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LIVER COPPER, ZINC, MANGANESE ASSAY INFORMATION SHEET
APPLICATIONS:  Use is primarily to assess nutritional status of these minerals in the animal.  In ruminants, copper and manganese concentrations in liver are correlated with dietary availability of these minerals over a relatively wide range of availabilities (from deficiency to toxicity) and provide an indication of reserves of adequacy which may not be possible with blood measurements (1).  Measurement of liver zinc is principally used where zinc toxicity is suspected.   

METHOD SUMMARY:

Copper, zinc and manganese concentrations in acid extracts of tissues are measured by flame atomic absorption spectrometry (AAS).  All tissues are assayed on a wet weight basis.

SAMPLE COLLECTION, PRESERVATION:

Fresh chilled liver is the preferred sample.  Samples should be placed into containers suitable for the sample size and chilled as quickly as possible.  For routine assays, a sample size of 5 - 10 g in a 50 mL plastic screw - top container is preferred.  For biopsy samples, a minimum biopsy weight of 100 mg is requested; biopsy samples should be blotted with lint - free tissue and placed into 1.5 mL 'O" -ring sealed plastic vials.  On receival at the laboratory, the entire contents of the biopsy vial will be assumed to be liver sample.  

Formalin fixed tissue samples may also be used for copper estimation, provided samples are of sufficient size to allow trimming of all external tissue surfaces (2).

Fresh tissue samples may be stored frozen if shipment to the laboratory is delayed.;  frozen samples should be stable for several months.

ASSAY LIMITATIONS:

Sensitivity of flame AAS may be a limiting factor at low tissue manganese concentrations.  Similar limitations do not apply for copper and zinc.  Minimal chemical interferences in measurement of these minerals are apparent in the air - acetylene flame. 

NON-ASSAY LIMITATIONS:
Extensive autolysis of liver samples has been shown to reduce mineral concentrations in the tissue remaining (1).  Effects of animal age and unequal distribution of copper concentrations within the liver have also been observed (1).  In most species, higher liver copper concentrations occur in the foetus and newborn than in adults; in bovines and cervines these differences may be as much as 5 - fold.  In contrast, in ovine and caprine species, differences between newborn and adult are minimal (1)..

ASSAY PERFORMANCE:

1.  METHOD DETECTION LIMIT:    calculated to be 0.025, 0.020 and 0.015 mmol per kg wet weight for copper, zinc and manganese respectively.

2.  WITHIN RUN VARIABILITY:      Not available for individual elements.  Note that within -run variability will be less than Between Run variabilities listed below.

3.  BETWEEN RUN VARIABILITY:  For a copper QC sample equivalent to a final liver concentration of 0.24 mmol/kg, assayed over 86 separate runs, the coefficient of variation was 3.31%.  A zinc QC sample equivalent to a final liver concentration of 0.23 mmol/kg, assayed over 25 separate runs had a coefficient of variation of 0.94%.  Manganese, at a concentration equivalent to 0.18 mmol/kg, had a coefficient of variation of 7.2% for 22 separate runs.

4.  All assays have been validated by comparison with wet acid digestion of tissue samples using nitric/ perchloric acid digestion methods (1) and by assay of Standard Reference Material NBS Bovine Liver 1577a.

REPORTING RESULTS:

Results are reported as SI units of mmol per kg wet weight.  For an approximate conversion to dry weight, multiply result by three.  For conversion to mg per kg wet weight, multiply mmol per kg wet weight by atomic weight of element ie. 63.5 for copper, 54.9 for manganese, 65.4 for zinc.

NORMAL RANGES: 

	SPECIES/

MINERAL
	Liver Mineral Concentrations Associated with Various States of Mineral Nutrition (mmol/kg wet weight)

	
	Adequate
	Marginal
	Deficient

	Bovine   Copper
	0.08 - 2.09
	0.03 - 0.08
	<0.03

	               Manganese
	0.03 - 0.10
	
	

	               Zinc
	0.3 - 0.8
	
	

	Ovine    Copper
	0.23 - 3.67
	0.07 - 0.23
	<0.07

	               Manganese
	0.03 - 0.10
	
	

	               Zinc
	0.3 - 0.8
	
	

	Caprine  Copper
	0.10 - 3.00
	0.05 - 0.1
	<0.05

	Canine    Copper
	0.50 – 1.60
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