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or on moto rneurones  themselves .  The reduct ion  p roduced  
by  baclofen was smaller  and had  a t ime course di f ferent  
f rom t h a t  p roduced  b y  a low dose of A, the  physiological  
ca techolamine  o f  the  amph ib i an  nervous  sys tem s. This 
suggests  t h a t  baclofen does no t  ac t  b y  s t imula t ing  cate-  
cholamine  receptors .  In  conclusion, t he  depression of 
moto rneurone  ac t iv i ty  induced  by  baclofen appears  to be 
the  result  of an act ion on the  mo to rneu rone  nerve  endings  
and on in te rneurona l  mechan i sms  a. These effects m a y  
be re levan t  t o  the  mode  of ac t ion  of baclofen as an ant i -  
spast ic  agent  9. 

9 I thank Prof. J. P. QUILLIAM for his encouragement and Ciba- 
Geigy laboratories for the gift of baclofen. The technical assistance 
of Miss ALISON ROBSON who was supported by the Welleome 
Foundation is gratefully acknowledged. 

10 Present address: Institute of Pharmacology, University of 
Florence, Viale Morgagni 65, 1-50134 Firenze (Italy). 

Riassunto. I1 GABA e il baclofen (Lioresal), un fa rmaco 
usato nella te rap ia  della spasticitA, r iducono i potenzial i  
regis t ra t i  dalle radici  dorsali  e ven t ra l i  del midollo 
spinale di r ana  in vitro.  I1 baclofen r iduce anche la l ibera- 
zione d i  acet i lcol ina spinale p r o d o t t a  dal la  s t imolazione 
an t id romica  delle radici  ventra l i .  Questo effe t to  suggerisce 
un ' in te raz ione  del baclofen con le t e rminaz ione  nervose 
dei mo toneuron i  da cui l 'acet i lcol ina viene l iberata.  U n a  
depressi0ne del l 'a t t ivi tA dei mo toneuron i  spinali  pu6 in 
pa r t e  spiegare il meccanismo di azione di ta le  farmaco.  
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�9 % o Penetration of abelled Rifampiclr} mtOxPrimate Peripheral Nerve 

Since the  f l rs~-repor ts  on the  use of Rifampic in  in The rad ioac t iv i ty  of the  t issues was de t e rmined  by  
clinical leprosy,  numerous  au thors  have  a t t e s t ed  to  i ts  
rapid  clinical and bacter ic ida l  ac t ion1-L However ,  in 
view of t he  known  t e n d e n c y  of t he  leprosy bacillus to 
mul t ip ly  and  pers is t  in h u m a n  nerve,  and  in view of the  
diff icul ty of assessing the  act ion of Ri fampic in  in the  
nerves  of pa t i en t s  (serial biopsies being of necess i ty  
l imited) it  was  t h o u g h t  i m p o r t a n t  to s t u d y  the  pene t r a t i on  
of th is  drug into the  per iphera l  nerves  of a pr imate .  Af ter  
dissolving in p ropylene  glycol, 78 mg of 3-(4 ' -methyl-1-  
p iperaz inyl - iminomethyl - l*C)-r i famycin  SV. wi th  a spe- 
cific ac t iv i ty  of 3.0 [xCi/mg, was in jec ted  i.v. into the  
femoral  vein of a 12 kg, 6-year-old male Rhesus  monkey.  
Urine and  faeces were collected separa te ly  in a me tabo l i sm 
cage. 6 h af ter  in ject ion the  an imal  was killed wi th  CO2, 
and  blood was t aken  f rom the  femoral  vein, toge the r  
wi th  the  16 t issues shown in t he  Table.  

Segments  of bo th  med ian  and  sciatic nerve  approx ima te -  
ly 4-5 cm in leng th  were r emoved  af ter  s l i t t ing the  
epineurium, tak ing  grea t  care to avoid con tamina t ion  b y  
blood or t issue fluid. 

Distribution of radioactivity in monkey tissues 6 h after an i.v. 
dose of 6.48 mg]kg Cl~-Rifampicin 

Tissue [xg/g �9 Tissue �9 [zg/g or ml 

Left brachial nerve 2.12 b Tongue 6.33 
Right brachial nerve 1.92 Spleef 6.72 
Left sciatic nerve 2.29 Lung 8.32 
Right sciatic nerve 2 . 0 9  Pancreas 14.76 
Brain o 0.87 Testes 6.19 
Liver o 60.41 Salivary gland 12.78 
Fat o 1 .57  Kidney o 14.69 
Thyroid c 6 . 9 6  Plasma 4.64 
Epididymis 8.14 Blood c 8.19 
Heart o 10,11 Muscle e 4.55 
Adrenal o 11.83 

�9 Concentration calculated using a specific activity of 3.0 ~xCi/mg, 
and is given as Rifampicin equivalents, i.e. Rifampicin plus any 
metabolites formed, b Each va~ue is the average of 2, and in the case 
of blood and plasma 3, samples of tissue. ~ referred to in the 
text, the radioactivity in which, together with urine and faeces, 
accounted for about 80% of the dose administered. 

