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Le p H  op t imum de Fact ion enzymat ique  est le plus 
souvent  voisin de 6,8 h 7,2 (courbes 2 et 3, fig. 1), comme 
celui de la L-ophioaminoacideoxydase. Bans certains 
cas, un second pH op t imum se manifeste vers pH  5,0 
(courbe 2, fig. 2) ou 6,0 (courbe 1, fig. 1). Ces discor- 
dances sont dues 5, l ' interf6rence d 'une action catalasique 
dont  l ' inhibit ion par l 'azide de sodium (courbe 3, fig. 2) 
r4tablit  un pH op t imum unique de l 'oxydat ion de l 'ar-  
ginine, ~ p H  6,8 ~ 7,2. L inhibition de la catalase 6tant  
plus rapide aux pH inf6rieurs/~ 6,0, la consommation de 
l 'oxyg~ne apparai t  alors, en effet, comme plus impor- 
tan te  ~, ceux-ci, en raison du ralentissement de la d6- 
gradat ion des peroxydes, 

Des essais analogues poursuivis sur le foie d 'un  t616- 
ost6en (Mullus barbatus L.) ont  montr6 que l ' ex t ra i t  de 
cet organe n 'oxyde  pas l 'arginine, tandis que ceux du 
foie d 'un  ch61onien (Thalasso~helys aaretta L.) et ceux 
d 'un protochord6 (Glossobalanus sarniensis Koehler) r6- 
alisent l 'oxydat ion  du m~me acide amin6. 

Nous avons cherch6 ~ s6parer l 'enzyme par  centrifu- 
gation fractionn6e e t  par autolyse. Dans le premier cas, 
l 'homog6n6isat d 'h6pato-pancr6as de moule a ~td lavd 
4 lois A l 'eau avec centr ifugation de 10 min ~ 6000 t . /min, 
puis 3 lois 5. 2000 t . /min.  Les eaux de lavage des trois 
derni~res opdrations ont  6t6 r6unies et  centrifug~es 15 
min ~ 6000 t , /min ;  le culot  obtenu, mis en suspension 
dans I'eau, pr6sentai t  une activit6 oxydasique vis-a-vis de 
l 'arginine se t raduisant  par  la fixation de 10 #10 , /h /mg.  
I1 en est de m8me du r6sidu de digestion t rypsique 
de l 'homog6n6isat d 'Mpato-pancr6as  (3 jours A 37 °, 
pH  8,0, en pr6sence d ' 1 %  de trypsine non fractionn6e), 
l a w  A t 'eau. Cette activit6 enzymat ique  est faible x, mais 
pr6sente des caract~res constants d 'une  prepara t ion  k 
t 'autre.  

L ' enzyme 6tudi6 n 'es t  inhib6 ni par les cyanures al- 
calins, ni par l 'alcool octylique, ni par  l 'acide salicylique, 
alors que la L-aminoacideoxydase brute  des mammi-  
fbres l 'est  par les deux premiers. Ce dernier enzyme 
purifi62 et eelui des venins des serpents ~ sont ~galement 
insensibles aux cyanures, mais le second est, en outre, inhi- 
b6 par l 'acide salieylique. La sp6cificit6 de la L-amino- 
acideoxydase des invert6br6s 6tudi6s et celle de l 'enzyme 
des mammif6res pr6sentent des diff6rences importantes.  
En prenant  comme r6f6rence QoJh de son activit6 sur la 
L(+)-arginine (QoJh = 100), celle qu'el le exerce sur 
divers acides amin6s pr6sente les valeurs suivantes : 

Glycocolle . . . . . . . .  0 L(--)-proline . . . . .  0 
L(--)-leucine . . . . .  137 L(-- )-histidine . . .  120 
DL-s6rine . . . . . . . . .  0 L ( - - ) - o r n i t h i n e . . .  139 
L(--)- t ryptophane . 117 L(-- )-citrulline . . .  123 
acide L(+)-glutamique 0 L(+)-arginine . . .  100 
acide L(--)-aspartique 0 

Contra i rement  ~ t ' enzyme des mammif~res, lequel 
oxyde la proline mais non l 'arginine, l 'orni thine et  la 
lysine, la L-aminoacideoxydase des invert6br6s 6tudi6s 
d6grade ies trois derniers acides amin6s et  la citrulline 
sans ~tre act ive sur la proline. La  L-opbioaminoacide- 
oxydase pr6sente 5, cet  6gard un compor tement  irr6- 
gulier, saul  en ce qui  concerne la d6gradation de Far- 
ginine. 

x Les pr6parations obtenues sont constitu6es par de minimes 
quantit~s de L-aminoacideoxydase fix6es A de petits d6bris cel- 
lulaires; l'enzyme est en effet saturfi par le substrat A des concentra- 
tions tr~s faibles en celui-ci (0,0016 M). 

2 M. BLANCHARD, D. E. GREEN, V. NOVITO et S. RATNER, J. 
Biol. Chem. 155, 421 (1944); 161, 583 {1945). 

a E. A. YELLER, A. MARXTZ et B. ISELXN, Helv. chim. Acta 28, 
1615 (1945). 

