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SELF-DECOMPOSITION OF DL-/METHYL-14C/CARNITINE TO LABELLED 

B-METHYLCHOLIKE AND ACETONYLTRIMETHYLAMMONIUM 
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Summary 

The s e l f  -decompos i t i on  r a t e  o f  DL-/methyl-14C/carnitine (32 m C i /  

mmol) i n  t h e  c r y s t a l l i n e  b e t a i n e  fo rm was s t u d i e d .  I t  was found 

t o  be decomposed t o  39.5 i n  4.5 years.  On t h i s  b a s i s  a s e l f -  

decompos i t i on  c o e f f i c i e n t  G = 4.2 was c a l c u l a t e d  f o r  t h e  s o l i d  

s t a t e .  DL-/N-me thy l -14C/13-methylchol ine  was t h e  most i m p o r t a n t  

l a b e l l e d  p r o d u c t  o f  decompos i t i on  (12 x) . /N-methyl-14C/acetonyl- 

t r imethylammonium was a l s o  p r e s e n t  among t h e  r a d i o l y t i c  p r o d u c t s  

(2 9 4 .  I t  was d e t e c t e d  as i t s  2,4-dinitrophenylhydrazone b y  means 

o f  t h i n - l a y e r  ch romatog raph ic  s e p a r a t i o n  and au to rad iog raphy .  

Key words : 1 4 C - l a b e l l e d  D L - c a r n i t i n e ,  r a d i o l y s i s ,  t r i m e t h y l -  

ammonium compounds, U - m e t h y l c h o l i n e  

I n t r o d u c t i o n  

L ( - ) - c a r n i t i n e  (L(-)-3-hydroxy-4-N,N1N-trimethylaminobutyrate) 

i s  e s s e n t i a l  f o r  t h e  o x i d a t i o n  o f  l o n g  c h a i n  f a t t y  a c i d s  i n  t h e  

m i t o c h o n d r i a  of mammals and humans. Because t h e  impa i rmen t  o f  

p h y s i o l o g i c a l  L - c a r n i t i n e  c o n c e n t r a t i o n  l e a d s  t o  c a r n i t i n e  de- 

f i c i e n c y  syndromes (l), t h e  metabo l i sm o f  c a r n i t i n e  i s  b e i n g  

i n t e n s i v e l y  s t u d i e d .  To t h i s  end, and f o r  t h e  d e t e c t i o n  o f  s i x  

L - c a r n i t i n e - s p e c i f  i c  enzymes (2), l 4 C - 1 a b e l l e d  c a r n i t i n e  i s  
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used .  Numerous c h e m i c a l  and b i o c h e m i c a l  methods  f o r  t h e  s y n -  

t h e s i s  o f  1 4 C - l a b e l l e d  r acemic  c a r n i t i n e  and  e s p e c i a l l y  i t s  

o p t i c a l  i s o m e r s  have  been d e s c r i b e d  and  m o d i f i e d  i n  t h e  l a s t  

f e w  y e a r s  (3 -8 ) .  Dur ing  o u r  s t u d i e s  of t h e  c a t a b o l i c  me tabo l i sm 

of c a r n i t i n e  i n  mamma1.s ( 9 ) ,  w e  found  t h a t  t h e  use o f  n o n l a b e l -  

l e d  c a r n i t i n e  and / m e t h y l - 1 4 C / c a r n i t i n e  s t o r e d  f o r  some y e a r s  

d i d  n o t  g i v e  i d e n t i c a l .  r e s u l t s .  I n  a n a l o g y  t o  c h o l i n e ,  s e l f -  

d e c o m p o s i t i o n  o f  t h e  l 4 C - 1 a b e l l e d  c a r n i t i n e  c o u l d  be e x p e c t e d ,  

t h e r e f o r e  i t  was n e c e s s a r y  t o  p roduce  a p u r e  r a d i o c h e m i c a l  and 

t o  l o o k  f o r  b i o c h e m i c a l l y  r e l e v a n t  s u b s t a n c e s  among t h e  r a d i o -  

