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WHY CARE ABOUT A SINGLE VITAMIN?

Required for almost every function of the body! 

Deficiency is (wrongly) thought to be rare in 
industrialized nations.

One of the most difficult nutrients to                   
absorb and utilize.

The best food sources are now avoided.

Healthcare “experts” advise avoiding preformed  
vitamin A.



WHY CARE ABOUT A SINGLE VITAMIN?

“Most multifunctional vitamin in the human body.”

-Timoneada J et al. Nutrients, 2018.

Diets of healthy 

traditional peoples –

at least 10 x as much!



Required for almost every function    
of the human body! 

• Vision and eye health

• Essential for skin, eyes, gut, and all “surfaces”

• Keeps us from getting sick

• Prevents our immune system from “over-reacting”

• Growth and reproduction

• Building and maintenance of bone and teeth

• Action of hormones 



How does Vitamin A do so much?

• Regulates action of  > 500 genes!

– A major regulator of the function of our cells

• Needed for the proper division and 
differentiation of every type of cell beginning 
at conception!

– Keeps our cells “behaving” 

• Essential in vision – retinal needed by retina



Vitamin A controls our genes

• Transported to the nucleus of cell where      
Vitamin A influences gene action

• Nuclear hormone receptors – RAR & RXR

– Receptors are activated by ligands  (Vitamin A as 
retinoic acid, also vitamin D, thyroid, steroid 
hormones, etc.)

• Form dimers which act as transcription factors to 
control target gene expression

– Every single Vitamin D transcription factor 
requires Vitamin A!



I need 
you!



Vitamin A

• First vitamin “discovered” and isolated

• Price’s work began < 2 decades after discovery

• Discoveries continue!!!

– Autoimmune disease

– Neurology

– Energy metabolism

– Cancer

– Epigenetics



Biomarkers of Nutrition for 
Development (BOND)—

Vitamin A Review.
J Nutr. 2016 Sep; 146(9): 

1816S

[Dolphin liver consumed and applied for skin eruptions]

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4997277/


Renewed interest?

“After a period of rather low interest in             
fat-soluble vitamins [A, D, E, K], we are now in 
the midst of a new wave of research on these 

vitamins, with a large number of reports in 
influential international journals…suboptimal 

status has been linked to several diseases.”

Blomhoff R and Drevon CA. Tidsskr Nor Laegeforen.                                           
Fat-soluble Vitamins in clinical practice. 1995;115(4):481-5.



Deficiency is (wrongly) thought to be 
rare in industrialized nations.



Deficiency only in developing nations?

Vitamin A deficiency – common in poorer countries, 
but rarely seen in more developed countries. 

(Most common nutritional deficiency in the world)

Leading cause of preventable childhood blindness 

• Critical to achieving Millennium Development 
Goal 4 to reduce child mortality.[2] About 250,000 
to 500,000 malnourished children in the 
developing world go blind each year from a 
deficiency of Vitamin A, around half of whom die 
within a year of becoming blind. 
https://en.wikipedia.org/wiki/Vitamin_A_deficiency

https://en.wikipedia.org/wiki/Millennium_Development_Goal
https://en.wikipedia.org/wiki/Vitamin_A_deficiency#cite_note-UNICEF_Data_Vitamin_A_Deficiency-2
https://en.wikipedia.org/wiki/Vitamin_A_deficiency


Deficiency is (wrongly) thought to be rare in 
industrialized nations.

U.S. Recommended Dietary Allowances:
Men:  900 μg RAE or 3,000 IU 

Women:  700 μg RAE or 2,330 IU

Multiply μg X 3.33 
Multiply IU X 0.3 

RDA: set to prevent deficiency 

presenting as “diminished retina 

sensitivity to light.”

Sufficient for normal vision.

Enough for everything else?



Women: 500 μg RAE (1,665 IU)        Men: 625 μg RAE  (2,080 IU)

J Nutr. 2019 Aug; 149(8): 1404–1412.

EAR –

meets half 

population 

needs

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6686054/


Women: 500 μg RAE (1,665 IU)        Men: 625 μg RAE  (2,080 IU)

J Nutr. 2019 Aug; 149(8): 1404–1412.

EAR –

meets half 

population 

needs

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6686054/


U.S. is not alone…

• Over 20% of population in developed world 
does not reach 2/3 of recommended intake of 
vitamin A and has lower than normal blood 
and liver vitamin A levels.

- Timoneda J et al. Nutrients. 2018;10:1132.



Does your diet contain at least one?

