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Goals of today’s Presentation

* 1. Why is vitamin D not a real vitamin?
e 2. Why Vitamin D is so important for our Health and Longevity?
* 3. What is the best Strategy to achieve optimal vitamin D levels?

* 4. Why is Sunshine exposure the most important source?



Vitamin D Deficiency is the Ignored Epidemic

Li YX, Zhou L, Vitamin D Deficiency, Obesity, Diabetes, Cancer. Cell Mol Biol,2015 Jun 10;61(3):35-8.

Rev Endocr Metab Disord. 2017 Jun;18(2):153-165.
The vitamin D deficiency pandemic: Approaches for diagnosis, treatment and prevention.
Holick MF et al.
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Vitamin D is both a Vitamin and a Hormone

What is the main difference between a hormone and a vitamin?

Hormones have receptors.

Endocrine glands, which are special groups
of cells, make hormones.

Hormones control the function of entire
organs, affecting diverse processes as
growth and development, reproduction,
and nutrient metabolisms.
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Vitamins are absorbed directly into the
bloodstream.

Vitamins are dietary nutrients mostly found
in plants, needed for biochemical
processes.

Vitamins and minerals boost the immune
system, support normal growth and
development, and help cells and organs do
their jobs.

Most of the vitamins are now industrially
produced and widely used in foods.




Today, there is scientific evidence that Vitamin D — a steroid with hormone-like activity — is
known to be of high physiological importance, and plays a beneficial role in the prevention

and/or treatment of most chronic non-transmissible diseases, NCDs, as well as in infectious
diseases.

Vitamin D is A fat-soluble vitamin consisting of Provitamin D2 (ergocalciferol) and Provitamin
D3 (cholecalciferol). The primary source of vitamin D2 and Vitamin D3 is our

Food/Supplements, and they can be manufactured synthetically.

Provitamin D3 is also synthesized in the human skin from cholesterol after Sun exposure.
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Low Vitamin D Status is a high-risk Factor
for most Chronic non-communicable Diseases NCDs

Rev Endocr Metab Disord. 2017 Jun;18(2):153-165.
The vitamin D deficiency pandemic: Approaches for diagnosis, treatment and prevention.

Holick MF
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Vitamin D Receptors (VDR) are spread throughout the Body
in Tissues and Organs

Vitamin D is a potent steroid hormone that regulates a broad spectrum of physiological processes.
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The 4 Keys in the Fight against
Chronic Non-Transmissible Diseases & Infectious Diseases

Vitamin D is the ultimate Key, the “magic pill”

Exercise Diet Sleep

Vitamin D



Sunshine and UV-Rays (UVR)

UVB Rays from the Sun are 80% of Vitamin D Source

UVC Rays: The atmosphere's ozone layer blocks
virtually all UVC rays.

UVB Rays: The skin is responsible for producing
vitamin D. During exposure to sunlight,
ultraviolet radiation penetrates into the
epidermis and photolyzes provitamin D3 to
provitamin D3 (Cholecalciferol).

UVA Rays: activate release of Nitric oxide (NO).

NO dilates blood vessels, raising blood supply
and lowering blood pressure. NO is a mediator
of vasodilation in blood vessels (Nobel Price in
Medicine, 1998).

There are many other UVR-mediated effects,
UVR Rays protect from nearly every disease,
infectious diseases, chronic non-transmissible
diseases as well as dermatological diseases.

William B Grant. Review of Recent Advances in Understanding the Role of
Vitamin D in Reducing Cancer Risk: Breast, Colorectal, Prostate, and
Overall Cancer. Anticancer Res. 2020 Jan; 40(1):491-499.

S

unnecessarily, the “Sunshine Vitamin D” is
creating a significant concern from a
dermatological perspective”

UVB radiation burns the upper layers of skin (the
epidermis), causing sunburns. UVA radiation is
what makes people tan. UVA rays penetrate to
the lower layers of the epidermis, where they
trigger cells called melanocytes to produce
melanin.
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Vitamin D Metabolism

Grant W. Review of Recent Advances in Understanding the Role of Vitamin D in Reducing Cancer Risk: Breast, Colorectal,
Prostate, and over all Cancer. Anticancer Res 2020 Jan;40(1):491-499.

