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Manganese

Biochemical Functions:  
· necessary for activation of cAMP

· involved in bone formation 

· involved in glucose metabolism

· cofactor of many enzymes including 

· lysyl oxidase in collagen synthesis glutamine synthetase

· arginase

· pyruvate carboxylase 

· mitochondrial SOD (cytosolic SOD requires Zn/Cu)

· dipeptidases and PEPCK where magnesium can be substituted

· with pyridoxine for glysosyl transferase to make UDP-glucose. 

· lipoprotein lipase 
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	intestine
	
	
	free or (-2 macroglobulin
	Ca 2+ carrier (?)
	
	bone, liver, kidney, pancreas, esp. in mitochondria
	body levels regulated through bile


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

	young age

low mol. weight ligands:  citrate, histidine
	fiber

oxalic acid calcium

phosphate

phytate

iron
	· iron competes for absorption

· calcium and zinc  decrease bioavailability

· calcium and phosphorous form complexes and decrease absorption

· aluminum can decrease levels in tissues
	


	Dosage and Administration: ESAADI:  2-5 mg qd.  The usual dosage range for supplementation is 5-50 mg/day.


	Food Sources:  whole grains:  rice bran, whole wheat; green and black tea (absorption not so good); nuts, leafy vegetables, dried fruit, legumes Dietary intake ranges from < 1 mg/day to about 8 mg/day.  


	Deficiency Signs: Experimentally demonstrated:  nausea, vomiting, dermatitis, connective tissue defects, decreased growth of hair and nails, low cholesterol, glucose intolerance and abnormalities in carbohydrate and lipid metabolism, ataxia


	Toxicity Signs: The toxicity of orally ingested manganese is considered to be relatively low.  Chronic inhalation of manganese dust by miners has been reported to cause severe psychiatric manifestations and a permanent neurologic syndrome resembling Parkinson’ disease as well as reproductive and immune dysfunction, pancreatitis and hepatic damage.  Since manganese is excreted primarily in the bile, manganese should be used with caution in individuals with cholestatic liver disease.  In such patients, large doses of manganese may exacerbate liver disease and cause neurotoxicity.  Doses more than 50 mg/day are not recommended.


Clinical Indications

	Cardiovascular Conditions

	Hyperlidpidemia
	
	As a cofactor for lipoprotein lipase, manganese may be used in a protocol for hyperlipidemia.


	Musculoskeletal Conditions

	Osteoporosis
	
	Preliminary evidence suggests that manganese deficiency is common in women with osteoporosis and contributes to the pathogenesis of the disease.

	Cartilage disorders (Osgood-Schlatter disease and Calve-Perthes disease) 
	
	Positive results have been reported at one clinic (Princeton Bio Center) with a combination of manganese, zinc and pyridoxine.


	Neurological Conditions

	Epilepsy
	up to 20 mg qd
	In several studies, whole blood manganese concentrations were significantly lower in epileptic patients that in controls.  One epileptic child was treated with 20 mg/day of manganese and showed a reduction in seizure frequency.

	Tardive Dyskinesia
	Manganese  prevention:  15 mg/day 

treatment:  60 mg/day
	Manganese has been found to be effective for prevention and treatment of tardive dyskinesia in patients taking phenothiazines (clinical observation:  R Kunin)