• Weekly serving liver (4 oz beef or 8 oz chicken)

• Daily consumption of cod liver oil

• Vitamin containing the retinol form Vitamin A 

– at least 3,000 IU

• 2-3 daily servings of dairy, 2-4 egg yolks,         
& several daily servings of orange/red/green 
vegetables or fruits





Are you consuming these?

• Lots of lean protein, > 1 gram/kg body weight

• Daily doses of Vitamin D > 2,000 IU

• Polyunsaturated vegetable oils

• Lots of high fiber foods or fiber supplements 

• High amounts of beta-carotene

• Glucocorticoids (e.g. cortisone) on a long-term 
basis



Are you consuming these:

• Lots of lean protein, > 1 gram/kg body weight

• Daily doses of Vitamin D >2,000 IU

• Polyunsaturated vegetable oils

• Lots of high fiber foods or fiber supplements 

• High amounts of beta-carotene

• Glucocorticoids (e.g. cortisone) on a long-term 
basis



One of the most difficult nutrients to 
absorb and utilize.

Both endogenous (inside the body) and          
exogenous (outside the body) factors            

affect how we absorb and utilize dietary 
sources of Vitamin A. 



CAROTENOIDS VS. RETINOL

• Physiologically-essential vitamin A is retinol

• Retinol is only supplied by animal-sourced 
foods, as retinyl esters

• Colorful plant foods supply carotenoids, a.k.a. 
“pro-vitamin A”

• Beta-carotene must be enzymatically “split” into 
the physiologically-essential retinol

• At least 12 molecules of beta-carotene = 1 retinol 
but bioconversion is highly variable 



https://www.lipidhome.co.uk

https://www.lipidhome.co.uk/


“Carrots contain a lot of vitamin A, which is good for 
your eyes. The body can absorb the vitamin really well if 
consumed together with a little butter or oil.”



According to a handful of studies, feeding people an abundance 
of beta-carotene-rich leafy greens for three months does not 
improve Vitamin A status, and often does not even budge 
levels.

- International expert on Vitamin A, Alfred Sommer, MD, Dean Emeritus Johns Hopkins School of Public 
Health quoted in Vitaminamania: How Vitamins Revolutionized the Way We Think About Food by Catherine 
Price 



Plant food sources vary, up to 24:1

https://www.ncbi.nlm.nih.gov/books/NBK222318/

https://www.ncbi.nlm.nih.gov/books/NBK222318/


NOT EASY TO GET VITAMIN A FROM PLANTS!

• Low-fat diet 

• High-fiber diet (especially soluble fiber)

• Raw plant foods

• Low protein intake

• Iron deficiency

• Zinc deficiency

• Toxic metals and other toxins



NOT EASY TO GET VITAMIN A FROM PLANTS!

• Gut dysbiosis/inflammation

• Gall bladder removed (low bile output)

• Hypothyroidism

• Age (very young or very old)

• High intake other carotenoids e.g.lycopene

• Cleavage products of beta-carotene                     
can block vitamin A at its receptor sites

• 10-90% ingested carotenoids → vitamin A

• GENETICS!!!



Genetic variations – “SNPs” impact Vitamin A metabolism



Borel and 

Desmarchelier. 

Nutrients. 2017; 9(3): 

246. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5372909/


GENETIC VARIATION

• SNPs = single-nucleotide polymorphisms

• BCO1 is most important

• Half of the population has their ability to utilize 
the carotenoids in plant foods cut by 50%

• And half of these have their ability cut by 75%!



β-CAROTENE TO RETINOL

BC01 is most important enzyme converting pro-vitamin A carotenoids to retinol.

lpi.oregonstate.edu

https://lpi.oregonstate.edu/mic/dietary-factors/phytochemicals/carotenoids


“The fight against vitamin A deficiency 
should rely on identifying tailored nutritional 
strategies, i.e., based on the assessment of 

the preformed vitamin A/pro-vitamin A 
carotenoid responder phenotype of a 

population/individual.”

Borel and Desmarchelier. Nutrients. 2017; 9(3):246



“An individual or a group of individuals 
exhibiting vitamin A deficiency (or at risk) 

with low capacity to absorb and/or convert 
pro-vitamin A carotenoids should be given 

preformed vitamin A supplements.”

