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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.  
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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  
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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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As a n o t h e r  control ,  ne rve  pieces were i n c u b a t e d  in t h e  
aqueous  so lu t ion  of 0.8 m M  of FeCI~, where  c o n c e n t r a t i o n  
of ferric ions is iden t i ca l  to  t he  t o t a l  i ron c o n c e n t r a t i o n  
of t he  chela te ,  2.5 m M  (molar  c o n c e n t r a t i o n  of ch ino fo rm 
to ferric ion, 3 : 1). 

Af te r  i ncuba t i on ,  t he  ne rves  were washed  w i t h  0 .9% 
NaC1 aqueous  solut ion,  a n d  l ipoperoxide  c o n t e n t s  were 
d e t e r m i n e d  b y  t h i o b a r b i t u r i c  acid (TBA) m e t h o d  7 
modi f ied  b y  Nish igak i  e t  al. s. The  n e r v e  piece was p laced  
in 2.0 ml  of 0 .9% NaC1, and  1.0 ml  of T B A  r e a g e n t  ( the  
m i x t u r e  of equa l  vo lumes  of 0 .67% T B A  aqueous  solu- 
t ion  and  glacial  acet ic  acid) and  2.0 ml  of H 2 0  were added .  
Th i s  was  h e a t e d  a t  95~ for 1 h in  an  oil b a t h .  Af te r  
cooling w i t h  t a p  water ,  t he  r eac t ion  m i x t u r e  was s h a k e n  
w i t h  5 ml  of ch lo ro fo rm and  cen t r i fuged  a t  3,000 g for  
10 rain.  The  s u p e r n a t a n t  was  cent r i fuged  f u r t h e r  a t  
10,000 g for  10 min  a n d  t h e  c lear  s u p e r n a t a n t  was sub-  
j ec ted  to  a b s o r b a n c e  m e a s u r e m e n t  a t  532 rim. T he  a m o u n t s  
of l ipoperoxide  were expressed  in t e r m s  of nmoles  of 
ma lona ldehyde ,  wh ich  were ca lcu la ted  f rom t h e  va lue  for  
t e t r a e t h o x y p r o p a n e  t r e a t e d  in t he  same w ay  as a b o v e  9. 

Results and discussion. T he  resu l t s  are s u m m a r i z e d  in 
t h e  Table .  As c o m p a r e d  w i t h  control ,  ch ino fo rm does no t  
s ign i f i can t ly  increase  t h e  l ipoperoxide  level  in t he  nerves ,  
whi le  ch inoform-fe r r i c  che la te  increases  i t  (p < 0.10). 
Since i t  is well  k n o w n  t h a t  ferric ion has  t h e  ac t ion  to  
p rovoke  l ipopeioxide ,  t he  effect  of ferric ions, t he  concen-  
t r a t i o n  of wh ich  is iden t i ca l  to  t he  t o t a l  i ron concen t r a -  
t i on  of t he  chelate ,  was examined .  I n  th i s  case, t he  increase  
in t he  l ipoperoxide  level  was  8 t imes  h igher  t h a n  t h a t  in  
t h e  case of the chela te .  Accordingly ,  we n a t u r a l l y  wonder -  
ed w h e t h e r  t he  ac t ion  of t he  che la te  could be  asc r ibed  to  
ch inof rom-fe r r i c  che la te  i tself  or  to  ferric ions p a r t l y  
l i be r a t ed  f rom t h e  che la te  in  t h e  sonica ted  med ium.  To 
check  th i s  poin t ,  t h e  fol lowing expe r i m en t s  were made.  

