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Summary. Several  b ranched  f a t t y  ac ids  including an ant iepi lept ie  agen t  n D P A  were t e s t ed  as po ten t ia l  i nh ib i to r s  of 
h igh  af f in i ty  up take  of GABA by  brain  slices and synap tosomes .  Only th ree  compounds  (2-butyl -3-propylhexanoic  acid, 
5-propyloctanoic  acid, 2-propylpenten-2-oic  acid) were found to be re la t ive ly  weak inhibi tors  of t he  up take  sys tem.  
There  was no corre la t ion  be tween  an t i convu l san t  proper t ies  of the  b ranched  f a t t y  acids and the i r  potencies  as inhi -  
b i tors  of h igh  aff in i ty  up take  of GABA. 

I t  has  been  r e p o r t e d t  t h a t  several  b ranched  a l iphat ic  
acids inhib i ted  4 -aminobu ty ra t e -2 -oxog lu ta ra t e  amino-  
t ransferase  (EC 2.6.1.19, GABA-t ransaminase) .  Some of 
them,  including an ant iepi lept ic  agent  n -d ip ropy lace ta te  
(nDPA, 2-propylpentanoic  acid) were shown to  have  
p ro tec t ive  effects agains t  audiogenic  seizures in sensi t ive 
mice 2. Ciesielski e t  al.~, 4 recen t ly  showed a good correla- 
t ion  be tween  po t ency  of these  compounds  as an t icon-  
vu l san t s  in vivo and  inh ib i to ry  act ion on GABA- t rans -  
aminase  in vitro.  The p ro tec t ion  agains t  convulsions by  
these  drugs is accompanied  by  an increase in levels of 4- 
a m i n o b u t y r a t e  (GABA) in cent ra l  nervous  t issue 2. 
E i t h e r  of these  effects m a y  be due to  factors  o ther  t h a n  
inhib i t ion  of GABA-t ransaminase .  Direct  act ions  on pos t -  
synap t i c  receptors  or release and  up take  of GABA should 
also be considered.  In  th is  paper  we s tudied  the  possible 
effects  of b ranched  f a t t y  acids on the  high aff in i ty  up take  
of GABA b y  bra in  slices and synap tosomes .  

High  aff in i ty  up take  of GABA by  bra in  slices or synap-  
tosomes  was s tudied  by  m e t h o d s  previous ly  publ i shed  5. 
Bra in  slices (approx. 0.1 • 0.1 • 2.0 mm),  p repa red  wi th  a 
locally designed McIl lwain t issue chopper ,  were prein-  
cuba ted  for 15 min in fresh, oxygena ted  phospha te -  
buffered  Krebs -R inge r  med ium (at 10 mg of wet  wt .  
t issue per  10 ml  of medium).  [aHIGABA (New Eng land  
Nuclear,  10 Ci/mmol) was t h e n  added  (0.2 aCi per  10 ml) 
and  incuba t ion  con t inued  for ano the r  10 min.  Conical 
flasks (50 ml) were used as incuba t ion  vessels and  all 
incuba t ions  were carr ied out  in New Brunswick  Gyro ta ry  
W a t e r  B a t h  Shaker  a t  25~ According to  previous ly  
publ i shed  data ,  the  to ta l  concen t ra t ion  of GABA ( that  is, 
including the  endogenous  GABA released dur ing  p repara -  
t ion  of slices) in the  incuba t ion  med ium should no t  ex- 
ceed 0.6 aM% Solut ions of f a t t y  acids, neut ra l ized  wi th  
sodium hydroxide ,  were added  into the  med ium (0.1 ml  

per  10 ml  medium) a t  the  beginning  of the  p re incuba t ion  
period.  F ina l  concen t ra t ion  was 1 m M  in all screening 
exper iments .  

The reac t ion  was t e r m i n a t e d  by  rapid  v acu u m fi l t ra-  
t ion t h r o u g h  -Whatman No. 1 fil ters (25 m m  diameter ) .  
These were then  t rans fe r red  into scint i l la t ion vials and  
ex t r ac t ed  wi th  1 ml  of wa te r  for i h. The to ta l  radio-  
ac t iv i ty  in these  vials was measured  using the  l iquid 
scint i l la t ion technique .  