Borel and Desmarchelier. Nutrients. 2017; 9(3):246



COULD YOU BE DEFICIENT? 
Why a blood test may not tell you:

• Liver stores 70-90% of vitamin A

• Blood levels are tightly regulated (45-65 µg/dL )

– Will not drop < 20 µg/dL unless severely depleted 

– Blood testing can indicate if liver stores are either 
depleted or filled to capacity

• Obesity causes blood levels to rise even during a 
physiological tissue deficiency

• Infection/inflammation can depress blood levels

• Levels in blood vary with “fed” status



COULD YOU BE DEFICIENT? 
Do you have any of these:

• Difficulty seeing in the dark – e.g. driving at night?

• Little bumps on your skin – esp. back of arms?

• Dry eyes or often use eye drops?

• Frequent colds or other infections?

• Seasonal, environmental, or food allergies?

• Problems sleeping?  Forgetful?

• Always need sunglasses when outside?

• Chronically dry skin?



COULD YOU BE DEFICIENT? 
Medical diagnoses:

• Nyctalopia – night blindness (earliest sign)

• Follicular hyperkeratosis

• Keratoconjunctivitis sicca

• Suppressed or overactive immune system

• Memory or learning impairments

• Insomnia

• Photophobia

• Xerosis – dry eye

• Xeropthalmia – constellation of eye problems



Deficiency:  vision symptoms

Vitamin A in form of retinal supports the retina

• Night blindness – officially recognized 
deficiency disease

• Photophobia or extreme sensitivity to light

• Dry eyes

• Insomnia

• Persistent pupil dilation

• Worst case scenario – blindness 



https://www.vrsa.us/night-blindness-on-the-road/

If you have night blindness, you are temporarily “blinded” 
for about 2 seconds after you pass an oncoming vehicle. 

Your eyes  quickly  “recycle” the vitamin A  needed to reactivate
visual purple (rhodopsin) only when there is enough!

Night blindness responds within hours to 

days of administration VA, but full recovery 

of visual function may take weeks.

https://www.vrsa.us/night-blindness-on-the-road/


Dark Adaptation testing: a bright light is flashed and then subject
is timed to measure how long until a second dimmer light is seen.



Vision: role of Vitamin A

• Rods and cones – allow us to see in dim light at 
night and the spectrum of colors in day

• Vitamin A needed for both, cones get “first dibs”

• Vitamin A (retinal) is activated by light entering 
eye, then takes part in creating signal to brain’s 
visual cortex

• Deficiency delays regeneration of rhodopsin, the 
signaling molecule for dim-light vision

• Insomnia when the brain is not being able to fully 
sense “blue” daylight



Vision: role of Vitamin A

• Cornea needs vitamin A in tears to maintain cellular 
processes and structural integrity

• Vitamin A deficiency: keratin-producing cells replace 
mucus-secreting cells and eyes become dry 

– Same process in skin and other tissues

– Bitot’s spots, then irreparable damage to cornea if 
deficiency not corrected

• Hippocrates documented vision rescued with liver 
consumption and/or topical application



nypost.com/2019/09/03/teen-goes-blind-after-eating-only-junk-food-for-years-study/

https://nypost.com/2019/09/03/teen-goes-blind-after-eating-only-junk-food-for-years-study/


Vitamin A can be topically applied

See a medical 

professional 

– don’t try at 

home!



Vision: photophobia

• Intolerance to bright daylight

• May be accompanied by persistent dilation of 
pupils

– Observed during U.S. Civil War                                 
in malnourished soldiers

– Night blindness co-occurs



Deficiency: skin symptoms

• Follicular hyperkeratosis

• Dry skin

• Eczema

• Acne

• Poor wound healing

• Flaky scalp

• Hair and nails may grow poorly



Follicular hyperkeratosis

Galimberti_SkinFindingsNurtritionalDeficiencies.pdf

“The high prevalence of marginal vitamin A 
status is suggested by the frequent finding of 

mild follicular hyperkeratosis on the extremities 
of both children and adults.  In many cases, 

these lesions resolve with vitamin A 
supplementation.”                                                        

- Alan Gaby MD, Nutritional Medicine



Rough & bumpy skin?



