
been  found  wh ich  i nco rp o r a t e s  t h y m i d i n e - a H  d u r i n g  G2 
p h a s e  a n d  w h i c h  hyb r id i ze s  w i t h  R N A  14. R e p l i c a t i o n  
b e y o n d  t he  level  of d u p l i c a t i o n ( =  a m p l i f i c a t i o n  15) of 
nuc leo la r  D N A  c i s t rons  cod ing  for  r i bosoma l  R N A  a~ h a s  

O 
18 

In ~i/ [ 
"16 

]4 

lZ 

10 

774 Specialia ExvzmENrla 2717 

. . . . . . .  

8 9 10 1'I 
Fig. 3. Poisson distribution of grain counts over premitotic nuclei 
in postmitotic plasmodia (same preparation as in :Figure 2). The 
following formula was used, P = N A,.e-Ali!. A, mean value of 
grain counts (=  3.35); i, number oi grains found (0, 1, 2, 3, etc.); 
P, probability of finding i grains over nuclei; N, actual nmnber 
of nuclei counted (316). 

b e e n  found  in oocytes  ~6. I t  wil l  be  of i n t e r e s t  to  s t u d y  
nuc leo la r  D N A  rep l i ca t ion  in nucle i  wh ich  were p r e v e n t e d  
f rom d iv id ing  b y  s imi la r  me thods ,  b u t  for  longer  per iods  
of t i m e  t h a n  i t  was  poss ib le  in  t he  p r e s e n t  e x p e r i m e n t s .  
Such  a n  i n v e s t i g a t i o n  is now in  progress.  

Zusammen/assung.  W i r d  bei  e i n e m  k i ins t l i ch  s y n c h r o -  
n e n  P l a s m o d i u m  des  M y x o l n y c e t e n  _Physarum polyce- 
phalum die Mi tose  p r o m i t o t i s c h e r  K e r n e  d u t c h  d e r e n  
V e r t a g e r u n g  in p o s t m i t o t i s c h e  (=S phase)  Zonen  des  
g le ichen  P t a s m o d i u m s  v e r h i n d e r t ,  so behXl t  d ie  nucleo-  
tgre D N S ,  i m  Gegensa t z  zu r  e x t r a n u k l e o l g r e n  D N S ,  
w e i t e r h i n  die  F/ ihigkei t ,  3 H - T h y m i d i n  e i n z u b a u e n .  E s  
wi rd  die  H y p o t h e s e  vorgesch lagen ,  dass  die  S y n t h e s e  de r  
nuk l eo lg r en  D N S  e i n e m  a n d e r e n  K o n t r o l h n e c h a n i s m u s  
u n t e r l i e g t  als die de r  ex t r anuk leo l / i r en  DNS.  

E.  GUTTES a n d  MAUREEN M. TELATNYK 

Division o/Biology,  University o/ Te;gas at Dallas, 
Box 30365, Dallas Texas 75230, USA) ,  
30 November 1970. 

Ia H .  S~rIFT, Genetics 61 (Suppl. 1), 439 (1969). 
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I n h i b i t i o n  of  M o n o a m i n e  O x i d a s e  b y  3 - A m i n o - 2 - O x a z o l i d i n o n e  a n d  2 - H y d r o x y - E t h y l h y d r a z i n e  

