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Overview

v What is the immune system?

v" Nutrients and foods to support the immune system
v What are your next steps?

v Immune boosting menu ideas

v Recipe demonstration



Immune System:

Designed to fight off germs and

foreign substances like bacteria,

viruses (think flu, COVID19), and

parasites

Mucous membranes
in nose and throat

Tonsils

Thymus

Bowel

Bone marrow

Skin

What are the parts of the immune system?

Lymph nodes

Mucous membranes
in bladder and

genitals
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Adaptive
and
Innate
Immune

Systems

Against specific
pathogens or
changed body cells

Defense cells in the
blood:
B lymphocytes

Antibodies—

Adaptive
Defense

Defense cells in the
tissue:
T lymphocytes

Innate
Defense

Against foreign
substances, injuries,
and pathogens

Bacteria killing
substances

— Protection on the
outside: skin

Protection on the
inside: all mucous
membranes

First attack in the
tissue: scavenger
cells
(phagocytes)




Innate Immune System Functions

The body’s first line of immune response

Immediate, nonspecific response to foreign substances

For example, it makes sure that bacteria that have entered the skin
through a small wound are detected and destroyed on the spot within a
few hours

Includes protective barriers such as:

Skin which keeps out majority of pathogens

Mucus that traps pathogens

Stomach acid that destroys pathogens

Beneficial bacteria that live in the gastrointestinal tract (the gut microbiome)
Compounds in sweat and tears help create anti-bacterial compounds
Immune system cells that attack all foreign cells entering the body
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Innate Immune System: Metabolic Activity

Oxidative burst — Where certain immune cells produce a burst of
reactive oxygen species which creates waste in the form of free radicals

Proliferation - When the immune system encounters a foreign
invader, it ramps up production of cells, chemicals and proteins

Inflammation — Which isolates the injured or infected area and helps
deliver immune cells, chemical messengers, and antibodies to sites of
injury or infection



Innate Immune System: Key Nutrient
Requirements

Vitamin C, - Oxidative
vitamin E, iron, burst
zinc, copper,
selenium

Proliferation

Inflammation

Vitamin A, vitamin D,
_, folate, vitamin B12,
vitamin B6, iron, zinc,
probiotics

Omega-3 fatty acids



Adaptive Immune System Functions

The second line of defense against foreign invaders

Involves a complex, targeted response to a specific pathogen
Provide long-lasting protection; for example, someone who
recovers from measles is now protected against measles for their
lifetime

Develops memory of foreign substances so that B and T cells can
respond quickly to eliminate repeat invaders



Adaptive Immune System: Metabolic Activity

Cell mediated response - T cells induce apoptosis (cell death) in
virus-infected cells, cells contaminated with bacteria, and cancer cells

Antibody response — B cells secrete antibodies that blocks
adhesion of bacteria and viruses to mucosa



Adaptive Immune System: Key Nutrient
Requirements

Omega-3 fatty acids,
vitamin A, D, C, E, B6,

B12, folate, zinc, iron,
/ copper, selenium and \
probiotics B cells
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Cell mediated Antibody

Immune
response

response




Focus on Food

- Most people don’t meet the recommended guidelines for common
nutrients in their diet, because of this, our discussion today will focus
on getting adequate nutrients through food

- We understand the potential benefits of supplements, but it is a
complicated and individual choice best discussed with your registered
dietitian/nutritionist or physician



Nutrient Recommendations

Dietary Reference Intakes (DRI) - is the general term for a set of reference values used to
plan and assess nutrient intakes of healthy people. These values vary by age and sex and

include:

Estimated Average Requirement (EAR) - The average daily nutrient intake level
estimated to meet the requirement of half the healthy individuals in a particular life stage

and gender group

- E.g. EAR for calcium is set using a criteria for maximizing bone health and is set at a
point that will meet the needs of half of the population

Recommended Dietary Allowance (RDA): Average daily level of intake sufficient
to meet the nutrient requirements of nearly all (97%-98%) healthy people

Adequate Intake (Al): Established when evidence is insufficient to develop an RDA
and is set at a level assumed to ensure nutritional adequacy



Prevalence of Micronutrient Inadequacies Among
US Residents Ages >4 Years

* National Health and Nutrition Vitamin D 05
Examination Survey (NHANES) 2007- Vitamin E 88
2010 (n = 16,444) o

Vitamin A 43
Vitamin C 39
Zinc 11
Folate 9.5
Vitamin B6 9.5
Iron 7.4
Copper 4.2
Vitamin B12 25

