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Further Evidence for Methylatable Precursors of Choline in Natural 
,Mate r i a 1 s . * 

In  the course oi work on choline nietabolim 
i n  ch i ck  the choline content of several diet..; 
was determined by 110th a colorimetric method 
and a microbiological method. The color- 
inietric niethod was essentially that of Thorn- 
ton and Brownel using reineckate precipita- 
tion. Ethanol was used to extract the choline- 
bearing substances from the original materials. 
Hydrolysis was carried out with 37% H2S04 
and the precipitation was done after neutral- 
ization to pH 6.0 with solid Ba(OH)2  and 
then to pH 7.5 with 1 ,h; NaOH. The 
microbiological method was that of Horowitz 
and Beadle2 using the Seurospora .*choline- 
less“ mutant 34486. The standards as well 
as unknowns were passed through the adwrp- 
tion and elution steps. Reproducibility was 
poor with the Seurospora method on soiiie 
samples. The results are shown in ‘ h M t  1. 

On the purified and semipurified diets thc 
2 methods were in close agreement. On tht. 
practical diet with liver meal and the simpli- 
fied diet, however, the Neurospora method 
gave substantially higher values. The sim- 
plified diet contained 1570 peanut meal. 

The value of >O.OS% obtained for the 
simplified diet by the Neurospora method is 
in essential agreement with that publisheci 11y 
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JlcGinnis, Norris and Heuser.:j The value 
of <O.O40/r, obtained by the reineckate method 
is in agreement with a value calculated from 
the choline contents of the individual in- 
gredients as published by EngelP 

The higher value obtained by Neurospora 
on the practical diet containing liver meal 
might be expected in view of the results of 
Jukes and Oleson,“ These authors found that, 
if a crude aqueous extract of liver was hy- 
drolized with Ba(OH)2 and then precipitated 
with reineckate, the resulting filtrate was ac- 
tive for Neurospora. 

Jukes and Dornbush7 observed that 
dime t h ylam inoethanol stimulated the mutant 
Neurospora in a manner similar to choline. 
-4pparen tly , however, dimethylaminoethanol 
was not precipitated by reineckate when pure 
and was only partially precipitated in the 
presence of choline. These results suggest 
that those diets on which the higher values 
were obtained by the Xeurospora method in 
the present study contain dimethylamino- 
ethanol or related compounds. Jukes and 
Olesonx have called attention to the fact that 
dimethylaminoethanol has been isolated from 
one member of the Leguminosae. 

Numerous compounds were tested with 2 
Neurospora “cholineless” mutants by Horo- 
witz. Bonner and Hodahan.!). Their data 
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TABLE I. 
The Clioliiich Content of Various Jfnt(Jri:ils ;is Determined by the Reineck:rte :ind Neuroupora 

Methods. 

Clioline cont,ent, '/c 

Material 
I 1 

By reincckat,e By Neurospora" 

Purificd diet t 
Semipurified diet 3 
Simplified diet$ 
Peaiiut, meal 
Rangc of 5 practical diets 
Prnc.tic;rl diet Idus 5% liver 11ica1 

<0.03 <0.04 
(0.03 <0.04 

0.04 >0.08 
0.21 >026 

0.1 0 - 0.13 0.11-0.15 
0.1 i 0.26 

* The v:tlucs prcccdrd by the gre:r trr-tlian sign are l o w c ~ ~  limits of rangcs having liiglier 

t Diet 661 of McGinnis end co-workers.3 

$ Diet 543 of YcGinnis and co-workers.3 

mean values. 

Diet of Lucas and co-workrrs.4 

indicate that, except for those compounds indicate that mono- and dimethylamino- 
which are determined as choline in the ethanol and mono- and diethylcholine have 
reineckate method, the only compounds of choline activity for the chick. Mono- and 
significant effectiveness for Neurospora are dimethylaminoethanol may function in the 
mono- and dimethylaminoethanol and mono- chick as choline precursors since these work- 
e t hylc holine. ers found that methionine augmented material- 

On the simplified diet here studied, Mc- ly the effects of these compounds.1° 
Ginnis and coworkers3 observed that choline, 
methionine, and betaine prevent perosis, but 
on the purified diet choline only was found 
to be effective. They concluded that choline 
per se is required for the prevention of pero- 
sis. The results of Jukes and coworkers"J'l10 

10 .Jukrs, T. H., Olcson, J. .J., mid Ilornbush, 
A .  C., J .  S i t t r i t i o a ,  1945, SO, 219. 

McGinnis and coworkers3 have suggested 
that precursors of choline are present in the 
simplified diet on which methionine and 
betaine prevent perosis. Jukes and OlesonG 
have suggested that simple precursors of cho- 
line might exist in natural foods. The ob- 
servations reported in the present paper sup- 
port these views. 

Changes in Alkaline Phosphatase of Kidney Following Renal  Damage 
with Alloxan. 

The alkaline phosphatase which occurs in degeneration of the renal tubules and evi- 
high concentration in the proximal convoluted dence is here reported of an associated deple- 
tubules of the kidney rapidly disappears dur- tion of renal alkaline phosphatase in the 
ing degenerative changes in these structures. damaged kidney. 
The enzyme h,as 'been shown to be reduced by White rats are readily susceptible to al- 
nephrotoxic drugs. Alloxan in addition to loxan. Bailey, Bailey and Leech1 produced 
its injurious action on the islets of Lanwhans m ~ m  
causes a varying degree of parenchwatous A-cu: f i ) t { / .  J .  , M P ( I . ,  1944, 2%); 534. 


