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The immune system …. 
… is a cell and tissue system that protects 
the individual from invading pathogens

Bacteria

Fungi

Parasitic worms
Viruses



A well functioning immune system 
is key to providing robust defence 

against pathogenic organisms



The immune system involves many cell types 
– each has their own role



• Exclusion barrier
• Recognition/Identification
• Elimination
• Memory

The four general functional features 
of the immune system
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Anti-viral immunity

Calder (2020) BMJ Nutrition Prevention & Heath 3, e000085



Optimal immune function

Optimal nutrient supply

Optimal nutrient status (& stores)



Optimal immune function

Optimal nutrient supply

Optimal nutrient status (& stores)

Good defence against pathogens



IMPAIRED immune function

INADEQUATE nutrient supply

INADEQUATE nutrient status (& stores)

IMPAIRED defence against pathogens
-> more infections; more severe 

infections; illness; death



Vitamin D 
• important sources: fatty fish; fish oil 

supplements

Zn 
• important sources: seafood [oysters, 

crabs, lobster, fish]

Se 
• important sources: seafood [oysters, 

crabs, shrimps, fatty fish]

Amongst key nutrients for antiviral immunity are:



Prietl et al. (2013) Nutrients 5, 2502-2521



Respiratory 
infections

Vitamin D

Increasing vitamin D

But just an association: no “cause and effect”



• 12 trials
• Adults or 

children
• Dose: 300 

to 3653 
IU/day

• 7 wk to 3 yr

40 IU = 1 µg



• 25 trials
• N = 11,321
• Adults or children
• Different approaches to dosing (daily, weekly, bolus, 

bolus then weekly or daily)
• Studies with daily dosing used 7.5 to 100 µg/day





Association – not cause & effect



FEBS J. (2020) in press



Vitamin D

Zn

Se



Wessels et al. (2017) Nutrients 9, 1286



Am J Med 1981;70:1001-4.

Beneficial effects of oral zinc supplementation on the immune response of 
old people

Duchateau J, Delepesse G, Vrijens R, Collet H.

• 30 mg/day
• 3 months
• > 65 y
• Low zinc status

T-cell proliferation



Wang & Song (2018) Clin. Resp. J. 12, 857-864

Zinc decreases risk of mortality in people 
with severe pneumonia



Zinc inhibits the activity of an enzyme vital to viral replication
(RNA dependent RNA polymerase)



Zn

X

X





Vitamin D

Zn

Se





Extensive research in mice has shown that 
selenium deficiency:

• Impairs immune responses
• Increases susceptibility to viral infection
• Permits viruses to mutate (including influenza 

viruses)
• Allows normally weak viruses to become more 

virulent



Selenium increases T cell function in response to polio virus 
And increases IFN-γ production



Se decreases 
appearance of 
(oral) polio virus in 
faeces

=> Se results in 
better clearance of 
virus 

Fewer mutant 
viral sequences 
in faeces

=> Se prevents 
viral mutations 
in humans



Am. J. Clin. Nutr. (2020) 111, 1297-1299



Nutrients (2020) 12, 2098



Summary
• The immune system is central to protection against 

infection -> it is complex & there are specific ways in 
which it deals with viruses

• Multiple nutrients play important roles in supporting the 
immune system – these include vitamin D, zinc & 
selenium

• Vitamin D is important in protecting against (viral) 
respiratory illness

• Zinc seems to have special roles in anti-viral immunity
• Selenium also seems to be important and is often 

overlooked



Conclusions
• Nothing people can eat will STOP them getting infected (with 

coronavirus)

• Good immune defence is vital to combatting infections including 
with viruses like SARS-CoV2

• Vitamin D, zinc and selenium are all important in supporting the 
immune system and contribute to anti-viral immunity

• Seafood is an excellent source of vitamin D, zinc and selenium and 
its consumption should be encouraged through healthy eating 
messages 



Eat fish!!



Omega-3 fatty acids & cytokine storm :



Coronavirus infection of respiratory epithelium

Lung damage Immune infiltrate

Inflammatory response

Fluid leakage from 
bloodstream into alveoli

Poor oxygen delivery

Requirement for ventilation

Becomes 
excessive

Cytokine 
storm

ARDS Other organ failures Death



Calder (2020) Marine Drugs 17, 274





Rich in EPA and DHA (+ other nutrients)



Outcome Effect 95% CI P

28 day mortality 0.64 0.49, 0.84 0.0015

ICU LOS (days) -3.09 -5.19, -0.99 0.004

Ventilator days -2.24 -3.77, -0.71 0.0042

PaO2/FiO2 at d4 38.88 10.75, 67.02 0.0068

PaO2/FiO2 at d8 23.44 1.73, 45.15 0.034

New organ failure 0.45 0.32, 0.63 < 0.00001
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