
© 1961 Nature Publishing Group

No. 4797 October 7, 1961 NATURE 71 

From these results, it was concluded that D-amino 
acid oxidase a.po-protein can also be crystallized by 
combining with equimoles of p-nitrobenzoic acid and 
coenzyme in the same wa.y as in the ca.se of benzoate. 
This fa.ct may be attributed to the low specificity of 
this enzyme. 

Furthermore, it seems clear that the enzyme can be 
easily crystallized by combining with a. suitable 
compound as 'substrate-substitute' which can com­
bine with the protein a.t the same binding sites a.s the 
substrate, but not be oxidized by the enzyme. The 
crystal of the complex of the enzyme and such a 
'substrate-substitute' ma.y provide a valuable clue in 
elucidating the actual features of enzyme-substrate 
compounds. 
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PHYSIOLOGY 

Persistence of Sterols other than 
Cholesterol in Chicken Tissues 

RECENT work by Davison and his collaborators1-• 

ha.s shown that cholesterol may be incorporated in 
the nervous tissues of myelina.ting chickens and 
rabbits and that this cholesterol will persist in these 
tissues for considerable lengths of time. Our interests 
in the metabolism of cholesterol and other sterols 
prompted us to compare the distributions in chicken 
tissues of injected sitosterol and lanosterol with that of 
cholesterol. Emulsions of cholesterol-7 -•H (purchased 
from New England Nuclear Co., Boston, Mass.), 
sitosterol3-H (randomly labelled, gift of Dr. Leon 
Swell), a.nd la.nosterol-3H (randomly labelled, gift of 
Dr. George J. Alexander) in saline were prepared by 
the method used for preparation of cholesterol-140 
emulsions for experiments involving mitochondrial 
oxidation of this sterol•. Newly hatched White 
Leghorn chicks were used and the appropriate sterol 
emulsion (0·50 ml.) was injected directly into the 
yolk sac. After four days, radioactivity could be 
detected in the brain tissue of chickens from each 
group. After 9 weeks the one surviving chicken in 
each group wa.s killed by exsanguination. The blood 
wa.s collected in centrifuge tubes a.nd the erythrocytes 
separated. All the brain, cord, liver, spleen and 
aorta wa.s excised, weighed a.nd dissolved in strong 
potassium hydroxide. The non-sa.ponifiable fraction 
was assayed for tritium radioactivity in a liquid 
scintillation counter. Small pieces of sciatic nerve 
were taken from each chicken and all showed slight 
but consistently detectable radioactivity. Other 
findings are shown in Table I. 

It is of interest that all three sterols were incor­
porated into bra.in tissue. The rather large incorpora-

Table 1. RECOVERIES OF TRITIUM RADIOACTIVITY FROM NON-SAPONI­
FIABLE FRACTIONS OF CHICK TISSUES NINE WEEKS AFTER INJECTION 

Sterol 
Input (c.p.m.) 
Brain 
Cord 
Erythrocytes 
Liver 
Spleen 
Aorta 

OF CERTAIN STEROLS 
Recovery (per cent) 

Cholesterol-'H Sltosterol-'H Lanosterol-'H 
4•3 X 10' 8•2 X 101 8•7 X 10' 

0·60 0·76 0·28 
Lost N.D. • 0·02 
0·33 0·24 0·49 
0·40 0·25 l ·07 
0·14 N.D. • 0·35 
0·02 0·18 0·13 

• N.D., not detectable. 

tion into erythrocytes is also noteworthy a.s is the 
small but persistent incorporation of radioactivity 
into the aortic tissue. That a small percentage of 
orally ingested cholesterol will be deposited in the 
aorta of adult rabbit• or man8 has been shown. The 
relative persistence of lanosterol-•H in the liver could 
indicate greatly reduced turnover a.s compared with 
the other two sterols. In view of reports tha.t some 
insects a.nd ma.mma.ls may convert sitosterol a.nd 
ergosterol to cholesterol or cholesterol-like com­
pounds1-10, it was necessary to prove the presence of 
the injected material. Ga.a chromatography of the 
non-sa.ponifiable fractions from the bra.ins a.nd livers 
of all three chickens showed the presence of only the 
injected sterol a.nd cholesterol. (We a.re greatly 
indebted to Dr. W. M. Holmes of Smith, Kline and 
French Laboratories, Philadelphia., for these analyses.) 

Work with larger groups of chickens is in progress. 
Preliminary r0Bults are consistent with those pre­
sented here. Experiments involving more accurate 
characterization of the labelled sterols a.s well a.s 
autoradiography of specific tissues are under wa.y. 

This work wa.s supported, in pa.rt, by grants from 
the National Institutes of Hee.Ith (H-3299) and the 
American Cancer Society (EBB and E89). 

DAVID KluTCHEVSKY 
VITTORIO DEFENDI 

The Wista.r Institute of Anatomy and Biology, 
Philadelphia. 4, Pennsylvania. 

1 Davison, A. N., Dobbing, :r., Morgan , R. S., and Payling Wright, 
G., J. Newrochem., 3, 89 (1958}. 

• Davison, A. N., Dobbing, :r., Morgan, R. S.,and Payling Wright, G., 
Lancet, I, 658 (1959}. 

• Davison, A. N., and Wajda, M., Nature , 183, 1606 (1959). 
• Krltohevsky, D., Kolman, R. R. , Whitehouse, M. W., Cottrell, 

M. C. , and Staple, E., J. Lipid Ru., 1, 83 (1959). 
• Biggs, M. W., and Kritchevaky, D., Circulation, f, 34 (1951). 
• Biggs, M. W., Kritohevsky, D., Colman, D., Gofman, ;r_ W., J'ones, 

H. B., Lindgren, F. T., Hyde, G., and Lyon, T. P., Oirculalion, 
6, 359 (1952). 

'Beck, S. D., and Kapadia, G. G., Stifflce, 11!6, 258 (1957). 
• Bergmann, E. D., and Levinson, z. H., Nature, 182, 723 (1958). 
'Clark, A. J'. and Bloch, K., J. Bi-Ol. Chem., 23f, 2689 (1959). 

10 Werbln, H., Chaikoff, I. L., and J'ones, E. E., J. Biol. Chem , 1!35, 
1629 (1960). 

Effect of Sheep Pituitary Extract on 
Hypercholesterolzmia in Intact and 

Hypophysectomized Rats 
THE prolonged administration of cortisone or 

adrenocorticotrophic hormone (ACTH) ha.s sometimes 
been found to cause e. change in the conoentra.tion of 
cholesterol in serum in human beings a.nd in experi­
mental a.nima.ls. While some workers1 •' report that 
they have found such an elevation, others have noted 
no effect•; still others ha.ve reported the opposite•. 

A study of endocrine factors influencing the 
cholesterol 8 content of serum has shown that, although 
a mild increase in the concentration of serum choles­
terol occurred in re.ts from daily subcutaneous 
injection of 2·5 mgm. of cottisone a.ceta.te for two 
weeks, there wa.s no significant che.nge from cortioo­
tropin6 in a dose of 0·3mgm. (a.bout 20 1.u.) suspended 
in pea.nut oil a.nd given subcutaneously over the same 
period of time. However, in hypophysectomized re.ts 
there was an increase of 80 per cent or more in the 
cholesterol content of serum on treatment with 0·5 
mgm. of cortisone acetate daily for a period of 4 da.ys 
or with daily injection of 0·3 mgm. corticotropin in oil 
for two weeks. The effect of corticotropin wa.s media­
ted through the adrenals as there was no such eleva­
tion in a.drenalectomized hypophysectomized animals. 
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