dissolving ap p ro x i ma t e l y  200 mg of each t issue in 2 ml  
2-propanol :  Soluene (Packard  I n s t r u m e n t s  Ltd.) (1:1 
v/v) and  t h e n  di lut ing the  resul t ing solut ion wi th  15 ml  
Ins ta -Gel  (Packard  I n s t r u m e n t  Ltd . ) :  HC1 (9:1 v/v) for 
count ing.  Blood sampleg (0.5 ml) were decolourized wi th  
0.5 ml  H~O~ before  adding  t h e  scinti l lator .  Ur ine  and  
p lasma (both 0.5 ml) were dissolved di rec t ly  in scintil lator.  
Faeces were dried, powdered,  and  combus ted ,  the  resul t -  
ing 14CO~ collected and measured.  

Rad ioac t iv i ty  was measured  by  scint i l la t ion counting.  
Quenching  was corrected for by  the  in te rna l  s t anda rd  
m e t h o d  using n-(1-14C) hexadecane  (Radiochemical  Centre,  
Amersham) .  

Resul ts  are shown in t he  Table.  The h ighes t  amo u n t  of 
rad ioac t iv i ty  per  g of t issue was found  in liver and  the  
lowest  in nervous  t issue and fat.  The nerve  to  blood rat io 
averaged 0.25 in the  4 nerves examined .  P a r t  of the  radio- 
ac t iv i ty  in t issues is p robab ly  associated wi th  the  blood 
conta ined  wi th in  them,  bu t  un fo r tuna t e ly  we can find no 
da t a  on the  a m o u n t  of blood con ta ined  in the  endo- and  
per ipneur ia l  zones of nerve  af ter  removal  of the  epineu- 
r ium wi th  its compara t ive ly  large vessels. However  if the  
value for h u m a n  medul la  s . is of re levance then  the  
m a x i m u m  cont r ibu t ion  of r ad ioac t iv i ty  f rom blood found  
in nerve  would  be ap p ro x i ma t e l y  the  equivalent  of 
0.02 ~g/g i.e. leaving a p p r o x i m a t e l y  1.98 ~zg/g in nerve  
itself. 

Of the  to ta l  dose, 10.5% was excre ted  in t he  urine and  
8.3% in the  faeces dur ing the  exper iment .  In  all abou t  
80% of the  dose could be accounted  for by  t h a t  in the  
excre ta  plus the  to ta l  a m o u n t  found in those  t issues 
marked  wi the  (Table). 
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The  p re sen t  resu l t s  con f i rm  p e n e t r a t i o n  of R i f a m p i c i n  
in to  t he  s u b s t a n c e  of pe r iphe ra l  nerve ,  i n t e rna l  to  t he  
ep ineur ia l  covering.  A search  of the  l i t e r a tu re  h a s  fai led 
to  revea l  o the r  s tudies  on  t he  p e n e t r a t i o n  of an t i - l ep rosy  
drugs  in to  p r i m a t e  nerve .  However ,  a p r e l i m i n a r y  com- 
m u n i c a t i o n  9, us ing  a chemica l  m e t h o d  of analys is  in  t he  
dog a n d  sheep, has  ind ica t ed  good p e n e t r a t i o n  in to  sciatic 
nerve ,  and  KEBERLIg 10 r epo r t ed  the  presence  of C 14- 
label led  R i m a c t a n e  in whole mouse  sciatic nerve.  A l t h o u g h  
R i f ampic in  has  a cons iderab le  degree of l ipid solubi l i ty ,  
a n d  has  no t  in fac t  been  r epo r t ed  as exc luded  f rom a n y  
t i ssue  or b o d y  fluid so far  analyzed,  a n d  ha s  a u n i q u e  
ab i l i ty  to p e n e t r a t e  p o l y m o r p h s  and  kill  i n t r ace l lu la r  
s taphylococc i  u,  i ts  exac t  s i te  of p e n e t r a t i o n  in to  peri-  
a n d  endo-neur ium,  and  in to  S c h w a n n  cell, mye l in  a n d  
a x o n  of m a m m a l i a n  ne rve  - e i the r  n o r m a l  or diseased - 
ha s  sti l l  to  be  es tabl i shed.  

I n  m a k i n g  a n y  c o m m e n t  on l ikely bac te r ic ida l  levels of 
th i s  d rug  in ne rve  one m u s t  bea r  in m i n d  t h a t  i ts  m i n i m a l  
i n h i b i t o r y  concen t r a t i ons  aga ins t  the  leprosy baci l lus  in  
a n y  t issue c a n n o t  as ye t  be d e t e r m i n e d  all t h a t  accura te ly .  
However ,  f rom prev ious  resul t s  in  b lood  12,~3, t he re  are 
g rounds  for be l iev ing  (Dr. C. C. SHEPARD, persona l  
commun ica t i on )  t h a t  t he  levels here  recorded  in ne rve  
m a y  indeed  be  bac te r ic ida l  for M. leprae. 

