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Competitive Inhibitive Action of Normal Fatty Acids on Mammalian 
D-Amino Acid Oxidase. (20014) 

1.. T. BROWX AND P. G. SCHOLEFIELD. (Introduced by J. H. Quastel.) 
F r o m  the Research Institute, Montreal General Hospital, Montreal, Canada. 

During an investigation of the effect of 
various carboxylic compounds on the metabol- 
ism of mammalian tissues it was found that 
some of the simple normal fatty acids are 
competitive inhibitors of the mammalian D- 
amino acid oxidase. This action of the simple 
fatty acids does not seem to have been re- 
ported although Rlein and Kamin ( 1 )  noticed 
an inhibition of D-amino acid oxidase by sodi- 
um benzoate. Later Bartlett( 2 )  showed that 
the inhibition was competitive and that of 
many derivatives tested m-methyl benzoate 
was most effective. Zeller and Maritz(3) 
found that benzoate also inhibits ophio-l- 
amino acid oxidase and that other aromatic 
carboxylic and sulphonic acids had similar 
effects. The short chain normal fatty acids 
are shown to be more specific in their action; 
they inhibit the mammalian D-amino acid 
osidase but have no action on ophio-L-amino 
acid oxidase. 

MateriaEs and methods. The source of the 
mammalian enzyme was a rat kidney homog- 
enate. The animal was decapitated, ex- 
sanguinated, the kidneys removed and chilled 
on cracked ice. They were defatted, cut into 
small pieces and homogenized in 7.0 ml ice 
cold saline for 2 minutes. The homogenate 
was filtered through two layers of cheesecloth 
and 1.0 ml used per vessel. The substrate in 
all experiments reported was DL-methionine. 
The results were confirmed in most cases with 
DL-alanine as substrate, and it was shown 
that L-alanine was not oxidised by the rat 
kidney homogenate. The activity of the 
amino acid oxidase was followed in the War- 

burg apparatus by measuring oxygen uptake 
at  37°C with KOH filter paper in the centre 
well. In general, constant rates of oxygen 
uptake were found for 20. minutes and the 
inhibitions reported are inhibitions of this 
initial constant rate of oxygen uptake. Dried 
cobra venom was obtained from Hynson, 
Westcott and Dunning Ltd. (Baltimore) and 
3.0 mg was used per vessel as the source of the 
ophio-L-amino acid oxidase. 

Results. All the normal fatty acids from 
acetic to octanoic were tested as inhibitors of 

TABLE 1. Oxidation of DL-niethionine by Rat 
Kidney Honiogenate in Presence of the Soclium 

Salts of the Short Cihaiii Fat ty  Acids. 

,d oxygen 
taken up % 

,\dditions“ in 20 min. inhibition 

Xi1 
A l e  t hiu ni 11 e 
Sodium 1 9  acetate 18 1 

,* *’ I,utyrate 24 1 
? ?  ” pmta i ioa t~  18 1 

, I  ’* heptanoate 16  1 
” 3 octanoa te 14 1 

” + methionine 145 

” plopioiiate 18 1 
” +methionhe 141 J 

” +methionine 100 j 

” +methionhe 56 J 
” hcsaiioate 15 1 
, ” +merthionine 76 j 

” +mekhionine 69 J 

” +methionine 128 j 
-411 vessels contained 1 ml rat  kidney honiogen- 

:it?, 1 nil .lo 24 phosphate buffer p H  7.4 and water 
to make a final vol of 3 ml. All the sodium salts 
were present at a final concentration of .01 M and 
the methionine a t  .02 M .  
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rat kidney D-amino acid oxidase; the results 
are shown in Table I. Sodium pentanoate 
was the most effective inhibitor and both the 
highest and lowest chain length fatty acids 
tested were ineffective. The nature of the 
inhibition by the sodium pentanoate was in- 
vestigated using varying quantities of sub- 
strate and inhibitor. The results, plot.ted by 
the method of Lineweaver and Burk(4), are 
shown in Fig. 1. The inhibition is obviously 
competitive, the K, for D-methionine in this 
system being approximately 8 x 10" M and 
the molar ratio of D-methionine to sodium 
pentanoate for 50% inhibition is of the order 
of 7 . 5 : l .  

In  contrast to its effect on D-amino acid 
oxidase, sodium pentanoate failed to inhibit 
the ophio-L-amino acid oxidase of dried cobra 
venom even when the molar ratio of DL-me- 
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FIG.  1. Conipetitive inhibition of DL-methionine 
osidation by sodium pentanoate. The ve1,ocity (V) 
is eslmssed as pl oxygen taken up in 1 2  min. (cor- 
rected f o r  the endogenous respiration) and the 
DL-niethionine concentration [ S] is expressed as 
molarit?. The reciprocals of these values are 
plotted. 0 No sodium pentanoate present, 0 3.3 
X X, 1 X M ,  A 2 x M sodium 
pentanoate present. Other conditions as in Table I. 

TABLE 11. Oxidation of DL-methionine by Cobra 
Venoni in Presence of Sodium Pentanoate. 

X dditions + 

pl oxygen 
taken up 
in G O  inin. 

Sil 11 
Methioniric 16  7 

" + methionine 161 
Sodium pent anoate 1'2 

f ?  

* All vessels contained 3 mg crystalline cobra 
reiiom, 1 ml . l O  M phosphate buffer pH 7.4 and 
water t o  make a final vol of 3 ml. The final con- 
centration of both methionine and sodium pentan- 
onte was .02 -34. 

thionine to pentanoate was 1 : 1. (Table 11). 
The observed effects are therefore more spe- 
cific than those of benzoate which inhibits 
both Ithe kidney and the venom enzymes. 

Summary. Some of the short chain normal 
fatty acids are shown to be competitive in- 
hibitors of the D-amino acid oxidase of rat 
kidney. In  contrast to benzoate, which is a 
competitive inhibitor of this enzyme and of 
the ophio-L-amino acid oxidase of cobra 
venom, sodium pentanoate inhibits only the 
kidney enzyme. 
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