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SUMMARY

Nucleated Red Cells - Comparative

glycolytic metabolism and function.

M. GRUCA

The aims of these experiments reported in this theses

were to characterize the red blood cells of healthy wild

caught reptiles, in particular crocodilian, determine the

presence of enzymes of glycolysis and test the efficiency

of crocodilian erythrocytes in reducing methaemoglobin.

The composition of crocodilian blood is typical of

that of vertebrates in general, with an MCHC close to

that of humans, and a packed cell volume of 25% which is

typical of reptiles. A haemoglobin electrophoretic pattern

of one major band was found in two species of crocodiles,

C.porosus and C.johnstoni. Blood glucose levels in the

crocodile were similar to human levels, but the levels of

lactate were high and variable, consistent with the metabolism

of an animal dependent upon anaerobic glycolysis for major

activity.	 The level of red cell ATP is high, similar to

those of rabbits; but red cell 2,3-DPG is present in low

concentration. Glutathione, an alternative method of

modifying the oxygen affinity of haemoglobin, was considerably

higher in reptilian red cells compared to human cells, but

lower than that found in chickens.

Activities of several enzymes of the glycolytic pathway,

and several enzymes involved in maintenance of red cell

integrity were measured and partially characterized. HK and
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,-PGD ac ti , L i es were the lowest amon	 the glycolytic enzyl]es

and could be rate-linliting steps.	 and LDH were both

substrate inhibited at high concentrations, while Hi< and

activities were strongly affected by pH.

Low levels of methaemorrlobin and high levels of NADJ-l-i

wore found in several reptilian species.	 In vitro reduc;ton

of methaemoglobin with glucose and especially lactate was

shown in crocodilian, snake and chicken red cells.

These studies have characterized crocodilian red cells

and shown that these erythrocytes possess a functional

glycolytic pathway, and are capable of maintaining haemoTjobin

in a reduced state.



ABBREVIATIONS

ACD
	

Acid-citrate-dextrose

ADP	 Adenosine - 5' - diphosphate

ALD	 Aldolase

ATP	 Adenosine - 5'	 triphosphate

DHAP	 Dihydroxyacetone phosphate

1 ,3-DPG	 1,3 - diphosphoglycerate

2,3-DPG	 2,3 - diphosphoglycerate

DTNB	 5,5 - Dithiobis (2-nitrobenzioc acid)

GAP	 Glyceraidehyde - 3 -- phosphate

GAPD	 Glyceraldehyde phosphate dehydrogenase

o<:-GPDH	 (%(- Glycerophosphate dehydrogenase

0C-GP	 Glycerophosphate

5-6-PD	 Glucose - 6 - phosphate dehydrogenase

GR	 Glutathione reductase

GSH	 Glutathione reduced

GSSG	 Glutathione oxidized

Hb	 Haemoglobin

Hb0
2
	Oxyhaemoglobin

HK	 Hexokinase

IHP	 Inositol hexophosphate

IPP	 Inositol 1,3,4,5,6 - pentophosphate

LDH	 Lactate dehydrogenase

MCHC	 Mean Corpuscular Haemoglobin Concentration

MPA	 Meta-phosphoric ac

MR	 Methaemoglobin reductase

JADE	 Nicotinamide adenine dinucleotide (reducei)

NADPH	 Nicotinamide adenine dinucleotide phosphate

Na,-ATPase	 Sodium, potassium - adenosine triphosphatase



VI

?CV	 Packed cell volume

Phosphofructokinase

2-PGA	 2 - phosphoglycerate

3-PGA	 3 - phosphoglycera*:e

6-PG	 6 - phosphogluconate

6--PGD	 6 - phosphogluconate dehydrogenase

PG :K	 Phosphoglycerate Kinane

PI	 Inorganic phosphate

Pyruvate kinase

ppt	 Precipitate

33C	 Red blood cell:3

RCOP	 Red cell organic phosphate

TCA	 frichloracetic acid

ICA cycle	 fricarboxylic acid cycle

TPI	 friose phosphate isomerase
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