Skin: why it needs Vitamin A

All epithelial surfaces need vitamin A:  

• Eyes

• Digestive tract 

• Urinary tract

• Lungs

• Vaginal canal

• Skin & scalp



Skin: why it needs Vitamin A

• Many skin diseases (acne, psoriasis) marked by 
hyperkeratosis 

– Lower vitamin A levels in acne (consider zinc)

• Vitamin A has “profound effect” on differentiation of 
epithelial cells, including the skin

– Vitamin A has “anti-keratinizing” properties

– Vitamin A supplements stimulate wound healing

• UV exposure lowers vitamin A content of skin up to 
90%; lowers activity of vitamin A (RA) receptors 70%



Skin: why it needs Vitamin A

• Increases epidermal thickness

• Upregulates collagen genes that govern 
wound healing

• Improves extracellular matrix where collagen 
is made

• Activates dermal fibroblasts (skin cells)



Deficiency: oral health





Vitamin A: Immunity

• Deficiency: frequent respiratory infections

– Followed by further decline in plasma vitamin A

• Vitamin A supplementation reduces morbidity 
and mortality: (clinical trials, adults & children)

– Measles

– Tuberculosis

– Diarrheal diseases

– Malaria





Redefine RDA for Vitamin A?

“Because immune function is dependent on 
vitamin A status, a “different” RDA might be 

proposed. This would be defined by the amount 
needed to “prevent immunodeficiency” instead 

of maintenance of normal retinal (vision) 
function.”

- Ahmad SM et al. J Nutr. 2009; 139:377-385.



Three lines of defense

INNATE (non-specific) ADAPTIVE
First line – barrier
“Castle and moat”

Second line – surveillance
“Patrol officers” 

Third line – trained
“Special ops”

• Skin
• Tight junctions
• Cilia
• Mucous
• Secretions

• Natural Killer cells
• Macrophages, 

Neutrophils, etc. 
• Phagocytosis 
• Antimicrobials

• Dendritic cells
• Antigen presenting 
• Inflammatory 

response – cytokines

• Lymphocytes
• T-cells
“direct kill”
• B-cells
“mark with 
antibodies”
• Memory 

cells



Deficiency: 1st line compromised

• Mucosal epithelial cells become dry and 
hard, disrupting barrier 

• Hairs (cilia) lining respiratory track don’t 
function well

• Mucus becomes thick, breeding germs

• Synthesis of lysozome (anti-microbial 
protein) reduced



• https://www.slideshare.net/dhruvendrapande
y98/Vitamin-a-presentation-30025346

https://www.slideshare.net/dhruvendrapandey98/Vitamin-a-presentation-30025346

https://www.slideshare.net/dhruvendrapandey98/vitamin-a-presentation-30025346
https://www.slideshare.net/dhruvendrapandey98/vitamin-a-presentation-30025346


Lines of defense

https://openi.nlm.nih.gov/detailedresult?im

g=PMC4381333_DMM018036F1&req=4

Immediate response

Lymphocytes

highly specific response                

against  a particular target

https://openi.nlm.nih.gov/detailedresult?img=PMC4381333_DMM018036F1&req=4


Deficiency: 2nd line compromised

– Deficiency or insufficiency vitamin A: 

• ↓ Natural killer cells & cytotoxic activity

• ↓ Phagocytosis by macrophages

• ↓ Microbiciodal activity of neutrophils



NK cells – “on patrol”

• Positively regulated by body’s vitamin A stores

• Sole purpose is killing abnormal cells

– Most effective lymphocytes to perform apoptosis 
(B and T cells are also lymphocytes but they require 
more time for action, at least 1 week)

• Protection against viral infections and cancer

– Destroy targeted virus-infected cells in 3 days

– Detect “transformed” cancer cells and destroy



ScienceDaily.com



Vitamin A and Ebola Virus Outbreak
West Africa 2014-2015

– 330 of 424 cases treated with 200,000 IU vitamin 
A on care days 1 and/or 2

– Treated:  mortality 55%

– Not treated:  mortality 72%

– “Early vitamin A should be further studied and 
considered for use in future epidemics.”

- J Nutr. 2019 Oct 1;149(10):1757-1765



Lines of defense

https://openi.nlm.nih.gov/detailedresult?im

g=PMC4381333_DMM018036F1&req=4

Immediate response

Lymphocytes

highly specific response                

against  a particular target

https://openi.nlm.nih.gov/detailedresult?img=PMC4381333_DMM018036F1&req=4


Vitamin A required for 3rd line

• Vitamin A ↑ number of B cells 

– ↑ rate of maturation & survival

– Essential for production of B cell antibodies

• IgA, IgD, IgE, IgG, IgM, SIgA

• Conversion of T cells into T regulatory cells

(T cells activate B cells)

– Induces “gut homing” in Tregs



Secretory IgA

• Antibody in mucosal lining that “traps” toxins 
and pathogens, esp. important in the gut

• Newborns acquire maternal SIgA, bound to 
“good” bacteria, from breast milk 

(24-74% of the microbiota is coated with SIgA)

• Vitamin A maintains healthy gut bacteria

• Vitamin A (and zinc) deficiency: significantly     
↓ SIgA (mice)



Gestational Vitamin A deficiency

• Mice born with smaller lymph nodes and 
impaired immune responses as adults

– Newborns more susceptible to infections

– Adults have blunted adaptive immune response 
to viral infections



Vitamin A – Key to “tolerant” immune 
system

• Keeps immune system from “over-reacting”

– Maintains “oral tolerance” in gut

• To self & non-threatening, non-self antigens

–Gut is able to make the right decisions!

