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How  Vitamin D works – 1 
Hormone / Endocrine Action 



How Vitamin D works – 2 
VDR – Vitamin D Receptor 

Nuclear Receptor in every cell  



VDR - Vitamin D Receptor 



How Vitamin D works – 3 
Local (intracellular) activation of Vitamin D    

 Autocrine / Paracrine action 





Autocrine & Paracrine Effects  



• Local intra-cellular activation of vitamin D by 1 alpha 
hydroxylase, the enzyme that converts 25(OH)D to 
1,25(OH)2D  

• Vitamin D receptor (VDR) is expressed in all cells   

– Immune cells - Macrophages, monocytes, T cells, B 
cells, dendritic cells 

–  Brain - microglia 
– Lungs, Intestines, Kidneys, Heart, Prostate 

• Gene modulator -  more than 2000 genes  

Extra-skeletal Actions of Vitamin D  
Beyond the Bones 



 

The Gene Modulator Vitamin D  

2000 genes through the nuclear 

receptors (VDR) 

 



VITAMIN D IMMUNOLOGY 

• COVID – 19 Disease 

– For Prevention 

– As Adjunct Therapy 

 

• Mechanisms 

– Genomic 

– Non-genomic 



VDR are present in all immune cells 



Vitamin D gets activated inside the 
Immune Cells 
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Vitamin D – Innate & Adaptive Response 

 



Innate immune response or First line of Defense - 

Defensins & Cathelicidins - anti-microbial and immuno-

modulatory capabilities.   

 

Natural, broad spectrum anti-viral agents against both 

enveloped and non-enveloped viruses. 

 



Natural antibiotics & antivirals 
Cathelicidins & Defensins 



Vitamin D Innate Immune Response   
Defensins & Cathelecidins  

 (Anti Spike Protein) 







• Vitamin D - powerful regulator of the immune 
system modulates this process by - 

– Promotes a timely shift from Th1 to Th2  
cell immune profile (Cell-mediated to 
Antibody-mediated immunity) 

– It suppresses the Th17 reaction caused by 
over production of the ‘immune 
messenger’ cytokine called interleukin 17  

– It facilitates differentiation of the T 
regulatory cells that balance the immune 
response. 

Vitamin D on Adaptive Immune Response 



 

 

 

 

 

 

 

 





ARDS & Multiple Organ Failure 
Acute Respiratory Distress Syndrome 



Renin-Angiotensin System (RAS) 



Renin-Angiotensin System (RAS) 

• RAS is a complex network 
that plays a major role in 
maintaining blood pressure, 
fluid and salt balance. 

• Angiotensin II is the central 
biological effector of the 
RAS and the most potent 
constrictor of blood vessels. 

• Angiotensin II is 
inflammatory in nature and 
its levels are linked to 
disease severity 



 
Cytokine storm 

Uncontrolled Angiotensin II   
  



Cytokine storm & consequences 





 Vitamin D suppresses Renin production 

through it’s nuclear receptors (VDR) 



 
Vitamin D down regulates the RAS 
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 ACE 2 

Angiotensin Converting 
Enzyme 2 

 



 
ACE2 nullifies Angiotensin II 

 Is protective towards ARDS and lung injury 

 





Coronavirus targets ACE2 



 
Spike Protein inactivates ACE2  

 



 ACE2 & ARDS    

• The corona virus through its  S spike – protein uses the ACE2 
receptor of the cell surface to enter the cell. This deactivates 
ACE2.  

• ACE2 is the enzyme that inactivates the inflammatory AT2 
(angiotensin 2). 

• Virus-blocked  ACE2 with a storm of Angiotensin 2 is the cause 
of pulmonary edema with shock lung. 

• In order to avoid ARDS (acute respiratory distress syndrome) 
regulation of the angiotensin system is necessary.  

 
 



Calcitriol (Vitamin D) increases the 
expression of ACE2 suggesting that ACE2 

plays a role in protection against the 
development of ALI (Acute Lung Injury) 



 
Vitamin D  

How can it protect  
 

ENZYME QUALITY & 
TARGET 

CAN VITAMIN 
D HELP 

Angiotensin II   Bad  -  
reduce it 

YES 

ACE2 Good – 
Increase it 

YES 

Spike Protein Bad –  
nullify it 

YES 





Vitamin D – Effects on Vascular 
Endothelium  

• VDR present in the endothelium, vascular 
smooth muscles and cardiomyocytes 

• Protects via - 

o Inhibition of macrophage cholesterol 
uptake & foam cell formation 

o Reduced vascular smooth muscle 
proliferation 

o Reduced expression of adhesion 
molecules 

o Reduce cytokine release from 
lymphocytes  

 