1 y t i c p rod u c t s of DL-/me t h y l -  14C/ca r n i  t i n e  . 
M a t e r i a l  and  Methods 

DL-/methy1-l4C/Carnitine was p u r c h a s e d  from Isocommerz-GmbH, 

B e r l i n .  DL-8-Methylcholine (VEB Ber l in -Chemie )  and  2 , 4 - d i n i t r o -  

p h e n  y l  h yd r a z i  ne (Sc  hone r t -KG , L e i  p z i g  ) w e  r e  pu r c h a s  e d  , t h e  i o n  

e x c h a n g e r  Dowex 50 i ifXi3 a l s o  ( S e r v a ,  H e i d e l b e r g ) .  

The acetonyltrimethylammonium c h l o r i d e  (ATMA) was s y n t h e s i z e d  

by o x i d a t i o n  of D L - c a r n i t i n e  (Merck, D a r m s t a d t )  w i t h  p o t a s s i u m  

b i c h r o m a t e  i n  g l a c i a l  a c e t i c  a c i d  ( 1 0 )  o r  r e a c t i o n  of c h l o r o -  

a c e t o n e  w i t h  t r i m e t h y l a m i n e  (11). 

The t h i n - l a y e r  ch romatography  (TLC) was accompl ish ,ed  on s i l i c a  

g e l  p l a t e s  ( 9 )  and t h e  a u t o r a d i o g r a p h y  ( A R )  on X-ray f i l m  TF 13 

a n d  macro-autoradiography-film AF 3 and  AF 4 r e s p .  (VEB F i l m -  

lcombina t OR\VO, Nolf e i i ) .  

The r a d i o a c t i v e  s a m p l e s  were  c o u n t e d  a s  10 ~1 q u a n t i t i e s  i n  

a s o l u t i o n  o f  10 m l  d i o x a n e - s c i n t i l l a t o r  on a Packa rd  T r i c a r b  

l i q u i d  s c i n t i l l a t i o n  s p e c t r o m e t e r ,  model 3375,  and t h e  quench-  

r a t i o  was d e t e r m i n e d  by means of a s t a n d a r d i z a t i o n  c u r v e .  
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R e s u l t s  a n d  D i s c u s s i o n  

4.5 y e a r s  a g o  t h e  c o m m e r c i a l  DL-/methyl-14C/carnitine h y d r o -  

c h l o r i d e  was p u r i f i e d  by  c o m b i n e d  i o n  e x c h a n g c  r e s i n  p a s s a g e s  

( W o f a t i t  5BK, 014-  a n d  Merclc IV, H'). T h u s  t h e  DL-/methyl-  C/ 1 4  

c a r n i t i n e  was p r o d u c e d  f r e e  of a l l  c a t i o n s  and ani .ons  f o r  b i o -  

c h e m i c a l  u s e ,  w i t h o u t  e x a m i n a t i o n  o f  th:: s e p a r a t e d  r a d i o l y t i c  

p r o d u c t s .  The l a b E l l - . d  c a r n i t i n e  was  e v a p o r a t e d  t o  d r y n c s s  

i n  v a c u o  a n d  h a s  been  s t o r e d  i n  t h e  s o l i d  s t a t e  a s  f r e e  b e t a i n e  

i n  a d e s i c c a t o r  i n  d a r l c n e s s  a t  4°C f o r  4.5 y e a r s  (1663 d ) .  

A f t n r  t h i s  s t o r a c e  time t h c  l a b e l l e d ,  n o n v a l a t i l c  p r o d u c t s  of 

s e l f - d e c o m p o s i t i o n  a r e  d e m o n s t r a t e d  i n  F i g .  1, f i r s t  sa inplz .  