Important: Keratinocytes (skin cells) are
the only cells in the body that can directly
synthesize vitamin D from its precursor
Provitamin D 7-dehydrocholesterol, DHC,
as they are equipped with the entire
enzymatic machinery necessary to
metabolize DHC as well as 25(0OH)Ds
(Calcidiol) into its active metabolite
1,25(0OH),D; ,the active form of Vitamin D
(Calcitriol).

Metabolism is age-related! Sunshine so
important!

Metabolism Diet/Supplements: 80% > 20%
(young/old age) )

Metabolism Sun exposure: 100% > 60%
(young/old age

Our body needs activated Vitamin D: 1,25(0OH)2D3

Only its active form, calcitriol ,can exert its effects on
various tissues and biological processes.
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Sun Exposure is the Main Source for Vitamin D
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Wimalawansa J. Journal of Steroid Biochem, 2018
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Indoor environment

Extensive clothing cover

The

Sunshine

VITAMIN

Who is at risk of 3839Y%
Vit D Deficiency? woptima

High-latitude location

Excess sun avoidance
(shade, sunscreen)

Inadequate Low ambient
sun exposure UV radiation level

Winter season

Air pollution

Exposure through

glass

Dark skin pigmentation

Malabsorptive syndromes

Risk factors for low
serum 25(0H)D levels

Qutside peak UV radiation
times (10 aM to 3 /m)

No or low vitamin D
supplements

Obesity

Physiologic Low vitamin D

Low vitamin D diet
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factors intake

Hepatic/renal failure
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Medication:
antiseizure drugs, nfampin
antiretroviral treatment,
glucocorticoids
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Vitamin D Function: Vitamin D has Genomic Action

Ebers G et al., Centre of Human Genetics, Oxford Neuroscience University 2010

* Vitamin D regulates cell proliferation, UV light
differentiation, apoptosis, and immune
modulation.

* These actions of vitamin D are mediated by
the vitamin D receptor (VDR), which after
activation interacts with retinoid X receptor
(RXR) to form a heterodimeric complex.
The VDR-RXR complex is recruited to the /

Pre-vitamin 03 e

25(OH)D3

vitamin D response elements (VDREs) in Vitamin D

the promoter of target genes to regulate in food
their expression. /

Activation of VDR 1'25(0}")203

* Researchers found 2,776 binding sites for
the vitamin D receptor along the length of
the genome.

Rai V et al. Vitamin D Receptor Polymorphism and Cancer: An Update.
Anticancer Research 37: 3991-4003. August 2017.
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Tumor Suppression in Skin and other Tissues via Cross-talk between Vitamin D- and p53-signaling.

TP53 Gene and Vitamin D are the guardians of the genome (tumorigenesis regulation)

Reichrath J et al. Front Physiol. 2014; 5: 166

* TP53 gene and its family members have been
implicated in the direct regulation of the
vitamin D receptor (VDR). Vitamin D- and
p53-signaling pathways have a significant
impact on carcinogen-induced malignant
transformation of cells, with VDR and p53
representing important tumor suppressors.

* P53is atranscription factor able to regulate
several intracellular pathways involved in
cell survival, DNA-repair, growth arrest,

apoptosis and senescence. It’s Galled

] . . the 553 Cene
* P53 is often mutated in solid tumors. Most

people that get cancer actually have both of
their p53 gene copies mutated.

Francesco Perri et al. P53 mutations and cancer: a tight linkage. Ann
Trans| Med. 2016 Dec; 4(24):522.

Genetic Home Reference, December 2018: Guide to Understanding
Genetic Conditions
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Anticancer Properties of Vitamin D

Sang-Min J et al. Exploring vitamin D metabolism and function in cancer. Exp Mol Med. 2018 Apr; 50(4): 20.

3. Inhibét NF 48 signaling
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2 Upregulate DNA damage repair proteins such as
pS53, PCNA, BRCAY, ATM, RADS0, GADD4Sa, 530P1

Apoptosis /J
Autophagic cell death

- Apoptosis -
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Vitamin D and Skin Cancer: SCC, BCC, CMM

P53 gene regulate the entire process of tumorigenesis if enough Vitamin D

Read A et al, Human Molecular Genetics; Wiley NY, 1999, Cancer Genetics Chapter 18.

