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to obta in  some papers with the two spots separated. The 
arginine, lysine, histidine can with difficulty be de- 
monst ra ted  s imultaneously in both  systems of solvents 
used. In  the butanol-acet ic  solvent  the addit ion of NH 8 
or HCN modifies the spot positions. Wi th  HCN it  is 
possible to  obtain the  chromatograms in which three 
amino acids are identified, while with NH 3 lysin and ar- 
ginine are in apposition. Histidine also has a distinguish- 
able spot position regarding the other  two amino acids 
in the chromatograms obtained .with the phenol and 
collidine-lutidine. 

D i s c u s s i o n  a n d  Conc lus ions :  The comparison between 
the table listing the previous researches and our da ta  on 
nuclei, isolated chromosomes and histone allowed us to 
make interest ing comparisons. In  all our fractions, under  
these condit ions of hydrolysis, we have  found the 14 
amino acids already noted, with different frequency, by  
other  authors. These 14 amino acids seem roughly to 
change in their  reciprocal quan t i t a t ive  relations in the 
hydrolysates of different cases. Proline and tyrosine, as 
we have  found in isolated chromosomes, cannot  be 
dependent  on nuclear membrane  contaminat ion  because 
of the evidence of the spots. Moreover DAVlDSON and 
coil. x, BLUMEL an coll.*, and BRUNXSH and coll. a, found 
proline and tyrosine in histone of ra t  and calf cells and 
in "residual  p ro te in"  of calf thymus  chromosomes. Be- 
sides, i t  should be noted tha t  histidine was always found 
when using collidine-lutidine and phenol solvents. 

by our methods, and tha t  some amino acids may be 
destroyed during hydrolysis. 

Fur ther  researches in this direction are being per- 
formed. 

E. E. POLLI and A. B~ST~TTI 

Ins t i tu te  of Clinical Medecine, Univers i ty  of Milan, 
April 4, 1952. 

R i a s s u n t o  

Gli Autori  hanno compiuto l 'analisi cromatograf ica 
degli idrolisati di nuclei, cromosomi isolati ed istone di 
cellule emat iehe normali  e patologiche. Vennero esami- 
na t i :  er i trocit i  di pollo; leucociti  (normali e da ascesso) 
di cavallo;  leucociti  umani  normal i ;  linfociti di leucemia 
linfatica e leucociti  di leucemia mieloide. 

I vari  component i  cellulari o t tenut i  mediante  il Waring 
blender e successive centrifugazioni differenziali;  yen- 
nero idrolizzati  con HCL. Con gli idrolisati  vennero 
allestiti  c romatogrammi  bidimensionali  in due sistemi 
di solventi ;  butunolo acetico e fenolo, fenolo e collidina- 
lutidina. 

In tu t t i  i c romatogrammi  bidimensionali  dei due 
sistemi di solventi  si sono potut i  met tere  in evidenza 
14 amino acidi (acido aspartico~ acido glutammico,  
serina, glicina, treonina, alanina, prolina, valina, tirosina, 
leucina, fenil-alanina, arginina, lisina e istidina). 
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Fig. 2.-1 aspartic acid; 2 glutamic acid; a serine; 4 glycine; a thre- 
onine; 6 alanine; 7 tyrosine; 8 histidine; 9 lysine; t0 arginine; 11 

proline; 12 valine; 13 phenyl-alanine; 14 leucine. 

Nuclei and isolated chromosomes of leukaemic cells 
and horse abscess have amino acids not  unlike those of 
normal cells. Therefore it is concluded tha t  these 14 
amino acids are constant ly  present in the chromosomes 
of the species studied, both under normal and pathol- 
ogical conditions. 

Fur ther  r~searches must  bc made in this direction; 
firstly to examine quan t i t a t ive ly  the amino acids under 
different conditions and in different species, and second- 
ly to produce a lesser degree of hydrolysis in order to 
study a higher plane of molecular organization. The 
possibility may  be still considered tha t  some amino 
acids contained in minimal  quan t i ty  may  not be revealed 

1 j .  N. DAVIDSON and R. A. LAWRIE, Biochem. J. 43, Proc. XXIX 
(1948). 