F i g .  1: A u t o r a d i o g r  oh 3f r a d i o l y t i c  d j c o i n p o s e d  and purifiod 
DL-/me t hyl-'%/ca r n i  t i n e .  
s a m p l e  1: r a d i o l y t i c  d e c o m p o s e d  DL-/methyl-14C/carni-  
t i n e ,  a c t i v i t y :  72.1 n C i / p l  
s am p 1 e s 2 -9 : p u r i f i e d D L-/m e t h y 1 - l4 C/c a r n i t 1 n e , 
f r a c t i o n s  163-170 (Fig. 2 ,  p e a k  I), a c t i v i t i e s :  0.54; 
1.71; G . 4 ;  14.9; 17.3; 1 6 . 7 ;  7.3; 0.95 nci/pl 
TLC: s i l i c a  g e l  G ; p h e n o l / b u t a n o l / a m m o n i a  (25  yo) ; 
50/50/20 ( v / v )  ; 
A R :  AF 4 ;  e x p o s u r e  t ime 72 h 
e a c h  s a m p l e  3 p1 a n d  1 p l  

F o r  t h e  p u r i f i c a t i o n  o f  t h i s  s a m p l e  a n d  t h e  s e p a r a t i o n  o f  t h e  
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r a d i o l y t i c  p r o d u c t s  f r o m  e a c h  o t h e r  a n d  t h e i r  q u a n t i t a t i v e  

e v a l u a t i o n ,  i o n  e x c h a n g e  c h r o m a t o g r a p h y  on  Dowex 50 N X 8  (200 -  

400 mesh,  H') was u s e d  (12) .  6.1 mg DL-/meth~l-'~C/carnitine 

were d i s s o l v e d  i n  water  (0.5 m l )  a n d  a p p l i e d  t o  a c o l u m n  

(33 x 2 cm; 50 m l ) .  F i r s t  t h i s  was e l u t e d  w i t h  w a t e r  a n d  103 

f r a c t i o n s  ( e a c h  10 m l )  were c o l l e c t e d .  T h e  n o n i o n i c  a n d  a n i o n i c  

r a d i o l y t i c  p r o d u c t s  were f o u n d  up  t o  f r a c t i o n  55 ( F i g .  2 ,  p e a k s  

1-5). T h e n  t h e  z w i t t e r i o n i c  a n d  c a t i o n i c  p r o d u c t s  were eluted 

b y  a g r a d i e n t  o f  h y d r o c h l o r i c  a c i d  ( 0  - 2.0 m o l / l ) .  I n  t o t a l  

370 f r a c t i o n s  were c o l l e c t e d  a n d  q u a n t i f i e d .  T h e  f r a c t i o n s  270- 

370, h a v i n g  l e s s  a c t i v i t y  t h a n  1 n C i / p l ,  were n o t  d r a w n  i n  

F i g .  2. T h e  r e m a i n i n g  a c t i v i t y  was d i s s o l v e d  f r o m  t h e  co lumn 

w i t h  300 m l  h y d r o c h l o r i c  a c i d  (2 .0  m o l / l )  a n d  d e t e r m i n e d  t o  be 

o n l y  9 . 2 p C i  (0.9 % o f  t h e  a p p l i e d  a c t i v i t y ) .  T h e  m a i n  p e a k  

( F i g .  2, No. 8)  was t h e  r a d i o c h e m i c a l l y  p u r e  c a r n i t i n e  ( F i g .  1, 

s a m p l e s  2-9), a s  d e t e c t e d  b y  TLC/AR i n  s e v e r a l  T L C - s y s t e m s  ( 1 3 ) .  

8 (Cornitin.) 

1 
1 HCI . H20 

2 

V l l ( A 1 M A )  

50 1W 150 200 250 

1 . H20 / 

2 

F r o c l m r  

F i g .  2: S e p a r a t i o n  of DL-/methyl-14C/carnitine f r o m  i t s  r a d i o -  
l y t i c  p r o d u c t s  by m e a n s  o f  i o n  e x c h a n g e  c h r o m a t o g r a p h y  
on  Dowex 50 WX8 (200-400 m e s h )  a n d  g r a d i e n t  e l u t i o n  
w i t h  h y d r o c h l o r i c  a c i d  (0-2 m o l / l ) .  
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I n  t h e  m a j o r i t y  of c a s e s  t h e  r a d i o a c t i v i t y  of t h e  o t h e r  p e a k s  

was f o u n d  i n  a s i n g l e  s p o t  ( F i g .  3, s u b s t a n c e s  2 and 4). The 

f r a c t i o n s  b e l o n g i n g  t o  one  peak  and  c o n s i s t i n g  of  one  l a b e l l e d  

compound were  u n i f i e d ,  e v a p o r a t e d  t o  d r y n e s s  and  d i s s o l v e d  i n  

