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Visceral Fat and Diabetes: A Direct Relationship?
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A long-term discrepancy in energy intake and expenditure (i.e., positive energy balance) is the important cause of obesity resulting 
in increased body mass such as accumulation of subcutaneous and visceral fat. Even though general obesity is a risk factor for several 
diseases, many human studies have shown that visceral fat, which is the fat in the viscera, is most closely linked to many health conditions, 
such as cardiovascular diseases, insulin resistance and type 2 diabetes mellitus [1]. The mechanism(s) of connecting visceral fat with 
Metabolic Syndrome is not completely clear, but its anatomical area has been recommended, resulting in a 'portal' effect of higher free 
fatty acid (FFA) release and glycerol discharge [2]. Evidence has also shown that adipose tissue is an efficient endocrine organ that can 
secrete several cytokines, sometimes linked to as adipokines, which can encourage inflammatory responses and interfere with the action 
of insulin [3]. In addition, some studies have demonstrated that subcutaneous and visceral fat are physiologically different, with visceral 
fat showing far higher pro-inflammatory properties than subcutaneous fat [4]. 

Various lines of evidence have recently suggested a role for accumulation of capital of visceral fat (VF) in insulin resistance pathogenesis. 
Therefore, VF excess was correlated with 1) reduced glucose uptake sensitivity to insulin stimulation as quantified by euglycemic insulin 
clamping technique [5], 2) decreased free fatty acid (FFA) reesterification rate [6] and 3) enhanced lipolysis resistance to insulin inhibitory 
effect in both visceral and peripheral adipocytes [7]. Furthermore, VF accumulation is frequently correlated with general adiposity [8], 
making it compulsory to account for obesity when looking to create an independent role for VF in metabolic control. These predictions 
prove that appropriate VF measurement is an essential aspect of clinical phenotyping and has rather direct implications for the metabolic 
control of patients with type 2 diabetes.

A progressive change in visceral adiposity is a common characteristic of ageing and epidemiological data supports its function as a 
notable risk factor for metabolic syndrome, diabetes and cardiovascular atherosclerotic mortality [1]. The percentage of visceral fat (VF) 
correlates best with the insulin sensitivity in animal models and in humans among different body fat depots. Insulin action in people 
with visceral obesity is significantly impaired [9] and scientific studies has shown that VF can account for most of the variability in 
insulin sensitivity in heterogeneous populations [10]. These researches, furthermore, are evolutionarily conserved in nature and VF could 
necessarily be a "marker" with more complex endocrine and metabolic abnormalities rather than playing a "causative" role in insulin 
resistance pathogenesis and its metabolic implications. Hypothetical systems responsible for modulating insulin action by VF also provide 
enhanced portal release of free fatty acids (FFAs) [11] and/or abnormal fat-derived peptide expression and secretion like resistin [12], 
leptin, ACRP30, and tumor necrosis factor- (TNF-) [13]. A accurate observation in ageing biology is that recurrent restriction of caloric 
intake in rodents greatly improves survival and helps to prevent insulin resistance from occurring. It has observed that its prevention of 
VF accumulation largely accounts for the positive effects of caloric restriction (CR) on the metabolic modifications in aging [1,14]. It is 
important to distinguish the possible effects of a significant reduction in VF per se from other nutritional, anthropometric, and metabolic 
effects of CR in order to evaluate specifically the contribution of VF to the insulin resistance of ageing. Regular physical activity together 
with restriction of energy intake is an appropriate first-line strategy for reduction of VF and managing obesity, metabolic syndrome and 
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diabetes [15]. Weight reduction in patients with obesity, metaboòoc syndrome and diabetes has been confirmed to optimize cardiovascular 
risks following such a short-term action.

Howewer, a possible direct relationship between visceral fat and diabetes remains controversial again.

Disclosure Statement

The author declare that there are no conflicts of interest.

Bibliography

Volume 4 Issue 3 March 2020
©All rights reserved by Carmine Finelli.

1. Finelli C., et al. “Should visceral fat be reduced to increase longevity?” Ageing Research Reviews 12.4 (2013): 996-1004. 

2. Zhao M., et al. “Glycerol-Monolaurate-Mediated Attenuation of Metabolic Syndrome is Associated with the Modulation of Gut 
Microbiota in High-Fat-Diet-Fed Mice”. Molecular Nutrition and Food Research 63.18 (2019): e1801417. 