(Gut is where tolerance is often lost first)



Vitamin A and “oral tolerance”

• Deficiency: allergies & autoimmune Dz

– Less Treg cells (crucial for oral tolerance)

– More TH17 (effector) cells with pro-
inflammatory effects

• Vitamin A preventative and can be 
therapeutic

• 12,500 IU (M. Ash, DO, ND)

– Healthy gut microbiome also required!



Vitamin A and “oral tolerance”

• Vitamin A is strong inducer of  T regulatory cells

– Tregs crucial in maintaining immune homeostasis & 
tolerance to commensal microbiota & food proteins

– Tregs can help control excess IL-17 from Th17 cells

• Vitamin A regulates balance Th1 : Th2 helper cells

– Vitamin A favors Th2 development

• Vitamin A deficiency – more Th17 cells and 
propensity for autoimmune disease



Vitamin A Deficiency:  GI tract



Recovering GI health 

• In IBD: lower fat-soluble vitamin levels

– Ulcerative colitis – only vitamin A lower

– Crohn’s Dz > 7 years – vitamin A even lower

• 25,000 IU daily to randomized patients with 
ulcerative colitis (n = 150)

– All patients began with Mayo Score 6-12

• Moderate to severe disease activity

– Significant decreases in symptoms in 1/3

– Mucosal healing occurred in 1/5



Mayo Clinic UC scoring

J Coloproctoly. 2015; 35(4): 

230-237



“The incidence of IBD has rapidly increased in 
recent decades, with an estimated 5 million 

people living with IBD globally.”

https://ultra-dd.org/tissue-platform/diseases/inflammatory-bowel-disease

https://ultra-dd.org/tissue-platform/diseases/inflammatory-bowel-disease


GAPS regimen includes Vitamin A

http://www.gaps.me/supplements.php

http://www.gaps.me/supplements.php

Vitamins A and D in the form of cod liver oil.

http://www.gaps.me/supplements.php
http://www.gaps.me/supplements.php


Vitamin A – keeps the allergy away

• Significantly ↓vitamin A levels in people with 
allergies

• Sufficient vitamin A during pregnancy 
prevents allergies in offspring

• Vitamin A helps control symptoms of asthma 
in adults

• Suppresses activity of mast cells, key releaser 
of histamine in allergic response



Rewriting oral tolerance?

“The somewhat surprising realization               
that mucosal unresponsiveness is,           

appropriately enough, related to the    
availability of a factor in the food stream.”

Strober W. Vitamin A rewrites the ABCs of oral tolerance. Mucosal Immunol. 
2008; 1:92.



Restore immunological health
& promote SIgA

• Vitamin A: 10,000-20,000 IU

• Vitamin D: 1,000-5,000 IU

• Therapeutic probiotic 

– Saccharomyces boulardii

– Spore-based

– Fermented foods

• Raw milk, colostrum, and/or lactoferrin

• Zinc and other needed nutrients



Newer roles – energy metabolism
• Electron carrier in mitochondria & key role in 

glycolytic energy generation

–↓ Vitamin A reduced ATP synthesis (energy!)

• Glycogen storage in liver 

– ↓ Vitamin A reduced glycogen stores, 
possibly in part due to reduced adrenal 
hormone synthesis with VAD?

• Insulin and glucagon secretion

– Vitamin A deficiency reduces fetal beta-cell 
mass



Glad I had 
my liver 
today!



Vitamin A deficiency impairs 
cognition

• Adults with marginal VAD (or deficientVitamin 
A signaling) show defective performances in 
spatial learning and memory tasks

• May lead to amyloid beta accumulation and 
increased susceptibility to Alzheimer's Dz

• Adult rats born to dams with marginal 
gestational vitamin A deficiency had impaired 
learning and memory 



This is 
almost as 

easy as the 
maze!



Deficiency:  hormones

• Without vitamin A, thyroid hormone cannot 
direct synthesis of proteins

– “Functional hypothyroidism” 

• Sex steroid hormones also require vitamin A

• Vitamin A may be required for expression of 
growth hormone  



The best food sources are now avoided.