J. BLUMEL and H. Kirby, Proc. Natl. Ac. Sci. U.S.A. 34, 561 
(194S). 

a B. R. BRUNISH, D. L. FAIRLEY, and J. M. LUCK, Nature 168, 
82 (1951). 

Quelques effets des inhibiteurs des phosphory- 
lations oxydatives sur des fragments nucl~Gs et 

~nuc l~s  d'organismes unlcellulaires 

Nous avons d6crit r6cemment  1 les effets exerc6s par 
les inhibiteurs des phosphorylat ions oxydat ives  (dinitro- 
ph6nol, acide usnique) sur des amibes intactes et des 
oeufs de Batraciens.  Rappelons que, chez ces derniers, 
l ' in terrupt ion du couplage entre les oxydat ions et les 
phosphorylations conduit  k un enrichissement anormal  
des noyaux en acide ribonucl6ique. Ce m6me trouble du 
m6tabolisme des acides nuel6iques se rencontre dans les 
hybrides 16taux entre Batraciens ~ et  dans des ceufs de 
grenouille f6cond6s par des spermatozoides for tement  
irradi6s, puis priv6s du noyau ovulaire (BRIGGS et  ses 
collaborateurs*). Ces fairs nous avaient  amen6 ~ sou- 
ligner les ressemblances 6troites exis taut  entre les effets 
cytochimiques produits  par des alt6rations nucl6aires 
d 'une part, l ' inhibi t ion des phosphorylat ions oxydat ives  
de l ' aut re ;  nous y avions vu un argument  indirect  en 
faveur de l 'id6e que le noyau interviendrai t  dans le 
couplage entre les oxydat ions  et les phosphorylat ions 3. 

I1 nous a paru utile de reprendre cet te  6tude en l '6ten- 
dant  g des fragments nuc166s e t  6nucl~As d 'organismes 
unicellulaires ( A m o e b a  proteus  et  Ace tabu lar ia  medi ter -  
ranea) .  Nous avons constat6, tou t  d 'abord,  que le dini- 
troph6nol (10 -3 M) et l 'usnate  de Na (20 ~ 40 7/cm 3) 
n 'exercent  pas d 'effet  appr6ciable sur la basophilie des 
deux types de fragments:  comme nous l 'avons montr6 
pr6c6demmenO, l '6nucl6ation provoque une diminut ion 
assez rapide de la teneur  en acide ribonucl6ique des frag- 

1 j .  BRACHET, Expel'. 7, 344 (1951). 
2 R. BRIGGS, E. U. GREEU et T. J. KtNG, J. exper. Zool. 116, 

455 (1951). 
a j. BRACHET, Exper. 7, 344 (1951). - J. BRACHET, Nature 168, 

305 (195U. 
4 j .  BRACHET, Exper. 6, 294 (1950). - N. LI};ET et J. BRACHET, 

Bioch. Biophys. Acta 7, 607 (1951). 
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men t s  6nucl6~s, t and i s  qu ' i l  ne  se p r o d u i t  gu~re de 
c h a n g e m e n t s  h la  sui te  de l ' op~ra t ion  dans  l esmoi t i6s  
nucl~6es. Ce t t e  ~vo lu t ion  de l ' ac ide  r ibonucl~ique  n ' e s t  
pas  affect~e pa r  l ' ac ide  usn ique  e t  le d in i t roph6nol ,  qu i  
se m o n t r e n t  done  incapables  de  p rovoque r ,  c o m m e  l '~nu-  
c i t a t ion ,  une  c h u t e  r ap ide  de la  t e n e u r  en  ac ide  r ibo-  
nucl6 ique  du cy top la sme .  Pr~cis ions  encore  que  ces d e u x  
poisons  se m o n t r e n t  n e t t e m e n t  plus  t ox iques  pour  les 
f r a g m e n t s  S n u c t ~ s  que  pour  les au t re s ;  ce t t e  m~me 
suscept ib i l i t~  accrue  du c y t o p l a s m e  ~nucM6 vis-a-vis  de 
subs tances  a jout6es  au mi l ieu  de cu l tu re  se r e t r o u v e  
d 'a i l leurs  pour  des corps  aussi d ivers  que  le glucose (1%), 
l 'ur~e (0,1%), l ' ac ide  zymonuc l6 ique  (0,5 mg/cmZ), 
l ' ac ide  adSnyl ique  e t  les cod6shydrog6nases  I e t  I I  (ces 
derni~res subs tances  ~ la  c o n c e n t r a t i o n  0,0005 M).  

