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2019 Quoteg Frontiers of Immunology Journal

G LG -kskbligh&ditiat nutritional deficiency or inadequacy can
impair iImmune functions. Growing evidence suggéstd for certain
nutrients increased intake above currently recommended levels m:
help optimize immune functionsncludingimproving defense
function and thusresistance to infection, while maintaining
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ReferenceWu, D,Lewis EDRPae M, MeydaniSN.Nutritional modulation of immune function: Analysis of evidence, mechanisms, and clini
relevance. Frontiers of Immunology. 2019, 9/article 3b@0s://www.frontiersin.org/articles/10.3389/fimmu.2018.03160/full

Especially True it Seems for:
Vitamin C

Vitamin E
Selenium
Vitamin D


https://www.frontiersin.org/articles/10.3389/fimmu.2018.03160/full

NIH Feb 3, 2021: Review of Supplements and Nutraceuticals in Covid
19 Prevention and Treatmemnts:/iwww.ncbi.nim.nih.gov/pme/articles/PMC7872359/
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protect against the effects of acute respiratory viral infections by supporting
normal maintenance of the immune system].

A Nutritional strategies can also play a role in the treatment of hospitalized
patients, as malnutrition is a risk to COMI® patients P45.

AOverall, supplementationof vitamin C, vitamin D, and zinc may be an effecti
method of ensuring their adequate intake to maintain optimal immune
function, which may alsoonvey beneficial effects against viral infectiodsie
02 U0UKSANI AYYdzy2Y2Rdzf F G2NB STFFSOUa


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R245

Ad{ 2YS 2F OGUKS YI AY NKI®jwhidghlalsbhaopeh T :
to be linked to poor nutritional status, include obesity, hypertension,
cardiovascular diseases, type Il diabetes mellitus, and indeed age
related malnutrition [1,3,247]. €

AGLYRAODARdzZ f &8 aK2dzZ R LI & FGaGSyuaAaz2,
particularly their intake of vitamin D, considering that vitamin D
deficiency Is widespread.

AThe prevailing evidence seems to indicate an association between
vitamin D deficiency with COMI® incidence and, potentially, severity
[136 © «


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R242
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R133

Adl 4 | NBadzZ 6 a2yYS AYUISNY!
general public, particularly those at high risk of infection, t«
consider vitamin D supplementation.

AHowever, further welkcontrolled clinical trials are required
02 O2YFANY UKSAS 20aSNIAI GA

ReferencelordanR et al. Dietary Supplements and Nutraceuticals Under Investigation for-Cb¥Adevention and
Treatment. National Institutes of Health Preprint Pilot. Feb 3, 2021.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/

Function & Modulators of Immune System

aThe main functions of body's immune system aretotect the host against
Infection from pathological microorganismt clear damaged tissuesnd to
provideconstant surveillance of malignant celteat grow within the body.

Additionally, the iImmune system develogppropriate toleranceto avoid
unwanted response to healthy tissues of self or harmless foreign substances.

There Is considerable heterogeneity among individuals in the vigor of their
Immunological function, largely owmg to factors suclganetics, environment,
lifestyle, nutrltlonIyR UKS AYUSNY OUAzyYy 27 i KSa

Reference: Wu, D,Lewis EDRPae M, MeydaniSN.Nutritional modulation of immune function: Analysis of evidence, mechanisms, and clinical relevance. Frontiers of Immz0idogy.
9/article 3160https://www.frontiersin.org/articles/10.3389/fimmu.2018.03160/full



https://www.frontiersin.org/articles/10.3389/fimmu.2018.03160/full
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Innate Immune Systemiacrophages (monocytes), Natural Killer Cells, Neutrophils,

ore:PNagocytosis on Contact.
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Adaptive Immune Systeqrgenerates specific antibodiegainst pathogens or
cancer cells displaying noself MHC | and sometimes MHC Il as well.

MajorHlstocompatablllty:omplex ‘Antigen (protein) MHCdn all cells; MHCHI
2yte 2y a2YS aLISOAIFIfAI SR OSttad hy 2

Any infectious agent (i.e. virus, bacteria, fungus etc.) that enters your
body will eventually be taken up in your lymphatic system. Foreign

agents (i.e. virus) have proteins on cell surface (MHC) that act as
antigens

Antigen (on virus)
_l._,_,-'-""

Figure 1
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This may happen very soon after infection, or it may not happen
until the invader has found a niche and begun to replicate. In one of
your lymph nodes, the infectious agent will bump into a
macrophage. The macrophage will ingest the invader. Neutrophils
and dendritic cells also ingest invaders upon contact as part of
Innate immunity.

S am Yoarml

Figure 2
Macrophage surrcound=eat=s"" thhe wirus

12



Then the macrophage and dendritic cells take the invader apart and
displays the virahntigenson its surface for other immune cells to

read (APC cells)

Antigens Hey
Lookee
T — herel
Macrophage
Figure 3

Macrophage displays the antigens of the
wirus on its surface to alert and activata

the othar cells.



The antigens act as an identity card that allows our immune system to
recognize invaders

After displaying the agent's antigens, the macrophage and dendritic cells
will send out a message (cytokines) to-aelper cell (CD4 cells) to read
and recognize the antigens.

@ ;hﬂ._
acrophage RS

T-Helper Cell
Figure 4

T-helper cell reads and recognizes the antigens



This message activatedhé€lper cells and triggers the immune
response. Once the-Aelper cells reads antigens, it sends out

messages to activate B cells (lymphocytes), which read antigens from
the macrophage's surface
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B-cells, in turn, come and read the antigens on the macrophage


http://img.thebody.com/legacyAssets/24/99/immuno5_lg.gif

The activated B lymphocytes morph irRtasma B celland produce millions of

antibodies The antibody is a protein that will bind to a specific antigen, for example,

a measles antibody will only bind to a measles virus. We produce antibodies because,
given the high concentration of infectious agent that is needed to cause disease, our
macrophages could not go after the invaders alone. However, antibodies can
outnumber the invaders and help us get rid of them. Some activated B cells morph
Into memory B cellswhich store the antigen data in case the invader presents itself in
the future (acquired immunity and vaccination premise).

Go get "em,
guys! e You
// betchal

TS

. Antibodies
Figure 7



Once an antibody has "coated" an invader, it broadcasts a signal that
says, "eat me and whatever | have captured”. A macrophage will in
turn get the message and will devour the antibeaytigen complex

and rid the body of the infectious agent

See Next Slide For lllustration



Macrophage Ingests antigamtibody complex
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Ending The Battle

Eventually, as this process continues, the number of infectious agents will decrease, an
the body will need to stop the battle. However, all the cells are still activated, and the
Immune system needs to put them to rest. Another kind of T cell, teeppressor cell or
T-reg cell (T8 or CD8 cell), will send out cytokines to other cells ardctdate" them.
Without the Fsuppressor cells, the body would continue trying to fight off a disease that
no longer exists (and eventually would end up fighting its own ga@sin autoimmune

diseases). Fohn-Depth Review of How Immune System Works | Recommend the
fO”OWIﬂg 2019 reV|eW artiCla&ps://www.ncbi.nIm.nih.qov/pmc/articles/PI\/IC6723551/

IH+'= time=e +to rmre=s1it. T-Helper el
Sood job.