Selenium 0.3



|2 Nutrients to Support the Immune System
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|. Copper

RDA: 900 mcg/day

Food Copper (mcg)
Sesame seeds, /4 cup 1470
Cashew nuts, 2 cup 880
Soybeans (edamame), | cup 700
Shiitake mushrooms, "2 cup 650
Garbanzo beans, | cup 508
Chocolate, | ounce 70% dark 501

Asparagus, | cup 300
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2. lron

RDA: men and women 51 years and older: 8 mg/day,

women 19-50 years: 18 mg/day

Food

White beans, /2 cup canned
Tofu, /2 cup firm

Lentils, /2 cup

Spinach, /2 cup boiled
Cumin seeds, 2 tsp
Tomatoes, /2 cup canned
Turmeric, 2 tsp

Asparagus, | cup

Iron (mg)
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3. Zinc

RDA: adults |9+ years: men: | | mg/day, women: 8 mg/day

Food Zinc (mg)
] Oysters, 6 medium 27-50
] Chicken, dark meat 3 oz 2.4
] Beef, 4 oz 4-6
) Pumpkin seeds, /4 cup 2.5
 Yogurt, | cup 1.5

] Asparagus, | cup I
] Shiitake mushrooms, Y2 cup I




4. Vitamin D

RDA: adults19-70 years: 600 IU/day, 7| years and older: 800 IU/day

Food Vitamin D (IU)
J Cod liver oil, | tablespoon 1360
J Sockeye salmon, 3 oz 570
J Mushrooms, raw, | cup exposed to UV light 366
J Sardines, 3 oz |75
J Fortified milk and milk alternatives, | cup 100-144 |
J Tuna fish, 3 oz light canned 40

J Sunshine




5. Vitamin C

RDA: men 90 mg/day, women 75 mg/day

Food

Papaya, | whole

Bell pepper, | cup
Broccoli, | cup
Brussel sprouts, | cup
Strawberries, | cup
Pineapple, | cup
Orange, | medium
Kiwi, | 2-inch
Cauliflower, | cup

Vitamin C (mg)

170
| 15
100
97
85
80
70
64
55




5. Vitamin C

Food

Kale, | cup

Cabbage, | cup

Parsley, '/2 cup

Melon, /2 cup

Tomatoes, | cup
Asparagus, | cup
Blueberries, | cup
Fennel, | cup
Pomegranate seeds, 2 cup

Vitamin C (mg)

53
50
40
30
24
14
14
10
9




6. Vitamin B6

RDA: 19-50 years: 1.3 mg/day, men 51 years and older: |.7 mg/day, women
51 years and older: |.5 mg/day

Food Vitamin B6 (mg)

) Chickpeas, | cup canned .1

o Turkey, 3 oz 0.7
) Salmon, 4 oz 0.6
) Sweet potato, | cup 0.5
) Spinach, | cup 0.4

) Garlic, 6 cloves 0.2 -
1 Bell peppers,| cup 0.2




/.Vitamin A

RDA: women: 700 mcg/day, men: 900 mcg/day

Food Vitamin A (mcg)
J Sweet potato, with skin, | cup 1921
) Carrots, | cup raw 1020
J Spinach, | cup boiled 940
J Cantaloupe, | cup 270
1 Bell pepper, | cup | 44

J Mango, | whole | 15




8. Folate

RDA: adults 400 mcg/day

Food
) Asparagus, | cup

J Spinach, | cup cooked
) Lentils, 1/2 cup cooked
) Beets, | cup cooked

J Garbanzo beans, 2 cup
) Romaine lettuce, 2 cups
- Avocado, Y2 cup

Folate (mcg)

270
260
179
136
135
130
60




9. Vitamin Bl 2

RDA: adults 2.4 mcg/day

Food Vitamin Bl2 (mcg)
) Sardines, 3 oz 8
- Salmon, 4 oz 5.6
) Tuna, 4 oz 2.6
) Scallops, 4 oz 2.4
- Nutritional yeast, 2 tbsp 2.4

J Yogurt, | cup I
J Egg, | 0.5




| 0. Selenium

RDA: adults 55 mcg/day

Food Selenium (mcg)
) Tuna, 3 oz 92
- Salmon, 4 oz 43
) Tofu, 4 oz 20
J Mushrooms, "2 cup |18
) Egg, | each |5