1.0 m l  water  f o r  f u r t h e r  i d e n t i f i c a t i o n .  

From t h e  a p p l i e d  a c t i v i t y  g i v e n  on  t h e  column, o n l y  60.5 % was 

d e t e c t e d  i n  t h e  l a b e l l e d  c a r n i t i n e  ( T a b l e  1). I n  a l l  t he  o t h e r  

13 p e a k s ,  c h e c k e d  by TLC/AR, 21.3 % was f o u n d ,  t h e  r e s t  was t h e  

non-checked  u n d e r g r o u n d ,  which  was n o t  f u r t h e r  examined .  

Tab. 1: D i s t r i b u t i o n  of t h e  o r i g i n a l  c a r n i t i n e  a c t i v i t y  on t h e  
n o n v o l a t i l e  r a d i o a c t i v e  d e c o m p o s i t i o n  p r o d u c t s  a f t e r  
i o n  e x c h a n g e  ch romatography .  

Peaks  

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

F r a c t i o n s  

8; 9 
13 
17 
32 
46 
147 
155 
162 - 170 
174 - 178 
180 - 190 
198 - 205 
221 - 223 
231 - 235 
250 - 252 

A c t i v i t y  
(ipm x - 1 0 ~ / ~ 1 )  

58 -5  

22.1 
13.5 
5.7 
6.1 
1.4 
3.1 

1 633.6 
70.1 
319 -2 
56.1 
5.5 
8.8 
3.7 

A c t i v i t y  i n  t h e  peak 
T o t a l  a p p l i e d  a c t i v i t y  

2.17 
0.82 
0.50 
0.21 
0.23 
0.05 
0.11 
60.55 
2.60 
11.83 
2.08 
0.20 
0.33 
0.14 

On t h e  b a s i s  o f  t h e  p e r c e n t a g e  d e c o m p o s i t i o n ,  w e  c a l c u l a t e d  

t h e  m a g n i t u d e  of t h e  s e l f - d e c o m p o s i t i o n  c o e f f i c i e n t  G (-M), 

i n d i c a t i n g  t h e  s e n s i t i v i t y  of t h e  s u b s t a n c e  t o  se l f -decom-  

p o s i t i o n  by r a d i a t i o n .  



1040 H. LBster, H. Seim and E. Stmck 

fi = 4.2 I n  ( 1 - 0.01 ? ) 

f -  E' t '  S .  6.14' 10- 
- G = -  

P :  p e r c e n t a g e  d e c o m p o s i t i o n  a t  t h e  t ime t = 3 9 . 4 5  ?' 

t :  time o f  s t o r a g e  = 144 $g6 s 
E: mean e n e r g y  of 1 4 C - B - r a d i a t i o n  = 45 10 eV 
s :  s p e c i f i c  a c t i v i t y  a t  t h e  time to  = 32.1 mCi/mmol 
f :  f r a c t i o n  o f  t h e  r a d i a t i o n  e n e r g y  a b s o r b e d  = 0.93 

T h e  v a l u e  f i s  v e r y  o r o b l e m a t i c a l .  I n  t h e  c a s e  o f  t h e  weak 8- 

e n e r g y  o f  1 4 C ,  f c a n  b e  a s s u m e d  t o  b e  u n i t y  i n  a r o u g h  s i m p l i -  

f i c a t i o n  ( 1 4 ) .  I n  a n a l o g y  t o  t h e  s t r u c t u r e - r e l a t e d  c h o l i n e ,  

we u s e d  t h e  p r o p o s e d  v a l u e  o f  0.93 ( 1 5 ) .  