Figure 11
19


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6723551/

Many Factors Can Impact Immune System Competency:

AAging

ADiet and Alcohol

ASupplements

APhysical Activity

ASleep

AStress/Depression

AHealth Conditions (Diabetes, HIV infection)
ADrugs (many drugs suppress immune function)



Aging:
By age 5%0 ¢ Immune function declines due to:

1. Thymus Gland Involution{Cells less intelligent)zinc shown to reverse this
problem to some degree (we will see later)

2. Cumulative Free Radical Damage to Immune Chlisnuno-senescence

3. Decreased Respiratory Bursts by Neutrophugamin C transporter less
efficient, thus decreased peroxide generation to destroy viruses and other
microbes and emerging cancer cells. But higher vitamin C intake and/or IV
vitamin C can counter this agelated change, as seen in elderly patients with
respiratory tract infections nup:mwwaginganddisease org/EN/10.14336/AD.2020.0p18



http://www.aginganddisease.org/EN/10.14336/AD.2020.0918

Diet and Alcohol:

Refine SugaWeakens Immune Functiandecreased antmicrobial peptides

A Kiselar J, Wang RubyakGR et al. Modification of betdefensins2 bydicarbonylsmethylgyoxabnd glyoxal inhibits antibacterial and chemotactic functiowiino. PLOS One. August
2015.https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0130533

A https://www.sciencedaily.com/releases/2015/08/150806151354.htm
A Myles IA. Fast food fever: reviewing the impacts of the Western diet on immunity. Nutrition Journal. Junkt2@d4nutritionj.biomedcentral.com/articles/10.1186/1472891-13-61

AlcoholWeakens Immune Functiandosedependent relationship, but abr-
none effect has been shown

Sarkar D, Jung M, Wang HJ. Alcohol and the immune system. Alcohol Research. 2015;3821t58.//www.ncbi.nlm.nih.gov/pmc/articles/PMC4590612/

Addiction Campus: The effect of alcohol abuse on the immune system. (2@18)//www.addictioncampuses.com/alcohol/effegin-immunesystem/

Kovacs BylessinghanK. Influence of alcohol and gender on immune response. Alcohol Research Current Review. 2002;2683):257
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6676685/#!p0=84.7222

Sarkar D, Jung M, Wang HJ. Alcohol and the immune system. Alcohol Research. 2015; 382568, //www.ncbi.nlm.nih.gov/pmc/articles/PMC4590612/



https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0130533
https://www.sciencedaily.com/releases/2015/08/150806151354.htm
https://nutritionj.biomedcentral.com/articles/10.1186/1475-2891-13-61
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4590612/
https://www.addictioncampuses.com/alcohol/effect-on-immune-system/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6676685/#!po=84.7222
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4590612/

CBD and TH@/eaken Immune FunctionoOverall, the data overwhelmingly support
the notion thatCBDis immune suppressive and that the mechanisms involve direct
suRIpressmr;_ of activation of variQus immune cell tﬁ)es,mductlorl of apoptosis,and
LINE Y2UAZ2Y 2F NbB3Idzt | 42N OStftaz g K@K :
Reviewhttps://www.ncbi.nim.nih.gov/pme/articles/PMc71736761 HCalSo appears to be
IMMUNOSUPPIeSSIVEitps://link.springer.com/article/10.1007/s11480159603 3

Physical Activity Light to Moderate Exercise Strengthen Immunity, but Over Training
Weakens Immunity increasing URTI incidence

https://www.sciencedaily.com/releases/2020/03/200331162314.htm
https://www.ncbi.nIm.nih.gov/pmc/articles/PMC5911985/

April 2020 Reviewhttps://www.health.com/fitness/doesexerciseboostimmunity
British Medical Bulletirttps://academic.oup.com/bmb/article/90/1/111/324145
https://pubmed.ncbi.nim.nih.gov/23540172/

SmokingWeakens Immune FUNCtiORs:/www.ncbi.nim.nih.govipme/articles/PMC5352117/

Insufficient SleepNeakens Immunity

ReferenceBesedovski, Lange T, Born J. Sleep and immune function. European Journal of Physiology (201201883124 //www.ncbi.nlm.nih.gov/pmc/articles/PMC3256323/



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7173676/
https://link.springer.com/article/10.1007/s11481-015-9603-3
https://www.sciencedaily.com/releases/2020/03/200331162314.htm
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5911985/
https://www.health.com/fitness/does-exercise-boost-immunity
https://academic.oup.com/bmb/article/90/1/111/324145
https://pubmed.ncbi.nlm.nih.gov/23540172/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5352117/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3256323/

De p reSS I O ﬂ\Neake n S I m m U n Ity https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3002174/

SthSS\Neake nS I m m U n it)v{tps://www.ncbi.nlm.nih.qov/pmc/articles/PI\/IC1361287/

Certain Nutrients May Depress Immune Functi(IDmegaB fats, green tea
catechins, vitamin D blood level above 140nmol/L or 5 U, D Lewis ECPag M, Meydan

SN.Nutritional modulation of immune function: Analysis of evidence, mechanisms, and clinical relevance. Frontiers of Im @yarticle 3160
https://www.frontiersin.org/articles/10.3389/fimmu.2018.03160/full

2. SomeDrugs:Corticosteroids (Prednisone), Thhibitors for autoimmune disease
l.e. Humira, Remicade), Amngjection drugs used by transplant patients (i.e.

yC I OS p O I’I nattps://www.healthline.com/health/immunosuppressardruqs#treatment

3. Comorbidity Health Conditiongncreasing Risk for Severe CoMifl Infectiong
H¥pertenS|on, Diabetes, Over g6 Cancer Patients, Chronic Kidney Disease, HIV
Infection¢ CKD andHIV positive pthiave highest mortality risk

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7314621/
https://pubmed.ncbi.nlm.nih.gov/33563817/
https://www.medrxiv.org/content/10.1101/2020.07.02.20145185v2



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3002174/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1361287/
https://www.frontiersin.org/articles/10.3389/fimmu.2018.03160/full
https://www.healthline.com/health/immunosuppressant-drugs#treatment
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7314621/
https://pubmed.ncbi.nlm.nih.gov/33563817/
https://www.medrxiv.org/content/10.1101/2020.07.02.20145185v2

Proactive Strategies tdlaintain a Strong Immune System:

1. Get enouglSeep- your Immune system recharges during sleep.

20 5 2 rY dNr]até\%erclse stren%tlp1 S immunity, but qver
g ﬁl]rgcr)g and cgve{ra mg weakens immunity, even in high performance athlet

3. Stress Managementkeep ¢ rtlsoII vels in check (meditation, mibaddy,
REVOU SO NI O NT Ry 0 ( Y

4. Minimize or Eliminate a%ents that Suppress Immunity (Smoking, Alcohol,
Certain Recreational Drugs etc

4. Optimize Intake of Nutrients that Support Immune Function



Nutritional Factors We Will Review

Vitamin C
Vitamin E
Zinc
Selenium
Vitamin D
Probiotics
Medicinal Mushrooms
Astragalus
Milk Thistle
. Indole-3-Cabinol
. Melatonin
12. L-Glutamine
13. Quercetin
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Vitamin C and Immunity

ANeutrophils require Vitamin C to generate vitkiling respiratory bursts (free
radicatperoxides)

ANeutrophils pump Vitamin C into their cells against a concentration gradient, thi
have higher Vitamin C concentrations than blood

AWith aging, Vitamin C pump (transporter) is more sluggish, reducing neutrophil
Vitamin C levels, which makes the neutrophil less capable of killing viruses
(especially after age 60)

AStudies show that higher intakes of vitamin C in older subjects can improve
neutrophil function, by enabling neutrophils to access more vitamin C.

AVitamin C also protects neutrophils against the free radicals they use to kill viru



AVitamin C increases movement of neutrophils and other immune cells
towards virus location in the body (chemotaxis)

AVitamin C strengthens the physical barrier to infection in lungs, intestinal tre
and elsewhere.