Passons  m a i n t e n a n t  au cas d',4cetabularia mediterra- 
nea: la rSg6n~ration de f r agmen t s  nucleus est  inhib~e, de 
fa~on p r a t i q u e m e n t  comple te ,  pa r  l ' add i t i on  de d in i t ro-  
ph6nol  (10 -4 ~ 10 -5 M) ou d ' u s n a t e  de Na  (I0 ~ 1 ~ /cm 8) 
au mi l ieu  de cul ture .  U n  pare i l  t r a i t e m e n t  p rovoque ,  en 
1 ~ 3 semaines ,  une  mod i f i ca t i on  p rogress ive  darts la  
s t ruc tu re  du nucl$ole,  qu i  f in i t  p a r  p rendre  une  forme 
sph~r ique  t o u t  en  se v a c u o l i s a n t  de plus  en  plus  (fig. 1 
e t  2). Les images  que  nous  avons  ob tenues ,  su r t ou t  dans 
le cas de l ' ac ide  usniq.ue, se supe rposen t  en t i~ remen t  
celles publi~es pa r  STICH x, qu i  a ~tudi~ les effets  de 
l ' obscur i t6  prolong6e sur  le n o y a u  de l 'Acetabularia en 
vole de r~g~n~ration. I1 c o n v i e n t  de noter ,  en  outre ,  que 
l ' ac ide  usn ique  e t  le d in i t roph6no l  n ' ag i s sen t  pas  exclu-  
s i v e m e n t  sur  le nucl~ole : le suc nucl~aire  des p lan tes  qui  
o n t  6t$ soumises  ~ Fac t ion  de ces poisons  se d is t ingue 
pa r  .une r ichesse a n o r m a l e  en  ac ide  r ibonucMique ;  le 
n o y a u  de l 'Acetabularia r~agi t  done  a u x  inh ib i t eu r s  des 
p h o s p h o r y l a t i o n s  o x y d a t i v e s  de la  m~me mani~re  que  
les oeufs de Ba t rac iens .  Si l ' on  en juge  pa r  l ' i n tens i t6  de 
la basophi l ie  e t  sous r~serve de mesures  q u a n t i t a t i v e s  
qu i  r e s t en t  ~ faire,  il se pou r r a i t  mSme que  le c y t o p l a s m e  
des p lan tes  t ra i t~es  pa r  les inh ib i t eu r s  que  nous  avons  
employ6s  s 'enr ichisse  lui  aussi  en acide r ibonucMique.  
Une  te l le  c o n s t a t a t i o n  n ' a  d 'a i l leurs  r ien d ' i nv ra i s em-  
blable,  pu i sque  MIURA et  ses co l l abora teurs  * o n t  mont r6  
que  l ' ac ide  usn ique  p r o v o q u e  une a c c u m u l a t i o n  d ' ac ide  
r ibonucl6 ique  cbez les Bact~ries.  

Fig. 1. Noyau d'une Acetabularia normale: nucl6ole tr~s basophile, 
en forme de boudins. 

