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Immune competence changes over a human’s life span with a 
process known as immunosenescence [1,2]. In man multiple theo-
ries of aging have been proposed [3] with the immune theory of 
aging that involve abnormal inflammatory responses that contrib-
ute to the induction of chronic diseases [4]. Autoimmune disease 
and immunosenescence are related to the chronic disease epidemic 
with uncontrolled release of inflammatory cytokines [5] such as tu-
mor necrosis factor α and interleukin-6. Major interests to deter-
mine human longevity require the assessment of nutrition and diet 
[6] with relevance to the control of inflammatory cytokines that are 
associated with age-related changes in the immune system [3] and 
the induction of diabetes, non-alcoholic fatty liver disease (NAFLD) 
and neurodegeneration. 

Abstract

Nutritional interventions have become important to delay the global diabetes and non-alcoholic fatty liver disease (NAFLD) pan-
demic. Nutritional biotherapy that activates the heat shock gene Sirtuin 1 (Sirt 1) is essential to prevent immunosenescence that is 
connected to mitochondrial apoptosis, chronic disease and neurodegeneration. Biotherapy to maintain the immune system require 
interventions that increase the consumption of Sirt 1 activators, functional foods and bioactive molecules. Low calorie diets are es-
sential to maintain the Sirt 1 regulation of the immune system and autoimmune disease. Plasma Sirt 1 analysis should now be con-
ducted on plasma samples to determine Sirt 1’s role in the defective immune system/autoimmune disease with relevance to diabetes 
and NAFLD. Sirt 1 analysis with other immunological tests may assist with interpretations relevant to mitochondrial apoptosis and 
immunological disease. Drugs and immune reactions that regulate immune cell function are now linked to Sirt 1 activation with rel-
evance to hepatic caffeine, xenobiotic and drug metabolism.
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An association between various genes and the immune system 
has been proposed to be involved with the regulation of lifespan in 
various species [7]. Immune gene activation has been associated 
with brain aging with the critical involvement of inflammation in 
the development of neurodegeneration [8]. The discovery of the 
heat shock gene Sirtuin 1 (Sirt 1) now has become of importance 
to human longevity [9,10] with its relevance to autoimmune dis-
ease, diabetes, NAFLD and accelerated brain aging [11-13]. Sirt 1 
is a nicotinamide adenine dinucleotide (NAD+) dependent class III 
histone deacetylase (HDAC) involved in immunosenescence [14] 
and targets transcription factors to adapt immune responses to 
metabolic activity and insulin resistance. 

Sirt 1 plays an important role in B cell antibody response and T 
cell tolerance with relevance to autoimmune and chronic disease 
[14]. Sirt 1 is involved with deacetylation of the p53 transcription 
factor that is associated with the immune response and mitochon-
drial apoptosis [11] that is critical to the regulation of Sirt 1/p53 
immunometabolism and determines the adipose tissue release of 
adipocytokins involved in the induction of global NAFLD [12]. Sirt 
1 regulates the immune response/autoimmune response [15-17] 
with the recent identification of a novel Sirt 1 mutation linked to 
autoimmune disease [18]. Sirt 1 is critical to the maintenance of 
the heat shock protein 70 (HSP 70) metabolism that is involved 
in the regulation of the immune system and programmed cell 
death [9-14]. Sirt 1 and its regulation of nitric oxide homeostasis is 
linked to the immune system, antimicrobial activity and mitochon-
drial apoptosis [14]. 