Firs t ,  t h e  l i be ra t ion  of ferric ions f rom the  che la te  in  t h e  
son ica ted  m e d i u m  was  examined .  F r o m  t h e  son ica t ed  
med ium,  the  che la te  a n d  free ch ino fo rm were e x t r a c t e d  
w i t h  d i c h l o r o m e t h a n e  a n d  t he  r e m a i n i n g  ferric ions were  
d e t e r m i n e d  b y  e, c~'-dipyridyl. The  resu l t  showed t h a t  t h e  
a m o u n t  of d i ssoc ia ted  ferric ions was less t h a n  1/7,000 of 
t he  t o t a l  i ron.  Second,  t he  effect  of 0.8 t~M of FeCI~ o n  
isola ted sciat ic  n e r v e  was e x a m i n e d  u n d e r  t he  same con-  
di t ions .  The  resu l t  showed  no s ign i f ican t  increase  in l ipo- 
perox ide  fo rmat ion .  This  c o n c e n t r a t i o n  of ferric ions  
cor responds  to  t h a t  of 1/1,000 of i ron c o n t a i n e d  in 
2.5 m M  chi l loform-ferr ic  chelate .  Accordingly ,  t he  ac t ion  
obse rved  w i t h  ch inoform-fer r ic  che la te  could n o t  be  
ascr ibed  to ferric ions, b u t  to  the  che l a t e  itself. Therefore ,  
t he  d i rec t  i n t e r a c t i o n  be tween  ch inoform-fer r ic  che la t e  
a n d  sciat ic  ne rve  is cons idered  to  be t he  in i t ia l  e v e n t  in  
t he  p r o v o c a t i o n  of t h e  l ipoperoxide  f o r m a t i o n  m e n t i o n e d  
above ,  b u t  st i l l  i t  is n o t  c lear  in  t he  ne rve  t i ssue  w h e t h e r  
ch inoform-fe r r ic  che la te  i tself  ac tua l ly  p rovoked  t h e  
l ipoperoxide  f o r m a t i o n  or ferric ions l ibe ra ted  f rom t h e  
che la te  in  s i tu  did. I n  a n y  way,  i t  can  be  p red ic ted  t h a t  
ch ino fo rm a d m i n i s t e r e d  to a n i m a l  b o d y  forms i ts  ferr ic  
chelate (or o the r  m e t a l  chelate)  and  is i nco rpo ra t ed  i n to  
n e r v e  t i ssues  a n d  t h a t  t he  che la te  p rovokes  t he  f o r m a t i o n  
of l ipoperoxide ,  r e su l t ing  in t h e  d e n a t u r a t i o n  of t h e  pro-  
t e in  in situ.  This  seems to  be  one of t he  m e c h a n i s m s  for 
d e m y e l i n a t i o n  of t h e  ne rves  caused  b y  mass ive  doses of 
ch inoform.  To asce r t a in  th i s  pred ic t ion ,  in v ivo  inves t iga -  
t ions  are in  progress  in our  l abora to ry .  
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Summary. Using  classical  microe lec t rode  t echn iques  in can ine  card iac  P u r k i n j e  fibres, ca lc ium ionophore  X-537A 
was shown  to  sho r t en  t he  ac t ion  po ten t ia l ,  hype rpo la r i z ing  t he  m e m b r a n e  and  lower ing  t he  p la teau ,  sugges t ing  t h a t  
i n t r a c e l l u l a r  ca lc ium cont ro l s  m e m b r a n e  p e r m e a b i l i t y  to  p o t a s s i u m  in t h i s  p r epa ra t i on .  

Cer ta in  ca rboxyl ic  ionophores  t r a n s p o r t  ca lc ium a n d  
o the r  ca t ions  across l ipid bar r ie r s  such  as cell m e m b r a n e s  8. 
Because  t h e  ionophores  increase  ionized in t r ace l lu l a r  
ca lc ium c o n c e n t r a t i o n  (Cai)4 t h e y  m a y  be  useful  as ino-  
t rop ic  agen t s  5 and  as ' tools '  w i t h  wh ich  to  s t u d y  t he  
effects  of Ca~ on t he  e lectr ical  a n d / o r  mechan ica l  p rop-  
er t ies  of exc i t ab le  cellsK T he  p re sen t  s t u d y  was u n d e r -  
t a k e n  to  d e t e r m i n e  t he  effects of ionophore  X-537A 
( H o f f m a n n - L a  Roche,  Inc.)  on  the  ac t ion  p o t e n t i a l  of 
can ine  ca rd iac  P u r k i n j e  fibres.  

Methods. S t r a n d s  of P u r k i n j e  f ibres (0.5-0.8 m m  in 
d i a m e t e r  and  5-10 m m  in length)  are r e m o v e d  f rom the  
ven t r ic les  of mongre l  dogs, 15-18 kg, a n e s t h e t i z e d  w i t h  
30 m g / k g  N e m b u t a l ,  a n d  m o u n t e d  in a Plexiglas  t i ssue  
b a t h  w i t h  a vo lume  of 1.0 ml  descr ibed in de ta i l  else- 
where  ~. T h e  t i ssue  is super fused  a t  a r a t e  of 15-20 m l / m i n  
w i t h  modi f ied  T y r o d e ' s  solut ion.  T he  so lu t ion  is equi l i -  
b r a t e d  w i t h  95% O~-5% COs resu l t ing  in a p H  of 7.2-7.4. 
The  t e m p e r a t u r e  of t h e  f luid is m a i n t a i n e d  a t  37 • 0.2 ~ 

In  t he  e x p e r i m e n t s  in  wh ich  l a n t h a n u m  chlor ide  is added ,  
t he  buf fe r  sys t em (NaHCO3, NaH2PO4) is rep laced  b y  
H E P E S - N a O H  buffer .  A s tock  so lu t ion  of t he  ionophore  is 
m a d e  us ing  d i m e t h y l  sul foxide so lven t  a t  a c o n c e n t r a t i o n  
of 5 • 10 -2 M.  The  a m o u n t  of d i m e t h y l  sul foxide in t h e  
f inal  so lu t ion  has  no e lec t rophysiologic  effect  on  card iac  
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