Skin cancer includes three major types: Squamos Cell Carcinoma (SCC), Basal Cell Carcinoma (BCC), and Primary Cutaneous
Malignant Melanoma (CMM). While SCC does not and BCC rarely metastasize and are very common but also usually very
treatable, Cutaneous Malignant Carcinoma (CMM) is often characterized by aggressive metastatic growth and deadly
outcome.

Oncol Lett. 2017 May;13(5):3787-3792.

Association between Non-Melanoma and Melanoma Skin Cancer Rates, Vitamin D and Latitude.

Rivas M et al.
>
1,25(0H),D.
Oncotarget. 2017 Jan 24; 8(4): 6873-6882. Activation of VDR 273
Vitamin D Deficiency is associated with a worse Prognosis in Metastatic Melanoma (
Dmitriy Timerman et al. N Gene transcription

Prev Med. 2017 Jun;99:326-331. Direct sun Expo > Calcitriol goes directly to P53
The Association between Beliefs about Vitamin D and Skin Cancer Risk-related Behaviors.

Holman DM et al.
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UV-Rays Causing Skin Cancer?
“The Surprising Cause of Melanoma®, British Journal of Dermatology, Nov 20, 2011.

Melanoma Increases Due to Benign Disease, Not Sunlight

Rates of Cutaneous Malignant Melanoma, CMM, have been rising for the last 30 years, largely blamed
on exposure to UV rays from the sun. However, research published in the British Journal of Dermatology
shows that the sun is likely nothing more than a scapegoat in the development of melanoma.

The sharp increase is nothing else than "an artifact caused by diagnostic drift." Diagnostic drift,
according to the study, refers to a hefty increase in disease that is being fueled by non-cancerous
lesions.

Despite all the bad press linking sun exposure to skin cancer, there's almost no evidence at all to
support it and there is, plenty of evidence to the contrary.

Recent studies have confirmed that appropriate sun exposure actually helps prevent skin cancer. In
fact, melanoma occurrence has been found to decrease with greater sun exposure, and can be
increased by sunscreens.

“Vitamin D, metabolized from UV rays, has been shown to reduce most of common types of cancer,
including CMM. Activated vitamin D goes directly to the genes in the skin and helps prevent the type of
abnormalities that ultraviolet light causes. As a result, sun avoidance can become a factor that triggers
skin cancer.

Most people, fall for the misguided advice from dermatologists, media, and public health officials to
stay out of the sun to avoid skin cancer. Unfortunately, total sun avoidance is inadvisable, as it can
actually increase their risks, for CMM.”



The Vitamin D-Cancer Hypothesis

e The ultraviolet-B (UVB)—vitamin D—cancer hypothesis was proposed approximately 40
years ago.

e As of August 2019, 25,105 publications were listed at
https://www.ncbi.nlm.nih.gov/pubmed/ and https://scholar.google.com with
“cancer” and “vitamin D” or “vitamin D3” or “25-hydroxyvitamin D” or “25-
hydroxyvitamin D3” in the title or abstract.

* Thus, one might expect that the hypothesis would be widely accepted and included
in clinical practice. Unfortunately, that is not the case.

* A Review of the Evidence Supporting the Vitamin D-Cancer Prevention Hypothesis in 2018
William B. Grant et al.
ANTICANCER RESEARCH
International Journal of Cancer Research and Treatment; February 2018, Vol.38(2), 1121-1136

Review of Recent Advances in Understanding the Role of Vitamin D in Reducing Cancer Risk: Breast, Colorectal, Prostate, and Overall Cancer. Anticancer Res. 2020
Jan; 40(1):491-499.
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The Healing Power of Sunshine and Vitamin D
“Why Vitamin D protects us from Cancer”

Chulalongkorn University Press, 2021

based on the analysis of > 2,000 studies published between 2012 and 2021

Vitamin D and Health



Sun Exposure or Vitamin D Supplements?