AVitamin C is also required by adaptive immune system, enhancing maturati
and replication of Bells and {cells (lymphocytes)

AVitamin C turn over rate is much faster during an infection, thus further
iIncreasing vitamin C requirement.

ASuboptimal Vitamin C increases riskMETosig NETs, which trigger life
threatening cytokine storm. (see next slides)

Reference2017 Review: Vitamin C and Immune Function
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5707683/



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5707683/

Neutrophils:

1. Generate Respiratory Bursts at Pathogen - ) 5 5

HO® DSYSNIUS bSdzZiNRPLKATZ2ZSEYNY &I & 0dzQB NO& M
cytokine storm

3. Vitamin C is required for all these functions

4. Neutrophils pump vitamin C into their cells from bloodstream against a

concentration gradieng thus have higher conc. of vitamin C than plasma

Speaecific (secondary)

< Formation of NET




Insufficient Vitamin C prompts Necrosis &telosigeading to
CytO kine storm/inflammatioRus.ib.onineiibrarywiley.comaoipdidirecy10.1189/ib.0806541

Shrinkage and chromatin Budding and spilling Phagocytosis by macrophage
condensation apopltotic bodies

A =
-~
Cell swelling
NETosis Disruption of cell membrane

& release of proteolytic enzymes



https://jlb.onlinelibrary.wiley.com/doi/pdfdirect/10.1189/jlb.0806541

To optimize iImmune system function in healthy young people,
requires 100250 mg of Vitamin C daiywhich achieves a blood leve
of at least 5Qumol/L)

For older individuals, the Vitamin C requirement is 1,000 mg per
along with at least 200 IU of Vitamin E to optimize immune functio
especially after age 60

Referencehttps://www.ncbi.nlm.nih.gov/pmc/articles/PMC5707683/



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5707683/

Vitamin C required for all these functions: Neutrophils

T Apoptosis, clearance J Necrosis. NETosis



Vitamin C and Immunity Summary Tabies://www.researchgate.net/figure/Rolef-vitaminGin-immunedefense thll 320843979

Immune System Function of Vitamin C Refs.
Enhances collagen synthesis and stabilization [30-35]
Protects against ROS-induced damage ! [36—40]
Epithelial barriers Enhances keratinocyte differentiation and lipid synthesis [41-45]
Enhances fibroblast proliferation and migration [46,47]
Shortens time to wound healing in patients [48,49]
Acts as an antioxidant/electron donor [50-53]
Enhances motility /chemotaxis [54—-63]
Phagocytes (neutrophils, Enhances phagocytosis and ROS generation [64—71]
macrophages) Enhances microbial killing [54,55,57,58,70,72]
Facilitates apoptosis and clearance [71,73,74]
Decreases necrosis/NETosis [73,75]
Enhances differentiation and proliferation [62,63,76—82]
B=igncl I-lymnphecgies Enhances antibody levels [78,83-85]
Modulates cytokine production [75,77,86-94]

Inflammatory mediator
Ry ors Decreases histamine levels [56,61,95-101]


https://www.researchgate.net/figure/Role-of-vitamin-C-in-immune-defense_tbl1_320843979

Do Most People Have Optimal Vitamin C Status for Immunity? No

In North America low Vitamin C blood levels are very common (belawm@8L) and
Vitamin C deficiency is"4eading nutrient deficiency in U.S. (belowurhol/L)

nme: 2F ' d{d LIRLIzZE A2y KIFI@S t29g tSOSH
requirement for Vitamin E (15 IU per day)

Reference:
https://www.medpagetoday.com/casestudies/infectiousdisease/87976

Very importantly, higher levels of intake (1,000 mg vitamin C per day) have been
shown to prevent the decline in vitamin C depletion within white blood cells during
an infection.

Reference https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5707683/



https://www.medpagetoday.com/casestudies/infectiousdisease/87976
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5707683/

Has Vitamin C Supplementation Been Shown to Help Fight Viral Infections?

Elderly pneumonia patients with severe disease who were given Vitamin C
supplementation in hospital showed faster recovery, as well as normalizatiol
chestX-ray, temperature and ESRyiven up to 1600 mg per day Vitamin C

Referencehttps://v\ANW.ncbi.nlm.nih.qov/pmc/articIeS/PMC57O76£3

Shanghai Clinical Treatment Expert for Cadda included intravenous Vitamin
C Therapy, as part of treatment protocol for moderate to severe C¥id
Infections


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5707683/

AThe recommendation for the use of intravenous vitamin C is large
based on a study they conducted388 total Covid19 patients, of
whichfifty of these patients had moderate to severe Covi®
Infections.

AThe results showed that all the patients who received intravenous
vitamin C therapy, as part of Cowtld treatment, improved, none
of them died, and it shortened their hospital stay by3days
compared to the noavitamin C treatment groupa

References:

Comprehensive treatment and management of corona virus disease 2019: expert consensus statement frc
Shanghai. Chinese J Infect Dis, 2020://rs.yiigle.com/yufabiao/1189815.htm



http://rs.yiigle.com/yufabiao/1189815.htm

NIH Feb 3, 2021

Vitamin C and €¥vid

A¢ LG KlIa oSSy akKz2gy GKIFG a tAGGTE S
plasma levels of vitamin C in healthy individuals, lngher doses of at least

1¢3 g/d are required for

critically ill patients in ICU$08 ® «

AGLYRSSRE GAUGFYAY |/ RSTFAOASYOd9 I LIL

patients [109,110]. COVI

19 Is also associated with the formation of

microthrombi and coagulopathyL L 1] that contribute to its characteristic lung
pathology [L17], but these symptoms can be ameliorated by early infusions
of vitamin C to inhibit endothelial surface-Belectin expression and platelet
endothelial adhesion 1136 ®¢

AGLYGNI OSY 20

za O A U-dinvek l§veld, which adiezhotddls R dzC

elevated in COVHD9 pat
patients [L16. There st

lents 14,115, in a case study of 17 COMID
nerefore preliminary evidence suggesting that vitay

C status and vitamin C administration may be relevant to CoOMD 2 dzl C



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R108
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R109
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R110
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R111
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R112
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R113
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R114
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R115
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R116

Ad¢CKS FANBRO GNRIFET G2 NBLIZNI R Nlesel
Initial results indicated that the administration of 12 g/hRof intravenous
vitamin C for 7 days in 56 critically ill CO¥YfDpatients resulted in a promising
reduction of 28day mortality p = 0.06) in univariate survival analysig]].
Indeed, the same study reported a significant decrease-thi¢lvels by day 7 of

vitamin C infusiong= 0.04) [ 226 ®¢€

Ad¢c2 YIFAYOGQFrAY GAGFYAY [/ aidl Gddzaz Al
that they consume the recommended dietary allowance of vitamin C to
maintain a healthy immune syster]|[ The recommended dietary allowance
according to the FDA is @@0 mg/d, whereas EFSA (European Food Safety

Association) recommends 110 mg/t?[38 d¢€

ReferencelordanR et al. Dietary Supplements and Nutraceuticals Under Investigation for-CbiAkevention and Treatment.
National Institutes of Health Preprint Pilot. Feb 3, 20&fps://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R120
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R121
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R122
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R123
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/

Factors that Deplete Vitamin C from the Body

A Air Pollution

A Smoking

A Being Overweight

A Hypertension, Congestive Heart Failure, Coronary Artery Disease
A Diabetes

A Autoimmune Diseases and other Inflammatory States
A Infections

A Malignancy (1)

A Caffeinated Foods and Beverages (coffee and tea) (2)
A Alcohol (3)

A Stress (4)

A Aerobicc Endurance Exercise (5)
Reference:

