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VITAMIN B12  ASSAY INFORMATION SHEET
APPLICATIONS:  Assay of blood / liver vitamin B12 is used  in many animal species to determine vitamin B12 status.  In ruminants, this essential vitamin is synthesized from dietary cobalt by rumen microorganisms, with low dietary cobalt leading to deficiency of vitamin B12.  In monogastric species, malabsorption  of the vitamin may be associated with deficiency.  For sheep and cattle, concentrations of vitamin B12 in blood and liver tissue associated with deficiency and adequacy are well defined and for routine monitoring of cobalt / B12 status, plasma B12 is the preferred indicator.

METHOD SUMMARY:

Competitive binding assay, using purified porcine intrinsic factor in combination with the Cobas Roche Elecsys assay (1).  The Cobas assay is extensively modified and includes sample pre-treatment steps specifically developed by Regional Laboratory Services.  With these modifications, the assay has been validated for use in Bovine, Caprine and Ovine serum / plasma / liver samples and for canine / feline serum / plasma.  Minor haemolysis and lipaemia do not effect the assay.
SAMPLE COLLECTION, PRESERVATION:

Serum is the preferred sample, and Li Hep/EDTA plasma may also be used.  Minor haemolysis does not interfere, but separation of the plasma from red cells is suggested prior to shipment.  Vitamin B12 is light sensitive; samples should be protected from direct sunlight during collection and storage.  Protected from light, concentrations in serum / plasma are stable for several days at 4C.  and several months at -20C (2). 

For liver estimations, 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 have not been validated in this assay.  Fresh tissue samples may be stored frozen if shipment to the laboratory is delayed.;  frozen samples should be stable for several months.

ASSAY LIMITATIONS:

Incorporation of the pre-treatment steps in the assay minimizes potential interferences from non specific binding proteins and analogues.  This inclusion is particularly important with ruminant blood samples (2).  No currently commercially available B12 assay kits, developed for use in humans, incorporate these steps.

NON-ASSAY LIMITATIONS:
In bovines, faecal contamination of blood associated with tail vein collection is a major potential source of error in this species, with faeces containing B12 concentrations 103 to 104 fold higher than those present in blood plasma (2).  Injection with B12 immediately prior to blood sampling will also greatly elevate blood B12 concentrations in this species (2) and poor short term correlations between liver and blood B12 concentrations can be expected in all species following injectable B12 treatment.

In ovines, plasma B12 concentrations in lambs are increased in association with colostrum intake and the high concentrations of B12 in colostrum (3). 

ASSAY PERFORMANCE:

1.  METHOD DETECTION LIMIT:    calculated to be 100 pmol/L for serum.
2.  BETWEEN RUN VARIABILITY:      For samples of bulked bovine serum, with B12 concentrations of 135 and 201 pmol/L, coefficient of variations of 5.6 and 4.5% respectively were measured;.  For a sample of bulked Ovine serum with a B12 concentration of 1924 pmol/L, coefficient of variation was 2.8% ( n=30 separate assay runs).
3.  Comparisons of the modified Cobas assay with the previously used Roche CEDIA B12 assay, for bovine serums (ranging from 105 – 741 pmol B12 /L), indicated correlation coefficient of 0.99.  For ovine serum ( ranging from 211 – 1950 pmol/L) correlation coefficient was 0.89.  For bovine liver samples (ranging from 470 – 1230 nmol/kg wet weight) the corretation coefficient was 0.99.

Note that previous cross calibration of the CEDIA assay with a B12 assay based on Euglena, for samples of ovine and bovine serums, ranging in B12 concentrations from 190 to 3060 pM, gave a correlation coefficient of 0.98.  Similar correlations have also been measured between these two assays for B12 concentrations in samples of bovine and ovine liver tissue (2).  

REPORTING RESULTS:

Results for serum are reported as SI units of pmol of B12 per litre.  For liver tissue, results are reported as nmol B12 per kg wet weight.

NORMAL RANGES: 

	SPECIES
	Plasma and Liver Vitamin B12 Concentrations Associated with Various States of Cobalt Nutrition

(pmol/L for plasma, nmol/kg wet weight for liver)

	
	Adequate
	Marginal
	Deficient

	Bovine  Plasma
	130 - 500
	100 - 130
	<100

	              Liver
	200 - 1500
	75 - 200
	<75

	Ovine   Plasma
	400 - 5000
	200 - 400
	<200

	              Liver
	200 - 1500
	100 - 200
	<100

	Caprine Plasma
	400 - 5000
	200 - 400
	<200

	Canine  Plasma
	150 - 1020
	
	

	Feline    Plasma
	250 - 1200
	
	

	Equine  Plasma
	1500 - 3700
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Disclaimer:  These Information Sheets are intended as a client guide only to the use /limitations of assays performed by Regional Laboratory Services.  They do not cover all aspects of the indicated topic and are not intended as a comprehensive coverage of the subject area.  Regional Laboratory Services accepts no responsibility for any interpretation or otherwise arising from the use of this document
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