In the developed and developing world nutritional interven-
tions have become important to delay the global diabetes and 
NAFLD pandemic. Food and nutritional guidelines are required 
to activate and maintain the Sirt 1 gene [19-24] to prevent im-
munosenescence connected to mitochondrial apoptosis, chronic 
disease and neurodegeneration [19-24]. Nutritional biotherapy 
(Figure 1) is now critical to maintain the immune system [25] with 
interventions to increase the consumption of Sirt 1 activators and 
reduce the consumption of Sirt 1 inhibitors [26]. Sirt 1 activators 
such as magnesium, zinc, rutin, alpha-lipoic acid, resveratrol and 
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leucine are essential to maintain the immune system [27-31] with 
functional foods and bioactive molecules under assessment [20]. 
Sirt 1 inhibitors such as sirtinol, suramin, palmitic acid, alcohol, bu-
tyric acid (high doses), nitric oxide foods, patulin, arginine (high 
doses) and bacterial lipopolysaccharides should be assessed to 
delay disease progression. Food quality assessment that reduces 
LPS and mycotoxin prevents Sirt 1 repression [32] with low calorie 
diets essential to maintain Sirt 1 regulation of the immune system. 
Relevance of caffeine intake to the immune system [33] has become 
of importance to modulate the immune system with food intake 
related to Sirt 1 activation and the prevention of caffeine induced 
mitochondrial apoptosis [34,35]. 

Figure 1: Nutritional biotherapy and immunosenescence are 
linked to the global diabetes and NAFLD epidemic. Inactivation 
of the heat shock gene Sirt 1 is related to elevated HSP 70 levels 
and the induction of mitochondrial apoptosis and the defective 
immune system. Food quality and functional foods are required 
to maintain the immune system and prevent insulin resistance 
associated with the reversal of global diabetes and NAFLD.

Plasma Sirt 1 analysis [36-40] should be conducted to deter-
mine Sirt 1 inactivation with relevance to defective immune system 
and autoimmune disease [15-17]. Other tests such as whole blood 
count, inflammatory markers (cytokines) and autoantibodies may 
assist with interpretations from Sirt 1 analysis with relevance to 
mitochondrial biogenesis [37], mitochondrial apoptosis and im-
munological disease [41]. Drug metabolism is important to the 
immune system with several drugs under testing that may induce 
hypersensitivity immune reactions [42] that involve immune cell 
function [43]. Interest in Sirt 1 and drug metabolism [40,44] has 
become important with Sirt 1 now linked to hepatic caffeine, xeno-
biotic and drug metabolism [45].

Conclusion

The identification of genes involved in the regulation of im-
munosenescence has become important to the survival of various 
species. Activation of immune genes in the brain and the periph-
ery are important to inflammation and to the prevention of ac-
celerated brain aging, NAFLD and diabetes. The heat shock gene 
Sirt 1 alters transcription factors to regulate the immune response 
with and HSP 70 metabolism linked to autoimmune disease and 

programmed cell death in the brain and periphery. Nutritional bio-
therapy is essential to maintain Sirt 1and hepatic drug metabolism 
with consumption of Sirt 1 activators necessary to maintain the 
immune system and to prevent drug induced immune reactions 
relevant to the global chronic disease.

Acknowledgements

This work was supported by grants from Edith Cowan Univer-
sity, the McCusker Alzheimer’s Research Foundation and the Na-
tional Health and Medical Research Council.

Bibliography

1. Gruver AL., et al. “Immunosenescence of ageing”. The Journal 
of Pathology 211.2 (2007): 144-156. 

2. Vasto S and Caruso C. “Immunity and Ageing: a new journal 
looking at ageing from an immunological point of view”. Im-
munity and Ageing 1 (2004): 1-4.

3. Fulop T., et al. “On the immunological theory of aging”. Inter-
disciplinary Topics in Gerontology 39 (2014): 163-76. 

4. Kulmatycki KM and Jamali F. “Drug disease interactions: role 
of inflammatory mediators in disease and variability in drug 
response”. Journal of Pharmacy and Pharmaceutical Sciences 
8.3 (2005): 602-625.

5. Lai Y and Dong C. “Therapeutic antibodies that target inflam-
matory cytokines in autoimmune diseases”. International 
Immunology 28.4 (2016): 181-188. 

6. Passarino G., et al. “Human longevity: Genetics or Lifestyle? 
It takes two to tango”. Immunity and Ageing 13 (2016): 12. 

7. Doria G and Frasca D. “Genetic factors in immunity and ag-
ing”. Vaccine 18.16 (2000): 1591-1595.

8. Cribbs DH., et al. “Extensive innate immune gene activation 
accompanies brain aging, increasing vulnerability to cogni-
tive decline and neurodegeneration: a microarray study”. 
Journal of Neuroinflammation 9 (2012): 179.

