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Short Communications

The nucleoside phosphorylase of pig liver and calf spleen

We have had occasion to prepare nucleoside phosphorylase from pig liver and wish
to report on the presence of a contaminant in the material from this source which
interferes with the use of the enzyme in the synthesis of inosine from hypoxanthine.

The phosphorolytic cleavage of inosine by enzymes from liver was first demon-
strated by KaLckaRr!:2, who showed that the reaction was reversible, the equilibrium
favouring the synthesis of inosine:

inosine -+ phosphate = hypoxanthine 4 a-ribose 1-phosphate

For the enzymic testing of synthetic ribose 1-phosphate, we have prepared an enzyme
from pig liver following KALCKAR’s method of extraction. The enzyme preparation
was highly active in bringing about the phosphorolysis of inosine, but confusing
results were obtained on incubation of the enzyme with hypoxanthine and either
synthetic or natural ribose 1-phosphate. The reaction was followed using KALCKAR’s
method: after incubation of the enzyme with hypoxanthine and ribose 1-phosphate
for varying periods of time, the enzyme was inactivated by heat, and free hypo-
xanthine was determined by incubation with xanthine oxidase, which has no action
on inosine. The uric acid formed was measured by observation of the increase in
absorbancy at 290 mpu (44} during the incubation with xanthine oxidase. Synthesis
of inosine is indicated by a decrease in the value of 4,4, with increasing times of the
initial incubation. Using the pig-liver preparation, it was observed that, although
the value of 4,4, decreased with increase in the time of incubation with the enzyme,
the initial value of the absorbancy at zero time after addition of xanthine oxidase
increased with increasing time of the initial incubation with the pig-liver enzyme.
Since the molar extinction coefficients of hypoxanthine and inosine are approximately
equal and extremely low at 290 my, the initial absorbancy should remain constant.
The progressive increase in the initial value of the absorbancy at 290 mu suggested
that the decrease in 4,5, was not due to the formation of inosine. This was proved to
be the case by adding orthophosphate and a further quantity of the pig-liver enzyme
preparation to a solution of hypoxanthine and ribose 1-phosphate which had been
successively incubated with pig-liver enzyme, heated at 100° for 4 min, and then
incubated with xanthine oxidase until the absorbancy at 2gomy remained constant.
No further increase in absorbancy at 290 mu was observed, indicating that no phos-
phorolysis of inosine was taking place. Careful removal of orthophosphate from both
enzyme preparation and ribose 1-phosphate produced no effect on theresults obtained.
Incubation of hypoxanthine with the pig-liver preparation without addition of
ribose 1-phosphate also resulted in an increase in absorbancy at 290 mpy, suggesting
that the enzyme was contaminated with xanthine oxidase. This is not unexpected
since the xanthine oxidase of pig-liver can be precipitated with ammonium sulphate
in the same concentration range as that used by KALCKAR for the preparation of
the nucleoside phosphorylase®.
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Since it was clearly undesirable to add an inhibitor ol xanthine oxidase during
the first incubation, and since further purification ol the nucleoside phosphorviase
could not be achieved by several of the usual procedures, attention was turned to
the nucleoside phosphorylase of calf spleent. This cnzvme is highlv active in the
phosphorolysis of inosine, but had not been tested for its ability to synthesise inosine
from hypoxanthine and ribose 1-phosphate®. Using the same techniques as with
the pig-liver enzyme, experiments showed that the cnzvme [rom call spleen contained
no xanthine oxidase. By varying the concentrations of the compouents of the in-
cubation mixture, conditions were [ound in which the formation of inosine readily
took place.

To 1.34 mg of the cyclohexylammonium salt of ribose r-phosphate in 0.5 mi
water, 2 drops of a solution of ammoniacal magnesium citrate were added, and the
solution was shaken for 10 min. After removal of the precipitate by centriluging,
the supernatant solution was adjusted to pH 7.5 by addition of succinic acid solution,
and was incubated with 0.37 mg hypoxanthine and 2 ml of calf-spleen nucleoside
phosphorylase (total activity 650 units as measured by the method of Price, Orey
AND PLESNER?) in 0.1 M glycine—acctate buffer at pH 7.5, the volume being made
up to 5 ml with buffer. 1-ml samples were withdrawn at appropriate times, heated
in a boiling-water bath for 4 min, cooled, diluted to 5 ml with buffer and centrifuged.
To a 2-ml sample of the supernatant 0.002 ml xanthine oxidase solution (approx.
200 units/1%) was added, the solution was diluted to 5 ml with glycine--acetate butfer
and the absorbancy was measured immediately in a cuvette with a light path of
1 cm and at various intervals until the value remained constant. For various time
intervals for the initial incubation, the following values lor 4,,, were obtained:
0.53 (L min}; 0.23 (5 min); 0.04 (20 min}; 0.04 (40 min). We consider that the nucleo-
side phosphorvlase of calf spleen is satisfactory for the demonstration of the reversal
of the phosphorolysis of inosine under these conditions.

It is known? that xanthine oxidase levels are affected by the nutritional level of
animals. It seems likely either that in KaALCKAR's experiments, the xanthine oxidase
of the liver used was fortuitously low, or that in our experiments the level of this
enzyme was unusually high. Whichever is the case, we regard it desirable to record
our results which suggest that mammalian liver may not be a suitable source of
nucleoside phosphorylase when it is desired to observe the reversal of phosphorolysis.
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