1.https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7400679/#:~:text=High%20dietary%20fat%20and%20sugar,Vvitamin%20C%?20intake %2 Bdinsl B2 xt=S
taple%20100ds%20such%20as%20grains,lower%20overall%20vitamin%20C%20intake

2. https://medium.com/beingwell/coffeedepletesvital-micronutrients659cefc408da

3. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7678474/

4. https://www.sciencedirect.com/science/article/pii/S0955286320304915

5. https://lwww.researchgate.net/publication/10591057 Vitamin_C_Effects of Exercise_and_Requirements_with_Training



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7400679/#:~:text=High%20dietary%20fat%20and%20sugar,vitamin%20C%20intake%20and%20status.&text=Staple%20foods%20such%20as%20grains,lower%20overall%20vitamin%20C%20intake
https://medium.com/beingwell/coffee-depletes-vital-micronutrients-659cefc408da
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7678474/
https://www.sciencedirect.com/science/article/pii/S0955286320304915
https://www.researchgate.net/publication/10591057_Vitamin_C_Effects_of_Exercise_and_Requirements_with_Training

Vitamin C Intake Considerations During Pandemic:

1. Adeeva Alin-One Multiple Vitamirg 1,000 mg per dag adds up to a total
of 1,000 mg vitamin C/day (500 mg per dose, taken twice per day)

2. Additional 500 mg of Vitamin C, twice daily, separated-Bynpurs

3. Taking more than 500 mg vitamin C in one dose Is not as effective, as be
500 mg per dose see dramatic decline in absorption.



Vitamin E and Immunity

AVitamin E Protects Immune Cells from Free Radicals, preserving their fun
ADecreases PG synthesis, which otherwise impairs immune cell function
AEnhances Tell immune function

AHuman Studiex show 108400 IU per day decreases URTI infections and
Improves objective parameters of immunity in older subjects

Vitamin E References:
A Lee GA, Han SN. The role of vitamin E in immunity. Nutrients. 2018, 10;1htigt4www.ncbi.nlm.nih.gov/pmc/articles/PMC6266234/

A Annals of Clinical & Laboratory Science, vol. 30, no. 2, 2000 145 Review: Free Radicals, Antioxidants, and the Immiog@y#£ternight Department of Pathology,
University of Utah School of Medicine, Salt Lake City, Utah

A Marcos A, Nova E, Montero A. Changes in the immune system are conditioned by nutrition. European journal of Clinical 20@8ti67 (Suppl 1): 56859
https://www.nature.com/articles/1601819.pdf?origin=ppub



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6266234/
https://www.nature.com/articles/1601819.pdf?origin=ppub

Zinc and Immunity

Zinc affects multiple aspects of immune system
Macrophages, -Eells, Bcells highly dependent upon adeguate zinc to kill viruses

Zinc deficiency, which is common, decreases Thymus Gland secretinymeoilin hormoneg
modulates immune cellsTymulinis a zinecontaining hormone)

Zinc deficiency also impairs other critical aspects of iImmune function

Zinc supplementation shown to increaggymulin secretion, immune cell function and has
decreased incidence and severity of upper respiratory tract infections in older subjects

References:
1. Prasad AS. Zinc in human health: Effect of zinc on imerltseeMoleculaMedicine 2008, 14(%):353357 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2277319/

2. Wu, D, Lewis EPae M, MeydaniSN.Nutritional modulation of immune function: Analysis of evidence, mechanisms, and clinical relevance. Frontiers of Imm20idogy.
9/article 3160https://www.frontiersin.org/articles/10.3389/fimmu.2018.03160/full



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2277319/
https://www.frontiersin.org/articles/10.3389/fimmu.2018.03160/full

AGiven the fact thaboth zinc Deficiencyand zinc Overload Impair
Immune Functions, zinc supplementation should not exceed a
certain dose.

AMy feeling is that 15 mg of zinc is adequate from
supplementation (see next slide)

ReferenceJohnson AR et al. High dose zinc increases hospitalization admissions due to genitourinary complications. Urol. 20@74877;2:63
https://pubmed.ncbi.nim.nih.qov/17222649/



https://pubmed.ncbi.nlm.nih.gov/17222649/

ANorth American population studies show that at 1e8586 of adults do not ingest the
amount of zinc per day that is recommended by government agencies

AZinc RecommendationsAdult males and nospregnant Females should consuri®
mg of zinc per day.

AStudies show that adult males and females in North America average abomg of
zinc intake per day from food.

AElderly individuals (over & of age) average abo@ mg.

AThus A HighPotency Multiple Vitamin containing 15 mg of zimga strong
consideration to guard against mangi zinc deficiency and help correct marginal zinc
deficiency in my view.



AIn North America and in many developed countries 30% of elderly
iIndividuals shown to have mild to moderate zinc deficiency.

AOther groups where marginal zinc deficiency is more common includes Blz
Americans and Mexican Americans, premenopausal women of childbearing
Including females 129 years of age, who are very prone to zinc deficiency.

Zinc References:
A GammohNZ et al. Zinc in infection and inflammation. Nutrients 2017 (June). 9(&)t624//www.ncbi.nlm.nih.gov/pmc/articles/PMC5490603/

A Prasad A. Zinc is an antioxidantandany Ff I YYI G2NB | 3ISydyY Ad0Qa NR{S Ay Kb&Mhy KSIf (K
https://www.frontiersin.org/articles/10.3389/fnut.2014.00014/full

A BriefelRR et al. Zinc intake of the U.S. population: Findings from the Third National Health and Nutrition Examination Surt8941988
Journal of Nutrition 2000. 130(5):1361873shttps://academic.oup.com/|n/article/130/5/1367S/4686375

A . Wu, DLewis EDPae M, MeydaniSN.Nutritional modulation of immune function: Analysis of evidence, mechanisms, and clinical relevance. Frontiers o
Immunology. 2019, 9/article 316ftps://www.frontiersin.org/articles/10.3389/fimmu.2018.03160/full



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5490603/
https://www.frontiersin.org/articles/10.3389/fnut.2014.00014/full
https://academic.oup.com/jn/article/130/5/1367S/4686375
https://www.frontiersin.org/articles/10.3389/fimmu.2018.03160/full

The typical chronic sutHeptimal intake of zinc across our population often leads to signs and
symptoms of mild to moderate zinc deficiegcwhich includes any combination of:

A Decreased immune functioor compromised immune function (decreased natural killer cell lytic
activity), decreased interleukiB activity of Thelper cells, decreased serumhymulinactivity -
requwed for maturation of Iymphocytes)

Decreased taste acuityh{tps://pubmed.ncbi.nim.nih.gov/1765151)7

Decreased dark adaptation

Decreased lean mass

Decreased wound healingtreating skin wounds thtaheal slowly, or not at all, with a topical zinc

ointment has been shown to solve the problem in many caBasthe real problem is often an

Internal zinc deficiency in the first place.

