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CERULOPLASMIN ASSAY INFORMATION SHEET
APPLICATIONS:  Use is primarily to differentiate elevated plasma copper concentrations arising from copper toxicity vs acute phase protein reaction.  In normal plasma, ceruloplasmin accounts for approx. 95% of total copper.  This percentage is maintained in acute phase protein reactions, where both plasma copper and ceruloplasmin may be elevated up to twice normal values.  The percentage may be greatly reduced (<50%) in copper toxicity.  For routine monitoring of copper status, plasma copper is the preferred indicator (4).

METHOD SUMMARY:

Ceruloplasmin activity in serum /plasma is measured by reaction with o-dianisidine substrate at 37 C.  Acetate buffer is included in the reaction for optimal pH.  Reactions are terminated at timed intervals by the addition of sulphuric acid.  Oxidation products formed in the reaction are measured at 540 nm, and activity is calculated from the difference between the timed absorbance readings..  Inclusion of a true sample blank, minimizes potential interferences by haemolysis and lipaemia.(1,2)

Non-ceruloplasmin copper concentration in serum /plasma may be determined by calculating copper associated with ceruloplasmin activity and subtracting  this from the total copper concentration(3).

SAMPLE COLLECTION, PRESERVATION:

Serum or Li Hep plasma are the preferred sample.  EDTA in plasma is likely to interfere(2).  Moderate haemolysis does not interfere, but separation of the plasma from red cells is suggested prior to shipment.  Note that in ovines, bovines and camelids, serum values are approx. 30% lower than for corresponding plasma samples.  Activity is stable for several days at 4C.  and several months at -20C. 

ASSAY LIMITATIONS:

Incorporation of a true sample blank in the assay minimizes potential interferences from haemolysis and lipaemia.  This blank also accounts for  the limited lag phase observed with the assay (2).

NON-ASSAY LIMITATIONS:
Ceruloplasmin is a copper containing protein synthesized and degraded in the liver, with a half-life in plasma of 3 to 5 days; plasma activity is dependant on the presence of adequate liver copper reserves for its synthesis.  Sub-optimal copper availability will therefore be associated with reduced plasma ceruloplasmin activities, with a high correlation between ceruloplasmin activities and liver copper concentrations as liver reserves are depleted.  Ceruloplasmin activities may also be decreased in severe liver insufficiency (4).

Differences between serum and plasma ceruloplasmin activities have been observed in several species; serum values in ovine  bovine and camelid serum are approx. 30% lower than for corresponding plasma samples; these differences are not present in horses, pigs or deer (4).

Ceruloplasmin is an acute phase proteins.  Plasma activities may  be increased in association with acute phase responses in the animal eg. chronic or acute infections (4)

Age related effects are also observed with ceruloplasmin.  Low activities are present in many species at birth, increasing to reach adult values by one or two weeks of age (4).

ASSAY PERFORMANCE:

1.  METHOD DETECTION LIMIT:    calculated to be 1.6 U/L.

2.  WITHIN RUN VARIABILITY:      For a sample of bulked bovine serum, with activity of 53 U/L, a coefficient of variation of 2.4% was measured ( n=12 )

3.  BETWEEN RUN VARIABILITY:  For a sample of bulked bovine serum, assayed over 14 separate runs mean activity was 52.7 with a coefficient of variation of 4.36 %.

4.  Optimal assay pH, substrate concentrations and assay times for a number of species has been documented (2).  Comparison of this method with other methods are also available (1).

REPORTING RESULTS:

Results are reported as SI units of U/L, were one unit corresponds to one umol of substrate oxidized per min. at 37C.

NORMAL RANGES: 

	SPECIES
	Plasma Ceruloplasmin Activity Associated with Various States of Copper Nutrition

(U/L @ 37C)

	
	Adequate
	Marginal
	Deficient

	Bovine
	60-160
	8-60
	<8

	Ovine
	60-190
	8-60
	<8

	Caprine
	45-130
	8-30
	<8

	Camelid
	30-80
	<30
	

	Cervine
	>30
	8-30
	<8

	Equine
	60-180
	<60
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