Les Iaits observ6s paraissent comporter  une significa- 
t ion phylog6n6tique, en ce sens que de nombreux  invert~- 
br6s renferment  darts Ieur t ractus digestif ou leur h~pato- 
pancreas une L-aminoacideoxydase act ive sur Ies acides 
amin6s basiques. Enfin, la r6part i t ion de cet enzyme 
clans le r~gne animal est, dans une certaine mesure, 
parali~le ~ celle d 'un type  d 'excr6tion azot6e ~ predomi- 
nance ammoniacale;  en effet, nous n 'avons  pu met t re  en 
6vidence chez des vert6br6s aucun des produits  d 'oxy-  
dation de l 'arginine presents darts les tissus de nombreux 
invert6br6s. L 'hypoth~se d 'un  r61e impor tan t  et direct 
de Faction L-aminoacideoxydasique dans le d6termi- 
nisme du type  d'exr6tion a~ot6e de nombreux invert6:  
br6s, an imaux  en g6n6ral ammoniot41iques, m~rite done 
d 'etre  retenue. 

J.  ROCHE, NGUYEN-VAN THOAI et P. E. GLAHN 

Laboratoire de biologic marine du Coll~ge de France, 
Concarneau (Finist~re), le let septembre 7952. 

Summary  

The tissues of numerous marine inver tebrates  of 
various zoological groups contain an L-aminoacidoxydase 
different to t ha t  of many  ver tebra tes  (apart from the L- 
ophioaminoacidoxydase).  This enzyme acts on the basic 
amino acids, especially on arginine; i t  metabolizes the 
la t te r  according to a process different to that common 
to vertebrates,  based on arginase action, The presence 
of a-keto-3-guanidovaleric and 7-guanidobutyric  acids 
in the tissues of various inver tebrates  is due to this 
metabolic  decomposit ion of arginine. 

Inhibition of Fermentation by X-rays in Normal  
and Low Nitrogen Yeast 1 

Fermenta t ion  of glucose by  Saccharomyces cerevisiae 
was shown previously 2 to be interfered with by X-rays on- 
ly when the yeast  had been grown in a synthet ic  medium. 
When this strain of yeast  was grown in nonsynthet ic  
medium containing peptone and yeast  extract ,  fermen- 
ta t ion  was not inhibi ted by doses up to 106 r. These 
results suggested tha t  organic nitrogenous compounds 
were in some way able to protect  fermentat ion enzymes 
from the action of X-rays.  In the experiments  reported 
here, yeast  cultures were grown in synthet ic  media  having 
different concentrat ions of (NH4),SO 4 to obtain addi- 
t ional information concerning the factors which regulate 
the in vivo sensi t ivi ty  of these enzymes to X-radiat ion.  

The yeast  was grown in the synthet ic  medium of 
ATKIN et alfl, which was modified by omit t ing the pep- 
tone and adding vary ing  amounts  of (NH¢)~SO¢. The 
cells were washed in phosphate  buffer (pH 4.5) and made 
up to s tandard  densi ty in the same buffer. I r radia t ion  
was carried out  in pyrex  tes t  tubes with a the rapy  tube  
operated at  100 kV and 10 mA. The dose rate  was be- 
tween 1200 and 1300 r/min.  After  irradiat ion the cell 
suspensions were incubated  for 3-4 h at  30°C, Fermen-  
ta t ion  of glucose was es t imated by the s tandard  WAR- 

1 Supported in part by a grant from the American Cancer Society 
recommended by the Committee on Growth of the National Research 
Council. 

F. G. SgERMAN and H. B. CHASE, J. Cell. Comp. Physiol. 3J, 17 
(1949); 34, 207 (1949). 

3 L. ATKm, P. GRAY, W. MOSES, and M. FEINsrEIN, Biochem. 
Biophys. Acta 3, 692 (1949). 
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BURG manometr ic  technique and the total  ni trogen con- 
ten t  of the cells determined by  the micro-Kjeldahl 
method. Nonirradiated cell suspensions, otherwise trea- 
ted exactly the same as the irradiated cell suspensions, 
served as controls. 

When yeast  cells are grown in a medium containing 
small amounts  of ammonium sulfate the total  ni trogen 
content  of the cells and their abi l i ty  to ferment glucose 
is markedly reduced (Table). I t  is of interest  to note tha t  
the respiratory enzymes are not  appreciably affected 
under  these conditions. 