—a —a —a —a

References Zinc, Lean Mass and-IGF

Devine, A. et al. Effects of zinc and other nutritional factors on idgigrowth factorl and insulidike growth factor Inding proteins in postmenopausal
women. Am J CliNutr 1998, 68; 1: 20@06

Roth, H.P., et al. Influence of alimentary zinc deficiency on the concentration of growth hormonelikesgiowth factorl and insulin in the serum of forded
rats. HormMetab Res. 1994, 26: 40408


https://pubmed.ncbi.nlm.nih.gov/17651517

Additional Zinc References

A Devine, A. et al. Effects of zinc and other nutritional factors on idgwigrowth factorl and
iInsulinlike growth factor binding proteins in postmenopausal women. Am NG 998, 68; 1.
200-206

A Dorup, |. Et al. Role of insulike growth factorl and growth hormone in growth inhibition induced
by magnesium and zinc deficiencies. Butl. 1991, 66: 50%21
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Aad!l' Yy 20aSNII GA2Yy I Adpdderds hadsigndicamly lowkr-ziac
levels in comparison to healthy controls and that zue¢icient COVIEL9 patients
(those with levels less than 89 All) tended to have more complication$70.4% vs
30.0%p = 0.009) angbotentially prolonged hospital stay$/7.9 vs 5.7 dayg = 0.048)
relative to patients who were not zinc deficie@dp P&

AdLY O2NZRYVY I OA Mizioswdengd dSs@anbiisicated thadthe
combination of zinc (2M) and zinc ionophorepyrithione) can interrupt the
replication mechanisms of SARSVGFP (a fluorescently tagged SARS\V1) and a
variety of other RNA virusef35,86]. Currently, there are over twenty clinical trials

registered with the intention to use zinc in a preventative or therapeutic manner fc
COVIEM p P €

ReferencelordanR et al. Dietary Supplements and Nutraceuticals Under Investigation for-C¥devention and Treatment. National
Institutes of Health Preprint Pilot. Feb 3, 2081tps://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R84
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R85
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R86
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/

Selenium and Immunity

ALike Zinc, Selenium helps support immune function in various way

Aln animals, low selenium status increases risk of viral and other infections, and
selenium repletion reverses the risk.

ASelenium supplementation shown to slow progression of HIV disease in humans

A{\r/llorg optimal Selenium status shown to decrease virus MUTATION and Replicati
e body

ASelenium shown to inhibit lifghreatening cytokine storm experimentally

ASelenium may help prevent abnormal clots seen is Gt®ipatients

Frontiers of Nutrition Journal Sept 202ttps://www.frontiersin.org/articles/10.3389/fnut.2020.00164/full



https://www.frontiersin.org/articles/10.3389/fnut.2020.00164/full

Selenium supplementation shown to enhance efficacy of
polio virus in human studies

Mol Nutr Food Research 2018tps://www.ncbi.nlm.nih.gov/pmc/articles/PMC3723386/

Selenium shows an impressive array daancer properties
IN human epidemiological studies and anima experiments

Int J Mol Sci. Tan HW et al. Selenium species: Current status and potentials in cancer prevention and therapy. 2019; 20(1):75
https://www.ncbi.nim.nih.gov/pmc/articles/PMC6337524/

Mol Nutr Food Research 2013
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3723386/



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3723386/
file:///C:/Users/james.meschino/Desktop/Wellness Fixes Nov 2015/Lifestyle Medicine Update/https
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6337524/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3723386/

Selenium Status and Covi@®
A{ GdzZRASA AY [/ KAYlIS DSNXIyeé YR { 8SRSy
selenium status, the greater is the risk of mortality in Ca\@doatients

Aln China, the rate of recovery from Co¥ifl shown to be 3x higher in areas where
selenium nutritional status Is superior

Aln GermanyVery low serum Se status was present in 44.4% of their patients. 659
percent of the deceased had low Se vs 39% in those who surViedowest
serum Se were strongly associated with mortality.

Aln Sweden, 71% of elderly are Se deficient when admitted to Intensive Care Unit

AStudies have shown that Se supplementation has significantly reduced infection:
In institutionalized elderly people.



AThe RDA for Selenium appears to be too low to optimize immune function (55 mcg/d)

AThe recommendation in Sweden is for citizens to supplement with 200 mcg per day
of selenium to help optimize immune function and decrease viral replication and
mutation.

Aln addition, 200 micrograms of Se daily have been given in the elderly for years
with significant positive results lowering viral infection rates and
cardiovascular mortality

ASimilarly, 4year Se supplementation in Swedish elderly people reduced
cardiovascular mortality risk by more than 40%, even 12 years after
Intervention. (also included CoQ10)

ReferenceHiffler L et al. Selenium and RNA virus interactions: Potential implications for@&ARInfection (COVHL9). Frontiers in Nutritio.
September 2020https://www.frontiersin.org/articles/10.3389/fnut.2020.00164/full



https://www.frontiersin.org/articles/10.3389/fnut.2020.00164/full

Vitamin D and Immunity

Overview:

1. Achieving a vitamin D status abo¥g80nmol/L ﬁ3G32ng/mL)|s critical for optimal
function of thelnnate Immune Systenmwhich kills pathogens on contadthis level
of vitamin D status also supports function of adaptive iImmune sgstdost North
Americans have vit D blood levels below 75nmol/L, gonkernment considers
50nmol/L to be adequate

2. However, If vitamin D status exceetOnmol/L (56ng/mL)it inhibits key aspects
of Adaptive Immune Systepmmaking it difficult to synthesize antibodies and
secrete cytokines required to fight infections effectively. This may be desirable f
autoimmune disease management, ta_mfplng down an overzealous immune sys
but this is undesirable as way to fight infections.

3. So, target blood Vitamin D level for N@&wmtoimmunePatients =

~ (80-140nmol/L or 32¢ 56ng/ml). In Canad&0 nmol/Lis considered adequate, but
this Is true fo bone health, not for optimal immune function



ANeed sufficient Vitamin D for innate immune cells to synthesize anti
microbial peptides (e.gathelicidir) that puncture holes in virus and other
pathogens, destroying them on contact.

AHigh Blood Levels of Vitamin D and High Single Doses of Vitamin D inhibit
Adaptive Immunity (T and-&ells), decreasing antibody production and
synthesis of key cytokines needed to fight infections.

AHowever, High Dose Vitamin D can be used to improve some Autoimmune
5A4SFasSa 6Soads a{X / NPKyYyQa Si0d0:
Immune System Functlon

ALOQa KSf LJFdzE G2 1y29 &2dzNJ 6f 22R %A
optimal blood Vitamin D blood level with 1,0@@,000 IU per day in this
part of the world, where there Is lack of Vitamin D synthesis in skin
between October and May. Vitamin D Toxicity begins at 250 nmol/L.



Once Inside Immune Cells, Vitamin D transferred to
Nucleus, Affecting Genes that Increase Immunity
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Rheumatic Disease Clinics: Vitamin D and the immune system: New Perspectives on an old theme. April 2012.

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.rheumatic.theclinics.com%?2Farticle%35B08890001-3
0%2Fabstract&psig=A0vVaw0sAD4JJHv37C2b0OIL5gsXQ&ust=1605034828123000&source=images&cd=vfe&ved=0CA| OiiS@rmwCTFOLARAAABDNRMABBI
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Vitamin D References Thus Far:

1. Laaksl et al. Vitamin D supplementation for the prevention of acute respiratory tract
Infection: A randomized, doublelind trial among young Finnish Men. Journal of Infectious
Diseases, Vol 202, Issue 5. September 2010.
https://academic.oup.com/jid/article/202/5/809/1746565

2. HolickMF. Vitamin D: Importance in the prevention of cancers, type 1 diabetes, heart
disease, and osteoporosis. Am J Gllutr. Vol 79, Issue 3. March 2004

3. Wu, DL ewis EDRae M, MeydaniSN.Nutritional modulation of immune function:
Analysis of evidence, mechanisms, and clinical relevance. Frontiers of Immunology. 201
O/article 3160https://www.frontiersin.org/articles/10.3389/fimmu.2018.03160/full

4. Bergman P, Lindh BjorknemBergman, Lindh J. Vitamin D and respiratory tract
Infections: A systemic review and medaalysis of randomized controlled studies. PLOS
(peerreviewed, open access journal). 2013; 8(6).e65835
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3686844



https://www.frontiersin.org/articles/10.3389/fimmu.2018.03160/full
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3686844

Vitamin D and Cowil9 Studies

The first indication that the low vitamin D blood levels may impact Cb®igatients emerged
In anApril 2020 publication.

