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Wolfe and Gatfield (13) recently described the presence of the 
urea cycle mitochondria1 enzymes in leukocytes: ornithine carba- 
moyltransferase (EC. 2.1.3.3) and acetylglutamate-dependent car- 
bamoylphosphate synthetase (EC. 2.7.2.5). They also proclaimed 
that assays in leukocytes might be useful in diagnosing hereditary 
deficiencies of these two enzymes. With the same aim in mind, we 
tried to reproduce these experiments. 

Human leukocytes were prepared according to the method of 
Wolfe and Gatfield (13) or of Allard et a/. (I), human peripheral 
lymphocytes were prepared according to the method of Boyiim 
(3) on a Ficoll-Triosil mixlure, and in some experiments phyto- 
hemagglutinin-stimulated lymphocytes were also investigated. 

In all cases, cells were destroyed at 4 O  in 1 ml cetyltrimethyl- 
ammonium bromide (0.1%); I ml of lhe centrifugation supernatant 
(150 sec at 12,000 x g) was incubated for 5 min at 37' with 
oxyarninoacetic acid (1.5 mM) to inhibit ornithine-ketoacid trans- 
aminase activity (9). 

Ornithine carbamoyltransferase was assayed in three different 
ways: I )  according to the method of Wolfe and Gatfield (13) 
where citruiline is  measured according to the method of Archibald 
(2); 2) according to the method of Snodgrass and Parry (I I), with 
citrulline being assayed according to the method of Ceriotti and 
Spandrio (5); and 3) by an isotopic method, using the same 
reaction mixture as Wolfe and Gatfield (13) and with L[G~H]- 
ornithine (20 K i ) .  [3H]Citrulline formed is measured after high 
voltage electrophoresis (formic acid-acetic acid buffer, pH 1.9, 60 
v/cm, 40 min). 

Carbamoylphsphale synthetase I was measured exclusively by 
isotopes, using Brown and Cohen's (4) reaction mixture buffered 
with sodium phosphate (60 mM), with and without acetylgluta- 
mate: the mixture contained L[G%]-ornithine (20 pCi). 

Proteins were assayed according to the method of Lowry a al. 
(81. 

To measure ornithine carbamoyltransferase activity, 0.1-0.6 mg 
cell proteins were used by sample, which, according to Wolfe and 
Gatfield, corresponds to a production of 26- 156 nmoles of citrul- 
line in 2 hr at 37'. None of the different methods used (12 assays 
in all) allowed a recovery of citmIline formed greater than the one 
due to the spontaneous carbamylation ofornithine by carbamoyl- 
phosphate (1 1). Nonetheless, isotopic methods allow us to quan- 
titate less than 2 nmoles of citrulline. Lymphocytes are not distin- 
guished from total leukocytes. Stimulation by phytohemagglutinin 
allows no induction of a normally lacking enzyme synthesis in the 

circulating lymphocytes, as has been described, for instance, for 
cystathionine syn thetase (6). 

Likewise, the carbamoylphosphate synthetase activity measured 
is remarkably insensitive to acetylgiutamate. The activity mea- 
sured is in fact that of glutamine-using carbamoylphosphate 
synthetase, of which the presence was indicated by Ito and Uchino 
(7) in peripheral lymphocytes. 

Our results are therefore in deep disagreement with those of 
Wolfe and Gatfield (131, but agree with those of Spector (12) on 
human Iymphwytes. According to the method of Wolfe and 
Gatfield, incubations are made in glycylglycine buffer, originating 
in a very high reactive blank. Referred to such a blank, very slight 
variations of optical density make the interpretation of the results 
most arduous. 
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