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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 KALCKAR t, 2, who showed that  the reaction was reversible, the equilibrium 
favouring the synthesis of inosine: 

inosine + phosphate  ~ hypoxanthine  + a-ribose i-phosphate 

For the enzymic testing of synthetic ribose I-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 I-phosphate. The reaction was followed using KALCKAR'S 
method: after incubation of the enzyme with hypoxanthine and ribose I-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 29 ° mtz (A ~0) during the incubation with xanthine oxidase. Synthesis 
of inosine is indicated by a decrease in the value of A ~o with increasing times of the 
initial incubation. Using the pig-liver preparation, it was observed that,  although 
the value of A ~9o 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 29o m~, the initial absorbancy should remain constant. 
The progressive increase in the initial value of the absorbancy at 29o m/~ suggested 
that  the decrease in A 390 was not due to the formation of inosine. This was proved to 
be the case by adding orthophosphate and a further quanti ty of the pig-liver enzyme 
preparation to a solution of hypoxanthine and ribose I-phosphate which had been 
successively incubated with pig-liver enzyme, heated at IOO ° for 4 rain, and then 
incubated with xanthine oxidase until the absorbancy at 29omt, remained constant. 
No further increase in absorbancy at 290 mt~ was observed, indicating that  no phos- 
phorolysis of inosine was taking place. Careful removal of orthophosphate from both 
enzyme preparation and ribose I-phosphate produced no effect on the results obtained. 
Incubation of hypoxanthine with the pig-liver preparation without addition of 
ribose 1-phosphate also resulted in an increase in absorbancy at 29o m~, 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 phosphorylasO. 
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Since it was clear ly undesirable  to add an inhibit()r of xan t lmw oxi(la~c durin G 
the first incubat ion ,  and  since fur ther  purificati(m ol the mlch,()si(h, ph()sphor3:las, 
could not  be achieved by  several  of the usual procedures,  a t ten t ion  was tmn(:d I(~ 
the  nucleoside phosphory lase  of calf spleen 4. This (mzvme is highly ae t i \ [ '  in t t l ,  
phosphorolys is  of inosine, 1)ut had  not  been tcst~:(t for its a b i l i t \  to s\'ntht,sist, inosim' 
from hypoxan th ine  and ribose i - phospha t e  a. Using the same techni(Int:s as with 
the pig- l iver  enzyme,  exper iments  showed tha t  the enzyme from call  spleen conta ined 
no xan th ine  oxidase.  By vary ing  the concent ra t ions  of the comt)om'nts  of the in- 
cuba t ion  mixture ,  condi t ions were found in which the format ion ()f inosin(' re~ldilv 

took place. 
To 1,34 mg of the cyc lohexy lammouium salt  of ribosc ~-phosphatc in o. 5 ml 

water ,  2 drops  of a solut ion of amlnoniaca l  magnes ium ci t ra te  were' added,  and the 
solut ion was shaken for Io  rain. Af te r  removal  of the p rec ip i ta te  by  centrifuging,  
the  supe rna t an t  solution was ad jus ted  to pH 7.5 by  addi t ion  of succinie aci(t soluti<m, 
and  was incuba ted  with o.37 mg hypoxan th ine  and 2 lnl of calf-spleen nucleoside 
phosphory lase  ( total  ac t iv i ty  650 units  as measured  1) 3' the method  of PmcJL ()-vI~¥ 
AND PLESNER 4) in o . I  M g lyc ine -ace ta t e  buffer at  p H  7.5, the volume being made 
up to 5 ml wi th  buffer. > m l  samples  were wi thdrawn at  appropr i a t e  times, heated 
i n  a boi l ing-water  ba th  for 4 rain, cooled, d i lu ted  to 5 ml wi th  buffer and centr ifuged.  
To a 2-ml sample  of the supe rna t an t  0.0o2 ml xanth ine  oxidase solution (approx.  
2o0 units/16) was added,  the solution was d i lu ted  to 5 ml with glycine--acetate  buffer 
and  the absorbancy  was measured  immedia t e ly  in a cuve t te  with a light pa th  of 
I cm and at  various in terva ls  unti l  the value remained  constant .  For  various t ime 
in terva ls  for the ini t ia l  incubat ion,  the  following values for d2) 0 were ol) tained:  
o.53 (1 rain) ; o.23 (5 rain);  o,o4 (2o rain); o.o 4 (40 min). We consider  tha t  the nucleo- 
side phosphory lase  of call' spleen is sa t i s fac tory  for the demons t ra t ion  of the, reversal  
of the phosphorolys is  of inosine under  these condit ions.  

I t  is known v t ha t  xan th ine  oxidase levels are affected by  the nut r i t iona l  level of 
animals.  I t  seems l ikely ei ther  tha t  in KaLC;KAI~'S exper iments ,  the  xan th ine  oxidase 
of the  l iver  used was for tu i tous ly  low, or tha t  in our exper iments  the lcv(,l of this 
enzyme was unusua l ly  high. Whicheve r  is the case, we regard  it desirable to record 
our results  which suggest  t ha t  m a m m a l i a n  l iver  m a y  not be a sui table  source of 
nueleoside phosphory lase  when it  is desi red to observe the reversal  of t)hosphorolysis.  

Gifts of na tu ra l  ribose i - p h o s p h a t e  from Dr. H. KJ_~Now and xanth ine  oxidase 
from Professor  F.  BEI~GEr, F .R.S.  and  Dr. R. C BI~=w are gra te fu l ly  acknowledged.  
The au thors  are i ndeb ted  to the Bri t ish Empi re  Cancer Campaign for financial ~upport.  
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