N Total nitrogen, Qco, ,  and Qo, of S. cerevisiae grown in synthet ic  

medium containing different amounts of (NH4)~SO 4 

Conc. of 
(NH4)2SO 4 
in medium 

g/l 

0-01 
0.1 
1.0 

Total N of 
yeast cells x 

% 
QN2 

CO~ 

4"27!0.35 
5.25-~0.42 
9'3 ~1"1 

57 
85 

190 

Qo~ 

48 
45 
52 

These data  confirm DE L~,z's ~ observations on Escheri- 
chin coli tha t  the synthesis of the enzyme complex associ- 
ated with glucose fermentat ion is dependent  upon the 
amoun t  of nitrogen available to the cells, whereas the 
respiratory enzymes are synthesized in preference to 
some other proteins. 
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Percent inhibition of fermentation at  various doses of X-rays in yeast 
grown in media containing different amounts of (NH4)2SO 4. Open 
circles, half solid circles and solid circles refer to yeast grown in media 
containing 0"01, 0.I, and 1 g (NFIi)2S04/liter respectively. The verti- 

cal lines give the range of variat ion observed. 

The percentage inhibi t ion of glucose fermentat ion at 
several doses of X-radiat ion is shown in the Figure for 
yeast grown it1 media containing different amounts  of 
nitrogen. The intervals indicated give the range of values 
observed for six experiments at each dose level. In  spite 

x Calculated on a dry basis. 
J. DE LEY, Arch. Biochem. 20, 251 (1949) ; Over de [ermenten van 

stickstoJ-arme Bacterium coIi (Doctoral thesis). Uit  de Verhandelingen 
van  de Koninklijke Vlaamse Academic voor Geneeskunde van 
Belgie, 1949, XI. - No. 3 (Gent, 1949). 

of the large variat ion between individual  experiments at 
the lower dose levels, the data  suggest tha t  fermentation 
is inhibi ted by lower doses of X-radiat ion in low nitrogen 
yeast than  in normal  yeast. At the higher doses, the dif- 
ference between normal and low nitrogen yeast is clearly 
indicated. 

The experiments reported here may be explained in 
terms of the relative amoun t  of irreparable damage to 
the fermentat ion enzymes. If the probabi l i ty  for an 
enzyme to be inact ivated by  a given dose of X-radiation 
is of the same order of magni tude  in normal  and low 
nitrogen yeast it  is evident  from the Table tha t  a much 
larger fraction of the enzymes associated with fermen- 
ta t ion will be inhibi ted in the low nitrogen yeast. The 
values observed for inhibi t ion of fermentat ion at  30,000 
and 60,000 r agree satisfactorily with those estimated on 
the basis tha t  the fermentat ion enzymes have {he same 
likelihood of being inact ivated in normal  and low nitro- 
gen yeast. However, at dose levels of 10,000 and 20,000 r 
there is almost no measurable inhibi t ion of fermentation 
by normal  yeast, while in some experiments, at  least, 
there is an appreciable inhibi t ion in both groups of the 
low nitrogen yeast. These data  suggest tha t  the fermen- 
ta t ion enzymes of low nitrogen yeast are more sensitive 
to the effects of X-rays than  they are in normal  yeast. 
If this is true, the argument  advanced above in explana- 
t ion of the experiments at  30,000 and 60,000 r appears 
to be inadequate.  An acceptable explanat ion must  take 
into account the fact tha t  the sensit ivity of these enzymes 
to X-rays is different in normal and low nitrogen yeast. 
The wide var ie ty  of chemical compounds which can pro- 
tect against  radiat ion effects ~, suggest tha t  the normal 
yeast  in these experiments may produce organic nitro- 
genous compounds in amounts  sufficient to confer pro- 
tection. This explanat ion would demand tha t  these hy- 
pothetical  protective agents are no t  able to be produced 
by  low nitrogen yeast except in amounts  too small to give 
protection. This concept is supported by  the earlier ob- 
servation from this laboratory ~ tha t  the fermentation 
enzymes of yeast  grown in medium containing peptone 
were not  inact ivated even by doses of X-radiat ion of 106r. 

F. G. SHERMA~ 

Department o] Biology, Brown University, Providence, 
Rhode Island, July  7, 7952. 

Zusammen[assung 

Hefezellen, die in .einem synthet ischen Substrat 
mit  verschiedenen Mengen yon (NH,)2SO 4 (mit Phos- 
phatpuffer) kult ivier t  worden waren, wurden bestrahlt 
(100 kV R6ntgenstrahlen).  Darauf wurde die Gii- 
rung yon Glukose manometrisch best immt.  Die in el- 
hem wenig Stickstoff en tha l tenden Milieu kultivierte 
Here hat te  einen verminder ten Stickstoffgehalt und ein 

N, erniedrigtes Qco~. Die Gttrung solcher Here war nach 
Einwirkung kleiner Strahlendosis geringer als die 
Gitrung normaler  Here. Das Giirungsverm6gen von 
Hefe mit  erniedrigtem Stickstoffgehalt wurde durch 
eine Strahlendosis yon 30 000 und  60 000 r stltrker her- 
abgesetzt als die GSxung normaler  Here. 

1 Z. M. BACQ, Exper. 7, 11 (1951). - A. HOLLAENDER, G. E. STA 
PLETON, and W. T. B~JRNETV, Ciba Foundation Conference on 
Isotopes in Biochemistry,  1951, pp. 96-109. 

2 F. G. SHERMAN and H. B. CHASE, J. Cell. Comp. Physiol. 33, 17 
(1949). 


