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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. 
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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). 
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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% 
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Table I I I  
Purified diarnine oxidase o] hog kidney cortex 

Activity of diamine oxidase peparation: liberation of 84 mM of NFI a per hour and per gram of nitrogen from 0.01 M cadaverine. In a total 
volume of 2 ml 0-079 mg of diamine oxidase-N was present, together with 2 /*g of purified catalase (Armour). Incubation in phosphate 

buffer at pH 7-1 for 1 h. 

Substrate Inhibitor Q Inhibition 

10 -3 M cadaverine 
M cadaverine 
M cadaverine 
M cadaverine 
M cadaverine 
M cadaverine 

n 

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

5"10 -4 M INH 
5"10 -4 M I I H  

3.5 luAtoms 02 
1"7 
2"9 
4"0 pMoles NH 3 
3.3 
4.0 

51% 
17% 

18% 
0% 

Table I V  
Monoamine oxidase o[ rat liver mitochondria 

Mitochondria prepared by differential centrifugation in 0.88 M sucrose (see references t andS). Mitochondria from 0.2 g liver (male 
Sprague-Dawley rats) are suspended in a total volume of 2 ml of phosphate buffer at pF/7.1. Incubation: 2 h. 

5.10-3 

Substrate 

M tyramine  . . . . . . . . .  
M tyramine  . . . . . . . . .  
M ty ramine  . . . . . . . . .  

Inhibitor 

• 10 -~ M INH 
• 10 -s  M I I H  

0 
Oxygen uptake 

4.2 #,Atoms 
4"4 
1.0 

Inhibition 

m 

0% 
77% 

x G. H. HOOEBOObI, W. C. SCHNEIDER, and G. E. PALLADE, 
J. Biol. Chem. 172, 619 (1948). 

b a c t e r i a  I, t h e  t w o  n e w  d r u g s  h a v e  a c o n s i d e r a b l e  a c t i o n  
on  m a m m a l i a n  d i a m i n e  ox idase .  T h e  e f fec t ive  concen -  
t r a t i o n  (69 pg  of I N H  pe r  mi l l i l i te r ) ,  h o w e v e r ,  is h i g h e r  
t h a n  t h e  o r d i n a r y  t h e r a p e u t i c a l  c o n c e n t r a t i o n .  

T h e  d e a m i n a t i o n  is o b v i o u s l y  less r e d u c e d  t h a n  t h e  
o x i d a t i o n ,  I n  case  of I N H ,  o n l y  0.51 a t o m s  of o x y g e n  are  
r e q u i r e d  for  t h e  l i b e r a t i o n  of one  a t o m  mole  of a m m o n i a .  
T h u s ,  for  t h e  f i r s t  t i m e ,  i t  h a s  b e e n  s h o w n  t h a t  t h e  p roc -  
ess of  o x i d a t i v e  d e a m i n a t i o n  occurs  in  t w o  s t e p s :  (1) 
d e a m i n a t i o n  a n d  (2) o x i d a t i o n .  A p a r t i a l  s e p a r a t i o n  of 
t h e  t w o  s t e p s  ( enzymes)  was  also a c h i e v e d  in  t h e  cou r se  
of t h e  p u r i f i c a t i o n  of  d i a m i n e  ox idase  1. (See T a b l e  IV.)  

T h e  m a r k e d  i n h i b i t i o n  of m o n o a m i n e  ox idase  is 
c o m p l e t e  w i t h  10 -4  M I N H ,  a n d  is s t i l l  4 9 %  w i t h  
2"10 -3  (5 p g  p e r  mi l l i l i te r ) .  S ince  m o n o a m i n e  ox i da s e  is 
c o n s i d e r e d  to  be  a n  i m p o r t a n t  a g e n t  in  t h e  i n a c t i v a t i o n  
of a d r e n a l i n e  a n d  n o r a d r e n a l i n e ,  t h i s  s t r o n g  i n h i b i t i o n  
of t h e  e n z y m e  m a y  b e  c o n n e c t e d  w i t h  s o m e  s ide  r e a c t i o n s  
p r o d u c e d  b y  t h i s  d rug ,  i n d i c a t i n g  a s y m p a t h e t i c  s t i m u -  
l a t i o n  2. 

E .  A. ZELLER, J .  BARSKY, J .  R.  F o u T s ,  ~V. F.  KIRCH- 
HEIMER, a n d  L. S. VAN ORDEN 

D e p a r t e m e n t s  of  B i o c h e m i s t r y  a n d  B a c t e r i o l o g y  of 
t h e  ~ o r t h w e s t e r n  U n i v e r s i t y  Medica l  School ,  Chicago,  
Ill. ,  J u n e  5, 1952. 