The  g r o u p  of  t r i m e t h y l a m m o n i u m  compounds  i s  known t o  b e  

v e r y  s e n s i t i v e  t o  r a d i a t i o n .  S e v e r a l  r e s u l t s  e x i s t s  on  t h e  

r a d i o l y t i c  d e c o m p o s i t i o n  o f  / m e t h y l - 1 4 C / c h o l i n e .  I n  o n e  of 

t h e  f i r s t  d e s c r i p t i o n s  of s e l f - d e c o m p o s i t i o n ,  c h o l i n e  c h l o -  

r i d e  i n  t h e  c r y s t a l l i n e  f o r m  was e x t e n s i v e l y  d e c o m p o s e d  

i n  v a c u o  t o  63 jh i n  a time s h o r t e r  t h a n  o n e  y e a r  ( 1 6 ) .  T h e  

r e p o r t e d  G v a l u e s  v a r y  w i d e l y  d e p e n d i n g  on  t h e  e x p e r i m e n t a l  

c o n d i t i o n s  a n d  t h e  e v a l u a t i o n  ( 1 7 ) .  G v a l u e s  r e c e i v e d  by  

6oCo- y - r a d i a t i o n  d i f f e r  f rom t h o s e  of  l 4 C - B - r a d i a t i o n ,  e.g. 

c h o l i n e  c h l o r i d e  h a s  w i t h  1.25 M e V -  - r a d i a t i o n  a G = 175, 

b u t  w i t h  1 4 C - B - r a d i a t i o n  a G = 1250 ( 1 8 ) .  T h e  s e n s i t i v i t y  of  

c h o l i n e  t o  r a d i a t i o n  d e p e n d s  a l s o  o n  t h e  a n i o n .  w i t h  6oCo- I( - 
r a d i a t i o n  G = 354 was p u b l i s h e d  f o r  c h o l i n e  c h l o r i d e ,  G = 92 

f o r  t h e  b r o m i d e  a n d  G = 2.5 f o r  t h e  i o d i d e  ( 1 9 ) .  U n d e r  t h e  same 

c o n d i t i o n s  t h e  G v a l u e  f o r  B - m e t h y l c h o l i n e  c h l o r i d e  was o n l y  

6 . 9  a n d  s u b s t i t u t i o n  o f  t h e  h y d r o x y l  g r o u p  o f  c h o l i n e  by  an 

h y d r o g e n  a t o m  ( t r i m e t h y l e t h y l a m m o n i u m  c h l o r i d e )  d e c r e a s e d  t h e  

II 
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r a d i o l y t i c  r a t e  100 t i m e s  (18 ,20 ) .  

The s t a b i l i t y  o f  c a r n i t i n e  h y d r o c h l o r i d e  i n  c o m p a r i s o n  

w i t h  c h o l i n e  c h l o r i d e  was t e s t e d  w i t h  6oCo and a G = 1 4  was 

c a l c u l a t e d  on t h e  b a s i s  o f  p r e c i p i t a t i o n  w i t h  r e i n e c k a t e  o r  

t e t r a p h e n y l b o r o n  (19) .  I n f o r m a t i o n  a b o u t  t h e  p r o d u c t s  o f  de- 

c o m p o s i t i o n  was n o t  g i v e n .  R e c e n t l y  i n  c e r t a i n  l o t s  o f  DL- 

/ c a r b ~ x y - ~ ~ C / c a r n i t i n e  a r a d i o a c t i v e  c o n t a m i n a n t  p o s e s s i n g  

a p p r o x i m a t e l y  5 % o f  t h e  t o t a l  r a d i o a c t i v i t y  has  been f o u n d  

( a ) ,  a f t e r  i o n  exchanger  passage t h e  c a r n i t i n e  c o n t a i n e d  l e s s  

t h a n  0.05 5 r a d i o a c t i v e  i m p u r i t i e s .  