3 -Amino-2 -oxazo l id inone  was recognized  in a mouse  
b e h a v i o r  screen  in these  l abo r a t o r i e s  as a c o m p o u n d  
h a v i n g  a c t i v i t y  l ike t h a t  of k n o w n  i n h i b i t o r s  of m o n o -  
a m i n e  ox idase  (MAO), a n d  f u r t h e r  s t u d y  s h o w e d  t h a t  
i t  h a d  d o p a - p o t e n t i a t i n g  a c t i v i t y  t yp i ca l  of M A 0  inh i -  
b i t o r s  in  mice.  W e  found  t h a t  t h e  c o m p o u n d  d id  n o t  
i n h i b i t  MAO in v i t r o  b u t  t h a t  b r a i n  h o m o g e n a t e s  f rom 
t r e a t e d  mice  showed  nea r ly  comple t e  i n h i b i t i o n  of MAO. 
3 -Amino-2 -oxazo l id inone  is a k n o w n  m e t a b o l i t e  of furazo-  
l i d o n e l ;  n e i t h e r  a g e n t  i n h i b i t s  MAO in v i t ro ,  b u t  b o t h  
cause  in v ivo  i n h i b i t i o n  l, 2 sugges ted  to  be  due  to  t h e i r  
conve r s ion  to  2 - h y d r o x y - e t h y l h y d r a z i n e  ( H E H )  1. W e  
descr ibe  he re  some comp ar i s ons  of 3 -amino-2-oxazo l id i -  
n o n e  a n d  H E H  as i n h i b i t o r s  of MAO. 

MAO a c t i v i t y  was  a s sayed  b y  t h e  m e t h o d  of WURT~iAN 
a n d  AXEI-ROD 3 e x c e p t  t h a t  C l * - p h e n e t h y l a m i n e  ( 8 ×  
t 0 - ~ M )  was  used  as  s u b s t r a t e  in  p lace  of t r y p t a m i n e .  
Male a lb ino  mice  (16-20 g) o b t a i n e d  f r o m  a local  supp l i e r  
were  g iven  i.p. i n j ec t ions  of t h e  drugs.  T h e  mice  were  
t h e n  k i l led  b y  d e c a p i t a t i o n ,  a n d  t h e  o r g a n s  were  r a p i d l y  
r e m o v e d  a n d  f rozen  o n  d r y  ice. XNhole h o m o g e n a t e s  were  
used  for  t h e  a s s a y  of M A O  ac t iv i ty .  H o m o g e n a t e s  of 
t i s sues  f r o m  u n t r e a t e d  mice  were  used  for  in  v i t r o  s tud ie s  
w i t h  t h e  inh ib i to r s .  

T h e  T a b l e  shows t h a t  3 -amino-2 -oxazo l id inone  d id  no t  
i n h i b i t  MAO a c t i v i t y  in  v i t ro ,  whereas  H E H  i n h i b i t e d  
in a m a n n e r  t y p i c a l  of i r r evers ib le  inh ib i to r s ,  t h a t  is i t  
r equ i r ed  p r e i n c u b a t i o n  w i t h  e n z y m e  p r io r  to  s u b s t r a t e  
a d d i t i o n  for  m a x i m u m  inh ib i t i on .  

F igu re  1 shows  t h e  in  v ivo  i n h i b i t i o n  of MAO b y  these  
c o m p o u n d s .  M a x i m u m  i n h i b i t i o n  occur red  rap id ly ,  w i t h i n  
60 rnin or less, a f t e r  t he  c o m p o u n d s  were i n j ec t ed  in to  
mice.  The  onse t  of i n h i b i t i o n  b y  3-amino-2-oxazo l id inone ,  

w h i c h  a p p a r e n t l y  ac t s  indi rec t ly ,  was  as  r ap id  as  t h e  
onse t  of a c t i o n  of I t E H ,  w h i c h  c a n  ac t  d i rec t ly .  B o t h  
c o m p o u n d s  caused  g rea t e r  i n h i b i t i o n  of MAO in l iver  
t h a n  in b ra in ,  b u t  t h i s  d i f ference  was  more  p r o n o u n c e d  
w i t h  H E H .  

In vitro inhibition of MA0 

Inhibitor Concen- Inhibition (%) 
tration 
(M) No 30 rain 

preincu- preincu- 
bation bation 

Brain 
3-Amino-2- I0 -~ 4 0 
oxazolidinone 
2-Hydroxyethyl- 10 -s 96 99 
hydrazine 10 -4 61 99 

10 -5 22 98 
10 -G 3 47 
I0 -~ 0 2. 