Mais il n ' en  v a  plus de mSme si on s 'adresse ,  ce t t e  
lois, k l ' ac ide  ad6nos ine t r iphosphor ique  (A.T.P.) ,  d o n t  
les effets  sur  des amibes  ent ibres  on t  d$jA ~t6 analys~s 
p a r  KRISZAT 1 e t  pa r  GOLDACRE et  LORCH~: k la  concen-  
t r a t i o n  0,0005 M,  I 'A .T .P .  tue  les amibes  en 2 tt 3 jours  
et,  dans  la ma jo r i t~  de nos exp6riences,  nous  avons  ob- 
serv$ une  surv ie  mei l leure  des f r a g m e n t s  6nucl~6s. L a  
tox ic i t6  r e l a t i v e m e n t  g rande  de  I 'A .T .P .  ne  nous a pas  
pe rmis  d '~ t ab l i r  de fa~on ce r ta ine  si c e t t e  subs tance  
emp6che  ou non  la  d i m i n u t i o n  de la  basophi l ie  dans  les 
f r a g m e n t s  ~nuc166s; en  tous  cas, les f r a g m e n t s  nucleus,  
qu i  se c o n t r a c t e n t  e t  p r e n n e n t  d&j~ une  fo rme  sph6r ique  
en 1 ~ 2 h, r e s semblen t  k s ' y  m~prendre  ~ des f r a g m e n t s  
~ n u c l ~ s  r a n t  en ce qu i  concerne  leur  aspec t  ex t~r ieu r  
que  leur  colorabi l i t6  sur  coupes.  

Cet  ensemble  de cons ta ta t ions ,  t o u t  en c o n f i r m a n t  
l ' id6e g~n6rale que  le n o y a u  do l t  i n t e r v e n i r  dans  les 
phosphory l a t i ons  oxyda t i ve s ,  t e n d  ~ i nd ique r  que  Fin-  
t e rp r6 t a t i on  des  fa i ts  es t  p lus  c o m p l e x e  que  nous  ne 
l ' av ions  cru  d ' a b o r d :  il se pour ra i t ,  p a r  exemple ,  que  
l '~nucl~at ion,  au  l ieu d ' e m l ~ c h e r  la  synth~se  de I 'A .T .P . ,  
a i r  p o u r  ef fe t  d ' e n t r a v e r  l ' u t i l i s a t ion  de  ce t t e  subs t ance  
on d ' a l t~ re r  sa  d i s t r i bu t ion  dans  le cy top lasme .  

1 G. KRXSZAT, Arkiv Zool. 1, 81 (1949); Arkiv Zool. 2, 477 (1950). 
2 R. J. GOLDACRE et I. J. LORCH, Nature 166~ 497 (1950). 

Fig. 2. Noyau d'une Acetabularia trait6e pendant 15 jours par t'acide 
usnique (ly/cmZ): nucl~ole sph6rique, spumeux; suc nucl~aire baso- 

phile. 

Quo iqu ' i l  en soit ,  il ne fa i t  pas de dou te  que  la  sup- 
pression du couplage  ex i s t an t  n o r m a l e m e n t  en t re  les 
o x y d a t i o n s  e t  les phosphory la t ions ,  t o u t  c o m m e  celle de 
la pho tosyn thbse  dans  les exp6r iences  de STICH 1, exerce 
des effe ts  p rofonds  sur  la  s t ruc tu re  e t  la compos i t i on  chi- 
miqffe du n o y a u :  les cond i t ions  6nerg6t iques  qu i  pr$- 
v a l e n t  au  sein du c y t o p l a s m e  in f luen t  f o r t e m e n t  sur la 

1 H. STICH, Z. Naturforsch. 6 b, 319 (1951). 
a y. MIURA et Y. NAKAMURA, Bull. Soc. Chim. biol. 33, 1409 

(1951). - Y. MIURA, Y. NAKAMURA et H. 1VJ[ATSUDAIRA, Bull. $oc. 
Chim. biol. 33~ 1577 (1951). 
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morpho log i e  e t  la d i s t r i b u t i o n  de l ' ac ide  r ibonuc l~ ique  
d a n s  le nucl~ole e t  le suc nuclSaire.  