Because o f  t h e i r  b i o c h e m i c a l  i m p o r t a n c e  we l o o k e d  f o r  8- 

m e t h y l c h o l i n e  and ATMA ( s e c o n d a r y  p r o d u c t  o f  L - c a r n i t i n e  de- 

hyd rogenase  o f  b a c t e r i a ,  EC 1.1.1.108) among t h e  r a d i o l y t i c  

p r o d u c t s  o f  o u r  D L - / ~ n e t h y l - ~ ~ C / c a r n i t i n e .  I n  t h e  p r e v i o u s l y  

p u b l i s h e d  TLC-systems (9 )  t h e  d e c o m p o s i t i o n  p r o d u c t s  o f  peak 

10 and 11 run as t h e s e  t r ime thy lammon ium bases. A f t e r  a d d i t i o n  

o f  u n l a b e l l e d  R - m e t h y l c h o l i n e  t o  peak 10, t h e  s p o t s  w i t h  

i o d i n e  v a p o r  d e t e c t i o n  were c o n g r u e n t .  The same r e s u l t  was 

a c h i e v e d  w i t h  u n l a b e l l e d  ATMA as  an  i n n e r  s t a n d a r d  f o r  t h e  

s u b s t a n c e  i n  peak  11 ( F i g .  3). Because t h e  R f - v a l u e s  o f  t h e  

two t r ime thy lammon ium bases  o n l y  w e a k l y  d i f f e r  f r o m  each o t h e r ,  

t h e  f o r m a t i o n  o f  a c h a r a c t e r i z i n g  d e r i v a t i v e  c o r r e s p o n d i n g  t o  

t h e  h y d r o x y l  o r  c a r b o n y l  g r o u p  was n e c e s s a r y .  I d e n t i f i c a t i o n  

as ZJ4-dinitrophenylhydrazone was chosen f o r  ATMA (9) .  A f t e r  

t h e  a d d i t i o n  o f  u n l a b e l l e d  ATMA, t h e  c r y s t a l s  o f  i t s  2 , 4 - d i -  

n i t r o p h e n y l h y d r a z o n e  were  f i l t e r e d  o f f ,  washed, r e c r y s t a l l i z e d  

and t h e n  examined by  TLC/AR ( F i g .  3, sample  3) .  The r a d i o a c -  

t i v i t y  o f  peak 11 was f o u n d  i n  t h e  2,$-dinitrophenylhydrazone 

o f  ATMA. 8 - M e t h y l c h o l i n e  was i d e n t i f i e d  b y  means o f  i t s  
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n - b u t y r y l e s t e r .  The  a c t i v i t y  of  peak 10 was f o u n d  i n  t h e  s p o t  

of  n - b u t y r y l - 8 - m e t h y l c h o l i n e  ( F i g .  3, s a m p l e  5 ) .  

F i g .  3 :  A u t o r a d i o g r a p h i c  i d e n t i f i c a t i o n  of  t h e  two r a d i o l y t i -  
c a l l y  f o r m e d  t r i m e t h y l a m m o n i u m  b a s e s .  
s a m p l e  1: p u r i f i e d  D L - / ~ n e t h y l - ~ ~ C / c a r n i t i n e  ( F i g .  2 ;  
pea!< 8 )  
s a m p l e  2 :  /methyl-14C/C,TMA ( F i g .  2 ;  p e a k  1 1 ) '  
s a m p l e  3: 2 , 4 - d i n i t r  o h e n y l h y d r a z o n e  of /methyl-14C/ATMA 
s a m p l e  4 :  / N - m e t h y l - ~ ~ ~ / B - m e t h  l c h o l i n e  ( F i g .  2 ;  p e a k  1 0 )  
s am p l  e 5 : n - b u t y r y l -/N - me t h y 1 -14C/B - m  e t h y 1 c h o 1 i n c 
T L C :  s i l i c a g o 1  G ; a c e t o n e / m e t h a n o l / h y d r o c h l 3 r i c  a c i d ;  
9 0 / 1 0 / 1 0  
A R :  TF 13;  e x p o s u r e  time 72 h 
e a c h  s a m p l e  3 p l  a n d  1 p l  