9. Martins IJ. “Heat shock gene Sirtuin 1 regulates post-prandi-
al lipid metabolism with relevance to nutrition and appetite 
regulation in diabetes”. International Journal of Diabetes and 
Clinical Diagnosis 3 (2016): 120.

10. Martins IJ. “Type 3 diabetes with links to NAFLD and Other 
Chronic Diseases in the Western World”. International Jour-
nal of Diabetes 1.1 (2016): 1-5.

11. Martins IJ. “Autoimmune disease and mitochondrial dysfunc-
tion in chronic diseases”. Research on Chronic Disease 1.1 
(2017): 010-012.

12. Martins IJ. “Defective Interplay between Adipose Tissue and 
Immune System Induces Non Alcoholic Fatty Liver Disease”. 
Updates in Nutritional Disorders and Therapy 1.1 (2017): 3.

13. Martins IJ. “Regulation of Core Body Temperature and the 
Immune System Determines Species Longevity”. Current Up-
dates in Gerontology 1.1 (2017): 6.

14. Martins IJ. “Antimicrobial activity inactivation and toxic im-
mune reactions induce Epilepsy in human”. Journal of Medi-
cal Discovery 2.1 (2017): 1-7.

Citation: Ian James Martins.“Biotherapy and the Immune System in Ageing Science”. Acta Scientific Nutritional Health 2.4 (2018): 29-31.

https://www.ncbi.nlm.nih.gov/pubmed/17200946
https://www.ncbi.nlm.nih.gov/pubmed/17200946
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC544954/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC544954/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC544954/
https://www.ncbi.nlm.nih.gov/pubmed/24862019
https://www.ncbi.nlm.nih.gov/pubmed/24862019
https://www.ncbi.nlm.nih.gov/pubmed/16401407
https://www.ncbi.nlm.nih.gov/pubmed/16401407
https://www.ncbi.nlm.nih.gov/pubmed/16401407
https://www.ncbi.nlm.nih.gov/pubmed/16401407
https://www.ncbi.nlm.nih.gov/pubmed/26545932
https://www.ncbi.nlm.nih.gov/pubmed/26545932
https://www.ncbi.nlm.nih.gov/pubmed/26545932
https://www.ncbi.nlm.nih.gov/pubmed/27053941
https://www.ncbi.nlm.nih.gov/pubmed/27053941
https://www.ncbi.nlm.nih.gov/pubmed/10689133
https://www.ncbi.nlm.nih.gov/pubmed/10689133
https://www.ncbi.nlm.nih.gov/pubmed/22824372
https://www.ncbi.nlm.nih.gov/pubmed/22824372
https://www.ncbi.nlm.nih.gov/pubmed/22824372
https://www.ncbi.nlm.nih.gov/pubmed/22824372
https://www.researchgate.net/publication/309766370_Heat_Shock_Gene_Sirtuin_1_Regulates_Post-Prandial_Lipid_Metabolism_with_Relevance_to_Nutrition_and_Appetite_Regulation_in_Diabetes
https://www.researchgate.net/publication/309766370_Heat_Shock_Gene_Sirtuin_1_Regulates_Post-Prandial_Lipid_Metabolism_with_Relevance_to_Nutrition_and_Appetite_Regulation_in_Diabetes
https://www.researchgate.net/publication/309766370_Heat_Shock_Gene_Sirtuin_1_Regulates_Post-Prandial_Lipid_Metabolism_with_Relevance_to_Nutrition_and_Appetite_Regulation_in_Diabetes
https://www.researchgate.net/publication/309766370_Heat_Shock_Gene_Sirtuin_1_Regulates_Post-Prandial_Lipid_Metabolism_with_Relevance_to_Nutrition_and_Appetite_Regulation_in_Diabetes
https://www.researchgate.net/publication/305767616_Type_3_diabetes_with_links_to_NAFLD_and_Other_Chronic_Diseases_in_the_Western_World
https://www.researchgate.net/publication/305767616_Type_3_diabetes_with_links_to_NAFLD_and_Other_Chronic_Diseases_in_the_Western_World
https://www.researchgate.net/publication/305767616_Type_3_diabetes_with_links_to_NAFLD_and_Other_Chronic_Diseases_in_the_Western_World
http://www.openaccessjournals.com/articles/autoimmune-disease-and-mitochondrial-dysfunction-in-chronic-diseases-12187.html
http://www.openaccessjournals.com/articles/autoimmune-disease-and-mitochondrial-dysfunction-in-chronic-diseases-12187.html
http://www.openaccessjournals.com/articles/autoimmune-disease-and-mitochondrial-dysfunction-in-chronic-diseases-12187.html
http://oprscience.com/wp-content/uploads/2016/07/UNDT-16-03_V1-1.pdf
http://oprscience.com/wp-content/uploads/2016/07/UNDT-16-03_V1-1.pdf
http://oprscience.com/wp-content/uploads/2016/07/UNDT-16-03_V1-1.pdf
http://oprscience.com/wp-content/uploads/2016/07/CUG-17-06-V1-1.pdf
http://oprscience.com/wp-content/uploads/2016/07/CUG-17-06-V1-1.pdf
http://oprscience.com/wp-content/uploads/2016/07/CUG-17-06-V1-1.pdf
https://www.researchgate.net/publication/320413630_Antimicrobial_activity_inactivation_and_toxic_immune_reactions_induce_Epilepsy_in_humans
https://www.researchgate.net/publication/320413630_Antimicrobial_activity_inactivation_and_toxic_immune_reactions_induce_Epilepsy_in_humans
https://www.researchgate.net/publication/320413630_Antimicrobial_activity_inactivation_and_toxic_immune_reactions_induce_Epilepsy_in_humans


