


BLOOD CONSTITUENTS IN DOMESTIC ANIMALS IN SOUTH AFRICA

Glyceraldehyde-phosphate dehydrogenase (GAP-D) was assayed as outlined in
the Sigma Technical Bulletin No. 10 (1961, Sigma Chemical Co., St. Louis, Mo}
and glucose-6-phosphate dehydrogenase (G-6-P-D.) by the method of Glock
McLean (1953).

A Unicam SP.500 spectrophotometer was used for both assays; pure substrates
and enzyme preparations used for the standardization of the methods used were
obtained from the Sigma Chemical Co. (St. Louis, Mo.) and potassium oxalate
was used throughout as the anticoagulant in the collection of blood samples.

RESuULTS

No significant difference between the two groups of sheep as regards the activity
of erythrocyte GAP-D could be detected. The values obtained from the animals
in Group 1 are therefore representative. The cumulative relative frequency curve
and histogram constructed from these results are presented as Fig. | and 2 respec-
tively and the conclusions drawn from these curves are indicated in Table I.
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>wn in Fig. 3 for G-6-P-D activity in the erythrocytes of different <recies are very
interesting.  Notable activity is seen in the red cells of the bovine, Hg. horse, pig
and rabbit as well as in the human erythrocyte on which a considerable amount of
work has been done. The aerobic oxidation of glucose via the pentose monophos-
phate pathway may provide a convenient alternative glycolytic pathway in the
domestic animals mentioned, should GAP-D activity fail for any reason. The ovine
erythrocyte apparently, depending solely on GAP-D for glycolysis a  methaemo-
globin reduction, would be made more vulnerable in diseases such as enzootic icterus
and geeldikkop. It is thus hardly remarkable that intravascular haemolysis, inc  sed
red cell fragility, and methaemoglobincythaemia feature prominently in the sympto-
matology of the acute episodes of these syndromes.

SUMMARY

Normal values have been established for the activity of glyceraldehyde-phosphate
dehydrogenase and glucose-6-phosphate dehydrogenase in the erythrocytes of sheep
maintained under experimental and field conditions in South Africa. The 10 per
cent lower, 80 per cent and 10 per cent upper limits have been established for the
farmer enzyme as 400-424, 425-730 and 731--900 micrograms/ml of blood respectively.

:gligible activity of the latier enzyme has been demonstrated in the ovine erythrocyte

three different methods. Glycolysis in the red blood cells of the sheep is believed
to proceed mainly via the direct Embden-Meyerhof pathway. The importance of
these findings with regard to the ovine disease syndromes, geeldikkop and enzootic
icterus, is mentioned.
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