Synap tosomes ,  p repa red  according to m e t h o d  of 
J O H N S T O N ,  VITALI  a n d  ALEXANDER 7, were p r e incuba t ed  
and  incuba ted  in the  same m a n n e r  as the  bra in  slices. The 
reac t ion  was t e r m i n a t e d  by  rapid  v acu u m f i l t ra t ion t h r o u g h  
Millipore H A W P  02400 filters, wi th  a pore  size 0.45 a M  
and a d i ame te r  25 mm.  The fil ters were t rans fe r red  in to  
scint i l la t ion vials, t r ea t ed  wi th  1 ml of water ,  and  
dissolved in the  scint i l la tor  solution. An I n t e r t e c h n i q u e  
scint i l la t ion spec t romete r  and  a d ioxan based scint i l la t ion 
cocktai l  s were used in all exper iments .  Inh ib i to r  concen-  
t r a t ions  causing 50% inhib i t ion  (ICs0 values) were cal- 
cula ted  by  m e t h o d  of IVERSEN and  JOHNSTON 5 and  ki- 
net ic  cons t an t s  were de t e rmined  graphically.  
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Synaptosomes Brain slices 

Inhibition (% -}= SD) ICs0 (a M) K, (aM) Inhibition (% 0 SD) 

2-Propylpentanoie acid (nDPA) 
2-Butyl-3-propylhexanoic acid 
5-Propyloctanoid acid 
2-Propylpenten-2-oic acid 
2 -lVfethyl-2-ethylhexanoid acid 
2, 2-Dimethylpentanoic acid 
5-Propylhexanoie acid 
9-Methylbutyric acid 

n.s. n.s. 
70 ~ 1 950 620 37 2~ 8 
35 ~: 6 n.s. 
9 ~ 1 3670 n.s. 

n.s. n.s.  
n . s .  n . s .  

n . s .  n . s .  

n.n. n.s. 

Slices or synaptosomes were preincubated with an inhibitor (1 mM) for 15 inin, and uptake measured after incubation for a further 10 r a i n  

in presence of [3H]GABA. Blank (i.e. non-incubated preparation) values were subtracted and mean values ~ standard deviations of quadru- 
plicate experiments calculated. In inhibition experiments these were compared with means • SD of the controls, and inhibition was regarded 
as statistically significant if the possibility of random occurrence of difference from the controls was less than 2% as calculated by Student's 
t-test. For determination of IC~0 values and Ks, see text. n.s. = not singificant. 
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The  resu l t s  are  s u m m a r i z e d  in t h e  Table .  A m o n g  t he  
a n t i c o n v u l s a n t s  2 -p ropy lpen ten-2-o ic  acid and  5-propyl-  
oc tano ic  acid were found  to  be  r e l a t ive ly  weak  i nh ib i tm~  
of G A B A  u p t a k e  b y  synap tosomes .  These  c o m p o u n d s  h a d  
no  effect  on  u p t a k e  of G A B A  b y  b r a i n  slices. None  of t he  
o t h e r  a n t i c o n v u l s a n t  f a t t y  acids, inc lud ing  n D P A ,  in- 
f luenced  u p t a k e  b y  e i the r  s y n a p t o s o m e s  or b r a i n  slices; 
2 -Bu ty i -3 -p ropy lhexano ic  acid was t he  on ly  c o m p o u n d  
wh ich  s ign i f i can t ly  i n h i b i t e d  u p t a k e  of G A B A  b y  b o t h  
p r epa ra t i ons .  Kine t ics  of t h e  i nh ib i t i on  of u p t a k e  b y  
s y n a p t o s o m e s  was s tud ied  a t  4 d i f fe ren t  G A B A  concen t r a -  
t ions  (3.12 txM, 4.17 ~M, 6.12 vM a n d  12.50 ~xM) and  2 dif- 