Led by Northwestern University, the research team conducted a statistical analysis of da
from hospitals and clinics across China, France, Germany, Italy, Iran, South Korea, Spair
Switzerland, the United Kingdom (UK) and the United States.

The researchers noted that patients from countries with high COXtEDmortality rates, such
as Italy, Spain, and the UK, had lower levels of vitamin D compared to patients in countri
that were not as severely affected.

Lead researcher Vadim Backman and his team chose to examine vitamin D levels after n
unexplained differences in COVI1D mortality rates from country to country.



Some hypothesized that differences in healthcare quality, age distributions Iin
population, testing rates or different strains of the coronavirus might be

responsible

But Backman remained skeptical, statingphe of these factors appears to play a
AAIAYATFAOILI YO NRfSdPE hHheKS KSFfOGKOFNBE a
world. Differences in mortality exist even if one looks across the same age group

And, while the restrictions on testing do indeed vary, the disparities in mortality st
exist even when we looked at countries or populations for which similar testing ra
apply. 'Instead, we saw a significant correlation with vitamin D deficiencygg said.

AOf note is the fact that low vitamin D levels were also associated with poorer
outcomes during the SARS epidemic (2003), which was also a coronavirus.



Who Is At Risk?

1. Older subjects especially thosever 80 years oldare in a highrisk category for
vitamin D deficiency in many developed countries. Tinake less vitamin D in
their skinupon sunlight and theikidneys convert less 250H vitamin D into 1,25
diydroxyvitamin D. YouOl Yy QiU Y I 1S GA Gl YAY ZlthaughNP
can cause photaging and skin damage linked to skin cancer.

2. Darkerskinned individualsg especially thosewho live in regions within developed
countries that are above or below the 40th degree latitude tend have lower
vitamin D blood leveld=rom October and Mathe wave lengths from the sun
required to make vitamin D in our skin does not reach the earth during the winte
months if live in these zone$hesituation appears worse for darkskinned
iIndividuals who often have lower vitamin D blood levels yeand due to higher
amounts of melanin pigment in the skin, which blockslight from generating
vitamin D synthesis in the skin.



3. Overweight individuals especiallynany type 2 diabetics. This is because
vitamin D is a fatsoluble vitamin, and thus it gets stored in fat tissu@&he

more fat you have on your body, the more vitamin D you store in your fat cell
and thus, lower amounts circulate through the bloodstream.

Overweight subjects also tend secrete more inflammatory cytokines from
their fat cells, known as adipokines, which also lower circulating vitamin D
blood levels.

These su

-0

roups of people (as well as those other with other chronic

iInflammatory conditions, such a@itoimmune disease patienigend to have
lower vitamin D levelsand have been shown to be susceptible to more severe
and more lifethreatening coronavirus infections outcomes.



The authors of a study (Irish Medical Jourmalpril 2020) state the

T2t { 2tkeayfhdrE propose that, whereas optimizing vitamin D levels
will certainly benefit bone and muscle health, the data suggests that it is
also likely to reduce serious COVI® complications.

This may be because vitamin D is important in regulation and suppression c
the inflammatory cytokine response, which causes the severe consequence
of COVIBEL9 and 'acute respiratory distress syndrome' associated with
ventilation and deatle @

Reference:

Ali DaneshkhahVasundhara Agrawal, Addbshein Hariharan Subramanian, Hemant Kumar Roy, Vadim Backman. The Possible Role of Vitamin D in
Suppressing Cytokine Storm and Associated Mortality in CO)/HatientsmedRxiy Posted April 30, 2020
https://www.medrxiv.org/content/10.1101/2020.04.08.20058578v3



https://www.medrxiv.org/content/10.1101/2020.04.08.20058578v3

The Seneca Study, Vitamin D and Cb9id

The Seneca study showed that the average vitamin D blood level
olderindividualsiq LJ- Ay Aa Hc YYZ2{ kK[ oM.
28 nmol/ (11.2 ng/mL), whereas higher levels of 45 nmol/L (18
ng/mL) are found in Nordic countries.

n Switzerland, the average vitamin D level is 23 nmol/L (9.2 ng/m
n nursing homes and ialy 76% of women over 70 years of age
nave vitamin D levels below 30 nmdl (12 ng/mL).These are the
countries with high number of cases of COYfband the aging
population is the group with the highest risk for morbidity and
mortality from the Coviel9 virus.




The researchers state that vitamihdeficiency Is a major
public health problem worldwide in all age groupbsut
vitamin D status deteriorates with agahove 70 yearsf

life, due to decreased sun exposure and decreased abillity
of the skin to synthesize vitamin D from sunlight exposure.

Vitamin D status Is especially poor in institutionalized
people (people in nursing homes) 75% of them being
severely vitamin D deficient, with blood vitamin D levels
below 25 nmol/L(10 ng/mL).



AThey also state thaouthern European countrieisave lower blood levels of
vitamin D, compared to Northern European countries because of decrease
exposure prefer the shade in strong sun) and they tend to have darker skin

compared to Northern Europeans), which reduces the amount of vitamin D
made In the skin upon exposure to sunlight.

Ab 2N KSNY 9dzNRPLISQ&a I GOSN IS betaudetheyn v

V2¢g 0KFG 0KS@& R2y Q0O 3IS4G I RSIjdzr 64S
required amounts of vitamin D to prevent osteoporosists®y consume cod
Iver oil, and they take vitamin D supplements (which are very inexpensive)
and they fortify their milk and milk products with vitamin D (Finland).

ReferencePetreCristianllie, SiminaStefanesculLee SmithThe role of vitamin D in the prevention of coronavirus disease 2019 infection and mortaltyng
Clinical and Experimental Resear2020.https://link.springer.com/article/10.1007/s4052020-0157068



https://link.springer.com/article/10.1007/s40520-020-01570-8

Studies like these prompted$panish HospitaRudy to be undertaken
whereby 76 consecutive patients with laboratory confirmed CoviQ cases,
who were admitted to the hospital, were provided with standard medical
treatment for Covid19, but 50 of them were given vitamin D supplementatior
and 26 were not given vitamin D.

The study was done using a compuggEmerated randomized approach, as to
who received vitamin D and who did not, to eliminate risk of doctor bias.

The results showed that of the 26 patients who did not receive vitamin D
supplementation, fifty percent of them (13) had their infection progress to the
point where they required admission to the intensive care unit and two of
them ultimately died Of the 50 patients treated with vitamin D, only one
required admission to the intensive care unit and none of them died.




AThe positive results of the study have prompted a larger, medgnter trial,
Involving 15 hospitals across Spain, to be undertaken immediately.

AThe new study will treat Cowitd patients with either vitamin D or no vitamin
D, concurrently with other standard treatments for Cowd that are approved
In that country- which by the way include the use of hydroxychloroquine ant
azithromycin, and in patients with pneumonia, the addition of a broad
spectrum antibiotic.