T r i m s t h y l a m i n c  is t h e  m a i n  7 r o d u c t  of  t h e  s e l f - d c c o m p o s i t i J n  

of c h o l i n e  ( l a ,  2 1 ) .  ,Vc h a v e  t o  assume t h a t  v o l a t i l z  t r i m e t h y l -  

a m i n e  was f o r n e d  f r o m  3 - m e t h y l c h o l i n e  a n a  ATMA, a s  w c l l  a s  f r o m  

t h e  l a b e l l e d  c a r n i t i n e ,  s i n c e  t h e s e  two s u b s t a n c e s  w e r e  tham- 

s e l v e s  d e c o m p o s e d  b y  r a d i o l y s i s .  B e c a u s e  t h e  d e s i c c a t o r  was  

o p e n e d  s e v e r a l  t i m e s  d u r i n g  t h e  s t o r a g e  o e r i o d .  t h e  t r i m c t h y l -  

a m i n e  c o u l d  n o t  be d e t e c t e d  by  o u r  m e t h o d .  I f  c a r n i t i n e  w a s  

f i r s t  o x i d i z e d  t o  k e t o c a r n i t i n e  b y  r a d i a t i o n ,  t h e  following 
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spontaneous d e c a r b o x y l a t i o n  t o  ATMA o f  t h e  & - k e t o n i c  a c i d  

formed i s  a wel l -known r e a c t i o n  o f  t h e  u n l a b e l l e d  substance. 

These p o s s i b l e  r e a c t i o n s  f o r  t h e  decompos i t i on  o f  c a r n i t i n e  

a r e  g i v e n  i n  t h e  f o l l o w i n g  scheme: 

CH3 OH 

I 
CH$-CH~CH-CH~-C, I 40 

C-N-Splillmq 

CH3 Cornitinn 

Decor - 
boxylatoon 

Oxidation 

U 
CH Ketocarnatme CH3 R-Melhylchohne CH3 3 .  

Tr~methylomme 

Decarboxylation Reduction 11 ;iddo/ \ CH3-N-CHrC-CH3 .CH3 I 

I 
CH *cetonyltri- 

3 melhylammonum 

The two n o n v o l a t i l e  r a d i o l y t i c a l l y  formed tr imethylammonium 

bases may i n t e r f e r e  i n  b i o c h e m i c a l  o r  p h a r m a c o k i n e t i c a l  e x p e r i -  

ments w i t h  endogenous p h y s i o l o g i c a l l y  formed c a r n i t i n e  metabo- 

l i t e s .  The s e l f - d e c o m p o s i t i o n  examined he re  i n  t h e  s o l i d  s t a t e  

c o u l d  t a k e  p l a c e  i n  s o l u t i o n  tooI a l t h o u g h  t h e  r a d i o a c t i v e  con- 

c e n t r a t i o n  is t hen  lower .  The r a d i o l y t i c  r a t e  c o u l d  be i n c r e a s e d  

by t h e  f o r m a t i o n  o f  h y d r o x y l  r a d i c a l s  f rom w a t e r  and c h a i n  reac- 

t i o n  mechanisms (14, 22). On t h e  o t h e r  hand i t  can be o f  p rac -  

t i c a l  re levance ,  t h a t  f rom a r a d i o l y t i c a l l y  decomposed prepa- 

r a t e  o f  /methyl-14C/carni t ine,  wh ich  has t o  be p u r i f i e d  b e f o r e  

use i n  any case 

methylammonium and 8 - m e t h y l c h o l i n e  can be produced i n  t h e  same 

exper imen t  w i t h  t h e  same p rocedure  s i m u l t a n e o u s l y  w i t h  t h e  

p u r e  c a r n i t i n e .  

r a d i o c h e m i c a l l y  pu re  1 4 C - l a b e l l e d  a c e t o n y l t  r i -  
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