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Cobalamins:  Vitamin B-12

Biochemical Functions:

· Involved in DNA synthesis

· coenzyme for Met synthase:  homocysteine ( Met 

· adenosylcobalamin coenzyme for methylmalonyl CoA mutase:  methylmalonyl (succinyl CoA 

· synthesis of SAMe

·  involved in normal functioning of the nervous system and immune system. 

	DIGESTION
	ABS. Loc.
	ABSORPTION

HIGH CONC.
	ABSORPTION

LOW CONC.
	TRANSPORT
	CELLULAR UPTAKE
	METABOLISM
	STORAGE
	EXCRETION

	pepsin, IF, 

r-proteins, trypsin, HCO3-
	ileum
	diffusion
	Ca2+ dependent active transport
	transcobalamins: 1-circ. storage, 2-newly abs.,         3-tissue to liver
	receptor  mediated endocytosis
	freed from TC2(methylated or reduced(adenosyl-
	1.adenosyl-2.hydroxo-

3. methyl-liver, muscle, bone, brain kidney, heart, spleen
	Hydroxycobalamine has one less cyanide than cyanocobalamine, hydroxy & cyanide ​ cyano which is excreted in the urine.


	FACTORS THAT ( ABSORPTION
	FACTORS THAT ( ABSORBTION
	Nutrient Interaction
	Drug Interaction

	intrinsic factor
	· vit C (>500mg C)

· Cu (?)

· thiamin (?)

· from food, not supplements, is inhibited by drugs that interfere with gastric acid secre-tion, antacids, po-tassium, citrate, chloride, colchicine, some oral hypoglycemic medications.
	· prevents folate trap

·  deficient B6

· iron increases  likelihood of deficient B12

· Leucine
	· autoimmune disease medications

· NSAIDs

· tobacco ambliopia assoc. w/ smoking:  Hydroxycobalamine is specific antidote for cyanide toxicity (injection of B 12 cured dimness of vision-amblyopia in smokers that was due to chronic cyanide toxicosis). Hydroxocobalamin acts as a sink to draw cyanide out of the body, transient cyanide toxicity.  
· Nitrous oxide inactivates B 12 and can cause megaloblastic anemia




The methylated form, methylcobalamine inhibits the toxic effect of methylmercury on nerve fibers in animals (possibly by increasing phosphatidyl choline synthesis). B 12 and C have been shown to reduce Pb toxicity and CCl4 toxicity.  B 12 with choline and inositol reverses Aflatoxin induced fatty liver.
	Dosage and Administration:  RDA: 3(g.  Dosage is variable depending on route of administration and condition being treated.  For most conditions, IM hydroxocobalamin 1 ml (1,000 (g) is recommended.  Hydroxocobalamin is longer acting and achieves higher serum levels than cyanocobalamin.  Methylcobalamin has been used in some studies.  Oral, sublingual or intranasal administration is usually not effective for conditions requiring high serum concentrations.  However, large oral doses have been used successfully to treat pernicious anemia.


	Food Sources: Fish, liver and organ meats, meat, poultry, cheese, yogurt, milk, eggs, bivalves


	Deficiency Signs:  Cobalamin deficiency is more likely to occur in the elderly and may also occur vegans and patients with hypochlorhydria.
· tachycardia, pallor secondary to macrocytic anemia

· atrophic lingual papillae paleness, glossitis 

· dementia
· peripheral neuropathy, ataxia, decreased tendon reflexes (in B 12 deficiency the myelin sheath is malformed.)
15% of CS pts at the Environmental Heath Center in Dallas were found to be deficient in B 12.


	Toxicity Signs


Clinical Indications

In conventional treatment, B12 is only given in B12 deficiency:  pernicious anemia (1000 mcg /day orally), acid blocking drugs. 
	Behavioral and Psychological Conditions

	Dementia
	IM:  therapeutic trial of a minimum of 4-8 injections of 1000 mcg 1-2 x wk
	Based on low B 12 levels in cerebrospinal fluid, despite normal blood levels (possible accelerated breakdown)

	Fatigue, anxiety, depression, insomnia
	
	***study supporting vit B 12 as a general tonic*** 


	Dermatologic Conditions

	Vitiligo
	oral, 2,000  (g/day plus folic acid 10 mg/day
	Uncontrolled trial:  Induced varying degrees of  repigmentation after 3-6 months.  Sun exposure enhanced the effect of the vitamin therapy.

	Seborrheic Dermatitis
	IM 10-30 (g q 1-3 weeks for 2-3 injections, maintenance injections as needed q 2-3 weeks
	Uncontrolled trial

	Xanthelasma
	IM weekly for 6-20 weeks 
	Controlled trial:  Induced regression of plaques


	Endocrine Conditions

	Thyrotoxicosis
	IM
	May inhibit some of the adverse effects of hyperthyroidism but does not reduce TH levels (in animals and clinical observation:  A Gaby).  Thus, may buy time for other therapy. 


	Immune Conditions

	HIV infection
	can add folic acid also
	Levels of B12 and folic acid are commonly low in HIV pt which may increase the toxicity of zidovudine (AZT)

	Acute Viral Hepatitis
	30 mcg IM every other day for  10 days w/ oral folic acid 5 mg tid for 10 days
	reduced duration by 17% compared w/ untreated control group


	Male Conditions

	Infertility
	IM hydroxocobalamin 1,000 (g/week for a minimum of 12 weeks
	Uncontrolled trial:  Increased sperm counts in 27% of men with oligospermia.


	Musculoskeletal Conditions

	Bursitis, heel spurs
	1000 mcg daily for 7-10 days then taper depending on response
	uncontrolled trial, w/ spurs the pain resolves but still visible on x-ray

	Nocturnal leg cramps
	IM, also consider vit. E and Cal/Mag
	Effective in 16 elderly patients (uncontrolled).


	Neurological Conditions

	Diabetic neuropathy
	IM in varying doses and frequencies and varying periods of time
	uncontrolled trials

	Neurological disorders:  sciatica, trigeminal neuralgia, Bell’s palsy, prevention of postherpetic neuralgia
	1000 mcg IM 2-3 x/wk for 2-3 wk then taper according to response.  Tx is said to work better when given w/ thiamine, 50 mcg per injection.
	mostly anecdotal, one trial w/ Bell’s palsy:  500 mcg 3x wk for 8 wk (better compared with glucocorticoids for Bell’s palsy; however, very little evidence support glucocorticoids in Bell’s palsy anyway)

	Tinnitus/Noise induced hearing loss
	IM 
	Low blood levels found in patients


	Ophthalmological Conditions

	Diabetic retinopathy in IDDM children
	100 mcg w/ insulin injection
	Studies:  7 out of 15 children had regression of retinopathy


	Pulmonary Conditions

	Asthma
	1000 mcg IM 1-3 x wk
	Studies showed benefit in 56% of 85 asthmatics.  Children respond better than adults. 

	Sulfite induced asthma
	Pretreatment w/ B 12 (1-5 mcg orally)
	Evidence that B12 destroys sulphites