] Asparagus, | cup 10



| |. Vitamin E

RDA: adults 15 mg/day

Food Vitamin E (mg)
) Sunflower seeds, "4 cup 12
J Almonds, | oz 7/
J Sunflower oil,| tbsp 6
J Spinach, | cup 3.7
J Avocado, | whole 2.7

J Chili peppers, 2 tsp 2




2. Omega-3 Fatty Acids

Three main types - alpha-linolenic acid (ALA), eicosapentaenoic acid
(EPA ), and docosahexaenoic acid (DHA)

No RDA, Adequate Intake for ALA for women: |.I gm/day, men: |.6
gm/day
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2. Omega-3 Fatty Acids

Food

Flaxseed oil, | tbsp

Chia seeds, | ounce
Flaxseeds, 2 tablespoons
Walnuts, /2 cup

Sardines, 3 oz

Salmon, 4 oz

Beef, grass fed 4 oz
Soybeans (edamame), | cup
Brussels sprouts, | cup

Omega-3’s (gm)

7 gm
5¢gm
3

2.7

| .4
1.3
.|

I

0.2




Probiotics

Are a combination of live beneficial bacteria and/or yeasts that naturally live

in your body (majority are in the gut) and have been shown to benefit both
innate and adaptive immune responses

- Your gut constitutes approximately 60% of your entire immune system
Influence immune functions by interacting with gut-associated immune cells

Require regular consumption because they have not been shown to
permanently alter your gut microbiome



Probiotics

- More important than quantity is diversity of strains and sources of
probiotics for a healthy gut microbiome

- 2 common strains of probiotics are Lactobacillus and Bifidobacterium



* Add in a variety of sources:

Probiotics

Probiotic foods:

U 00000 0O

Kefir

Yogurt with live active cultures

Fermented vegetables
Sauerkraut

Tempeh

Kombucha tea

Kimchi

Miso




Phytonutrients/Phytochemicals

- Are plant (phyto) chemicals: compounds in plants (fruits, vegetables,
whole grains, nuts, seeds, and legumes) that contribute to their color,
taste, and smell

- Give carrots their vibrant orange hue, Brussels sprouts their bitter taste,
and hot peppers their searing bite



Phytonutrients/Phytochemicals

A few examples of the way they function:
v Enhance immunity and intercellular communications

v Prevent DNA damage and help with DNA repair from exposure
to toxins

v Reduce the kind of oxidative damage to cells that can spark cancer
v Supports apoptosis (programmed cell death) of damaged cells

v Inhibit the reproduction of cancer cells and slow the growth of
tumors



Phytonutrients/Phytochemicals

Color
White

Red
Red-purple

Orange

Orange-Yellow

Yellow-Green

Green

Phytonutrient Fruit/veg

Allyl sulfide Leeks, garlic,
onions
Lycopene Tomatoes
Anthocyanins and Grapes, berries,
polyphenols cranberries
a- and B-carotene Carrots, mangos,
pumpkins
B-cryptoxanthin and Canteloupe,
flavonoids peaches, tangerines
Lutein and Spinach, avocados
zeaxanthin
Glucosinolates Broccoli, kale



Herbs And Spices To Support The Immune System

Turmeric/Curcumin + Black pepper
Ginger
Cinnamon

Basil

Rosemary
Cayenne pepper
Cloves

Oregano

Garlic




Garlic To Support The Immune System

Garlic contains allicin which is an antimicrobial compound

Allicin helps to prevent free radical damage to linings of blood vessels,
limiting inflammation

Allicin forms when garlic is crushed or diced and left in the open air at
room temperature for at least ten minutes before being eaten

Some studies have shown that both fresh garlic as well as aged garlic
extract may reduce viral upper respiratory infection severity as well as
function in the prevention of infection with viruses that can cause
colds



Inflammatory Foods in your Diet to Decrease

Refined and processed Trans fats Red meat, processed meats
carbohydrates —
Added sugars, white flour

Excess calories



Inflammatory Foods to Avoid
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Online Resources

Environmental Working Group:
Institute for Functional Medicine:
Physicians Committee for Responsible Medicine:

Micronutrient Information Center

Dietary Guidelines for Americans 2015-2020, Eighth edition,




Immune Boosting Breakfast




Immune Boosting Lunch




Immune Boosting Dinner




Immune Boosting Snacks




What Is Your Next Step!?




Example 2-Month Action Plan

Month |
* Start eating more colorful non-starchy vegetables, especially
dark green and purple/blue/red fruits, such as...
* Double your portion of salad or vegetables at dinner
* Blend spinach into smoothies
* Snack on fresh or cut up bell peppers and hummus

* Top yogurt with strawberries



Example 2-Month Action Plan

Month 2
* Start substituting pro-inflammatory foods with anti-
inflammatory foods, such as...