Liver 
3-Amino-2- 10 -a 9 8 
oxazolidinone 
2-Hydroxyethyl- 10 -8 99 100 
hydrazine 10 -4 60 99 

10 --~ 14 96 
10 -~ 4 68 
10 -7 0 9 

Where indicated, enzynm and inhibitor were preincubated in buffer 
at 37 °C prior to addition of substrate. Control values, in nanomoles 
of substrate oxidized/min/g tissue were 34 and 32 for brain, respec- 
tively, without and with the 30 min preineubation and 609 and 600 
for liver, respectively, without and with the 30 min preincubation. 
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T h e  dose  of H E H  was  less e f fec t ive  in i n h i b i t i n g  t h e  
b r a i n  e n z y m e  b u t  more  e f fec t ive  in i n h i b i t i n g  t h e  l iver  
e n z y m e  t h a n  t h e  dose of 3-amino-2-ox/~zolidinone.  One 
poss ible  exp l ana t i on ,  based  on  t h e  p remise  t h a t  3 -amino-  
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80 i LIver . . .  ~ . - - "  
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Fig. 1. Time course of in vivo inhibition of MAO. 3-amino-2- 
oxazolidinone (0.01 mmole/kg) or 2-hydroxy-ethylhydrazine (0.05 
mmole]kg) was injected i.p. into mice. MAO activity was determined, 
and results are expressed as percent inhibition compared to activity 
in untreated mice. Mean values for 3 mice per group are shown. 
Activity in untreated mice was 42.5-I-1.3 nanomoles of substrate 
oxidized]min/g brain and 577-t-20 nanomoles]min/g liver. 
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Fig. 2. Dose response curve for in vivo inhibition of MAO. Experi- 
ment as in l~igure 1 except tha t  the dose was varied and drugs were 
injected 60 rain before the mice were killed. Means and standard 
errors for 3 mice per group are shown. Activity in untreated mice 
was 45.1325.1 nanomoles of substrate oxldized/min/g brain and 
615 4- 42 nanomoles/min/g liver. 

2 -oxazo l id inone  ac t s  on ly  a f t e r  i t  is c o n v e r t e d  to  H E H ,  
is as  follows. I n  t he  f i r s t  pass  t h r o u g h  t h e  l iver  a f t e r  i.p. 
in jec t ion ,  H E H  en te r s  as a n  ac t ive  i n h i b i t o r  whereas  
3 -amino-2 -oxazo l id inone  en t e r s  as a n  i n a c t i v e  p recu r so r  
to  a n  inh ib i to r .  T h u s  g rea t e r  i n h i b i t i o n  of l iver  MAO 
occurs  w i t h  H E H .  B y  ti le t i m e  the se  agen t s  r e a c h  t h e  
b ra in ,  m u c h  of t he  H E H  has  been  i n a c t i v a t e d  b y  m e t a b o -  
l isnl  whe reas  the" 3 -amino-2 -oxazo l id inone  ha s  been  
a c t i v a t e d  b y  m e t a b o l i s m ,  so t he  l a t t e r  c o m p o u n d  h a s  a 
g rea t e r  e f fec t  on  b r a i n  MAO. 

A c o m p a r i s o n  of t h e  p o t e n c y  of t he se  c o m p o u n d s  in  
i n h i b i t i n g  b r a i n  a n d  l iver  MAO is s h o w n  in  F igu re  2, 
C o m p a r i n g  e q u i m o l a r  doses, 3 -amino-2 -oxazo l id inone  was 
more  e f fec t ive  t h a n  was  H E H  in  i n h i b i t i n g  b o t h  b r a i n  
a n d  l iver  MAO. 

