
© 1966 Nature Publishing Group

No. !5070 DECEMBER 31, 1966 NATURE 1605 

., 

I 
f 

l·O 

'o 0·5 

i 
b .... 

0 10-11 10-11 10-11 10-10 10-• 

Testosterone (moles) 
Fig. 1. Cycling reaction with testosterone. The steroid was dissolved in 
50 µl. of propylene glycol with or without 5 µI. of methanol. Inhibition 

of methanol ls shown. O, No methanol; •, methanol. 

ably advantageous to decrease these concentrations 
further. Methanol in reaction (1) was also found to be 
inhibitory. The enzyme concentrations used in this 
reaction gave 94 per cont oxidation of 5·8 x IO-' molar 
testosterone after 30 min of incubation at 38° C. A 
greater enzyme concentration, or incubation for up to 
90 min, did not increase the percentage of oxidation. 

After cycling for 60 min at 30° C the reaction was 
stopped and the steroids were extracted by the addition 
of dichloromethane. Testosterone and ~ 4-androstene-3,17-
dione were then separated on purified Whatman No. 1 
filter paper•. Aliquots were counted on planchets in a 
windowless gas flow counter and the oxidation of testo­
sterone to L\ 4-androstene-3, 17-dione was calculated from 
the relative conversion. Special precautions were neces­
sary to keep all glassware and reagents free from con -
tamination by nicotinamide nucleotides. Blank values 
corresponded to about 10-14 moles of testosterone. On a 
logarithmic scale a linear relationship was obtained 
between 3·5 x 10-13 and 3·5 x 10-• moles of testosterone in 
the original sample (Fig. 1). This relationship is obtained 
because the substrate concentration in reaction (3) must 
be kept relatively low and decreases progressively during 
the course of the reaction. The cycling yield at the lowest 
initial concentration of testosterone was about 4,400, but 
it rapidly decreased when the initial testosterone con­
centrations were increased. The sensitivity obtained is 
from two to five times that reported for the electron 
capture detector, used in conjunction with gas chromato­
graphy after formation of the chloroacetate derivative of 
testosterone•. 

Human serum albumin was supplied by Dr. J. 
Killander, U ppsala. 
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Tyrosine Metabolism in Human Scurvy 
TYROSINE is catabolized in the liver. One of the steps 
involved is the oxidation of p-hydroxyphenyl pyruvic 
acid to 2 : 5-dihydroxyphenyl pyruvic acid. The enzyme 

system which catalyses this reaction, p-hydroxyphenyl­
pyruvic hydroxylase, is believed to require ascorbic acid 
as a cofactor. If the reaction is blocked, p-hydroxyphenyl 
pyruvic acid accumulates and is excreted in increased 
amounts in the urine. Other pathways for the removal 
of p-hydroxyphenyl pyruvic acid are utilized, for example, 
conversion to p-hydroxyphenyl acetic and p-hydroxy­
phenyl lactic acids, and these compounds can also be 
excreted in increased amounts in the urine. The excretion 
of excessive amounts of these substances in urine is 
known as tyrosyluria. 

This condition occurs in premature infants fed on a 
diet which is deficient in ascorbic acid, but which contains 
large amounts of protein1 • Tyrosyluria has been found 
in idiopathic steatorrhoea, in thyrotoxicosis, and in 
rheumatoid arthritis•. The condition was corrected in all 
the patients after they had been treated with large doses 
of ascorbic acid. It was therefore assumed that the 
tyrosyluria was caused by an inadequacy of dietary 
ascorbic acid. One of us (R. R.), however, has observed 
that tyrosyluria occurs in children with fibrocystic disease 
of the pancreas and that it is not corrected by saturation 
of the patients with ascorbic acid. This casts doubt on the 
view that lack of dietary ascorbic acid may inhibit liver 
p-hydroxyphenylpyruvic hydroxylase activity and so 
cause tyrosyluria. We have, therefore, investigated the 
excretion of tyrosine metabolites and tyrosine itself by 
patients with scurvy. 

Twenty-four hour specimens of urine were collected 
from five adults and one 6 year old child who were suffering 
from frank scurvy. The clinical diagnosis in every case 
was subsequently confirmed by carrying out ascorbic acid 
saturation tests. The specimens were examined chromato­
graphically for tyrosine metabolites by the method of 
Robinson et al.3, and for tyrosine using the method of 
Chadwick et al. 4 None of the patients excreted excessive 
amounts of tyrosine and none showed signs of tyrosyluria. 

Further urine specimens were examined after the pati­
ents had been saturated with ascorbic acid. There was no 
significant difference in the excretion of tyrosine or its 
metabolites before and after saturating tho patients with 
ascorbic acid. 

W o conclude that a deficiency of dietary ascorbic acid 
does not cause tyrosyluria. Our results do not preclude 
the possibility that scorbutic patients may metabolize 
abnormally a loading dose of tyrosine. 

Tyrosyluria may occur in patients with parenchymatous 
liver damage•. Boscott and Cooke's work was carried 
out on patients with conditions in which liver damage 
can occur and this could account, at least in part, for the 
tyrosyluria they observed•. 

Group Pathological Laboratory, 
Lakin Road, Warwick. 

R. ROBINSON 

F. G. WARBURTON 

Pathology Laboratory, 
Hope Hospital, Salford, 6. 
, !,evine, S. Z., Dann, M., and Marples, E., J. Olin. Invest., 22, 551 (1943). 
'Boscott, R. J., and Cooke, W. T., Quart. J. Med., 23, 307 (1954). 
' i~obinson, R., Ratcliffe, J., and Smith, P., J. Olin. Pathol.,12, 541 (1959). 
• ,;hadwick, J. M., Fawcett. J. S., and Warburton, F. G., Amer. J. Olin. 

Nutrit., 7. 721 (1959). 
• Robinson, It., Nature, 194, 870 (1962). 

Effect of an Antihistamine on the Increased 
Vascular Permeability induced by Leucocyte 

Lysosome Fractions 
IN previous publications1 3 I reported tho production of 
irrunediate increases in vascular porrnoability in rat tissues 
treated with a basic protein fraction extracted from lyso­
somes of exudate polymorphonuclear (PMN) leucocytes. 
It was suggested that the permeability effect was caused 
by the release of vasotropic amines from tissue mast cells 
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