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Thiamin

Biochemical Functions:
· Thiamine pyrophosphate (TPP):  involvement in energy metabolism  

· functioning of the nervous system

· coenzyme (TPP) for aldehyde group metabolization with Mg.
· coenzyme (TPP) for pyruvate dehydrogenase and alpha keto glutarate dehydrogenase.
· needed to restore oxidized GSH

	DIGESTION
	ABS. Loc.
	ABSORPTION

HIGH CONC.
	ABSORPTION

LOW CONC.
	TRANSPORT
	CELLULAR UPTAKE
	METABOLISM
	STORAGE
	EXCRETION

	alkaline phosphatase
	
	diffusion
	Na+ dependent active transport
	free, albumin
	
	protein bound, P-esters

free in breast milk, CSF 
	none
	free form or TMP


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

	
	flavonoids

hydroxy-polyphenols

edema of small bowel  (as in CHF)

deficient folate or protein
	· High doses of thiamine may cause a 
relative deficiency of vitamin B6 or 
magnesium

· Mg required to form TPP 

· Leu metabolism w/ FAD, lipoic acid: 

     x(-ketoisocaporate ( isovaleryl CoA 
	· Increased loss with diuretic treatment (particularly 
with loop diuretics ( Mg too!)


Thiamin depletion occurs from excess formaldehyde or any other items that go to aldehydes (alcohol, Candida, etc.)

Candida and some raw fish put out Thiaminases that destroy thiamin in the gut.

Thiamin deficiency increases the toxicity of PCB's, heptachlor and ani lines.

	Dosage and Administration:  RDA:  1.4 mg qd


	Food Sources: Whole-grain and enriched grain products, wheat germ, brewer’s yeast, organ meats, pork, legumes, seeds, nuts


	Deficiency Signs

· Neurological: 

· General motor and sensory impairment:  peripheral neuropathy (paresthesia), ataxia, decreased tendon reflexes

· Mental impairment: confabulation, disorientation, dementia 
· Special Sensory Dysfunction: hypoguesesthesia, hyposmia , dysguesia, ophthalmoplegia
· Cardiovascular:  Tachycardia, Heart Failure
· 20% of chemical sensitive pts. at the Environmental Health Center -Dallas were found to be deficient in thiamin


	Toxicity Signs:  Thiamine is generally well tolerated.  Several deaths (1 : 1.2 million) from intravenously administered thiamine have been reported, apparently from anaphylactic shock (acute Mg depletion? preservative?)


Clinical Indications

	Behavioral and Psychiatric Conditions

	Alcoholism
	
	may prevent alcoholic disorders and other psychiatric conditions considering the involvement of thiamine in metabolism


	Cardiovascular Conditions

	Congestive heart failure
	200 mg/day for 6 wk.
	Uncontrolled study:  22% increase in LV ejection faction after treatment .  Inconsistent results in other trials


	Gynecological Conditions

	Fibrocystic breast disease
	100-300 mg/day
	Anecdotal


	Neurological Conditions

	Various
	IM w/ vitamin B 12.  Typical dose regimen is 50 mg (0.5ml) of thiamine w/ 1,000 (
g (1ml) vitamin B12, 2-3 x week for 2 weeks, then tapering according to response
	Anecdotal:  may be useful for sciatic neuritis, Bell’s palsy, trigeminal neuralgia and prevention of postherpetic neuralgia.