3. Hamdy O. “The role of adipose tissue as an endocrine gland”. Current Diabetes Reports 5.5 (2005): 317-319.

4. Finelli C. “Metabolic Syndrome and Adipose Tissue: Potential Connections”. EC Endocrinology and Metabolic Research 4.9 (2019): 
35-37.

5. Zhang Y., et al. “Evaluation of insulin sensitivity by hyperinsulinemic-euglycemic clamps using stable isotope-labeled glucose”. Cell 
Discovery 4 (2018): 17. 

6. Paluchova V., et al. “Lipokine 5-PAHSA Is Regulated by Adipose Triglyceride Lipase and Primes Adipocytes for De Novo Lipogenesis 
in Mice”. Diabetes 69.3 (2020): 300-312. 

7. Smith U and Kahn BB. “Adipose tissue regulates insulin sensitivity: role of adipogenesis, de novo lipogenesis and novel lipids”. Journal 
of Internal Medicine 280.5 (2016): 465-475. 

8. Finelli C and Tarantino G. “Is visceral fat reduction necessary to favour metabolic changes in the liver?” Journal of Gastrointestinal 
and Liver Diseases 21.2 (2012): 205-208.

9. Morigny P., et al. “Adipocyte lipolysis and insulin resistance”. Biochimie 125 (2016): 259-266. 

10. Burhans MS., et al. “Contribution of Adipose Tissue Inflammation to the Development of Type 2 Diabetes Mellitus”. Comprehensive 
Physiology 9.1 (2018): 1-58.

11. Sears B and Perry M. “The role of fatty acids in insulin resistance”. Lipids in Health and Disease 14 (2015): 121. 

12. Zahary MN., et al. “Serum adiponectin and resistin: Correlation with metabolic syndrome and its associated criteria among temiar 
subtribe in Malaysia”. Diabetes and Metabolic Syndrome 13.3 (2019): 2015-2019.

13. Ravussin E and Smith SR. “Increased fat intake, impaired fat oxidation, and failure of fat cell proliferation result in ectopic fat storage, 
insulin resistance, and type 2 diabetes mellitus”. Annals of the New York Academy of Sciences 967 (2002): 363-378.

14. Panizza CE., et al. “Effects of Intermittent Energy Restriction Combined with a Mediterranean Diet on Reducing Visceral Adiposity: A 
Randomized Active Comparator Pilot Study”. Nutrients 11.6 (2019): E1386. 

15. Liao CC., et al. “The Relationship Between Abdominal Body Composition and Metabolic Syndrome After a Weight Reduction Program 
in Adult Men with Obesity”. Diabetes, Metabolic Syndrome and Obesity 13 (2020): 1-8. 

https://www.ncbi.nlm.nih.gov/pubmed/23764746
https://www.ncbi.nlm.nih.gov/pubmed/31318165
https://www.ncbi.nlm.nih.gov/pubmed/31318165
https://www.ncbi.nlm.nih.gov/pubmed/16188163
https://www.ecronicon.com/ecemr/pdf/ECEMR-04-00136.pdf
https://www.ecronicon.com/ecemr/pdf/ECEMR-04-00136.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5902507/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5902507/
https://www.ncbi.nlm.nih.gov/pubmed/31806624
https://www.ncbi.nlm.nih.gov/pubmed/31806624
https://www.ncbi.nlm.nih.gov/pubmed/27699898
https://www.ncbi.nlm.nih.gov/pubmed/27699898
https://www.ncbi.nlm.nih.gov/pubmed/22720311
https://www.ncbi.nlm.nih.gov/pubmed/22720311
https://www.ncbi.nlm.nih.gov/pubmed/26542285
https://www.ncbi.nlm.nih.gov/pubmed/30549014
https://www.ncbi.nlm.nih.gov/pubmed/30549014
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4587882/
https://www.ncbi.nlm.nih.gov/pubmed/31235129
https://www.ncbi.nlm.nih.gov/pubmed/31235129
https://www.ncbi.nlm.nih.gov/pubmed/12079864
https://www.ncbi.nlm.nih.gov/pubmed/12079864
https://www.ncbi.nlm.nih.gov/pubmed/31226790
https://www.ncbi.nlm.nih.gov/pubmed/31226790
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6954077/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6954077/

	_GoBack