Volume 2 Issue 4 April 2018
© All rights are reserved by Ian James Martins.

31

Biotherapy and the Immune System in Ageing Science

15. Kong S., et al. “Sirtuin 1 in immune regulation and autoimmu-
nity”. Immunology and Cell Biology 90.1 (2012): 6-13.

16. Owczarczyk AB., et al. “Sirtuin 1 Regulates Dendritic Cell Ac-
tivation and Autophagy during Respiratory Syncytial Virus-
Induced Immune Responses”. Journal of Immunology 195.4 
(2015): 1637-1646. 

17. Gao B., et al. “Analysis of sirtuin 1 expression reveals a mo-
lecular explanation of IL-2-mediated reversal of T-cell toler-
ance”. Proceedings of the National Academy of Sciences USA 
109.3 (2012): 899-904. 

18. Hughes JW and Herold KC. “Novel SIRT1 mutation linked 
to autoimmune diabetes in humans”. Cell Metabolism 17.3 
(2013): 311-312. 

19. Martins IJ. “Food Quality and Advances in Pharmacological 
Management Prevent Mitochondrial Apoptosis and Epilep-
sy Induced Stroke”. Research and Reviews: Neuroscience 2.1 
(2018): 7-9.

20. Martins IJ. “Functional Foods and Active molecules with rel-
evance to Health and Chronic disease”. Functional Foods in 
Health and Disease 7.10 (2017): 833-836.

21. Martins IJ. “Dietary Interventions Reverse Insulin and Synap-
tic Plasticity Defects Linking to Diabetes and Neurodegenera-
tive Diseases”. Updates in Nutritional Disorders and Therapy 
1.1 (2017): 111.

22. Martins IJ. “Food quality induces a miscible disease with rel-
evance to Alzheimer’s disease and Neurological diseases”. 
Journal of Food Research 5.6 (2016): 45-52.

23. Martins IJ. “Diet and Nutrition reverse Type 3 Diabetes and 
Accelerated Aging linked to Global chronic diseases”. Journal 
of Diabetes and Research Therapy 2.2 (2016): 1-6.

24. Martins IJ. “Unhealthy Nutrigenomic Diets Accelerate NAFLD 
and Adiposity in Global communities”. Journal of Molecular 
and Genetic Medicine 9 (2015): 1-11.

25. Dorshkind K., et al. “The ageing immune system: is it ever too 
old to become young again?” Nature Reviews in Immunology 
9.1 (2009): 57-62. 

