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» According to a recent study published in the New England Journal of Medicine,
SARS-CoV-2, the virus that causes COVID-19, can live in the air and on surfaces
between several hours and several days. The study found that the virus is viable
for up to 72 hours on plastics, 48 hours on stainless steel, 24 hours on cardboard,
and 4 hours on copper. It is also detectable in the air for three hours.



https://www.nejm.org/doi/full/10.1056/NEJMc2004973




7 | Omega-3 Fatty Acids
( (Q;. Polyunsaturated fats (PUFA)

~ rEicosapentaenoic acid (EPA)

»Docosahexaenoic acid (DHA)
* Decreased production of inflammatory cytokines
* Increased response by white blood cells to control inflammation
* Decrease in clotting problems, cholesterol, and triglycerides




Omega-3/Omega-6 Ratio
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Micronutrients- Iron

Deficiency associated with:
Anemia, paleness, fatigue
Infections

Immune issues
Reduced phagocyte activity oS

Impaired T cell response
* Risk of parasite and Candida infections

Reduced immunoglobulin levels

Teell
Immunity

Beel )
\, Tmmunity



Micronutrients- Iron

Supplementation
Recommended: 7-18mg/day
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Micronutrients- Zinc

Stimulates T cell production and
subtype switching
Stimulates complement system
Stimulates phagocytes
Reduction in risk of pneumonia

Reduction in common cold symptoms

Reduction in infectious diarrhea (world-
wide)
Antioxidant/Inflammatory Control




Micronutrients- Zinc

Deficiency associated with:
Skin lesions, hair loss
Loss of taste and smell, diarrhea
Infections, poor wound healing s

Immune issues n
Increased susceptibility to infections (skin
and GI system)
Impaired phagocytosis
Impaired NK cell activity et
Low T and B cells

Phagocytes

[ e |
Immunity
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Micronutrients- Zinc

Supplementation
Recommended daily
dose: 3-11 mg/day of
elemental zinc




Promotes T and B cell responses
IL-2 production

Promotes phagocyte function




Micronutrients- Copper

Deficiency associated with:
Neutropenia, anemia
Neurologic issues

Immune issues Phagocytes
Low white blood cells
Reduced T cell responses Tmmnity
Reduced phagocyte responses “
* Neutropenia [

\ Immunity .’/'
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Micronutrients- Copper

Supplementation
Recommended: 350-900 mcg/day




Micronutrients- Selenium

Deficiency associated with:
More severe effects of viral infections
Muscle aches

Immune issues

Loss of antioxidant host defense

Decreased white blood cell and NK cell
function

Mucous Phagocytes
Membranes



Micronutrients- Selenium

Supplementation
'Recommended daily: 20-55 ng/day




Supports structure and function of
mucosal cells of eyes, lungs,
gastrointestinal tract

Promotes response to bacterial
infections

Affects growth and function of B cells
Affects activation of T cells



Deficiency associated with:
Dry eyes, night blindness
Diarrhea
Respiratory infections
Fat malabsorption




Mucous

Immune issues: ool

Loss of structure/function of cells on
mucosal surfaces

« Impaired resistance to infections, especially
gastrointestinal

Diminished function of innate immunity
Impaired B and T cell responses

Phagocytes

T cell
Imemunity
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- Supplementation
Recommended: 700-900 REA/day
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Vitamin B

B1- thiamin

B2- riboflavin

B3- niacin

B5- pantothenic acid
B6- pyridoxine

B7- biotin

Bg- folic acid

B12- cyanocobalmin



Vitamin B- all

B1- thiamin
Aid in antibody responses
B2- riboflavin
Aid in antibody responses
B3- niacin
Bs- pantothenic acid
Aid in production and release of antibodies
B6- pyridoxine
Aids in T and B cell production and maturation
B7- biotin
Bo- folic acid
Aids in T cell production and maturation
B12- cyanocobalamin
Promotes NK cell activity, aids in T and B cell production
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Vitamin C