Since 3 -amino-2 -oxazo l id inone  does n o t  i n h i b i t  MAO 
in v i t ro ,  i t s  in  v ivo  effects  p r e s u m a b l y  occur  a f t e r  i t  is 
c o n v e r t e d  to  some ac t ive  me tabo l i t e .  P r e v i o u s l y  t h a t  
ac t ive  m e t a b o l i t e  was  sugges ted  to  be  H E H L  If  t h a t  
were  so, t h e n  3 f ind ings  t h a t  we r e p o r t  here  would  n o t  
h a v e  been  e x p e c t e d :  1. t h e r e  was  no  lag of in  v i v o  MAO 
i n h i b i t i o n  b y  3 -amino-2 -oxazo l id inone  b e h i n d  t h a t  of 
H E H ,  2. 3 -amino-2 -oxazo l id inone  was  a c t u a l l y  more  
p o t e n t  t h a n  H E H  in caus ing  in  v i v o  i nh ib i t i on ,  a n d  
3. t h e  r e l a t i ve  l i v e r / b r a i n  effects  were d i f f e ren t  w i t h  t h e  
2 agents .  I f  3 -amino-2-oxazo l id inone  does ac t  t h r o u g h  
conve r s ion  to  H E H ,  t h e n  i t  m u s t  be  a n  ef f ic ient  vehic le  
for  de l ive r ing  H E H  to  t issues,  especia l ly  t he  b ra in .  
A l t e rna t i ve ly ,  3 -amino-2 -oxazo l id inone  m a y  ac t  in v ivo  
b y  c o n v e r s i o n  to  some m e t a b o l i t e  o t h e r  t h a n  H E H ,  t h a t  
m e t a b o l i t e  be ing  a more  power fu l  i n h i b i t o r  t h a n  H E H  
a n d  h a v i n g  less se lec t ive  a f f in i ty  for  l ive r  MAO re l a t i ve  
to  b r a i n  MAO. 

Zusammen[assung. Die M A O - h e m m e n d e  A k t i v i t ~ t  v o n  
3 -Amino-2 -Oxazo l id inon  u n d  yon  2 -Hydroxy-2~ thy lhy-  
d raz in  wi rd  beschr i eben .  
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T h e  L i p i d  C o n t e n t  of  M u s c u l a t u r e  a n d  o f  T i s s u e  P r e p a r a t i o n s  w i t h  E n r i c h e d  P l a s m a  M e m b r a n e s  
in Paramyoton ia  congenita  

Our  i n t e r e s t  in  t h e  l ip id  c o n t e n t  of m u s c u l a t u r e  in 
cases of va r ious  fo rms  of M y o t o n i a  c o n g e n i t a  h a s  been  
a roused  b y  2 f ind ings :  f i r s t  a m y o t o n i c  s y n d r o m e  could  
be  p r o d u c e d  b y  t h e  s u p p l y  of azacho le s t e ro l  z,2. Second 
KUItN et  al. ~ f o u n d  a c h a n g e  of t h e  f a t t y  ac id  c o m p o s i t i o n  
of t h e  l ip ids  in  a n  e x p e r i m e n t a l l y  i nduced  m y o t o n i e  
synd rome .  T h e y  discussed t h e  pos s ib i l i t y  of a m e m b r a n e  

lesion as t h e  ef fec t  of t h e  e n z y m a t i c  bas ic  defec t  of th i s  
disease.  A c h a n g e d  c o n d u c t i v i t y  of  t he  p l a s m a  m e m b r a n e  
p r o v e d  to  b e  t h e  cause  of t h e  m y o t o n i c  s y n d r o m e  also 
f rom e lec t rophys io log ica l  v i ew 8 

W e  h a d  t he  o p p o r t u n i t y  to  t a k e  a la rger  b iop t i c  s a m p l e  
f rom a 9-year-o ld  b o y  suf fer ing  f rom P a r a m y o t o n i a  con-  
g e n i t a  (P.c.). T h e  p a t i e n t  shows t he  t yp i ca l  c l inical  


