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Table I gives the amounts of vitamin Bi2 re
quired for half maximum growth at various salt 
concentrations. The logarithm of the vitamin 5 i 2 
requirement appears to be a linear junction of the ionic 
strength of the salt solutions 

log (Bi 2 ) l / 2 max. = a + b/p 

This equation seems to apply well within the 
"reversible range" and the values of the constants 
a and b, respectively, are not too far apart for most 
of the salts examined. 

It is possible to arrive theoretically to a similar 
functional relationship between (Bi2)Vs max. and 
M from simple kinetic equations, if we make two 
basic assumptions: first, vitamin B i2 combines 
with a protein apoenzyme (Ea) to give the enzyme 
Bi2Ea: Bi2 -f Ea +± Bi2Ea; second, the available 
concentration of Ea is controlled by the ionic 
strength of the salt solutions in accordance with 
Cohn's "salting-out" equation for proteins.6,6 

These two assumptions allow the derivation of a 
theoretical equation which has the same form as the 
experimental formula. The derivation itself, to
gether with a critical appraisal of such interpreta
tion of our data, will be presented elsewhere. 

(5) E. J. Cohn, Physiol. Rev., S, 349 (1935), Ann. Rev. Biochem., 4, 
93 (1935). 

(6) M. Ingram, Proc. Roy. Soc, Ser. B, 134, 181 (1951). 
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ASCORBIC ACID DEFICIENCY AND CHOLESTEROL 
SYNTHESIS1 

Sir: 
In continuing studies of chemical changes char

acteristic of or regulated by ascorbic acid2,3 and 
related metabolites,4 we have recently observed a 
relationship to steroid metabolism that is of con
siderable interest. Although l-C14-labeled ascor
bic acid is not appreciably incorporated into choles
terol, the vitamin does exert a marked effect upon 
the conversion of acetate-1-C14 to cholesterol and 
other steroids in guinea pigs. Preliminary find
ings showed that severely scorbutic guinea pigs, 
compared with normal animals fed ad lib., incor
porated 6 times as much C14 from acetate-1-C14 

into cholesterol isolated from adrenals. 
Guinea pigs of comparable age (10-12 weeks) 

and size (350-400 g.), on a vitamin C- and choles
terol-free chow diet showed the following values 
(3 animals per group) for specific activities in puri
fied adrenal and liver cholesterol, respectively, four 
hours after receiving the last of three intraperi
toneal injections of labeled sodium acetate (1 mg., 
2.68 X 107 c.p.m./mg. each at 9 hour intervals): 
normal, fed ad lib., 100 and 80; mild scurvy (15-20 
days depletion), 170 and 75 (pair-fed controls, 150 
and 80); severe scurvy (21-28 days depletion), 
600 and 145 (pair-fed controls, 195 and 90). 
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Initial cholesterol fractions showed the presence 
of small quantities of similar C14-labeled compo
nents but there was only a slight change in activity 
of the cholesterol after purification by precipitation 
of the digitonide, dibromination6 and recrystalliza-
tion. The observed changes in C14 content were 
not accompanied by comparable changes in total 
cholesterol present in the tissues6 but they were 
sufficient to indicate changes in the C14-content of 
other sterols. 

(5) E. Schwenk and N. T. Werthessen, Arch. Biochem. Biophys., 
40, 334 (1952). 

(6), K. Guggenheim and R. E. Olson, / . Nutrition, 48, 345 (1952). 
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ENZYMATIC PHOSPHORYLATION OF NUCLEOSIDES 
BY PHOSPHATE TRANSFER 

Sir: 
We have found a phosphatase preparation, ob

tained by the fractionation with ammonium sulfate 
of Merck malt diastase, which is able to phosphory-
late ribose and desoxyribose nucleosides in the pres
ence of sodium phenylphosphate. The reaction is 
dependent on the concentrations of both nucleo
side and phenylphosphate. The pB. activity 
curves for transphosphorylation and dephosphory-
lation have the same shape, with an optimum 
around pTL 5.2. Both reactions are partially in
hibited by inorganic phosphate to the same extent. 

The organic phosphates formed were separated 
by paper chromatography with aqueous isobutyric 
acid buffered with ammonium isobutyrate as the 
solvent.1 Their RF values were identical with 
those of the corresponding nucleotides. 

In a large-scale experiment, 166 n moles of ribo-
cytidine was incubated, in a total volume, of 4 ml., 
with 800 fi moles of phenylphosphate and 8 mg. of 
enzyme in 0.1 M acetate buffer of pB. 5 for 87 
hours at 30°. At this stage, 80% of the phosphate 
donor were split and 17 M moles of cytidylic acid 
(10.2% of the nucleoside) were formed. The cyti
dylic acid fraction, isolated by ion-exchange chro
matography,2 contained equimolar quantities of 
organic phosphorus and of nucleoside (determined 
spectrophotometrically) and was completely de-
phosphorylated by the 5-nucleotidase of rattle
snake venom which, under the conditions used, 
failed to attack commercial cytidylic acid consist
ing, presumably, of a mixture of the 2'- and 3 ' -
nucleotides. This evidence tends to indicate that 
the 5'-nucleotide had been produced. 

All nucleosides tested could thus be phosphory-
lated. Preliminary results, listed in Table I, 
apparently show that, under identical conditions, 
desoxyribonucleosides3 are phosphorylated with 
greater ease than the corresponding ribosides. 

(1) B. Magasanik, E. Vischer, R. Doniger, D. Elson and E. Char-
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