Z u s a m m e n / a s s u n g  

I s o n i k o t i n s ~ t u r e - h y d r a z i d  ( I N H )  u n d  1 - I s o n i k o t i n y l -  
2-isopropyl-hydrazin (IIH) h e m m e n  D i a m i n o x y d a s e  u n d  

1 j .  R. FOUTS and E. A. ZELLER, unpublished results. 
2 I. J. SELIKOFF, E. H. ROBITZEK, and G. G. ORNSTEIN, Quart. 

Bull. Sea View Hosp. 13, 17 (1952). 

2 G. C. COTZIAS and V. P. DOLE, Proe. Soc. ]Exp. Biol. Med. 78, 
157 (1951). 

G u a n i d i n d e a m i d i n a s e  y o n  M y c o b a c t e r i u m  smegmat i s  und  
v e r h a l t e n  s i ch  in  d ieser  H i n s i c h t  g le ich  wie  bas i sche  
A n t i b i o t i k a  u n d  bas i s che  t u b e r k u l o s t a t i s c h e  Chemo-  
t h e r a p e u t i k a .  Die  b e i d e n  n e u e n  T u b e r k u l o s e h e i l m i t t e l  
w i r k e n  a u c h  a u f  e ine  g e r e i n i g t e  D i a m i n o x y d a s e  aus  
S c h w e i n e n i e r e n r i n d e .  H i e r b e i  w i r d  die O x y d a t i o n  viel 
s t a r k e r  als  d ie  D e s a m i n i e r u n g  bee in f lus s t ,  was  zu e iner  
t e i lwe i sen  A u f s p M t u n g  des  P rozesses  d e r  o x y d a t i v e n  
D e s a m i n i e r u n g  f t ih r t .  A u f f a l l e n d  s t a r k  i s t  die H e m m u n g  
de r  M o n o a m i n o x y d a s e  de r  M i t o c h o n d r i a  aus  R a t t e n -  
l ebe r  d u t c h  IIH, e ine  R e a k t i o n ,  d ie  mSgl i che rwe i se  im 
Z u s a m m e n h a n g  m i t  u n e r w t i n s c h t e n  N e b e n r e a k t i o n e n  
be i  d e r  t h e r a p e u t i s c h e n  A n w e n d u n g  dieses  H e i l m i t t e l s  
s t e h t ,  die u n t e r  d e m  Bi ld  e i n e r  S y m p a t h i k u s e r r e g u n g  
v e r l a u f e n  k S n n e n .  

N i t r o g e n  M e t a b o l i s m  o f  

Penieillium Chr!!sogenum- Q 1 7 6  

I n  t h e  cou r se  of o u r  s t u d i e s  on  t h e  m e c h a n i s m  of the  
b i o s y n t h e s i s  of  pen ic i l l in  b y  P e n i c i l l i u m  c h r y s o g e n u m - Q  
176, i t  b e c a m e  des i r ab l e  to  a s c e r t a i n  t h e  d a y - t o - d a y  
c h a n g e s  in  t h e  n a t u r e  of t h e  free a m i n o  ac ids  p r e s e n t  in 
t h e  m e d i u m  a n d  t h e  m y c e l i u m  d u r i n g  t h e  g r o w t h  of the  
o r g a n i s m .  T h e  m e t h o d s  p r e v i o u s l y  d e s c r i b e d  were  not  
c o n s i d e r e d  v e r y  c o n v e n i e n t  in  v iew of t h e  v e r y  large 
n u m b e r  of  e s t i m a t i o n s  i n v o l v e d  b u t  a n  o p p o r t u n i t y  was 
p r o v i d e d  b y  t h e  r e c e n t  d e v e l o p m e n t  of t h e  s imp le  cir- 
cu l a r  p a p e r  c h r o m a t o g r a p h i c  t e c h n i q u e  in  t h i s  depar t -  
m e n t  b y  GIRl a n d  h is  co -worke r s  I for  r a p i d  de tec t ion  
a n d  e s t i m a t i o n  of  a m i n o  ac ids .  

1 K. V. GIRl, Current Science 20, 295 (1951). - K. V. GIRI and 
N. A. N. RAO, Nature 169,923 (1952); J. Ind. Inst. Sei. 34 [2], 95 
(1952). 


