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Fighting Infection and Boosting your 
Immunity with Zinc Nutrition



“Optimum nutrition is the
medicine of tomorrow.”

-Linus Carl Pauling
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ZINC

• Zinc is a IIB element, but does not exhibit redox chemistry
• Readily complexes with proteins, peptides, amino acids and 

nucleotides
• Over 300 catalytically active zinc metalloprotein and more than 2000 

zinc dependent transcription factors involved in gene expression have 
been recognized.





Zinc is a strong antioxidant



Role of zinc in immune function

Zinc is an essential micronutrient
• Key component of metalloenzymes

and transcription factors
• Required for many biological 

processes, including the normal 
development and function of the 
immune system

• Intracellular zinc homeostasis is 
critically involved in the signaling 
events in immune cells



Zinc Requirements

Males: 11 mg/day
Females: 8 mg/day

Good sources of zinc:
lean meats
seafood
nuts & legumes
whole grains and cereals



Sources of zinc

Food Zinc Content (mg)
Oysters, cooked ( 6 medium) 43.4
Crab meat (3 oz) 4.6
Beef (3 oz) 5.8
Pork (3 oz) 2.2
Chicken (dark meat, 3 oz) 2.4
Yogurt, fruit (1 cup) 1.8
Almonds (1 oz) 0.9
Beans, baked (1/2 cup) 1.8
Chick peas ( ½ cup) 1.3



How prevalent is zinc deficiency?

• Large problem worldwide
• In developing countries, millions of children die each year 

because of poor zinc status
• In the US approximately many population do not meet the 

current recommended intake for zinc

• However, there are no biomarkers for identifying individuals 
at risk for zinc deficiency.



•Protein rich diets tend to be rich in zinc
•Americans get 70% of their dietary zinc from 
animal sources.

•Whole grain cereal products and plant proteins 
contain zinc in a less bioavailable form
• Phytic acid decreases absorption
• Calcium may decrease absorption



Zinc Deficiency Induces 
Oxidative Stress and DNA damage
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Aging is associated with reduced zinc 
status

• Prevalence of inadequate zinc 
intake is higher in older adults

• Possible age-related changes 
in absorption and/or retention



https://atlasofscience.org/the-aged-immune-system-in-multiple-sclerosis-focus-on-b-cells/

Aging is associated with compromised 
immune system

 Increased susceptibility to infectious 
diseases

 Reduced vaccine efficacy

 Increased chronic inflammation



ZINC is critical for each of these functions!



Aging is associated with 
progressive dysregulation of 
immune functions:

 Increased susceptibility to 
infectious diseases

Reduced vaccine efficacy

 Increased chronic inflammation

https://www.sciencedirect.com/science/article/pii/S1044532318300678

https://www.sciencedirect.com/science/article/pii/S1044532318300678


Aging is associated with a progressive 
dysregulation of immune functions

Thymic atrophy
Reduced hematopoietic 
tissues in bone marrow

Increased susceptibility 
to infectious diseases 
Reduced vaccine efficacy

Reduced number of 
naïve T and B cells in 
the periphery





Effects of severe zinc deficiency are similar to 
effects of aging on immune functions
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◦Reduced thymic output, lymphopenia, depressed adaptive 
immunity

◦ Impaired host defense, increased risk to opportunistic infections 
◦ Increases in inflammatory cytokines
◦ Increases oxidative stress and DNA damage that promotes 

inflammation

Does low zinc status contribute to age-related chronic inflammation 
in the elderly?



Reduced zinc status with age
• In US, marginal zinc deficiency is a potentially widespread problem

• 12% of the US population does not consume the estimated average requirement (EAR) for 
zinc

• Prevalence of inadequate zinc intake is even higher among individuals above 50 years of 
age  (40% of men and 45% of women consume less than the EAR)

 In the elderly, insufficient nutrition, alteration to 
absorption, and/or retention of zinc can lead to 
elevated risk for marginal zinc deficiency that 
affects immunity

 Precise mechanisms linking zinc loss, age, and 
inflammation are unclear



Proinflammatory response is associated with reduced 
intracellular zinc and is enhanced by zinc deficiency

Effects of  LPS on intracellular zinc
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Wong et.al, JNutrBiochem 24:353-359, 2013



Aged mice have reduced intracellular zinc in 
immune cells
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• Dendritic cells (DC) are professional antigen 
presenting cells that process and present 
antigens to T cells for immune activation

• Upon encounter with inflammatory stimuli (e.g. 
LPS), DC mature and activates and elicits a 
potent inflammatory response

• Bone marrow-derived dendritic cells (BMDC) 
differentiated from aged mice (7 days in zinc 
adequate DC-differentiating media) had reduced 
cellular zinc compared to young

Wong et.al, JNutrBiochem 24:353-359, 2013



Dietary zinc supplementation reduces 
age-associated inflammation
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Finding markers of human 
zinc deficiency

Day       1             13                                           56                            83

Zinc Adequate Zinc Depleted Zinc Adequate

Zinc Levels



No change in plasma zinc!
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But lack of zinc does cause some 
functional changes…
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Zinc and COVID-19 –
What’s the evidence?

Is zinc beneficial in a viral infection?
Yes. Zinc helps support the immune system and may slow 
viral replication. 

Can taking zinc prevent or treat COVID-19?
Perhaps. It may be important for maintaining a healthy 
immune system and could slow progression, but evidence in 
people is still limited.



Know The FACTS

• Make sure you are getting adequate zinc daily

• You can take extra zinc as supplement

• Too much zinc can also be bad for your health



Know The FACTS

• While zinc is important for the immune system, zinc alone cannot 
prevent or cure COVID-19 infections

• Still a lot more to learn about zinc and coronaviruses – we are 
learning more every day

34





Helping you live 
better longer…



Resources

• Immunity in Brief: https://lpi.pub/ImmunityBrief

• Immunity in Depth: https://lpi.pub/Immunity

• Nutritional Strategies to Support the Immune System:
https://lpi.pub/ImmuneNutrition

• Micronutrient Information Center Article on Zinc: 
https://lpi.pub/MICzinc

https://lpi.pub/ImmunityBrief
https://lpi.pub/Immunity
https://lpi.pub/ImmuneNutrition
https://lpi.pub/MICzinc


THANK YOU

Questions? Comments?

• Subscribe to our newsletter and email updates

• Ask the Micronutrient Information Center

• Email to lpi@oregonstate.edu

Visit our website!
lpi.oregonstate.edu

mailto:lpi@oregonstate.edu
https://lpi.oregonstate.edu/
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