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The pharmacoktnetics of the new anticonvulsant, methindione, carbon-labeled in the carbonyl 
and N-methyl groups, was studied in experiments on rats .  Methindtone is quickly absorbed 
from the gastro-intestinal  t rac t  and passes easily through tissue ba r r i e r s .  The highest con- 
centration of methindione in the brain is observed 15-30 min after administration. The 
metabolism of methindione and its elimination from the tissues take place rapidly. In most 
t issues only 6-23% of its maximal concentration still remains after administration of the 
drug. Metabolites of methindione, labeled in the earbonyl group, are  excreted mainlythrough 
the kidneys, but metabolites labeled in the N-methyl group are  excreted chiefly through the 
lungs. 
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Methindione, a new anticonvulsant prepared in the Institute of Organic Synthesis, Academy of Sciences 
of the Latvian SSR [1], is the hydrohexachloride of 2-methylamino-2-ethylindandione-l,3.  Experiments on 
animals have shown that methindione has high anticonvulsant activity. Its action,ff injected parenterally,  
appears after 3-5 rain, and if given orally after 15 min [2]. 

The object of this investigation was to study the distribution of methindione in the organs and biologi- 
cal fluids and the pathways and ra te  of its elimination from the body. 

E X P E R I M E N T A L  M E T H O D  

Experiments were car r ied  out on male albino rats  weighing 200-280 g. Methindlone carbon-labeled 
in the carbonyl group (3-CI4-M; specific radioactivity 80 /~Ci/g) and in the N-methyl group (N-C14H3-M; 
specific radioactivity 40/~Ci/g) were used. The preparations (14 ~Ci/g) were given by mouth in aqueous 
solution. The total dose of the preparation was 350 mg/kg for N-C14H3-M and 175 mg/kg for 3-C14-M. The 
animals were decapitated 15 and 30 min and 1, 2, 4, 8, and 24 h after administration of the preparations. 
Blood serum and homogenate of the brain, liver, kidneys, spleen, wall of the small intestine, skeletal mus- 
cles,  and adipose t issue were taken for investigation. Urine was collected during the experiment in special 
metabolic cages. The radioactivity of the samples was determined on the USS-1 liquid scintillation coun- 
ter .  The resul ts  were expressed in counts/min/g t issue o f i  ml biological fluid. The binding of methindione 
with the blood serum protein of rabbits was studied by the method of equilibrium dialysis [3]. To compare 
the empirical curves reflecting the dynamics of accumulation of radioactive substances in the urine, the 
method of regress ion  analysis [4] was used. 

EXPERIMENTAL RESULTS 

The resul ts  (Fig. 1) demonstrated the considerable differences in the dynamics of the radioactivity 
of the blood serum after administration of 3-C14-M and N-C14H3-M. The differences can be explained by 
the fact that during metabolism of the labeled methtndione preparations the label remained in different 
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F i g .  1. :Level of  r a d i o a c t i v i t y  in  b lood  s e r u m  of  r a t s  a f t e r  o r a l  a d m i n i s -  
t r a t i o n  of  3 - C I 4 - M  (I) and N-C14H3-M (II). A b s c i s s a ,  t i m e  (in h):  o r d i n a t e ,  
r a d i o a c t i v i t y  (in c o u n t s / m i n / m l .  103). 

F ig .  2. D y n a m i c s  of a n t i c o n v u l s a n t  e f fec t  (I) of m e t h i n d i o n e  and l e v e l  of  
r a d i o a c t i v i t y  in the  b r a i n  (II) and  s e r u m  (IID of r a t s  a f t e r  o r a l  a d m i n i s t r a -  
t ion  of 3-C14-M (14 ~ C i / g ) .  A n t i c o n v u l s a n t  d o s e  of  m e t h i o n i n e  20 m g / k g .  
A b s c i s s a ,  t i m e  (in min) ;  o r d i n a t e :  on the  le f t ,  a n t i c o n v u l s a n t  a c t i v i t y  (in 
% of  m a x i m a l ) ,  on the  r i g h t ,  r a d i o a c t i v i t y  (in c o u n t s / m i n / m l .  103). 

f r a g m e n t s  of  the  m o l e c u l e ,  u n d e r g o i n g  a d i f f e r e n t  fate in the  body .  The  d y n a m i c s  of c o n c e n t r a t i o n  of the  
a n t i c o n v u l s a n t  p r i n c i p l e  of m e t h i n d i o n e  in the  b lood  s e r u m  p r o b a b l y  r e f l e c t e d  the  r a d i o a c t i v i t y  d e t e c t a b l e  
a f t e r  a d m i n i s t r a t i o n  of 3-C14-M p r e d o m i n a n t l y ,  fo r  t h i s  p r e p a r a t i o n  i s  l a b e l e d  in t he  s t a b l e  p a r t  of the  
m o l e c u l e .  H o w e v e r ,  t h i s  h y p o t h e s i s  is  va l id  only  fo r  the  f i r s t  60 m i n  of  the  i n v e s t i g a t i o n ,  fo r  l a t e r  the  
r a d i o a c t i v i t y  i n c r e a s e d  with  a d e c r e a s e  in the  a n t i c o n v u l s a n t  a c t i v i t y  of the  p r e p a r a t i o n * ,  and  i t  was  e v i d e n t -  
ly  due not  to  the  m e t h l n d i o n e  i t s e l f ,  but  to i t s  m e t a b o l i t e s  ( F i g .  2). 