f e r en t  i nh ib i t o r  c o n c e n t r a t i o n s  (25o ~M and  500 ~xM). The  
inh ib i t i on  was found  to  be  of a l inear ,  n o n - c o m p e t i t i v e  
t y p e  w i t h  Ki  = 620 txM. I t  is possible  t h a t  a slower dif- 
fusion r a t e  of 2 -pen ty l -3 -p ropy lhexano ic  acid is respons ib le  
for  a smal le r  a m o u n t  of i nh ib i t i on  obse rved  in b r a i n  slices 
as c o m p a r e d  to  t h a t  b y  synap tosomes .  Th i s  can  also 
exp la in  lack  of effect  of 5 -propyloc tano ic  acid and  2- 
p ropy lpen ten -2 -o ic  acid on u p t a k e  b y  b r a i n  slices. 

I n  s u m m a r y ,  t h e  resul t s  r epo r t ed  in th i s  c o m m u n i c a -  
t i on  show no cor re la t ion  b e t w e e n  a n t i c o n v u l s a n t  pro-  
per t ies  of t h e  c o m p o u n d s  a n d  t h e i r  p o t e n c y  as i nh ib i to r s  
of h igh  a f f in i ty  u p t a k e  of GABA.  

F o r m a t i o n  of L i p o p e r o x i d e  in  I s o l a t e d  S c i a t i c  N e r v e  b y  C h i n o f o r m - F e r r i c  C h e l a t e  
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Summary. Effec ts  of c h i n . f o r m  and  ch in . fo rm- fe r r i c  che la te  on  f o r m a t i o n  of l i p . pe rox ide  in i so la ted  sciat ic  ne rve  were 
inves t iga ted .  Free  c h i n . f o r m  did  n o t  increase  t he  l i p . p e r o x i d e  level, whi le  ch in . fo rm- fe r r i c  che la te  s igni f icant ly  in-  
c reased  it. A s s u m i n g  t h a t  t he  l i p . p e r o x i d e  fo rmed  d e n a t u r e s  t he  associa ted  p ro t e in  in t h e  nerve ,  the  effect  of chino-  
form-ferr ic  che la te  could expla in ,  a t  leas t  pa r t ly ,  t he  d e m y e l i n a t i o n  of ne rve  t i ssues  caused  b y  mass ive  doses of chino-  
form.  

Ep idemio log ica l  i nves t i ga t i on  in J a p a n  revea led  t h a t  
mass ive  doses of c h i n . f o r m  (5-chloro-7-iodo-8-quinolinol)  
cause  a n e u r o p a t h y  cal led s u b a c u t e  myelo-opt ico  neuro -  
p a t h y  (SMON)2, K A l t h o u g h  a d m i n i s t e r e d  c h i n . f o r m  is 
k n o w n  to  be  abso rbed  in t h e  a n i m a l  b o d y  a n d  found  in 
n e r v e  t issues4,  5, t he  n m c h a n i s m  of p r o v o c a t i o n  of t h e  
n e u r o p a t h y  h a s  n o t  ye t  b e e n  ful ly e lucidated .  

A s s u m i n g  t h a t  c h i n . f o r m  p rovokes  t he  n e u r o p a t h y  
t h r o u g h  i ts  d i rec t  effect  on  ne rve  t issue in si tu,  in  v i t ro  
e x p e r i m e n t s  to  s t u d y  t he  effect  of c h i n . f o r m  on n e r v e  
t i ssue  were cons idered  wor thwhi le .  I t  was  found  t h a t  t he  
green-colored  s u b s t a n c e  w h i c h  appea r s  on t h e  t ongues  a n d  
in t he  feces of SMON p a t i e n t s  (recognized as a charac te r i s -  
t ic  s y m t o m  of th i s  disease),  is due  to ch in . fo rm- fe r r i c  che- 
la te  6. T h u s  t h e  i n v e s t i g a t i o n  of ch i n . f o r m - f e r r i c  che la te  
is also needed.  A s s u m i n g  t h a t  t h e  morpholog ica l  changes  
found  in t h e  ne rves  as a r e su l t  of mass ive  doses of chino-  
fo rm are  due  to  t h e  d e n a t u r a t i o n  of p ro t e in  m o i e t y  of 
n e r v e  t issues,  we i n v e s t i g a t e d  w h e t h e r  c h i n . f o r m  or  
c h i n . f o r m - f e r r i c  che la te  ha s  a n  ac t ion  in d e n a t u r i n g  t h e  
p ro t e in  in t h e  nerves .  On  th i s  a s sumpt ion ,  we h a v e  a 
work ing  h y p o t h e s i s  t h a t  t he  effect  of c h i n . f o r m  is d i rec ted  
p r i m a r i l y  to  l ipid m o i e t y  of ne rve  t issue to  increase  i t s  