Mica Hartley. Comparing the effects of sun exposure and vitamin D supplementation on vitamin D insufficiency, and
immune and cardio-metabolic function: the Sun Exposure and Vitamin D Supplementation (SEDS) Study BMC Public
Health. 2015; 15: 115

* Moderate Sun Exposure — the best Course of
Action

* Thereis growing observational and
experimental evidence that regular moderate sun
exposure is the best course of action.

* Today, based on growing observational and
experimental evidence, solar UVB doses are
inversely correlated with incidence and mortality
rates for about 20 cancer types.

* Hill's criteria (9) for causality in a biological
system are now largely satisfied for and support
the claim that vitamin D reduces the risk of cancer
incidence and mortality rates, especially breast,
prostate and colorectal cancer.

Grant W. Review of Recent Advances in Understanding the Role of Vitamin D in
Reducing Cancer Risk: Breast, Colorectal, Prostate, and Overall Cancer.
Anticancer Res 2020 Jan;40(1):491-499.

Vitamin D and Health



The Right Vitamin D Levels

Holick MF, Binkley NC et al. Evaluation, Treatment, and Prevention of Vitamin D Deficiency:
An Endocrine Society clinical practice guideline. Journal of Clinical Endocrinology & Metabolism 2018

The most accurate way to measure vitamin D Levels is in the body
is the 25-hydroxy vitamin D (Calcidiol) blood test

* Alevel less than 20 ng/mL (50 nmol/L) indicates vitamin D deficiency.

* People who are considered vitamin D “sufficient” have blood levels of at least 40 ng/mL (100
nmol/L).

* However, optimal vitamin D status is achieved with a minimum of 50 ng/mL (125 nmol/L).
* Those considered “insufficient” have levels between 20 and 40 ng/mL.
* Those who are “deficient” are defined as having levels at or below 20 ng/mL.
* High, but not toxic 65 — 100 ng/mL (125 — 250 nmol/L)

IS

* Important: Vitamin D Supplementation can never replace Sun Exposure!

* Why? > AGE (slowing down metabolizing process)! > 20 years >80%, 60 years >40% !!

Vitamin D and Health



Sunscreens Interfere with Vitamin D3 Synthesis

Elizabeth Plourde, Sunscreens Biohazard, pp. 174-175
W.B. Grant, Adv Exp Med Biol. 624:16-30, 2008.

* SPF*8 = 92.5% reduction
e SPF* 15 2> 99% reduction

*FUtU[eDerm‘ Chemical sunscreens allow UV rays
Physical sunscreens prevent UV to hit the skin, but transform it into
. . . hit t in at all. non-damaging wavelengths .
« SPF* (sun protection factor) is a relative | V"o g e skinas Sl ok T e
measure of how long a sunscreen will /
protect you from ultraviolet (UV) B rays. W

PHYSICAL SUNSCREENS ' CHEMICAL SUNSCREENS
e Attention! Octylcrylene degradesinto |————— | Sum o ™= X=1 0
chemical benzophenone, one of the - Octylcrylene Helioplex

most dangerous carcinogen !! g‘é‘t’i':z’;:‘::e :f;:;::"%
» Zinc oxide Octisalate Mexoryl SX and XL
« Titanium oxide Oxybenzone Tinosorb S and M
Chemical Sunscreen are banned in Hawaii and other Homosalate Uvinul T 150

countries due to damage to coral reefs. Uvinul A Plus
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South-East Asia does not need Statins

Sunlight Exposure Lowers Cholesterol, Blood Pressure, Blood Sugar

In South-East Asia the sun can be directly overhead and ultraviolet radiation (UR) may be able to
replace statins in most cases as many new studies show.

Charles J. Glueck et al. Associations between Serum 25-hydroxyvitamin D and Lipids, Lipoprotein Cholesterols, and Homocysteine. N
Am J Med Sci. 2016 Jul; 8(7): 284—-290.

Wang Y et al. The Association of Serum Lipids with Vitamin D Status. PLoS One. 2016 Oct 21;11(10):e0165157.

Sunlight Exposure Lowers Blood Pressure. Current data support the importance of adequate vitamin D
in preventing cardiovascular and diseases. Vitamin D regulates blood pressure.

Weller RB. The health benefits of UV radiation exposure through vitamin D production or non-vitamin D Pathways. Photochem
Photobiol Sci. 2017 Mar 16; 16(3):374-380.