26. Martins IJ. “Nutrition Therapy Regulates Caffeine Metabolism 
with Relevance to NAFLD and Induction of Type 3 Diabetes”. 
Journal of Diabetes and Metabolic Disorders 4 (2017): 1-9.

27. Prasad AS. “Zinc in Human Health: Effect of Zinc on Immune 
Cells”. Molecular Medicine 14.5-6 (2008): 353-357. 

28. Tam M., et al. “Possible roles of magnesium on the immune 
system”. European Journal of Clinical Nutrition 57.10 (2003): 
1193-1197.

29. Ganeshpurkar A and Saluja AK. “Protective effect of rutin on 
humoral and cell mediated immunity in rat model”. Chemico-
Biological Interactions 273 (2017): 154-159.

30. Falchetti R., et al. “Effects of resveratrol on human immune 
cell function”. Life Sciences 70.1 (2001): 81-96.

31. Rudar M., et al. “Effect of supplemental dietary leucine and 
immune system stimulation on whole-body nitrogen utiliza-

tion in starter pigs”. Journal of Animal Science 94.6 (2016): 
2366-2377. 

32. Martins IJ. “Overnutrition Determines LPS Regulation of My-
cotoxin Induced Neurotoxicity in Neurodegenerative Diseas-
es”. International Journal of Molecular Science 16.12 (2015): 
29554-29573.

33. Horrigan LA., et al. “Immunomodulatory effects of caf-
feine: friend or foe?” Pharmacology and Therapeutics 111.3 
(2006): 877-892.

34. Martins IJ. “Caffeine with Links to NAFLD and Accelerated 
Brain Aging”. Chapter: Non-Alcoholic Fatty Liver Disease - 
Molecular Bases, Prevention and Treatment. InTech - Open 
Science Open Minds | InTechOpen (2017).

35. Martins IJ. “Food intake and caffeine determine amyloid beta 
metabolism with relevance to mitophagy in brain aging and 
chronic disease”. European Journal of Food Science and Tech-
nology 4.5 (2016): 11-17.

36. Martins IJ. “Evaluation of diagnostic tests in human health 
and disease”. Journal of Clinical Pathology Laboratory and 
Medicine 2.1 (2018): 13-15.

37. Martins IJ. “Biomarker Tests and Ageing Science”. Ageing Sci-
ence and Mental Health Studies 1 (2017): 1-2. 

38. Martins IJ. “The Limitations of Food Intake and Biomarkers 
in the Prevention of Chronic Diseases”. Novel Techniques in 
Nutrition and Food Science 1 (2017): 1-3.

39. Martins IJ. “The Future of Biomarkers Tests and Genomic 
Medicine in Global Organ Disease”. Archives of Infectious Dis-
eases and Therapy 1.1 (2017): 1-6. 

40. Martins IJ. “Sirtuin 1, a Diagnostic Protein Marker and its rel-
evance to Chronic Disease and Therapeutic Drug Interven-
tions”. EC Pharmacology and Toxicology 6.4 (2018): 209-215.

41. Castro C and Gourley M. “Diagnostic Testing and Interpre-
tation of Tests for Autoimmunity”. Journal of Allergy and 
Clinical Immunology 125 (2010): S238-S247. 

42. Kidd BA., et al. “Mapping the effects of drugs on the immune 
system”. Nature Biotechnology 34.1 (2016): 47-54.

43. Riedl MA and Casillas AM. “Adverse drug reactions: types 
and treatment options”. American Family Physician 68.9 
(2003): 1781-1790.

44. Martins IJ. “Increased Risk for Obesity and Diabetes with 
Neurodegeneration in Developing Countries”. Journal of Mo-
lecular Genetic Medicine S1 (2013): 1-8.

45. Martins IJ. “Single Gene Inactivation with Implications to Di-
abetes and Multiple Organ Dysfunction Syndrome”. Journal 
of Clinical Epigenetics 3.3 (2017): 1-8.