Effects of chinofornl and chin.form-ferric chelate on formation of 
lip.peroxide in isolated sciatic nerve 

peroxide.  I f  l i p . p e r o x i d e  is fo rmed  in t he  t issue,  i t  would  
cause d e n a t u r a t i o n  of associa ted  p ro te in ,  r e su l t ing  in t h e  
d e g e n e r a t i o n  of ne rve  t issue.  To examine  t h i s  work ing  
hypothes i s ,  t h e  p r e sen t  work  deals w i t h  t he  m e a s u r e m e n t  
of l i p . p e r o x i d e  in i so la ted  sciat ic  ne rve  d ipped  in to  
son ica ted  emuls ion  of free c h i n . f o r m  or ch in . fo rm- fe r r i c  
che la te  in  0 .9% NaC1 aqueous  solut ion.  

Materials and methods. Crys ta l l ine  c h i n . f o r m  was k ind-  
ly d o n a t e d  b y  Prof.  Z. TAMURA of Tokyo  Unive r s i ty .  
Ch in . fo rm- fe r r i c  che la te  was  p r e p a r e d  b y  mix ing  FeC1 a 
w i t h  c h i n . f o r m  in d i c h l o r o m e t h a n e  a n d  pur i f ied  accord-  
ing to T a m u r a  e t  al.% 

The  sciat ic  ne rves  of male  a d u l t  r a b b i t  were e x t r a c t e d  
v e r y  carefu l ly  a n d  cu t  in to  pieces of 2.5 c m  l e n g t h  a n d  
a b o u t  100 m g  we t  weight .  The  n e r v e  was p u t  in to  t e s t  
m e d i u m  excep t  t h e  t o p  a n d  t he  t a i l  por t ions ,  t h u s  form-  
ing a U-shape .  

Since t he  level  of c h i n . f o r m  a c c u m u l a t e d  in t he  sciat ic  
n e r v e  of mice  2 days  a f t e r  t h e  in j ec t ion  of 100 mg /kg  of 
c h i n . f o r m  was r epo r t ed  to  be  1.6 t~g/g 5, m u c h  h igher  
c o n c e n t r a t i o n  of c h i n . f o r m  was used.  As t e s t  med ium,  
2.5 m M  c h i n . f o r m  or t he  same c o n c e n t r a t i o n  of chino-  
form-ferr ic  che la te  was  suspended  in 0 .9% NaC1 aqueous  
so lu t ion  and  son ica ted  in a n  i c e -ba th  to  be emulsion.  T h e  
nerves  were  i n c u b a t e d  a t  5 ~ for  4 days  in t h e  dark.  Nerve  
pieces of t h e  same l e n g t h  a n d  we igh t  in  0.9 % NaC1 aqueous  
so lu t ion  were a d o p t e d  as control .  

Lip.peroxide value 

control + chin.form + chin.form-ferric chelate 

1.85 :t: 0.45 2.06 ~: 0.12 3.28 • 0.98 

Lip.peroxide value was represented by nruoles of malonaldehyde 
determined by TBA method (see text). Numbers of experiments are 
4. Statistically significant increase was observed both between control 
and chin.form-ferric chelate (p < 0.10) and between chin.form and 
chin.form-ferric chelate (p < 0.10). 
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