Best dietary source of true vitamin A are:

liver, cod liver oil, and fish eyes

Good sources are: pastured-raised  

eggs (yolks) and dairy (butterfat) and shellfish



DIETARY SOURCES OF VITAMIN A (USDA)
Food and serving size RAE (mcg)

Liver, beef, 4 oz 5614

Liver, chicken, 4 oz 3724

Sweet potato, cooked, without skin, 1 cup 2581

Liverwurst spread, ¼ cup 2250

Pumpkin, canned, 1 cup 1906

Cod liver oil, 1 tsp (high vitamin significantly more) 1350

Spinach, cooked, 1 cup 1049

Baby food carrots, ½ cup 642

Eggs, 2 large (all vitamin A is in the yolk) 130

Whole milk yogurt, plain, 6 oz 90

Total breakfast cereal, ¾ cup dry 90

Salmon, 4 oz 80

Milk, 2%, 1 cup 42

Many common foods used to be fortified with Vitamin A 

(palmitate) but may not be currently.    RDA = 700 - 900 mcg RAE



Can I get too much? Yes, if:

• You eat liver > 2-3 meals/week 

– Extremely difficult to overconsume from food

• You are chronically deficient in vitamin D 

• You have fatty liver.  If filled with fat, liver cannot store 
vitamin A. Levels can rise above normal in the blood, 
leading to a potential for toxicity. 
– 2/3 obese or diabetes have NAFLD, 1/2 with pre-diabetes

– At the same time, obesity may cause other tissues in body to 
be deficient in Vitamin A

– Limit to 3000 IU/day of preformed vitamin A

• You have very elevated triglycerides, associated with type 
V hyperlipoproteinemia, & take large doses (>50,000 IU)



Vitamin A toxicity

• Can occur with high dose supplementation over 
extended periods of time
– Intake from supplements > 50,000 IU /day for 2-3 years 

or  > 150,000 IU /day for 1 year has potential toxicity
– Nausea, fatigue, headaches, dry skin
– Joint pain, muscle pain, anorexia, hair loss, brittle nails, 

elevated liver enzymes, high blood calcium, bone 
abnormalities

• Higher risk if liver disease or protein/zinc malnutrition 
• Careful with water-miscible or emulsified vitamin A, 

may cause toxicity at 1/10 the dosing
• Reversible with discontinuation



Pregnancy
• Is the danger too much vitamin A or too little?

• 1/10 women in Nebraska & 1/5 in Brazil – deficient at delivery

• Rothman et al, NEJM 1995 suggested >10,000 IU in first 8 
weeks of pregnancy increases risk of neural crest defects

– All 7 cases involved intakes of > 10,000 IU from 
supplements, average intake was 21,000 IU daily

– Criticized for overestimating risks at these levels and 
validity of defect classification scheme                                   
(3 groups & C Masterjohn)

• Subsequent study, Teratology 1996, did not confirm 10,000 IU

– Before Rothman, 25,000 IU was LOAEL

• FNB of IOM set UL at 10,000 IU for all adults



Food and 
Nutrition 
Bulletin, vol. 22, 
no. 3 © 2001, 
The United 
Nations 
University.

“In Vitamin A–deficient populations, doses of Vitamin A less than 
10,000 IU per day or 25,000 IU per week are considered beneficial to 

pregnant women without risk to the fetus. 
In these populations, the risks of teratogenicity from high vitamin A 

intake may need to be balanced against those from a deficiency.”

- Michael J. Dibley and David A. Jeacocke, 2001.



Weston A. Price, Nutrition and Physical Degeneration,

citing contemporaries:

Amount of vitamin A sufficient to support normal growth 

and good health in animals may still be insufficient to meet 

the demands of successful reproduction.

Lack of vitamin A produces in females a disturbance in estrus 

and ovulation, resulting in sterility, even producing a 

resorption of the fetus. 

Pigs born to sows fed diet deficient in vitamin A exhibit serious 

defects of snout, dental arches, eyes, and feet. 



Lung problems

• Maternal vitamin A deficiency can have 
lasting effects on offspring’s lung health

– Early and late deficiency have negative effects

– Defective alveoli

– Predisposes to respiratory diseases

• Human lung development starts 5th week 
gestation and continues first few years of life



Pregnancy





Hansen, 

C. et al. 

Nutrients.