AFor patients on ventilators the steroid drug dexamethasone is also used, as
has been shown to reduce mortality in hospitalized patients with Cb9id
who are on respiratory assistance

ReferenceCastillo ME et al. Effect of calcifediol treatment and best available therapy versus best available therapy on intensivieachmession and
mortality among patients hospitalized for COMI® A pilot study. BiochemMol Biol. 2020; 203:105751
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7456194/



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7456194/
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AGLYRSSRZXZ AU KI &deadh 8egrge obatitinde Marthiocd B  { K
degrees corresponded to a 4.4% increase of COMDnortality, indirectly
f AY1AY3 | LISNER2YQa OGAUGFYAY 5-19 SOS
mortality [1338 d ¢

AGLYRSSRZ &S Ndzy Ow@ngx@sayhin Rlakiove 30/ng/miZ75
nmol/L), which indicate vitamin D sufficiency, seems to be associated with
reduction in serum &eactive protein, an inflammatory marker, along with
Increased lymphocyte levels, which suggests that vitamin D levels may

modulate the Immune response by reducing risk for cytokine storm in
response to SARSoV2 infection [L42Y ® €


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R133
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R142

Aa! addzRé Ay Ly RA 19 R@liySvakMighérSnRatianks wiih
severe COVHD9 and low serum 28ydroxyvitamin D (mean level 6.2 ng/ml;
97% vitamin D deficient) levels versus asymptomatics@rere patients with
higher levels of vitamin D (mean level 27.9 ng/ml; 33% vitamin D deficient)

[149].

A In the same study, vitamin D deficiency was associated with higher levels
inflammatory markers includingd£t = FSNNRAOGAY S | YR (i dz
Collectively, these studies add to a multitude of observational studies repor
potential associations between low levels ofydroxyvitamin D and COMID
19 incidence and severityt36,141,142,144,145146,147,1481491508 ®d ¢



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R143
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R136
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R141
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R142
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R144
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R145
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R146
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R147
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R148
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R149
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R150

Trials with High Single Dose Vitamin D Can Backfire:

Ad! GNAIFE 2F dyc LI G-708yhiea UKKhasaitald O | €
administered cholecalciferol supplementato ( Hy n2nnn L, A
of 7 weeks)to 151 patients and found an association with a reduced risk of
COVIEL9 mortality, regardless of baseline-Bgdroxyvitamin D levelslp]].

AHowever, a doublblind, randomized, placeboontrolled trial of 240
hospitalized COVHDO patients in Sao Paulo, Brazil administerehgle
200,000 IU oral dose of vitamin.While levels of 2hydroxyvitamin D did
Increase from 21% to ~27%< 0.001) and the supplementation was well
tolerated, there was no reduction in the length of hospital stay or mortality
and no change to any other relevant secondary outcomeésg]| These early
findings are thus still inconclusive with regards to the therapeutic value of
GAUGlF YAY 5 &dzLILJX SYSY Ul GA2Y Pé


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R161
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R162

Ad. 20K tdzofAO | SIFftGK 9y3flyR | YR t
members of the Black, Asian, and minority ethnic communities to
supplement for vitamin D in light of evidence that they may be at higher ris
for vitamin D deficiency along with other CO\AI® risk factors, a trend that
has also been observed in the United Stafd§2, 1738 ®¢

ReferencelordanR et al. Dietary Supplements and Nutraceuticals Under Investigation for-Cb¥Acevention and
Treatment. National Institutes of Health Preprint Pilot. Feb 3, 2021.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R172
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R173
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/

U.K Government Sending Vitamin D Supplements teRisiiElderly

Aln November 2020, the UK Government announced they are offering 2.5 million
people living in Care homes in England, free shipmentshabdth supply of
Vitamin D Supplements (400 [U/d)

AThey claim that it is to help prevent bone loss and osteoporosis, but they have s
the evidence on low Vitamin D and Cod@ mortality.

AC KS Ddzf NRALFY {01FGdSas aGwSaSlk NOK Aa 2\
D and Covidl9 protection, including a project at Queen Mary University of Londo
AYOSaiagAl u)\yzl AT OZNNBOUAY I LISZLI SQ2
the risk and/or severityof Covd @ | YR 20 KSNJ I Odzi S N a

References:
https://www.thequardian.com/society/2020/nov/28/morghan-25m-peoplein-englandto-get-free-vitamin-d-supply
https://www.gov.uk/government/publications/vitamisd-for-vulnerableqgroups/vitamind-and-carehomesquidance



https://www.theguardian.com/society/2020/nov/28/more-than-25m-people-in-england-to-get-free-vitamin-d-supply
https://www.gov.uk/government/publications/vitamin-d-for-vulnerable-groups/vitamin-d-and-care-homes-guidance
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MetaAnalysis Show Vitamin D Supplementation Would Reduce 30,000
ancer Deaths P¥rin Germany (Feb. 2021 Study Molecular Oncology)

Aln recent years, three metanalyses of clinical studies have come to the
conclusion that vitamin D supplementation was associated with a reductior
In the mortality rate from cancer of abodf3 percent

AScientists at the German Cancer Research Center (DKFZ) have now trans

t
t

nese results to the situation in Germany and calculated: If all Germans ovi
ne age of 50 were to take vitamin D supplements, up to 30,000 cancer

d
[

eaths per year could possibly be avoided and more than 300,000 years o
fe could be gaineéd in addition, health care costs could be saved.



AThe scientists based this calculationadaily administration of
1,000 international units of vitamin @&t a cost of 25 euros per
person per year. In 2016, approximately 36 million people over the
age of 50 lived in Germany, resulting in annual supplementation
costs of 900 million euros.

AFaptoring In a reduction In cancer care costs of 13% fewer cancel
LISNJ eSIF NE UKAa YZ2RSt OFft Odzt I 4
citizens over 50 were provided with 1,000 IU Vitamin D per day.

Reference:

A TobiasNiedermaiey Thomagsredney SabineKuznia BenSchottker Ute Mons, Hermann Brennéfitamin D supplementation to the
2Tt RSN [ Rdzt 4 Li2Ldzt F A2y AY DSN¥XIFIyeée Kla UKS O2aumaMollsgrd LJ2 U S
Oncology 2021https://febs.onlinelibrary.wiley.com/doi/10.1002/187#8261.12924



https://febs.onlinelibrary.wiley.com/doi/10.1002/1878-0261.12924

Probiotics and Immunity

AProbiotics are live microorganisms (specific strains of friendly gut bacteria
and yeast) that may improve health by bolstering local and systemic
Immunity.

ATheir mechanism of action is thought to occur throegthanced B
phagocytic capacity and activity, stimulation of higher levels of specific
Immunoglobulins, and enhancement of gut barrier functions.

AProbioticshave increased the levels of immunoglobulin which is a key
antibody that protects the respiratory passages and the intestinal tract
against infectious agents, including viruses.

Reference: Long JD and Morris. Probiotics in preventing acute upper respiratory tract infections. A. American Journadjoblcii2017
https://journals.lww.com/ajnonline/Fulltext/2017/12000/Probiotics_In_Preventing_Acute _Upper_Respiratory.37.aspx



https://journals.lww.com/ajnonline/Fulltext/2017/12000/Probiotics_in_Preventing_Acute_Upper_Respiratory.37.aspx

AAs outlined In a review paper in the journal Current Opinion in
DI & 0 N2 SV prébiNtd sBodédIherdpeutic potential for
diseases, includingeveral iImmune responselated diseases, such as
allergy, eczemayiral infection, and potentiating vaccination

NBELI2YaSa dé

AResearchers cite studies showing tpabbiotics regulate our innate
and adaptive immune responses by modulating the functions of

dendritic cells, macrophages, and T and B lymphocytes

A Reference: Yan F and Polk DB. Probiotics and immune h&alttOpinGastroenterol. October 201 hitps://www.ncbi.nlm.nih.gov/pubmed/21897224



https://www.ncbi.nlm.nih.gov/pubmed/21897224

AWith respect to probiotics and upper respiratory tract infectionthe
Cochrane Review of 12 trialsere included in a recent metanalysis, and
data from3,720 participantan randomized controlled studies conducted
between 2002 and 2013, involviregght different countries, were analyzed

ACKS NBaSI NODKSNA O DoltddtiosakeseRound ko $e rifose
effective than placebo reducing the number of participants who
experienced episodes of acute URTI by about 47% and the duration of an
episode by about 1.89 days.