Endothelial stabilisation 
Vit D3  > 25 OH D3 > 1,25 (OH)2 D3 



Mitochondrial dysfunction 
& Oxidative Stress 



Vitamin D Mechanisms 
Prevent Covid-19 Disease 

• Immune Response 

– Innate Immunity   

– Adaptive Immunity 

• Renin-Angiotensin System Regulation 

– Cytokine Storm 

– Bradykinin Storm 

• Endothelial  Vascular Stabilisation  

• Lung Fibrosis & Inflammation Suppression 

• Oxidative Stress & Mitochondrail Dysfunction 







The physiological range for circulating D3 in 

humans extends to beyond 80 ng/ml 



Vitamin D levels (ng/ml) 



• Lack of adequate healthy sun exposure – Lifestyle & Pollution 

• Lack of vitamin D in diet (vegetarian food is devoid of Vitamin 
D) 

• Inability to absorb adequately from intestines 

• Inability to process vitamin D  

– Unhealthy liver & kidney 

– Widespread Magnesium deficiency 

– Endocrine disruptors 

• Genetic polymorphism s in VDR (Vitamin D receptor) 

• Low RDA’s 

 

Causes of Vitamin D Deficiency 



  

20 ng/ml blood levels are 

sub-optimal 

 

40 ng/ml is the minimal 

desired level 

 



 

Maintenance of Vit D serum 

concentration of 40 ng/ml or 

higher reduces acute viral 

respiratory tract infections 

 



 

‘Maintenance of circulating 25-hydroxyvitamin D levels 

of 40-60 ng/mL would be optimal….. 

 



What is the healthy vitamin D level for 
2021 





 
Reports seen commonly in 2021.... 

 



 
Without loading dose it takes 5 months (20 

weeks) to get adequate vitamin D levels 

 



  

 40 ng/ml is the minimal 

desired level 

 

9000 IU/day intake is 

needed to reach 

 40 ng/ml 

 





 
 

Outdoor workers can make 10000 to 25000 IU 

vitamin D daily 
 

Long-term intakes of up to 10 000 IU/day of 

vitamin D maximize physiologic benefits and 

are safe. 

 



 
The NOAEL – No Observed Adverse Effect Level for Vitamin D 
• 10000 IU/day for adults 
• 4000 IU/day for young adolescents (11 – 17 yrs) 
• 2000 IU/day for children (1-10 yrs) 

 



No fear of toxicity with vitamin D 
supplementation @ 10000 IU/day (adults) 

•  Level - 40 – 60 ng/ml blood levels 

•  Dose – 10000 IU daily or 60000 IU once  
a week for 3 months followed by 
maintenance of half the dose   

 



 
 Treated influenza with 

50000 IU vitamin D 
daily for 2 to 3 days 

 



Immediate Protection   
Target – 40-60 ng/ml blood levels 

 

– Vitamin D hammer -  50-60k IU daily for 3 days. After 1 week, 
60k IU weekly or 10k IU daily for 3 months    

– Blood test ideally  to decide maintenance dose (usually 5k IU ) 

  

 

 

– Replace with 50-60K IU once a week or 10k IU daily for 3 
months and then the maintenance dose (5k IU) 

 

• Not taking any Vit D for more than 6 months 

• Blood levels – 10 - 20 ng/ml  

• Taking any Vit D 1000 – 5000 IU per day 

• Blood levels – 25 - 35 ng /ml or less 



























 

Hypercalcemia is the hazard 
criterion for vitamin D 
 



   There is enough evidence that vitamin D toxicity 
is one of the rarest medical conditions and is 
typically due to intentional or inadvertent intake 
of extremely high doses of vitamin D (usually in 
the range of >50,000-100,000 IU/d for months to 
years) without monitoring for hypercalcemia 



• Vitamin D deficiency is a global pandemic 

• Vitamin D is a powerful immuno-modulator  

• When checked first time without any supplementation, 
very low vitamin D levels found in 90% (3 – 20 ng/ml)  

• Nobody has been found with the minimal desired level 
40 ng/ml unless taking Vit D supplements  

• We lose nothing by improving the global vitamin D status  

• Correcting a deficiency is our duty, responsibility & 
obligation as a doctor 

 

Facts and Rationale  

 2021 



Points to Consider…. 

• It is advisable to maintain serum 25-hydroxy 
vitamin D in the range of 40 – 60 ng/mL to 
minimize the risk of COVID-19 infection and 
its severity.  

• We must check the vitamin D (25 OH D3) 
blood levels in Covid 19 positive patients 
(hospitalised and those advised tests for 
inflammatory markers)  

• We should not hesitate in giving bolus dose 
to immediately boost up the levels 

• If not now, then when???? 



VITAMIN D 

DEFICIENCY  

   

IMMUNO-THERAPY 



www.renumahtani.com 

Be safe & feel 

confident with 

nature’s physiological 

protection... 

- Dr. Renu Mahtani 
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