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Abstract 
The variations in the enzyme levels of arginase and ornithine tmscarbarnylase ( O ~ ~ a s e )  during the 
progressive days of growth was assayed in the wild strain of A. nidulnns. A signi6cant increase in both 
the enzyme activities was seen with the onset of growth. 
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The importance of the Kreb's-Henseleit cycle amino acids and urea as nitrogen sources 
in plants and microorganisms is now well doc~mented~-~. Arginine, being particularly 
rich in nitrogen, is recycled to form other nitrogenous compounds. 

It  has been established that in Aspergillus nidulms, a homothaIlic, mononucleate fungus, 
the pathway for arginine synthesis is similar to that observed in E. COP. Since the 
enzyme arginase (L-arginine ureohydrolase, E.C. 3.5.3.1) is responsible for the cata- 
bolism of arginine, we examined (i) the induction of the enzyme by varying the concen- 
tration of arginine in the medium, (ii) the variations in the levels of enzyme activity 
brought about during the period of growth of the organism. The enzyme ornithine 
transcarbamylase (Carbamoyl phosphate : L-ornithine carbamoyl transferase E.C. 
2.1.3.3),  involved in the biosynthesis of arginine was simultaneously studied. 

2. Materials and methods 

2.1. Strain and medium 
The wild strain of Aspsrgillus niduians, bearing green conidia, was cultured on liquid 
minimal medium prepared according to the method described by Pontecorvo er a16 and 
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incubated at 37" C. For our experimental studies, arginine was added in three different 
concentrations, (i) 50 mg L-argininellitre, (ii) 100 mg L-arginine/lifre, (iii) 210 mg 
L-arginine/liire. The niycelia used for the experiments were 24 hours to five days old. 

2.2 .  Preparation of extract 

The mycelial pad was carefully removed and washed with distilled water to free it of the 
notrient medium. It  was then blotted on a fllter paper and homogenised in 0.1 M phos- 
phate buffer, pH 6.7 ,  in a mortar and pestle. The homogenate was centrifuged at 
8,000 g for 10 min and the supernatant used in the assay of arginase and omithine 
iraussarbamylase. The above operations were carried out at 4" C. 

2.3. Enzyme assay 

For the assay of arginase activity, 0.1 ml of the enzymatic extract was activated at first 
with 2Ojm1olcr of CoCI? in 0 .1  M Tris-HC1 buffer pH 7.0, at 42" C for 10 mio. 
The addition of 20 pmoles of arginine started 1 hour of incubation a t  30" C. The reac- 
tion was s top~ed with the addition of 0 .5  ml of 10% TCA and the samples were assayed 
for ornithine by the niethod of Chinard'. One unit of enzyme activity is defined as the 
amount of enzyme required to form 1 pmole of ornithine per hour a t  30" C. The speci- 
ffc activity is expressed as units/mg protein. 

Ornithine transcarhamylase activity was estimated by measuring the citmlline 
produced by the procedure of Archibalds as modified by Ohshita et UP. One unit of 
the enzyme activity is deiined as that amount of enzyme required to form 1 pmole of 
citrulline a t  37" C in half an hour. 

protein was estimated by the method of Lowry et a P .  

3. Results and discussion 

~t is obvious ihat the onset of growth of the organism begins with a dramatic increase 
in the activity of arginase, catabolising arginine to ornithine and urea. The ornithine so 
produced may be channelled into the formation of glulamate, proline or med in poly- 
amine synthesis. As seen from Fig. 1, even in the case of the wild strain grown on mini. 
ma1 medium without supplemented arginine, there is an elevation in the arginase activity 
initially, which then gradually falls down with progressive days of growth, showing that 
the catabolism of arginine is a preliminary necessity for growth. However, the enzyme 
being induzible by nature, there is a significant enhancement in arginase activity as the 
amount of exogenous arginine is increased. I t  is interesting to note that, as evident in 
the figure, the rate of the catabolism of arginine is highest during the first two days of 
growth in all the cases and then there is a rapid decrease. 

The pattern of variation of oruithine transcarbamylase activity with the age of the 
mycelium provides interesting material. In the case of the wild strain grown on minimal 
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ilmo Idoys: 

Fro. 1. Wild grown on *-+ Mlnimal Medium (MM) 

a-a MM + SO mg atgininellitre 

A-A MM I- 100 mg arginimlitre 
A-A MM + 210 mg arginine/Lire 

medium alone, without added argiaine, there appears an almost uniform level of acti- 
vity being maintained in the first four days of growth. While, the wildculturesonmedium 
containing 210 mg ar@nine/litre show a significantly higher level orornitbine transcarba- 
mylase activity on the first and second day, the increase in activity is not so ot\.ions in 
the wild strain grown on minimal medium, containing (i) 50 mg argininellitre, (ii) 100 mg 
arginine/litre. 

Our cantention is that in the case of the wild strain grown in arginine supple~nented 
medium, the catabolisin of arginine proceeds at a rapid rate initially, providing the orga- 
nism an environment with a high amount of ornithine. This causes a conconlitant 
increase in ornithine transcarbamylase activity. This phenomena is n:ost evident in the 
wild strain grown on 210 mg arginine/litre. That there is no obvious repression of orni- 
thine transcarbamylase in the presence of arginine is significant. Data indicating that 
some ornithine production during the onset of arginine catabolism is reused for arginine 
synthesis has been reported1'. 
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