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Components of Immune System

Calder C. European  Journal of Clinical Nutrition. 2021;75:1309-1318

• Exclusion barrier 

• Identification/recognition 

• Elimination 

• Memory 



Factors Affecting the Immune Response

Calder C. European  Journal of Clinical Nutrition. 2021;75:1309-1318



Important Role of Nutrition in Strengthening the Immune System

Chaari A, et al. Front Public Health. 2020;8:476. 



Malnutrition Related Conditions and the US Adult Patients with COVID-19

Karina Zaiets and Ramon Padilla.USA TODAY.2020.

CDC.2021. https://www.cdc.gov/aging/covid19-guidance.html



Association between 10 Critical Micronutrients Intake 

and Prevalence of COVID-19 in Europe

Karina Zaiets and Ramon Padilla.USA TODAY.2020.

CDC.2021. https://www.cdc.gov/aging/covid19-guidance.html

Population intake (z-score) of relevant vitamins and 

epidemiological COVID-19 features

Population intake (z-score) of relevant minerals and 

epidemiological COVID-19 features



The Nutritional Support System Increases Survival and 

Decreases Mortality in Severe Patients with COVID-19

Leal-Martínez F, et al. Int J Environ Res Public Health. 2022;19(3):1172.



Healthy Plant-based Diet and Risk & Severity of COVID-19

Merino J, et al. Gut. 202;70(11):2096-2104.

https://plantbasedhealthprofessionals.com/plant-based-diet-index.

Study Design: 

A prospective cohort study

Participants:  

592,571 adults in the UK & US

What are the new findings:

• Higher healthy plant-based foods 

intake was associated with lower 

risk and severity of COVID-19.

• This association may be 

particularly evident among 

individuals living in areas with 

higher socioeconomic 

deprivation.

hPDI, healthful Plant-Based Diet Index.



Kannappan R, et al. Mol Neurobiol.2011;44:142-159. 

Cardozo L, Biochimie, 2013

Immune Boosting Nutrition: Uncovering New Lifestyle Behaviors

Anti-Inflammatory and Immune-
Enhancing Dietary Components

• Allicin - onions 

• Catechins - green tea

• Cinnamaldehyde - cinnamon

• Curcumin - turmeric 

• Lycopene - tomato products, 

watermelon 

• Omega-3 fatty acids 

• Polyphenols - tea, berries

• Resveratrol - grapes 

• Sulforaphane and di-indolylmethane 

- broccoli/cruciferae

Almond 

(Prunus dulcis)

Ginseng 

(Panax ginseng)

Purple Angelica 

(Angelica atropurpurea)

Tarragon 

(Artemisia dracunculus)

Basil                     

(Ocimum basilicum)

Black Pepper           

(Piper nigrum)

Celery Seed           

(Apium graveolens)

Cinnamon 

(Cinnamomum verum)

Clove                 

(Syzygium aromaticum)

Coriander     

(Coriandrum sativum)

Gamboge            

(Garcinia mangostana)

Garlic                      

(Allium sativum)

Ginger                  

(Zingiber officinale)

Licorice          

(Glycyrrhiza glabra)

Green Pepper  

(Capsicum annuum)

Horseradish    

(Armoracia rusticana)

Kokum                 

(Garcinia indica)

Onion

 (Allium cepa)

Red Chili 

(Capsicum annuum)

Sage 

(Salvia officinalis)

Turmeric 

(Curcuma longa)



Mediterranean Diet and Risk & Severity of COVID-19

Yue Y, et al. Am J Clin Nutr.2022:nqac219. 

Martínez-González MA, et al. Circ Res. 2019;124:779–798.

Study Design: 

A prospective cohort study

Participants:  

42,935 nurses and health 

professionals aged 55-99 years in 

the US

What are the new findings:

Adherence to a Mediterranean-

style dietary pattern was 

inversely associated with risk of 

COVID-19 infection and its 

severity.

1AMED, alternative Mediterranean Diet; 2-8Multivariable logistic regression models were used. IPW: probability of receiving a COVID-19 test. Q, quartile

Table 1. Associations (ORs and 95% CIs) between dietary quality scores and risk of SARS-CoV-2 infection in the   

 Nurses’ Health Study II and Health Professionals Follow-up Study1

Figure 1. Associations (ORs and 95% CIs) between 1-SD increments of AMED scores and 

COVID-19 severity in the Nurses’ Health Study II and Health Professionals Follow-up Study.



Which Salmon Do You Like? 

https://40aprons.com/blackened-salmon/

https://www.diabetesfoodhub.org/recipes/alaska-salmon-with-orange-and-watercress.html

Inappropriate cooking could destroy anti-inflammatory and immune-enhancing nutrients. 



Why Are the Results Different?



Da-Costa KA, et al. FASEB J. 2014;28(7):2970-8.

Zeisel SH, et al.  Adv Nutr. 2018,9(1):58-60. 

Level of  a nutrient intake to meet requirement

Optimal 

function

Responder 3Responder 1 Responder 2

Why?

Gene Polymorphisms

Gut bacteria

Health Status

Gender

Age

...

Personalized Nutrition
 Identifying Metabolic Individuality

Responder 
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  (Bioavailability)

Precursor
(Nutrient Intake)

No Genetic Variation

Genetic Variation

Key Enzymes

Precursor
(Nutrient Intake)

Key Enzymes
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Product
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Zeisel SH, et al.  Adv Nutr. 2018,9(1):58-60. 

Personalized Nutrition
Genetic variation can create metabolic inefficiency.



Genetic Variants Influence Essential Nutrients’ Bioavailability 

Associated with the Healthy Immune System 

Galmés S, et al. Nutrients. 2020 Sep 8;12(9):2738.

.

Table 2. List of nutrients with contribution to the functioning of the immune system endorsed by the European Food Safety Authority.

SNP, Single Nucleotide Polymorphism; AI, Average Intake; PRI, Population Reference Intake; UL, Tolerable Upper Intake Level; RE, Retinol Equivalents; ND, Not defined; DFE, Dietary Folate Equivalent.



One-carbon Metabolism Nutrients Intakes and Genetic Susceptibility 

on Risk of Metabolic Syndrome among Multi-ethnic US Adults 

This research project aligns with the highlighted research focus:
“Precision Nutrition” in 2020–2030 Strategic Plan for NIH Nutrition Research. 



A Framework for Implementing Personalized Nutrition in 

Heathy Immunity Promotion/Disease Prevention

Merino J, et al. Diabetologia.2022;65(11):1839-1848..

.



Thank you!

The Health + Resilience Research Network
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