Antioxidant effects

Protects cells from reactive oxygen species (ROS)
made by the body to control infections

Mayv have anti-viral activity

* May aid in symptoms of common cold because of ROS
function on surface of airway and lung epithelium

Improvement in both innate and adaptive
immunity function



Deficiency associated with:
Purpura/petechiae

| Poor wound healing (scurvy)

| Immune issues:

: Impaired collagen synthesis for barriers

Impaired antioxidant performance-
increased free radical production

Mucous
Membranes




Vitamin C

Supplementation
- Recommended: 75-90 mg/day




Necessary for phagocytic activity
Limits inflammatory response
promoted by specific T cell subtypes
Promotes wound healing




Immune issues: &
B cell

B cells &”’““""’//
Decreased proliferation /
Decreased immune globulin production

T cells- Decrease in overall proliferation

Tyt cytokines decreased
T2 cytokines and T regulatory cells increased

T cell
Immunity



Supplementation
Sunlight (5-30 min, 2x per week)
Foods- Fish, liver, fortified foods
(milk, cheese, OJ)

Supplementation

- Vitamins
- Ergocalciferol (D2) or
Cholecalciferol (D3)
- Recommended: 600-800 1U
- Replenishment: 1000-4000 1IU
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Vitamin E

‘ % Deficiency associated with:

Neurologic symptoms

Atopic disease
Immune issues:

Loss of phagocyte responses Teat

T and B cell dysfunction

Difficulty controlling viral infections e
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Vitamin E

- Supplementation
' Recommended: 15 a-TE/day




Nutrition-Immunity link
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Over nutrition and Obesity

Promotes inflammation

Promotion of immune system stimulation
causing autoimmunity

Poor wound healing

Increased susceptibility to respiratory,
gastrointestinal, risk for nosocomial, viral
( tuberculosis, H-pylori) and liver infections

+ And a worse outcome, as shown in the 2009

influenza a pandemic.




| Calorie restriction
¢

O > s i
h\; Studies of rodents have shown that CR without

}" l malnutrition has powerful, cancer-protective effects

(up to 62% reduction in cancer incidence), and it

increases maximal life span by as much as 60%
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Gut is the largest “immune organ”

Containing :
>65% of all the immune cells in the body
>90% of all Ig-producing cells

In an adult human, the intestine contains 3-fold

greater Ig-producing cells ( about 7x10 1) as
compared with bone marrow (2.5%1010).

Thus, a significant part of the immune system interacts
with what we eat.



Infection

nutrient intake

Malabsorption
-
catabolism

Relationship between nutrition and infection




Nutrition-Immunity link

* Macronutrient deficiency
— Protein, Calories

— Malnutrition is the most common cause of immune
dcficiency world-wide

* Micronutrient deficiency

— Elements, Vitamins

* Overnutrition

— Excess of macronutrients




Limited food access
Chronic disease
Chronic Pain
Dental/Feeding issues
Medications

Severe dieting




Innate Immunity

Impaired phagocyte function = "9
Adaptive Immunity

T cells

- Decreased numbers and function
- Increased susceptibility to opportunistic
infections

T cell
Immunity
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Protein Energy Malnutrition Increases Prevalence of Infection,
Leading to Energy loss for the Individual
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Food craving

= emotional (intense desire to eat),
= behavioral (seeking food),
= cognitive (thoughts about food),

® and physiological (salivation) processes.



carbohydrate-rich foods can be a way of self-
medicating anti stress




sleep disturbances

® food containing or promoting
the synthesis of serotonin and melatonin at dinner

= including roots, leaves, fruits, and seeds such as almonds, bananas contain melatonin
and/or serotonin.

®  Protein foods

® such as milk and milk products are the main sources of the sleep-inducing amino acid
tryptophan.

®  milk products such as yogurt could also augmented natural killer cell activity and reduce
the risk of respiratory infection
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Water requirement

® Adequate hydration must be maintained according to
® remote (heart or renal failure) and

® recent clinical history (diarrhea, vomiting, electrolyte imbalances).
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