Citation: Ian James Martins.“Biotherapy and the Immune System in Ageing Science”. Acta Scientific Nutritional Health 2.4 (2018): 29-31.

https://www.ncbi.nlm.nih.gov/pubmed/22105513
https://www.ncbi.nlm.nih.gov/pubmed/22105513
https://www.ncbi.nlm.nih.gov/pubmed/26157176
https://www.ncbi.nlm.nih.gov/pubmed/26157176
https://www.ncbi.nlm.nih.gov/pubmed/26157176
https://www.ncbi.nlm.nih.gov/pubmed/26157176
https://www.ncbi.nlm.nih.gov/pubmed/22219356
https://www.ncbi.nlm.nih.gov/pubmed/22219356
https://www.ncbi.nlm.nih.gov/pubmed/22219356
https://www.ncbi.nlm.nih.gov/pubmed/22219356
https://www.ncbi.nlm.nih.gov/pubmed/23473025
https://www.ncbi.nlm.nih.gov/pubmed/23473025
https://www.ncbi.nlm.nih.gov/pubmed/23473025
http://www.rroij.com/open-access/food-quality-and-advances-in-pharmacological-management-prevent-mitochondrialapoptosis-and-epilepsy-induced-stroke.pdf
http://www.rroij.com/open-access/food-quality-and-advances-in-pharmacological-management-prevent-mitochondrialapoptosis-and-epilepsy-induced-stroke.pdf
http://www.rroij.com/open-access/food-quality-and-advances-in-pharmacological-management-prevent-mitochondrialapoptosis-and-epilepsy-induced-stroke.pdf
http://www.rroij.com/open-access/food-quality-and-advances-in-pharmacological-management-prevent-mitochondrialapoptosis-and-epilepsy-induced-stroke.pdf
https://www.ffhdj.com/index.php/ffhd/article/view/387
https://www.ffhdj.com/index.php/ffhd/article/view/387
https://www.ffhdj.com/index.php/ffhd/article/view/387
https://www.researchgate.net/profile/Ian_Martins2/publication/318312326_Dietary_Interventions_reverse_Insulin_and_Synaptic_Plasticity_defects_linking_to_Diabetes_and_Neurodegenerative_diseases/links/5962d01daca2728c111982ef/Dietary-Interventions-reverse-Insulin-and-Synaptic-Plasticity-defects-linking-to-Diabetes-and-Neurodegenerative-diseases.pdf
https://www.researchgate.net/profile/Ian_Martins2/publication/318312326_Dietary_Interventions_reverse_Insulin_and_Synaptic_Plasticity_defects_linking_to_Diabetes_and_Neurodegenerative_diseases/links/5962d01daca2728c111982ef/Dietary-Interventions-reverse-Insulin-and-Synaptic-Plasticity-defects-linking-to-Diabetes-and-Neurodegenerative-diseases.pdf
https://www.researchgate.net/profile/Ian_Martins2/publication/318312326_Dietary_Interventions_reverse_Insulin_and_Synaptic_Plasticity_defects_linking_to_Diabetes_and_Neurodegenerative_diseases/links/5962d01daca2728c111982ef/Dietary-Interventions-reverse-Insulin-and-Synaptic-Plasticity-defects-linking-to-Diabetes-and-Neurodegenerative-diseases.pdf
https://www.researchgate.net/profile/Ian_Martins2/publication/318312326_Dietary_Interventions_reverse_Insulin_and_Synaptic_Plasticity_defects_linking_to_Diabetes_and_Neurodegenerative_diseases/links/5962d01daca2728c111982ef/Dietary-Interventions-reverse-Insulin-and-Synaptic-Plasticity-defects-linking-to-Diabetes-and-Neurodegenerative-diseases.pdf
http://www.ccsenet.org/journal/index.php/jfr/article/view/62665
http://www.ccsenet.org/journal/index.php/jfr/article/view/62665
http://www.ccsenet.org/journal/index.php/jfr/article/view/62665
https://sciforschenonline.org/journals/diabetes/JDRT-2-117.php
https://sciforschenonline.org/journals/diabetes/JDRT-2-117.php