AProbiotics also slightly reduced antibiotic use and geldted school
absences.



Aln older adults, although probiotics did not reduce the rate of URTISs, the
duration of the infection was decreased.

ASubgroup analysis of all age groups suggest that probietitsced the
number of children experiencing acute URTIs.

AOverall, probiotics were found to be safe with few adverse effects (mostly
EIIauNJE)\;quau)\YI 3e8YLII2Yao o¢

AThese studies included a variety of different probiotic combinations, and thi
it isdifficult to know what combinationof live bacteria and yeast are the mos
ideal. In fact, no one knows, at this point in time, what the most ideal probic
combination should be.

Reference: Long JD and Morris. Probiotics in preventing acute upper respiratory tract infections. A. American Jourmad.dD&Z017
https://journals.lww.com/ajnonline/Fulltext/2017/12000/Probiotics_in_Preventing_Acute _Upper_Respiratory.37.aspx



https://journals.lww.com/ajnonline/Fulltext/2017/12000/Probiotics_in_Preventing_Acute_Upper_Respiratory.37.aspx

Below Is a list of various lactobacillbgjdus, and streptococcal bacterial strains that
show impressive probiotic results in clinical studies, along with the yeast sgecies
Saccharomyces cerevisiae:

List of Promising Probiotics:

ALactobacillus such as L. acidophilufhydmosusrheuteri. L. plantarum. tasei L.
salivarius

ABifidobacterium, such as B. bifidum,a@imalis B. breve, Bongum
AStreptococcus thermophilus
AThe yeast speciesSaccharomyces cerevisiae

You may want to considergobiotic supplement containing a mixturef these
Impressive probiotic species, in a form that provides1® billion living
microorganisms per day.

References: Yan F and Polk DB. Probiotics and immune Heaitiopin Gastroenterol. October 201 bitps://www.ncbi.nim.nih.gov/pubmed/21897224



https://www.ncbi.nlm.nih.gov/pubmed/21897224

4 Other Immunity Superstars

Synergistic Effects of Medicinal Mushrooms,
Astragalus, Milk Thistle and Indede
CarbinolOn Immune System Function



Medicinal Mushrooms and Immunity

ReishiMushroom Extract and other Medicinal Mushroo(@hiitake, Maitake, Cordyceps,
TrametesVersicolor, Turkey Tail and others)

AMedicinal mushrooms contain unique ingredientbdta-D-glucans, triterpenoids and
ergosterol).Analytical method show that especially beghicanscan not only stimulate
Immune cells to work more efficiently, bthey fit perfectly into immune cell receptoré.e
macrophages in the gut) SEE NEXT SLIDE

AThe binding of these constituents to the immune cell recepganserates a response from
the iImmune cell that heightens and greatly optimizes its ability to combat foreign viruse

bacterial and cancer cells.

AAs one of the researchers stated0 a SRAOAY I f 0 adzaKNR2Ya KI
ability to stimulate the immune system, modulate humoral and cellular immunity, and
potentiate antimutagenic and antitumorigenic activity, as well as rejuvenating the
AYYdzyS aeaiosSyYy 6SIF{SYSR 0& NYRAZ(OIKSNJI LR



Medicinal Mushrooms beta-glucans and macrophage
receptors
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Medicinal Mushroomg beta-glucans and macrophage receptors
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How Does Beta Glucan Work?

Bta Glucan . Interleukin
: e
-
Receptor = Immunoglobulin
| ("
. ¢
(Activate) O
Cytokines

Macrophage activation via cell surface receptor



The research review papers listed below are a worthwhile read t
gain a more irdepth understanding of medicinal mushrooms and
iImmunity:

1. Alena G. Guggenheim, ND; Kirsten M. Wright, BS; Heatherdkey PhD Immune
Modulation From Five Major Mushrooms: Application to Integrative Oncology.
Integrative Medicine Vol 13 No 1. February 2014
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4684115/

2. Cristina Lull,1 Harry J. Wichers,1 and Huub F. J. Savelkbil.A A y b FavdY I (i

Immunomodulating Properties of Fungal Metabolitdtediators of Inflammation
2005: 6380

3. PeterAmwogaAyeka Potential of Mushroom Compounds as Immunomodulators
Cancer Immunotherapy: A Review. EvideBesed Complementary and Alternative
Medicine Volume 2018 (9 pages)


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4684115/

Astragalus and Immunity

AThe Memorial Sloan Kettering Cancer Centre website does a great job of
summarizing the research on Astragalus. They cite studies showing that
medicinal constituents in astragalus damost immune system competency
andexert direct antrviral effects.

ReferenceMemorial Sloan Ketteringpttps://www.mskcc.org/cancecare/integrativemedicine/herbs/astragalus

AA 2012 review of all astragalus studies showed the many ways that astrag
enhances immune system function, includimgpsting the release of
Interferon and interleukin2 from key immune cells, which are well
established strong boosters of iImmune function.

ReferenceZhugeZ-Y, Zhu ¥, Liu FQ, Yan >D, Yue Y, WengQ et al. (2012) Effects of Astragalus Polysaccharide on Immune ResponseseffHRC
Stimulated with PRRSV or C3HMSONE 7(1): €29320itps://doi.org/10.1371/journal.pone.0029320



https://www.mskcc.org/cancer-care/integrative-medicine/herbs/astragalus
https://doi.org/10.1371/journal.pone.0029320

Milk Thistle and Immunity

A The herb Milk thistle has also shownpressive immunemodulating propertiesin
recent years. Milk thistle has primarily been usegtipport liver detoxification
function and to help repair damaged liver cells, if the damage is not beyond repali

ABut the silymarin flavonoid in Milk thistlds® showsmmune modulation properties.
It increases lymphocyte proliferation and boosts secretions of immune modulating
cytokines, particularly interferon gamma, interleukid and interleukinl0, which are

required responses when body is facing a virus that is trying to take hold and start
Infection.

¢ KS NI aSI| NIKstidNdas ancdveres a nogel effect of milk thistle on the
Immune systemThis immunostimulatory effect may be of benefit in increasing the
immunity to infectious diseases® 0 M U

1. Medicine and Science Monitor (2002)ps://www.ncbi.nlm.nih.gov/pubmed/12444368
2. American Surgery Journal (20 s://'www.ncbl.nim.nih.gov/pubmed/12412/11



https://www.ncbi.nlm.nih.gov/pubmed/12444368
https://www.ncbi.nlm.nih.gov/pubmed/12412711

Indole-3-Carbinol and Immunity

Indole-3-carbinol

Indole-3-carbinol is a constituent unique twruciferous vegetablessuch as broccoli,
brussels sprouts, cabbage, cauliflower, Bok choy, and turnips.

A Supplementation with indolk8-carbinol has been shown to activatee ary!
hydrocarbon receptors on the adaptive immune system, which stimulates immune
cells to better respond to and fight any virus or foreign cell that enters the body

AMore specifically, ihelps the Flymphocytes proliferate faster and improves the
ability of other immune cells to ingest and devour any threatening viruses or bacteria
that is deemed threatening to the body.

PHARMACOLOGICAL REVIPW#macolRev 65:11481161, October 2013 Aryl Hydrocarbon Receptor Control of Adaptive Immunity
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3799235/pdf/pr.113.007823.pdf

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5743052/pdf/nihms823331.pdf



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3799235/pdf/pr.113.007823.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5743052/pdf/nihms823331.pdf

Indole-3-Carbinol Binds to Aryl Hydrocarbon in Immune Cells, Prompting this
Transcription Factor to Translocate to the Nucleus and Affect Key Genes in
Adaptive Immunity