2018; 

10(9): 

1286

Newborn



Allen & Haskell. Food Nutr Bull. The United Nations University. 2001;22(3): 214.



Vitamin A rich colostrum –
if mother has Vitamin A

Supplementation of lactating women with β-carotene 

has relatively little effect on breastmilk vitamin A 

content. Research is needed to determine whether 

infants can absorb and convert carotenoids in 

breastmilk to vitamin A. 
- Allen & Haskell, 2001



Vitamin A rich colostrum –
if mother has VA

In infants of mothers supplemented with 200,000 IU 

after birth, there was a significantly lower incidence 

of respiratory tract infections and fever.
- Allen & Haskell, 2001



Vitamin A needed early in 
pregnancy

“Vitamin A is essential for reproduction, and 
deficiencies and excesses may result in embryonic 

loss and/or congenital defects.

Retinoids are recognized as important regulators of 
vertebrate development, cell differentiation, and 

tissue function. Previous studies, performed both in 
vivo and in vitro, indicate that retinoids influence 
several reproductive events, including follicular 

development, oocyte maturation and early
embryonic development.”

Reprod Biol Endocrinol. 2004; 2:83

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC544594/


Female reproduction - animal

• Vitamin A deficiency (rat): irregular estrous cycles, 
morphological changes in uterine epithelium, failure to 
establish or complete pregnancy,  fetal malformations 

– Vitamin A (retinoic acid) restores normal uterine 
epithelium and maintains fertility

– Cornified vaginal cells earliest sign of deficiency

• Moderate deficiency (50% plasma reduction) in 
pregnant rats: surviving pups (40% died soon after birth) 
showed respiratory problems and slower mobility –
some even unable to move



Am J Physiol Regul Integr Comp Physiol. 2005; 288: R73



Female reproductive cycle

• Vitamin A is regulator of (3-beta-hydroxysteroid-
dehydrogenase) enzyme that makes progesterone
– Vitamin A supplements increase progesterone in pregnant 

women at 16-20 weeks gestation 

– 92%  menorrhagia resolved w/vitamin A 60,000 IU X 35 d 

• Vitamin A induction (3β-HSD) may be important for 
local estradiol inactivation in endometrium

• Women with endometriosis – 50% lower plasma and 
follicular all-trans-retinoic acid

– Vitamin A therapy for endometriosis?



https://emedicine.medscape.com/article/920621-overview

https://emedicine.medscape.com/article/920621-overview


Female reproductive cycle

• Vitamin A deficiency associated with reduced 
fecundity – 1/3 as likely to have high quality 
embryo with IVF 

– Vitamin A has potential for local control of 
follicular development

• Vaginal lubrication requires vitamin A

• Vitamin A therapy for improving ovarian 
reserve?



Normal vs. Cornified cell



Liver is ideal, supplements also can help

• No birth defects have been reported from high 
intakes of vitamin A from food sources

• Vitamin A from liver produces smaller and 
delayed rise in serum retinol levels vs. vitamin A 
in supplements – retinyl esters 

• Low-dose vitamin A consumption may be 
protective against birth defects for women with 
inadequate intake 

– 2,500-5,000 IU per day supports healthy pregnancy 



Possible connection?

• Embryonic vitamin A deficiency causes 
“grossly thinned ventricular wall with 
concurrent defects in ventricular septation  
[in hearts of newborn mice].” 

Genes Dev. 1994;8(9):1007-1018. 



Approximately 1% of 

newborns have a 

congenital heart defect. 

About 25 to 30% of these 

infants are diagnosed with 

ventricular septal defects. 

Of the babies born with 

VSDs, 80 to 90 percent 

present with a small hole 

and mild symptoms.

https://rarediseases.org/rare-

diseases/ventricular-septal-defects/

https://rarediseases.org/rare-diseases/ventricular-septal-defects/


https://medlineplus.gov/ency/article/002398.htm

https://medlineplus.gov/ency/article/002398.htm


https://www.mayoclinic.org/diseases-conditions/ventricular-septal-defect/symptoms-causes/syc-20353495

https://www.mayoclinic.org/diseases-conditions/ventricular-septal-defect/symptoms-causes/syc-20353495


ASD associated with BPD

J Pediatr. 2018 Nov; 202: 56–62.e2. 