https://sciforschenonline.org/journals/diabetes/JDRT-2-117.php
https://www.omicsonline.org/open-access/unhealthy-nutrigenomic-diets-accelerate-nafld-and-adiposity-in-global-communities-1747-0862-1000162.php?aid=40313
https://www.omicsonline.org/open-access/unhealthy-nutrigenomic-diets-accelerate-nafld-and-adiposity-in-global-communities-1747-0862-1000162.php?aid=40313
https://www.omicsonline.org/open-access/unhealthy-nutrigenomic-diets-accelerate-nafld-and-adiposity-in-global-communities-1747-0862-1000162.php?aid=40313
https://www.ncbi.nlm.nih.gov/pubmed/19104499
https://www.ncbi.nlm.nih.gov/pubmed/19104499
https://www.ncbi.nlm.nih.gov/pubmed/19104499
http://www.heraldopenaccess.us/fulltext/Diabetes-&-Metabolic-Disorders/Nutrition-Therapy-Regulates-Caffeine-Metabolism-with-Relevance-to-NAFLD-and-Induction-of-Type-3-Diabetes.php
http://www.heraldopenaccess.us/fulltext/Diabetes-&-Metabolic-Disorders/Nutrition-Therapy-Regulates-Caffeine-Metabolism-with-Relevance-to-NAFLD-and-Induction-of-Type-3-Diabetes.php
http://www.heraldopenaccess.us/fulltext/Diabetes-&-Metabolic-Disorders/Nutrition-Therapy-Regulates-Caffeine-Metabolism-with-Relevance-to-NAFLD-and-Induction-of-Type-3-Diabetes.php
https://www.ncbi.nlm.nih.gov/pubmed/18385818
https://www.ncbi.nlm.nih.gov/pubmed/18385818
https://www.ncbi.nlm.nih.gov/pubmed/14506478
https://www.ncbi.nlm.nih.gov/pubmed/14506478
https://www.ncbi.nlm.nih.gov/pubmed/14506478
https://www.ncbi.nlm.nih.gov/pubmed/28606468
https://www.ncbi.nlm.nih.gov/pubmed/28606468
https://www.ncbi.nlm.nih.gov/pubmed/28606468
https://www.ncbi.nlm.nih.gov/pubmed/11764009
https://www.ncbi.nlm.nih.gov/pubmed/11764009
https://www.ncbi.nlm.nih.gov/pubmed/27285913
https://www.ncbi.nlm.nih.gov/pubmed/27285913
https://www.ncbi.nlm.nih.gov/pubmed/27285913
https://www.ncbi.nlm.nih.gov/pubmed/27285913
https://www.ncbi.nlm.nih.gov/pubmed/26690419
https://www.ncbi.nlm.nih.gov/pubmed/26690419
https://www.ncbi.nlm.nih.gov/pubmed/26690419
https://www.ncbi.nlm.nih.gov/pubmed/26690419
https://www.ncbi.nlm.nih.gov/pubmed/16540173
https://www.ncbi.nlm.nih.gov/pubmed/16540173
https://www.ncbi.nlm.nih.gov/pubmed/16540173
https://www.intechopen.com/books/non-alcoholic-fatty-liver-disease-molecular-bases-prevention-and-treatment/caffeine-with-links-to-nafld-and-accelerated-brain-aging
https://www.intechopen.com/books/non-alcoholic-fatty-liver-disease-molecular-bases-prevention-and-treatment/caffeine-with-links-to-nafld-and-accelerated-brain-aging
https://www.intechopen.com/books/non-alcoholic-fatty-liver-disease-molecular-bases-prevention-and-treatment/caffeine-with-links-to-nafld-and-accelerated-brain-aging
https://www.intechopen.com/books/non-alcoholic-fatty-liver-disease-molecular-bases-prevention-and-treatment/caffeine-with-links-to-nafld-and-accelerated-brain-aging
http://www.eajournals.org/wp-content/uploads/Food-intake-and-caffeine-determine-amyloid-beta-metabolism-with-relevance-to-mitophagy-in-brain-aging-and-chronic-disease.pdf
http://www.eajournals.org/wp-content/uploads/Food-intake-and-caffeine-determine-amyloid-beta-metabolism-with-relevance-to-mitophagy-in-brain-aging-and-chronic-disease.pdf
