011). 

 

It has been observed that selenium supplementation is protective against different pathologies 

such as cancer or autoimmune thyroid disorders when there is a deficiency of this trace element. 

In contrast, selenium supplementation is not recommended when levels of this micronutrient are 

optimal because of its potential to promote the development of diabetes. Supplementation dose 

and duration should be carefully taken into account (Rocourt & Cheng, 2013) (Drutel, 

Archambeaud, & Caron, 2013). 

 

Human clinical trials have confirmed that selenium supplementation does not help in the 

prevention of type II diabetes, but that prolonged exposure to selenium supplementation may 

increase the risk of this disease (Stranges et al., 2007).  Indeed, selenium supplementation to 

treat micro-albuminuria in diabetic patients has been found to be ineffective (Ghadiri-Anari, 

Jam-Ashkezari, Fallah-Tafti, Rahmanian, & Namiranian, 2021). 

 

 

It has been added a new section called “2.7. Relation between selenium and T2DM 

regarding the immune system and the inflammation process”: 

 

2.7. Relation between selenium and T2DM regarding the immune system and the inflammation 

process 

 

Although there is much evidence from in vitro and animal studies on the role of selenium in the 

immune system, there are few studies that support it in humans. Selenium supplementation 

appears to have immunostimulant effects by promoting the proliferation of activated T cells, 

increasing the activity of natural killer cells and increasing cytotoxic lymphocyte-mediated 

tumor cytotoxicity (Rayman, 2012). 

 

Selenoproteins are essential for the function of activated T cells since they are particularly 

sensitive to oxidative stress and selenoproteins aid promoting the suppression of ROS 

production. Moreover, human studies have correlated selenium supplementation with 

lymphocyte proliferation preceded by increased expression of high-affinity interleukin-2 

receptor. (Rayman, 2012). 

 



Low-grade inflammation is involved in insulin resistance and increased selenoprotein P 

concentration has been positively correlated with high-sensitivity C-reactive protein (hsCRP), a 

biomarker of inflammation, in patients with prediabetes and diabetes (Yang et al., 2011). 

 

In addition, the relation of selenium with T2DM via the inflammatory pathway has been 

described through SELENOS, a transmembrane protein located in the membrane of the 

endoplasmic reticulum and the plasma membrane. Its increase has been related, among other 

things, to a decrease in glucose uptake and glycogen biosynthesis as well as to an increase in 

circulating cytokines (Michalke, 2022). 
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