
© 1959 Nature Publishing Group

No. 4663 March 14, 1959 NATURE 7iH 

chemical structure with no apparent relationship at 
all to either iproniazid or [3-phenyl isopropylhydrazine 
except for its ability to inhibit monoamine oxidase. 

The findings with three chemically different 
inhibitors-the hydrazines, the choline ether and 
harmine-would tend to give some support to the 
hypothesis that the inhibition of monoamine oxidase 
results in ganglionic blockade, if it could be shown 
that the block of transmission is always correlated 
with the inhibition of monoamine oxidase in the 
ganglion. The implication, if this be true, is that a 
substance is accumulating at the ganglion which can 
inhibit transmission and which would appear to have 
a function in transmission. Some evidence for such 
a hypothesis is that with low concentrations of the 
inhibitors, the block of transmission develops gradu­
ally and increases in magnitude with time. This can 
be contrasted with hexamethonium blockade which 
is immediate. 

Experiments are proceeding to elucidate the 
mechanism of the block produced by monoamine 
oxidase inhibitors. 
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Preparation of C.eruloplasmin from the 
Gl Fraction of Human Plasma 

THE recent publicat,ion of a communication on the 
preparation of meruloplasmin 1, the main cu pro protein 
of plasma, prompts this brief account of a method of 
its preparation from the precipitate G2, the mixture 
of (X- and [3-globulins obtained in the plasma fractiona­
tion scheme of Kekwick and Mackay 2

• \Vith G2 
from batches of plasma of 40~150 1., the following 
stages were used: (1) Extraction of G2 by 0·07 M 
sodium chloride at pH 7 and denaturation of extracted 
lipoprotein with ether below - 25° C. by the McFar­
lane technique• ; (2) precipitation of croruloplasmin 
from the ether-saturated extract at pH 4-8 ; (3) 
solution of the precipitate in ether-saturated O · l M 
sodium chloride, removal of impurities by precipita­
tion at pH 5·35 and a second McFarlane treatment; 
( 4) reprecipitation of croruloplasmin at pH 4 ·8 as in 
(2) and solution in 0·l M sodium chloride; (5) 
precipitation of impurities at pH 4 ·8 by diluting to 
0 ·02 1\,1 sodium chloride and precipitation of crorulo­
plasmin by further dilution to 0 ·0045 M sodium 
chloride. The product was dissolved in O · l M sodium 
chloride. E 1 cm. (605 mµ)/E1 cm. (280 mp.), which gives 
a measure of degree of purification, was 0·019. 

About 45 per cent of the oxidase activity of the 
initial extract was recovered. Stages 2 and 4 resulted 
in concentration rather than purification. They 
were necessary to reduce working volun1es in the 
large-scale work described here, but presumably 
could be omitted in smaller-scale work. Further 
purification to E1 cm.(605 mµ)/E1 cm.(280 mµ) = 0·033 
was possible using a batch adsorption method with 
diethylaminoethylcel!ulose ('DEAE' Kodak). Crorulo-

plasmin was adsorbed on the diethylaminoethyl­
cellulose from 0-05 M, pH 5·7, sodium acetate buffer 
with 0·08 M sodium chloride and eluted by 0·05 1vl, 
pH 5·2, sodium acetate buffer with 0·25 1vl sodium 
chloride. Greater purification of the product of stage 
5 was attained on a diethylaminoethylcellulose 
column with an elution gradient from 0-05 M, pH 5 · 7, 
sodiun1 acetate buffer with O · l O M sodium chloride 
to 0 ·05 M, pH 5 ·2, sodium acetate buffer with 
0 ·25 .1\:1 sodiwn chloride, using a C'Onstant-volumo 
mixing chamber. Bulked eluate fractions were 
chromatographed again on a similar column. The 
product had a copper/nitrogen ratio of 0·0197 w/w 
and E1 cm.(G05 mµ)/E1 cm.(280 mµ) of 0 ·044. This 
compares well with the ratio of O ·042 of purified 
croruloplasmin prepared by Morell and Scheinberg4• 

The purification was performed at 2-4° C., excepting 
the column chromatography, which was done at room 
temperature. Freeze-drying of croruloplasmin pre­
parations resulted in partial loss of oxidase activity 
and markedly altered absorption spectra in the visible 
range unless exceptionally rapid freezing on O · l 1v1 
sodium chloride was used. Freeze-drying from a salt­
free solution under the same conditions caused partial 
inactivation. It is of interest that the cuproprotein 
hromocyanin (Busycon canalicu1aturn and Lirntll'us 
polyphernus) is also fragile under freeze-drying condi­
tions5. 

The advantages of the method are that the raw 
material G2 is plentiful, being usually discarded in 
the preparation of gamma globulin for clinical use ; 
and that relatively mild pH and solvent conditions 
are used throughout. The method is suitable for 
large-scale work. This investigation will be described 
more fully elsewhere. 

We thank Dr. D. R. Kominz for making available 
to us unpublished results on the purification of 
croruloplasmin. One ofus (G. C.) thanks the Research 
Advisory Committee of the Institute of Neurology 
for financial support. 
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Effects of Pyridoxine Withdrawal on 
Cerebral Circulation and Metabolism 

in a Pyridoxine-dependent Child 
RECENT studies have established a relatiom;hip 

between vitamin B 6 metabolism and convulsive 
disorders of the nervous svstem. Pvridoxine defici­
ency in young animals ai{d human ·infants and the 
administration of pyridoxine antagonists in animals 
have been observed to cause convulsive activity 
which is rapidly alleviated by administration of 
pyridoxine1,2 • Several instances have been reported 
of children with abnormally high vitamin B 6 require­
ments1,3. On ordinary dietary vitamin B 6 intake, 
they appear, at least as regards their nervous system, 
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