http://www.eajournals.org/wp-content/uploads/Food-intake-and-caffeine-determine-amyloid-beta-metabolism-with-relevance-to-mitophagy-in-brain-aging-and-chronic-disease.pdf
http://www.eajournals.org/wp-content/uploads/Food-intake-and-caffeine-determine-amyloid-beta-metabolism-with-relevance-to-mitophagy-in-brain-aging-and-chronic-disease.pdf
http://www.alliedacademies.org/articles/evaluation-of-diagnostic-tests-in-human-health-and-disease.pdf
http://www.alliedacademies.org/articles/evaluation-of-diagnostic-tests-in-human-health-and-disease.pdf
http://www.alliedacademies.org/articles/evaluation-of-diagnostic-tests-in-human-health-and-disease.pdf
mailto:%20https://www.researchgate.net/profile/Ian_Martins2/post/Should_diet_and_food_composition_determine_plasma_Sirtuin_1_levels_for_the_assessment_of_mitophagy_in_humans_and_various_species/attachment/5a0c3f1db53d2fed8ad6029c/AS:560948823814145@1510752029732/download/NTNF.000502.pdf
mailto:%20https://www.researchgate.net/profile/Ian_Martins2/post/Should_diet_and_food_composition_determine_plasma_Sirtuin_1_levels_for_the_assessment_of_mitophagy_in_humans_and_various_species/attachment/5a0c3f1db53d2fed8ad6029c/AS:560948823814145@1510752029732/download/NTNF.000502.pdf
mailto:%20https://www.researchgate.net/profile/Ian_Martins2/post/Should_diet_and_food_composition_determine_plasma_Sirtuin_1_levels_for_the_assessment_of_mitophagy_in_humans_and_various_species/attachment/5a0c3f1db53d2fed8ad6029c/AS:560948823814145@1510752029732/download/NTNF.000502.pdf
http://cmepub.com/pdfs/the-future-of-biomarkers-tests-and-genomic-medicine-in-global-organ-disease-139.pdf
http://cmepub.com/pdfs/the-future-of-biomarkers-tests-and-genomic-medicine-in-global-organ-disease-139.pdf
http://cmepub.com/pdfs/the-future-of-biomarkers-tests-and-genomic-medicine-in-global-organ-disease-139.pdf
https://www.ecronicon.com/ecpt/pdf/ECPT-06-00155.pdf
https://www.ecronicon.com/ecpt/pdf/ECPT-06-00155.pdf
https://www.ecronicon.com/ecpt/pdf/ECPT-06-00155.pdf
https://www.ncbi.nlm.nih.gov/pubmed/20061009
https://www.ncbi.nlm.nih.gov/pubmed/20061009
https://www.ncbi.nlm.nih.gov/pubmed/20061009
https://www.ncbi.nlm.nih.gov/pubmed/26619012
https://www.ncbi.nlm.nih.gov/pubmed/26619012
https://www.ncbi.nlm.nih.gov/pubmed/14620598
https://www.ncbi.nlm.nih.gov/pubmed/14620598
https://www.ncbi.nlm.nih.gov/pubmed/14620598
https://www.omicsonline.org/open-access/increased-risk-for-obesity-and-diabetes-with-neurodegeneration-in-developing-countries-1747-0862.S1-001.php?aid=19833
https://www.omicsonline.org/open-access/increased-risk-for-obesity-and-diabetes-with-neurodegeneration-in-developing-countries-1747-0862.S1-001.php?aid=19833
https://www.omicsonline.org/open-access/increased-risk-for-obesity-and-diabetes-with-neurodegeneration-in-developing-countries-1747-0862.S1-001.php?aid=19833
http://clinical-epigenetics.imedpub.com/single-gene-inactivation-with-implications-to-diabetes-and-multiple-organ-dysfunction-syndrome.pdf
http://clinical-epigenetics.imedpub.com/single-gene-inactivation-with-implications-to-diabetes-and-multiple-organ-dysfunction-syndrome.pdf
http://clinical-epigenetics.imedpub.com/single-gene-inactivation-with-implications-to-diabetes-and-multiple-organ-dysfunction-syndrome.pdf

	_GoBack
	_GoBack