Instead of sweetened/flavored yogurt purchase unflavored and mix in your
own fruit and nuts

Prepare a meatless meal one or more times per week using beans or lentils as
the protein source

Add more herbs and spices to meals

Request vegetable toppings rather than meat toppings on foods such as pizza



Next we will be doing a recipe demonstration...




Adapted from the cookbook “Saladish: A Crunchier, Grainier, Herbier, Heartier,
Tastier Way with Vegetables” by llene Rosen

It’s All Green: the Vegetables

Ingredients:

Choose whichever vegetables
look beautiful. Aim for [-2
pounds of vegetables for 3-4
people

4 ounces green beans and/or
sugar snap peas, trimmed
4 ounces asparagus, trimmed

3 ounces zucchini, ends trimmed
and cut diagonal into 2-inch
pieces

| large celery stalk, cut into thirds
crosswise and lengthwise into sticks

| medium green bell pepper, cut
into 2-inch pieces

3 ounces fennel bulbs, trimmed root
ends and cut off stalks, cut bulbs
lengthwise in half and into wedges

3 ounces Belgian endives, ends
trimmed and leaves separated



Adapted from the cookbook “Saladish: A Crunchier, Grainier, Herbier, Heartier,
Tastier Way with Vegetables” by llene Rosen

It’s All Green: the Vegetables

I. Bring large pot of salted water to a rolling boil and ready a large
bowl of ice water

2. Add the green beans and/or snap peas to the boiling water and
blanch just until they turn bright green. Remove them with a large
slotted spoon and transfer to the ice water. Return the water in
the pot to a boil and repeat with the asparagus, blanching until just
tender, about 2 minutes depending on thickness, before
transferring to the ice water. Set aside.



Adapted from the cookbook “Saladish: A Crunchier, Grainier, Herbier, Heartier,
Tastier Way with Vegetables” by llene Rosen

Pumpkin Seed Hummus

Ingredients:

2 cups pumpkin seeds, toasted

2 large garlic cloves

2 tablespoons Dijon mustard

Y2 cup rice vinegar

2/, cup of olive oil

/4 cup hot water, or more if necessary
| teaspoon salt

/2 teaspoon pepper

Directions

Put the pumpkin seeds and garlic in the bowl of a
food processor or in a blender and pulse until
uniformly ground, scraping down the sides as
necessary. The mixture will be rough and sandy
looking.

Add the mustard and vinegar and pulse to combine.
With the motor running, slowly drizzle in the oil,
stopping to scrape down the sides of the bowl.
Drizzle in the hot water, processing until it is the
consistency of thick hummus. Season to taste with
salt and pepper. Transfer to a small serving bowl.
Cover and refrigerate until ready to serve.



Adapted from the cookbook “Saladish: A Crunchier, Grainier, Herbier, Heartier,

Tastier Way with Vegetables” by llene Rosen

Avocado Mint Dip

Ingredients:

| large ripe avocado
5 teaspoons fresh lemon juice

3 tablespoons chopped fresh
mint leaves

A pinch of cayenne pepper
/2 tsp salt

5 tablespoons water

Directions:

Pit the avocado and scoop the flesh
into the bowl of a food processor
or into a blender.

Add the lemon juice, mint, and
cayenne, salt and pulse to puree,
pouring in the water as you go.

Transfer to a small serving bowl.
Cover and refrigerate until ready to
serve.



Adapted from the cookbook “Saladish: A Crunchier, Grainier, Herbier, Heartier,
Tastier Way with Vegetables” by llene Rosen

Cilantro Cumin Dip

Ingredients:

Y2 cup olive oil
5 teaspoons of cumin seeds

2 /2> cups chopped fresh cilantro
leaves

3 tablespoons rice vinegar
| tablespoon seasoned rice vinegar
2 teaspoons Dijon mustard

Y2 tsp salt and "4 tsp pepper

Directions:

|. Pour the oil into a small saucepan and add
the cumin seeds. Bring to a simmer over
medium heat and simmer gently for 10
minutes. Let cool

2. Put the cilantro, vinegars, and mustard in

the bowl of a food processor or in a blender
and pulse to combine. With the motor
running, drizzle in the cumin oil an seeds
until the mixture is emulsified. Transfer to a
small serving bowl. Cover and refrigerate
until ready to serve.
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