J. BRACHEr 

L a b o r a t o i r e  de m o r p h o l o g i e  an imale ,  Facu l t 6  des  
sc iences  de l 'Un ive r s i t6  de  Bruxel les ,  le 23 ju in  1952. 

Summary  

T h e  ef fec ts  of d i n i t r o p h e no l ,  usn ic  acid  a n d  A . T . P .  on 
n u c l e a t e d  a n d  n o n - n u c l e a t e d  ha lves  of Amoeba proteus 
h a v e  been  s tud ied .  

In  r e g e n e r a t i n g  n u c l e a t e d  ha lves  of A cetabularia medi- 
terranea, d i n i t r o p h e n o l  a n d  usnic  ac id  i nduce  deep  
c h a n g e s  in t h e  m o r p h o l o g y  a n d  chemica l  c o m p o s i t i o n  of 
t h e  nucleus .  I t  is c o n c l u d e d  t h a t  t he  nuc leus  d e p e n d s  on 
e n e r g y  p r o d u c t i o n  in  t h e  c y t o p l a s m  for  t h e  m a i n t e n a n c e  
of  b o t h  i ts  s t r u c t u r e  a n d  i t s  c o m p o s i t i o n .  

In f luence  of  I s o n i c o t i n i c  Ac id  H y d r a z i d e  ( INH)  
and  1 - I s o n i c o t i n y l - 2 - i s o p r o p y l  H y d r a z i d e  ( I IH)  

o n  B a c t e r i a l  a n d  M a m m a l i a n  E n z y m e s  x 

All bas ic  an t i b io t i c s  a n d  s y n t h e t i c  bas ic  a n t i t u b e r c u -  
lous s u b s t a n c e s  so far  t e s t e d  r educe  t h e  a c t i v i t y  of 
bac te r i a l  d i a m i n e  ox idase  z a n d  of  a g u a n i d i n e - s p l i t t i n g  

x In part presented at the Federation Meeting, New York, April 
18, 1952, and at the Meeting of the Society of Illinois Bacteriologists 
Chicago, May 23, 1952. 

2 E. A. ZELLER, C. A. OWES, Jr., and A. G. KARLSOU, J. Biol. 
Chem. 188, 623 (1951). - C. A. OWEN, A. G. KARLSO~, and E. A. 
ZELLER, J. Bact. 6Z, 58 (1951). - E. A. ZELLER, L. S. VAN ORDEN, 
and W.F. KIRCHHEIMER, Feder. Proc. 10, 273 (1951), 11; 316 (1952). 

e n z y m e  p r e s e n t  in  Mycobacterium smegmatisL Since I N H  
a n d  I I H  are  bases ,  we i n v e s t i g a t e d  t h e i r  poss ib le  in-  
f luence  u p o n  bac te r i a l  d i a m i n e  ox idase  a n d  guan id ine  
deamid inase .  In  o rde r  to  o b t a i n  some  i n f o r m a t i o n  a b o u t  
t he  m o d e  of ac t ion  of t he  t w o  n e w  a n t i t u b e r c u l o u s  d rugs  
on  the  o r g a n i s m  of t he  hos t ,  t h e  b e h a v i o u r  of  t h e  m a m -  
ma l i a n  d i a m i n e  ox idase  a n d  m o n o a m i n e  ox idase  a g a i n s t  
I N H  a n d  I I H  was  t e s t e d .  Some  t y p i c a l  resu l t s  are  p res -  
e n t e d  in  t h e  fo l lowing t ab les .  

