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Chimica biologica. — Argmase inhibition by dialysable factories) 
from chick liver (*}. N ota di G e n n a r o  d e l l a  P i e t r a ,  M a r i o  S o s c i a  

e R i c c a r d o  R a y a ,  p resen ta ta (**} dal Corrisp. F . C e d r a n g o l o .

RIASSUNTO. — Viene studiata la cinetica dell’inibizione dell’enzima arginasi da parte 
di un fattore, non ancora chimicamente definito, presente nel dializzato di fegato di pulcino. 
I risultati ottenuti dimostrano che l’inibizione è di tipo competitivo.

I n t r o d u c t i o n .

In  previous papers [1, 2, 3] the inhibition by factor(s) from chick and 
pigeon liver on arginase activity has been studied: the inhibitor from chick 
liver was shown to be therm ostable when heated for 10' at 90°C, not 
extractable from chick liver acetone powder by organic solvents like chloro­
form or ethyl-ether and dialysable [2]. Further, the inhibitor obtained by 
dialysis from pigeon liver homogenate, was shown to be of competitive
type [3]-

This report dem onstrates that also arginase inhibitor from chick liver 
is of com petitive type.

E x p e r i m e n t a l .

Preparation o f the inhibitor: Six chicks (20 A 5 days old) were killed; 
the liver, rapidly  removed in an ice bath, was diluted 1 : 4 with cold distilled 
water and homogenized in a Potter Elvehjem  apparatus for 3'. The homo­
genate was dialysed overnight in cellulose tubing (Thom as Com pany, Phi­
ladelphia) against 3 volumes of distilled water.

The dialysate was concentrated in a rotevapor « R »  at 37°C so as to 
obtain 1 ml dialysate for each g./liver (w.w).

The obtained preparation, frozen at — 200 C, was stable for more than 
I month. 12 preparations, obtained in the described conditions, have given 
com parable results.

Arginase activity determination'. The incubation m ixture contained the 
following: V eronal-N a buffer 0 .1M  pH 9.4— 0.5 ml; MnCl2 I fxmole; enzyme 
(acetone powder from cow liver—Sigma) 80 p,gs in 0.5 ml veronal-N a buffer; 
inhibitor solution, when added, 0,3 ml; final volume 1.5 ml. The m ixture 
was incubated in a Dubnoff metabolic shaking incubator for io ' at 370 C. 
After addition of 0.5 ml arginine solution (containing from 4 to 10 pmoles)

(*) This work was performed in the Institute of Biological Chem istry-M edical School, 
U niversity  of Naples and supported, in part, by Consiglio Nazionale delle Ricerche.

(**) Nella seduta del 19 aprile 1969.



[9 i ] G. DELLA P ietra ed ALTRI, Arginase inhibition by didlysable, ecc. 447

incubation was carried for io'; at the end the enzyme was inactivated by 
boiling the m ixture for 2'. The enzyme activity is expressed as pmoles urea 
formed in the incubation m ixture in io'. U rea determ ination according to 
Archibald [4].

R e s u l t s

In fig. I prelim inary results, obtained by plotting enzyme activity  against 
time, are reported.

Fig. I . -  Arginase activity, at various arginine concentrations, plotted against time.
(--------- ------) a rg in in e  4 X 10“ 3 M ; (------------- ) arg in in e  2.5 X i o ~ 3 M ; (•--------------) a rg in in e  2 X i o ~ 3 M .

From  the obtained data it is evident that, in the experim ental condi­
tions reported in the text, enzyme activity is of zero order kinetics.

In Table I enzyme activity  at various substrate concentrations, in pres­
ence or not of added inhibitor, is reported.

T a b l e  I <*>

Arginine 
p moles

U rea Formed (pmoles)
% Inhibition

without inhibitor with inhibitor added

4 .0 2-3 1 .2 47-8
5.0 2.8 1-5 46.4

6 .0 2 .9 1-7 41 -3
7-5 3-6 2 .0 44.4

8 .0 3-7 2.1 43-2
10 4 .0 2-5 37-5

(*) E ach  va lue  is th e  m ea n  o f m an y  e x p e rim e n ts  g iv in g  co m p arab le  resu lts .
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Fig. 2. “  Effect of inhibitor from chick liver on the plotting the effect of substrate 
concentration on enzyme reaction velocity according to Line weaver and Burk (5). The 
data  of each curve are those reported in table I. =  5.55 x  io ~ 3M; K^ =  I.I X io ~ 2M.

From  the data  reported in Table I, inhibition type has been investigated 
according to Lineweaver and B urk [5] (see fig. 2).

The inhibition type, as shown in fig. 2, is of com petitive type.
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