T h e  r e s u l t s  of a s tudy  of  the  d y n a m i c s  of d i s t r i b u t i o n  of 3 -C i4 -M  and N-CI~H3-M in t he  o r g a n s  a r e  
g iven  in T a b l e  1. T h e  h igh  l e v e l  of r a d i o a c t i v i t y  d e t e c t a b l e  in a l l  o r g a n s  b e t w e e n  15 and  30 ra in  a f t e r  a d -  
m i n i s t r a t i o n  of  3 - C t 4 - M  i s  e v i d e n c e  tha t  the  c o m p o u n d  i s  r a p i d l y  a b s o r b e d  f r o m  the  g a s t r o - t n t e s t i n a l  t r a c t  
and p a s s e s  r e a d i l y  t h r o u g h  the  t i s s u e  b a r r i e r s ,  i nc lud ing  the  b l o o d - b r a i n  b a r r i e r .  A f t e r  60 m i n  not  m o r e  
than  6-23% of the  m a x i m a l  c o n c e n t r a t i o n  of  the  p r e p a r a t i o n  r e m a i n e d  in m o s t  of  the  o r g a n s .  

When N-C14H3-M was  u s e d  a h igh  l e v e l  of  r a d i o a c t i v i t y  was  o b s e r v e d  1 h a f t e r  a d m i n i s t r a t i o n .  The  
m a x i m a l  r a d i o a c t i v i t y  w a s  found in the  l i v e r .  I t  c an  t h e r e f o r e  be a s s u m e d  tha t  in th i s  c a s e  the  p r i n c i p a l  

*The  a n t t c o n v u l s a n t  a c t i v i t y  was  s t u d i e d  in the  L a b o r a t o r y  of P h a r m a c o l o g y  of  the  I n s t i t u t e  b y  Cand ida t e  of 
M e d i c a l  S c i e n c e s  S. K. G e r m a n e ,  u s i n g  the  m a x i m a l  e l e c t r i c  shock  t e s t  [5]. 

T A B L E  1. C o n c e n t r a t i o n  of  R a d i o a c t i v e  P r o d u c t s  in O r g a n s  of  
R a t s  A f t e r  O r a l  A d m i n i s t r a t i o n  of  3-C14-M and N-Ci4H3-M ( m e a n  
of  f ive  e x p e r i m e n t s )  
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Fig. 3. Accumulation of radioactive products 
in urine of ra ts  after oral administration of 
3-C14-M (I, I1) and N-C14H~-M (III and IV). I 
and HI) empirical curves,  II and IV) theoreti-  

i ca l  curves. Abscissa, time (in h); ordinate, 
radioactivity (in counts/mira/total volume of 
ur ine .  103). 

form of methindione metabolism was thus connected with 
removal of the radioactive CHs-group. By 2 h the radio- 
activity due to administration of the N-Cl4H3-M was 
sharply reduced. 

The supplementary increases in radioactivity in the 
t issues observed 1-2 h after administration of the l abe l ed  
preparations, at a time of decreasing ant icon~lsant  ac- 
tivity of the methionine, were evidently due to break- 
down products of the preparation migrating from the t is-  
sue depots into the blood serum, and thence into the tis- 
sues. 

The resul ts  of the study of the excretion of methin- 
dione from the body are given in Fig. 3. In 28 h only 
8.5% of the administered radioactivity of N-CICH~-M and 
92.570 of the radioactivity of 3-C14-M were excreted with 
the urine. Possibly during metabolism of the compound 
the methyl group is removed and converted by oxidation 
into formaldehyde, then into carbon dioxide, which is ex- 
creted by the lungs. The preparation 3-C14-M is less 
prone to undergo metabolic conversions, and for that 
reason the label remained for a long time in sufficiently 
large fragments of the methindione molecule that were 
excreted chiefly in the urine. 

Methindione is thus readily absorbed from the gastro-intestinal t ract  and passes easily through the 
b lood-bra in  ba r r i e r .  The highest concentration of methindione in the brain is observed 15-30 min after" 
its administration. The compound is metabolized and excreted very quickly, evidently because methindione 
is not bound with the blood serum protein. 
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