E x p e r i m e n t s  were  ca r r ied  o u t  a t  38 ° . All resul ts ,  f r o m  
w h i c h  t h e  b l a n k s  h a v e  been  s u b t r a c t e d ,  are  ca l cu la t ed  
in t e r m s  of mic romole s  pe r  one h o u r  (Q). F u r t h e r  ex-  
p e r i m e n t a l  de ta i l s  can  be o b t a i n e d  f rom p rev ious  publ i -  
ca t ions  ~. (See Tab les  I a n d  II . )  

As e x p e c t e d  t h e  t w o  d rugs  inh ib i t  d i a m i n e  ox idase  
(put resc ine)  a n d  g u a n i d i n e  d e a m i d i n a s e  (agmat ine)  of  
M. smegmatis. T o w a r d  d i a m i n e  ox idase  I N H  is stil l  
m e a s u r a b l y  a c t i v e a t  a c o n c e n t r a t i o n  (4 pg  per  mill i l i ter)  
w h i c h  is w i t h i n  t h e  t h e r a p e u t i c a l  range .  W h e n  cell-free 
p r e p a r a t i o n s  of guan id ine  d e a m i d i n a s e  are  e x p o s e d  to  
h ighe r  c o n c e n t r a t i o n s  of t h e  drugs ,  aga in  a decrease  of 
e n z y m e  a c t i v i t y  is found .  (See Tab le  I I I . )  

Whi le  s t r e p t o m y c i n ,  v iomyc in ,  a n d  n e o m y c i n  are  
m u c h  less e f fec t ive  on t h e  o x i d a t i v e  d e a m i n a t i o n  of 
d i a mi n e s  b y  p r e p a r a t i o n s  of m a m m a l i a n  or igin t h a n  b y  

X E. A. ZELLER, L. S. VAN OaDEN, and W. F. KIREHHEIMER, 
Feder. Proc. 10, 273 (1951), 11, 316 (1952). 

2 E. A. ZELLER, C. A. OWI~N, Jr., and A. G. KARLSON, J. Biol. 
Chem. 188, 623 (1951). - C. A. OwErL A. G. KARLS0N, and E. A. 
ZELLErL J. Baet. 62, 53 (1951). - E. A. ZELLER, L. S. VAn ORDEN, 
and W. F. KIRCHHEIMER, Feder. Proc. 10, 273 (1951); 11,316 (1952). 
- E. A. ZELLER, Oxidation of Amines, in J. B. SUMNER and K. 
MYRBXeK, The Enzymes, vol. If (Academic Press, New York, 1951), 
p. 536. 

Table I 
Mycobacterium smegmatis 

25 mg of wet packed bacteria (streptomycin-sensitive) are suspended in phosphate buffer at pH 7-1. Total volume: 2 ml; incubation: 6 h. 
Determination of ammonia (putrescine) with Conway-units and of the degradation of the guanidine group of agmatine with a modifi- 

cation of the procedure of DtmNOFF and BORSOOK 1. 

Substrates Inhibitor Q Inhibition 

2.10 -a M putrescine 
M putrescine.  
M putrescine 

2-10 -a  N agmatine 
N agmatine 
N agmatine 

3-10 -5 M INH 
3-10 -5 M I IH  

3.10 - s  M INH 
3.10 -5 M I I H  

0.5/,Moles NH 3 
0-4 
0.2 
0.5 pMoles guanidine 
0.4 groups disappearing 
0.4 

20% 
60% 

20% 
20% 

1 j .W.  DUBNOFF and H. BORSOOK, J. Biol. Chem. 138, 381 (1941). 

Table II  
Cell-/me extract lrom M. smegmatis 

Washed bacteria in aqueous suspension treated with 9 kilocycles-vibration for 1 h. Supernatant, obtained after centrifugation for 
30 rain with 10,000 g, contains 1-4 mg of nitrogen per ml. 0-1 ml of it is used in a total volume of 2 ml. Incubation with agmatine for 

1 h at pH 7-1 (phosphate buffer). 

Substrate 

2"10 -a M agmatine 
M agmatine 
M agmatine 

Inhibitor 

5-10 -4 M INH 
5.10 -4 M I IH 

0 
Guanidine groups 

disappeared 

2.4pMoles 
1-4 
1-5 

Inhibition 

42% 
38% 