Sunlight Lowers Blood Sugar Levels and Improves Insulin Sensitivity.
Ishii et al. Seasonal variation of glycemic control in type-2 diabetic patients. Diabetes Care 2001;24;1503.

Shore-Lorenti C et al. Shining the light on Sunshine: a systematic review of the influence of sun exposure on type 2 diabetes mellitus-
related outcomes. Clin Endocrinol (Oxf). 2014 Dec;81(6):799-811.



Fish oil supplementation has gained popularity in recent years because of the many health
benefits of omega-3 long-chain polyunsaturated fatty acids (LCPUFAs).

The ongoing VITAL Study

* Fish oil is an excellent source of omega-3
LCPUFAs, it doesn’t provide the significant
levels of vitamin D that cod liver oil does.

e Vitamin D is concentrated in the liver of
the fish and thus plentiful in cod liver oil, a
time-honored source of vitamin D.

* Fish oil is made from the whole body of
the fish and has an insignificant amount of
vitamin D.

* Cod liver oil has high amount of Vitamin D.

Oh R. Practical applications of fish oil (omega-3 fatty acids) in
primary care. ] Am Board Fam Pract 2005; 18: 28—-36.

Dusso AS, Brown AJ, Slatopolsky E. Vitamin D. Am J Physiol
Renal Physiol 2005; 289: F&—F28.
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Conclusion

* Today, the UVB-vitamin D disease hypothesis has considerable supporting scientific
evidence from a variety of study types: geographical, ecological, observational, and
laboratory studies of mechanisms, as well as several clinical trials.

* At this time, the general public and individual physicians can spend more reasonable
time in the sun and use vitamin D; to prevent and treat most diseases.

Statement of the German Society of Hematology and Medical Oncology, DGHO
February 2021
* “If everyone had a sufficient vitamin D level,

we would have 30 to 40% fewer cancer cases per year in Germany...”

DGHO#%

DEUTSCHE GESELLSCHAFT FIR OO0 @
HAMATOLOGIE UND MEDIZINISCHE ONXOLOGIE



Say YES to Regular Moderate Sun Exposure!

Spend as much time outside in the sun as your skin can manage.

Vitamin D and Health



Vitamin D - the Legal Doping!

Vitamin D regulates the synthesis of
important hormones like testosterone
(can significantly increase total, free and
bioactive testosterone levels) as well as
IcirCLiIating IGF-1 and erythropoietin (EPO)
evels.

Horm Metab Res. 2011 Mar;43(3):223-5.

Effect of vitamin D supplementation on
testosterone levels in men.

Pilz S, Frisch S, Koertke H, Kuhn J, Dreier J, Obermayer-
Pietsch B, Wehr E, Zittermann A.

Growth Horm IGF Res. 2017 Apr;33:35-42.

Vitamin D across growth hormone (GH) disorders:
From GH deficiency to GH excess.

Ciresi A, Giordano C.

Am J Kidney Dis. 2012 Oct;40(4):816-23.

The impact of vitamin D receptor genotype on the
management of anemia

Ertlrk S, Kutlay S, Karabulut HG, Keven K, Nergizoglu G,
Ates K, Bokesoy |, Duman N.

Sunshine Vitamin D and Cancer 27



Blood Purif. 2016;41(1-3):130-4. Epub 2016 Jan 15.
Sunlight Has Cardiovascular Benefits Independently of Vitamin D.
Weller RB

* Epidemiological data suggest that sunlight
exposure plays a role in controlling blood pressure.
UVA radiation produces vasodilation and a fall in
blood pressure. Keratinocytes and immune cells
control blood flow in the extensive countercurrent
loop system of the skin by producing nitric oxide
(NO), a key regulator of vascular tone.

Sun

Nitric oxide bioactivity Serum nitrite

‘ kidney
disease/

* 1992: Nitric oxide is proclaimed “molecule of the Year” failure

formation Jj

¢ 1998: Nobel Prize is awarded!
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Do you want to know more?

* Read my book!
* write me an email

e karl.neeser@gmail.com

* and | will send you a free e book copy!

3 *\\' .)of ": i .
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