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Vitamin A and Carotenoids
Biochemical Functions:

Vitamin A 

· maintains nonspecific host defenses in mucosal tissues, particularly sIgA, enhances WBC function, the antibody response and has anti-viral activity by stripping away the protein viral capsule.  

· prevents stress induces thymic involution
· required for epithelial cell differentiation and regulates stability of biological membranes. 
· Essential for normal estrogen cycle.
· Quenches singlet oxygen species non-chemically

Carotenes 

· prevent free radical damage to the thymus, enhance thymus function

· increase the effects of interferon 

· increase the numbers of T-helper cells.  

· protects against singlet oxygen
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Lycopene is the first carotenoid to by depleted w/ light exposure.
	· vit A deficiency decreases iron 

    mobilization( microcytic anemia

· protein or Zn deficiency decreases 

    vitamin A activity and mobilization 

· Vit E required in conversion of B-   

    carotene to retinol and protects both    

    from oxidation.

· Vitamin E enhances transport and 

    storage of vitamin A.

· (-carotene may decrease vitamin E levels unless vitamin E supplements are also given:  vitamin E is necessary for the conversion of B-carotene to retinol and protects both from oxidation.

(-carotene may reduce the absorption of other carotenoids.
	· At a dose of 25K IU qd vitamin A reverses the suppression 

  of immune function and wound healing caused by         

  glucocorticoid administration although it does not appear to 

  block the anti-inflammatory effects.

· Vitamin A absorption is inhibited by neomycin, OCP’s, 

alcoholism and in steatorrhea.

· Colchicine decreases carotenoid absorption


Organophosphates and PCB decrease liver Vit A content which increases their toxicity.  Other items that lower Vit A are alcohol, coffee, cold weather, cortisone, diabetes, excessive Fe, infections, laxatives, liver disease, mineral oil, nitrates, sugar, tobacco, Vit D Deficiency, Zn deficiency.

	Dosage and Administration: 

Vitamin A:


RDA for men:  5000 IU (1,000 RE)  qd
RDA for women:  4,000 IU (800 RE) qd


Post-infection:  50,000 IU x1 or 2 days (Herb Joyner-Bey)

Carotenes:  


Health maintenance: 25,000 IU


Immune enhancement:  up to 300,000 IU qd

Note:  1 RE = 3.33 IU retinol = 1 (g retinol = 6 (g (carotene = 10 IU ( carotene = 12 (g other carotenoids


	Food Sources: 

· Vitamin A:  Liver, fish oils, whole milk products, eggs

· Carotenoids:  carrots, spinach, vegetable-based soups broccoli, apricots, cantaloupe, collards, kale, persimmon, pumpkin, sweet potato, turnip greens, winter squash

· Food sources of lycopene include tomatoes, pink grapefruit, watermelon and strawberries.

· Major food sources of lutein include dark, green, leafy vegetables.


	Deficiency Signs

· Dermatological: cracking (flaky paint or crazy pavement dermatosis); flaking, non-inflammatory disease of the skin; follicular hyperkeratosis

· Ocular:  

· Night blindness:  decreased ability to see at night due to a lack of visual purple or slowness in adjusting after light exposure

· Bitot’s spots:  triangular, shiny gray spots on the conjunctiva.

· Keratomalacia-  softening of the cornea seen in early childhood.

· Parotid enlargement

· Poor wound healing, pressure ulcers

Deficiency associated with decreased Cyto-P450 activity (rats).  Deficiency associated with increased binding of benzo(a)pyrene in tracheal epithelia.
A mild Vit A deficiency in children has been linked to increased mortality from all causes.


	Toxicity Signs

Vitamin A:  

· Early Signs:  fatigue, headache,  arthralgia,  myalgia, bone pain, dry skin

· Other signs:  scaling, papiledema, alopecia, drowsiness, vomiting, liver damage (usually reversible), death

According to Herb Joyner Bey,  serum vitamin A correlates poorly with toxicity. Serum LFT’s are elevated only when symptomatic.

     In regard to toxicity, doses of 300,000 IU qd for females and 400,000 IU qd for males have been well tolerated for 5 months by teenagers w/ acne.  However, dosages of 50,000 IU qd for 18 months have caused toxicity in some adults.  Populations with greater susceptibility to toxicity at lower doses include alcoholics, elderly individuals and patients with liver disease.  Side effects are reversible with discontinuation.