Vitamin A concentrations are lower in BPD infants.
Curr Pharm Des. 2012;18(21):3101-13

Premature and low birth weight infants with an ASD had 

increased odds of developing BPD (bronchopulmonary 

dysplasia) compared with those without an ASD. 

https://www.ncbi.nlm.nih.gov/pubmed/22564302


Deficiency - Lactation

• Complete lactation failure in animals 

• Negatively impacts postpartum lactation in 
humans

• Colostrum rich in vitamin A only if mother has 
good intake

• Vitamin A deficient mothers – milk also low 

• After weaning, infant at greater risk of 
deficiency







Male fertility also requires VA

Vitamin A deficiency causes: 

• Impaired and defective spermatogenesis

• Low testosterone levels 

• Delayed puberty/short stature in teenage boys

– Corrected with 6000 IU/wk + iron 12 mg/d 
for 1 year

– Consider zinc deficiency 





“Retinol supports self-renewal       
of stem cells”

Anthony Jay, PhD

Wise Traditions 2019



A & D and bones

• Vitamin A has “reputation” of causing bone loss

• Higher Vitamin A intake (> 5,000 IU) and/or 
higher blood levels associated with lower BMD 
or increased fracture risk 

• Other studies show opposite: vitamin A 
associated with reduction in fractures

• Vitamin A only contributes to osteoporosis with 
Vitamin D deficiency (< 30-35 ng/mL) or when 
ratio of Vitamin A to D is massively out of balance 
(Masterjohn, WAPF)



Vitamin A and bone synthesis 

• Both high and low intakes reduce BMD 
(animal studies)

• Vitamin A deficiency can cause: 

– Impaired bone remodeling

• Unchecked function of osteoblasts as 
osteoclasts are reduced 

– Decreased foramen size in growing children

(Hole at base of the skull for spinal cord)



Vitamin D + calcium but no Vitamin A?

• 36,000 women 50-79 y (WHI clinical trial)

– Intervention: 400 IU vitamin D and 1000 mg 
calcium (carbonate) for 5 years

• After 7 years:

– Slight improvement in bone mineral density

– No statistical difference in hip fractures

– 17% more kidney stones (no prior history)

N Engl J Med. 2006; 16(354):669



“By now it should be clear that a high level of vitamin A 

does not, in and of itself cause osteoporosis. Vitamin A 

can only exert the harmful effects attributed to it against 

the backdrop of vitamin A deficiency, meaning that it is not 

an excess of vitamin A that contributes to osteoporosis, 

but an imbalance between vitamins A and D.” 



Vitamin A & D together is best

• More effective at supporting robust immunity

• Reduce toxicity of each other with higher 
intakes

• Vitamin A protects against kidney stones, 
greater risk with higher Vitamin D levels (>50 
ng/mL)

• Vitamin K2 enhances the protective actions of 
A & D (Beyond Good and Evil, WAPF)



You and I 
make 

beautiful 
music!



Thank you for attending!

womenfamilynutrition@gmail

















The Effect of Vitamin a Deficiency upon the Nitrogen Metabolism of the Rat: Two 
Figures
Elfriede F. Brown, Agnes Fay Morgan
The Journal of Nutrition, Volume 35, Issue 4, April 1948, Pages 425–
438, https://doi.org/10.1093/jn/35.4.425 Published: 01 April 1948
Summary
Young and adult rats from the same litters were divided into 3 groups, Vitamin A-
deficient, pairfed and fullfed on a diet containing 18% casein, and their nitrogen 
metabolism studied for 30 to 124 days. Another group of young rats was placed on a 
22% casein diet and was similarly studied.
As the deficiency progressed, growth per gram of protein eaten declined in the 
deficient young rats to 65% of that of the pairfed groups. The urinary nitrogen 
increased and the nitrogen balance was decreased to a greater degree in the deficient 
than in the pairfed young animals. But in the adult group weight changes and nitrogen 
balances were alike in the pairfed and deficient rats.
The urinary nitrogen partitions were essentially alike in the pairfed and deficient 
groups except in the severely deficient and premortal periods when the allantoin
output of the deficient animals was increased above that of the pairfed litter mates.
The composition of the carcasses of the fullfed, pairfed and deficient young rats 
remained constant except for the fat content which was diminished in the latter group 
with corresponding increase in water. As shown by carcass analysis, the retention of 
food nitrogen by the pairfed and fullfed young rats was the same in both series, but 
that of the deficient groups was only 55 and 62% of these values.
The deficiency state, as distinct from the accompanying inanition, decreased the 
utilization of nitrogen in the young animals without affecting the character of the 

https://doi.org/10.1093/jn/35.4.425


70% INCREASE IN PREVALENCE 
OF ALL CONGENITAL HEART 
DEFECTS SINCE 1979
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