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GLUTATHIONE PEROXIDASE  ASSAY INFORMATION SHEET
APPLICATIONS:  Used as an indicator of selenium nutrition in a range of mammalian species.  In many species, glutathione peroxidase activity in whole blood has a very high correlation with whole blood selenium concentrations with glutathione peroxidase activity accounting for >75% of the total selenium concentration(1) and red cell glutathione peroxidase accounting for >95% of whole blood activity.  High correlations between glutathione peroxidase activities and total selenium concentrations are also present in liver tissue of ruminants(2).  For routine monitoring of selenium status, blood or liver glutathione peroxidase activity is preferred over total elemental selenium measurement due to its higher sensitivity, rapid measurement time and lower cost.  Tissue total selenium measurement is indicated were selenium toxicity is part of the differential diagnosis.

METHOD SUMMARY:

Glutathione peroxidase activity in whole blood or liver tissue extracts is measured by coupling its reaction with glutathione reductase.  Hydrogen peroxide is used as the peroxide source and the reaction is measured as a rate reaction using a modification (1) of the original method of Paglia and Valentine (3).  In blood, haemoglobin concentration in the assay is also measured, and final activity is expressed as activity per gram of haemoglobin this minimizes volume differences associated with variations in whole blood red cell concentrations.  In tissues, activity is expressed on a per gram tissue basis.  Potential interferences due to glutathione transferases, catalase and methaemoglobin reductases are eliminated by inclusion of inhibitors and appropriate substrate selection in the assay (1,2). The assay has been adapted to run at 37C (Paynter, D.I., Unpublished 2017) with the modification to ensure equivalent activities are obtained at both temperatures.
SAMPLE COLLECTION, PRESERVATION:

Li Hep or EDTA whole blood are the preferred samples.  Clotted blood may also be used, but assay preparation time is increased with this sample.  Haemolysis does not interfere, as the activity in whole blood is predominantly contained in the red cell fraction.  Tissue samples may be fresh or frozen; formalin treated samples are unsuitable.

A preferred sample size of  >0.5 mL is requested for whole blood, with a minimum of 0.05 mL.  For tissues, preferred sample size is approx. 5 - 10 g in a 50 mL screw top container; biopsy samples should be 100 mg minimum, submitted in a suitable small container to minimize evaporative losses eg. 1.5 mL 'O' - ring sealed screw top vials.

Activity in whole blood and tissue is stable for several weeks at 4C (depending on the degree of bacterial degradation) and several months at -20C.

ASSAY LIMITATIONS:

Lipaemia has the potential to interfere (decrease in expected activities) through its effect on haemoglobin determination. Pre- incubation of the enzyme with glutathione in the assay overcomes potential losses of activity associated with storage in the presence of low glutathione concentrations (1).

NON-ASSAY LIMITATIONS:
Glutathione peroxidase in red cells is a selenium containing protein synthesized at the time of erythropoesis.   Activity in blood is dependant on the amount of selenium intake at the time of synthesis and the red cell turnover time (approximately 120 days in most species).  This red cell enzyme half-life may mirror that occurring in other tissues, particularly in animals undergoing selenium depletion. 

In most animals, dietary selenium availability is correlated with whole blood and liver glutathione peroxidase activities over a wide range of availabilities.  Correlations are greatly reduced with acute high/toxic selenium availabilities, eg. Selenium injection/drenches.  Age related effects are not evident with whole blood glutathione peroxidase in sheep or cattle, with activities in neonates reflecting those observed in their dams (1). 

ASSAY PERFORMANCE:

1.  METHOD DETECTION LIMIT:    Calculated to be 2 U/ g Hb for whole blood containing haemoglobin of 100 g/L.  Calculated to be 0.5 U/g wet weight for liver.

2.  WITHIN RUN VARIABILITY:      For a sample of bulked ovine whole blood with activity of 74 U/ g Hb, a coefficient of variation of 1.4% was measured ( n=10).  Individual components of this included a CV of 1.66% for the activity component and a CV of 0.64% for the haemoglobin component.

3.  BETWEEN RUN VARIABILITY:  Samples of bulked bovine / ovine whole bloods, assayed over 20 separate runs with mean activities of 13 and 240 U/ g Hb, had coefficient of variation of 10.5 and 4.2 % respectively.

REPORTING RESULTS:

Results are reported as SI units of U/ g haemoglobin, were one unit of activity corresponds to one umol of NADPH oxidized per min.
NORMAL RANGES: 

	SPECIES
	Whole Blood Glutathione Peroxidase Activities (U/g Hb @ 25C) Associated with Various States of Selenium Nutrition (1,2)

	
	Adequate
	Marginal
	Deficient

	Bovine
	40 - 300
	20 - 40
	<20

	Ovine
	50 - 550
	30 - 50
	<30

	Caprine
	40 - 300
	30 - 40
	<30

	Camelid
	15 - 150
	<15
	?

	Cervine
	20 - 400
	?
	?

	Equine
	35 - 150
	15 - 35
	<15

	
	
	
	


	SPECIES
	Liver Glutathione Peroxidase Activities (U/g wet weight @ 25C) Associated with Various States of Selenium Nutrition (2)

	
	Adequate
	Marginal
	Deficient

	Bovine
	3 - 25
	1 - 3
	<1

	Ovine
	2 - 25
	1 - 2
	<1

	Cervine
	3 - 20
	<3
	?
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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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