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Chromium (Trivalent)

Biochemical Function: 
· component of glucose tolerance factor/  GTF is composed of nicotinic acid, chromium, and glycine, cysteine and (those that make up glutathione).  GTF is high in Brewer’s yeast (which must be grown on grain as opposed to nutritional yeast, which is grown on beets and does not have GTF).  Excessive refined sugar depletes chromium from the body.  

· affects lipoprotein lipase (LPL) activity, affecting cholesterol metabolism, and is involved with gene expression/structural integrity of nuclear strands.  Chromium may also play a role in immunity.

	DIGESTION
	ABS. Loc.
	ABSORPTION

HIGH CONC.
	ABSORPTION

LOW CONC.
	TRANSPORT
	CELLULAR UPTAKE
	METABOLISM
	STORAGE
	EXCRETION

	
	throughout GI, esp. jejunum
	diffusion
	carrier mediated
	transferrin, albumin, globulins, lipoproteins
	
	
	in tissues with iron:  kidneys, spleen, heart, pancreas, bone
	urinary, increased with simple carbohydrate ingestion


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

	· GTF form (10-26%) vs. ionic form (1-3%) (animal studies)

· amino acids

· vitamin C
	· zinc may decrease absorption
	· ingestion of large amounts of refined sugar may deplete chromium

· hemochromatosis may decrease binding to transferrin
	· aspirin may increase absorption


	Dosage and Administration: No RDA set; ESADDI- 50-200(g qd; Average intake is <50(g /day.   Usual dosage range is 200-1,000 (g/day. Occasionally, a higher dose (such as 2,000 (g/day) controls blood sugar better (clinical observation).  Chromium aspartate, chromium picolinate and chromium polynicotinate appear to be well-utilized forms of chromium.  Chromium chloride is less effective.  Brewer’s yeast, 1-2 T /day, is a potent source of GTF and is perhaps the best absorbed and most biologically active form of dietary chromium.  “GTF chromium” products generally do not contain GTF.  


	Food Sources: beer, unrefined sugar, brewer’s yeast, whole grains, mushrooms, organ meets, cheese, prunes, nuts, asparagus


	Deficiency Signs:  

· Described in  TPN patients:  glucose intotlerance, elevated serum lipids
· Syndrome X (?):  hyperinsulinemia, insulin-resistance, decreased HDL-C, hypertension


	Toxicity Signs:  Chromium is generally well tolerated.  Chromium picolinate at supraphysiologic concentrations induced chromosomal damage in cultured hamster ovary cells; however, the relevance of this finding in humans is doubtful.


Clinical Indications

	Behavioral and Psychological Conditions

	Dysthymic disorder
	Chromium 200-400 (g/day for several days to 3 weeks
	uncontrolled trials:  relieved symptoms in 5 consecutive patients.  Some patients responded to chromium alone, whereas others required chromium plus setraline (after setraline alone was ineffective).  Continued treatment was necessary to maintain the benefit.


	Cardiovascular Conditions

	Hyperlipidemia
	Chromium, with niacin


	Double-blind studies (conflicting results):  may decrease serum cholesterol and increase HDL levels

Two case reports:  Chromium used in combination with low doses of niacin (100 mg/day) produced a substantial reduction in serum cholesterol in 2 case reports.  


	Endocrine Conditions

	Diabetes mellitus
	1,000 (g/day was more effective than 200 (g
	double blind studies:  reduced blood glucose and HBA 1c levels in diabetics.


	Reactive Hypoglycemia
	200 (g/day for 12 weeks
	double-blind study:  relieved hypoglycemic symptoms and raised the glucose nadir in women with reactive hypoglycemia
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