      In general, pregnant women should not receive > 10,000 IU qd.  However, conflicting studies exist in regard to the teratogenicity of the vitamin.  Therefore, if vitamin A therapy is indicated for a condition in a pregnant woman, the benefits of doses >10,000IU qd should be weighed against the potential risks.  

(-Carotene:  

· Gynecologic:  Amenorrhea in women eating large amounts of carotenoid-containing vegetables which resolves w/ decreased vegetable intake.  

· (-carotene administration to cigarette smokers has been shown to increase the incidence of lung cancer. Hepatic:  (-carotene may potentiate the 

hepatotoxic effect of ethanol which may be a similar mechanism as with cigarette smoke.  Such an effect is not seen with (-carotene derived from the 

        diet.

· Dermatologic:  The skin may turn slightly orange with high doses but no adverse affects have been observed. 


Clinical Indications (for vitamin A/ retinoic acid unless otherwise indicated)

	Dermatologic Conditions

	Acne vulgaris
	300K IU qd for teenage women x 5 months

400K IU qd for teenage men x 5 months
	Lesions recur after discontinuation, but controlled w/ antibiotics.  

A lower dose (5K-150K IU qd) may be possible if combined w/ vitamin E (800-1600 IU qd).



	Darier’s disease 

(keratosis follicularis)
	200K IU qd or a lower dose w/ vitamin E as with acne
	

	Ichthyosis
	100K-200K IU qd
	

	Photosensitivity Disorders


	( carotene:  50-200 mg qd
	-erythropoietic porphyria

-polymorphous light eruption

	Seborrheic keratoses
	100K IU qd for 20 months
	

	Sunburn prevention
	50K IU w/ 240 mg Calcium carbonate qd, beginning 2 days before exposure, for 14 days; may double dose for 1 day after excessive exposure
	

	Other skin conditions
	Lower doses of vitamin A may enhance the effect of specific treatments, theoretically

	Wound healing
	
	Theoretical through promotion of tissue integrity and healing of epithelial surfaces.


	Gastrointestinal Conditions

	Gastric ulcer
	100K IU qd parenteral  for 3 days
	standard prophylaxis in ICU’s for stress induced ulcer

	Crohn’s disease
	150K IU qd
	anecdotal evidence


	Gynecological Conditions

	Cervical dysplasia
	60,000-100,000 qd
	Some practitioners apply ( carotene topically, particularly after escharotic treatment (Mary Bove ND)

	Menorrhagia
	25K IU bid for 15 days 

10-25K IU qd as long term therapy is appropriate as well
	Vitamin A deficiency decreases iron mobilization.  Iron deficiency, frank or functional, may aggravate or cause menorrhagia.


	Immune Conditions

	Measles Infection
	100K-200K IU in children

100K-300K IU in adults for 3- 5 days; 10K-25K IU qd for prevention
	Uncontrolled study:  Reduced mortality from acute measles infection in children

	URI
	
	Anecdotal

	diarrheal diseases
	
	anecdotal

	HIV transmission to pre-term infants
	vitamin A
	

	HIV infection
	( carotene 180 mg qd (300K IU)
	increases CD4+ counts in AIDS pts.


	Male Conditions

	Prostate Cancer Prevention
	Lycopene
	This potent antioxidant may help prevent prostate cancer as well as other cancers.  In men who have 10 helpings/wk of tomato containing foods the incidence of prostate cancer decreased by 2/3 in comparison to men who only have one helping. 


	Ophthalmological Conditions

	Sicca
	retinol palmitate 1-2 gtt bid/tid for 30 days or prn
	Viva Eye drops:   Vision Pharmaceuticals 800-442-6789 or compound your own 25K IU retinol palmitate/ml

	Chalazion
	50K-100K IU qd for several weeks
	only for early lesions and to prevent recurrences

	Night blindness
	vitamin A deficiency
	

	Macular Degeneration
	Lutein/ Zeaxanthine


	Lutein may prevent macular degeneration as this carotenoid concentrates in the macula of the retina. There is some indication that these carotenoids are helpful in the reduction of cataracts.


	Pulmonary Conditions

	Asthma
	64 mg qd for 1 week
	reduced severity of exercise induced asthma