Summary. The  p e n e t r a t i o n  of C 14 R i f ampic in  in to  
var ious  t issues,  b u t  p a r t i c u l a r l y  pe r iphe ra l  nerve ,  has  
been  s tud ied  in t he  monkey .  P e n e t r a t i o n  in to  t he  sub-  

s t ance  of pe r iphe ra l  n e r v e  i n t e r n a l  to  t i le ep ineur ia l  
cover ing  was d e m o n s t r a t e d  a n d  t he  s igni f icance  of th i s  
in  r e l a t i on  to t he  t r e a t m e n t  of leprosy  is discussed.  
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Effect of A l b u m i n  on U n c o u p l i n g  of Ox ida t ive  P h o s p h o r y l a t i o n  by C h i n o f o r m  in 
Rat  Liver  M i t o c h o n d r i a  

A d m i n i s t r a t i o n  of mass ive  doses of ch ino fo rm (5- 
chloro-7-iodo-8-quinol inol)  has  been  cons idered  in J a p a n  
to cause a n e u r o p a t h y ,  called SMON (subacute  myelo-  
optico neu ropa thy ) .  The  tox ic i ty  of th i s  d rug  ha s  been  
inves t iga t ed  b y  a v a r i e t y  of me thods .  I t  was found  recen t ly  
in  th i s  l a b o r a t o r y  t h a t  ch ino fo rm is an  uncoup le r  of 
ox ida t ive  phospho r y l a t i on ,  and  t h a t  ca t ions  such  as 
m a g n e s i u m  or ferric ions are necessary  for th i s  uncoup l ing  
action1. On t h e  o the r  h a n d ,  i t  was shown  t h a t  ch ino fo rm 
ci rcula tes  in t he  b lood as i ts  a b l u m i n  complex  2. This  
p a p e r  deals  w i t h  t he  t ox i c i t y  of c h i n o f o r m - a l b u m i n  
complex  as ref lected b y  its uncoup l ing  ac t ion  on  i so la ted  
r a t  l iver  m i tochondr i a .  

Ch ino fo rm was recrys ta l l ized  f rom e t h a n o l  before  use;  
A D P  and  b o v i n e  se rum a l b u m i n  were p u r c h a s e d  f rom 
S igma  Chemica l  Co., St. Louis.  R a t  l iver  m i t o c h o n d r i a  
were isola ted essent ia l ly  accord ing  to  t he  m e t h o d  of 
HOGEBOOM a, us ing  a m e d i u m  con ta in ing  0.21 M mann i to l ,  
0.07 M sucrose, and  0.1 m M  E D T A  4. Three  add i t i ona l  
wash ings  were pe r fo rmed  to reduce  t he  a m o u n t  of l igh t  
m i t o c h o n d r i a  a n d  o t h e r  c o n t a m i n a n t s .  Mi tochondr i a l  
p ro t e in  was d e t e r m i n e d  b y  t he  b i u r e t  m e t h o d  5. Oxygen  
u p t a k e  a t  20~ was m e a s u r e d  us ing  a B e c k m a n  Oxygen  
Sensor.  The  s t a n d a r d  r eac t ion  m i x t u r e  (2.5 ml) c o n t a i n e d  
0.3 M mann i to l ,  10 m M  KC1, 10 m M  K H 2 P O  4, 5 m M  
Tris-HC1 (pH 7.4), 2.5 m M  MgC12, and  0.25 m M  E D T A .  
The  reac t ion  was s t a r t e d  b y  the  add i t i on  of m i t o c h o n d r i a  
(mi tochondr i a l  pro te in ,  2 mg/ml)  followed b y  succ ina te  
(8 vmoles/ml) .  Ch inofo rm dissolved in d i m e t h y l  sulfoxide 
was  added  to t he  r eac t ion  med ium.  D i m e t h y l  sulfoxide 
a t  t he  c o n c e n t r a t i o n s  employed  h a d  no  effect  on  oxygen  
up take .  S t a t e s  3 and  4 of t i le  re leased re sp i ra t ion  are 
def ined accord ing  to CHANCE and  WILLIAMS% 

F igu re  1-A shows t he  t race  of oxygen  c o n s u m p t i o n  
d u r i n g  a t yp i ca l  expe r imen t .  On add i t i on  of A D P  (200 
nmoles /ml) ,  t h e  resp i ra t ion  showed cha rac t e r i s t i c  s t a t e  
3-4-3 cycle, A D P / O  ra t io  and  r e sp i r a to ry  con t ro l  i ndex  
(RCI) be ing  1.9 and  4.2, respect ively .  On s u b s e q u e n t  addi-  
t ion  of ch ino fo rm (200 nmoles /ml) ,  t he  s t a t e  4 r e sp i ra t ion  
r a t e  reversed  to s t a t e  3 resp i ra t ion .  As s h o w n  in F igure  
l -B ,  t h i s  uncoup l ing  ac t ion  of ch ino fo rm was no t  obse rved  
if b o v i n e  s e rum a l b u m i n  (4 mg/ml)  was  a d d e d  pr io r  to  t h e  
a d d i t i o n  of ch inoform.  Th i s  resu l t  ind ica tes  t h a t  e i the r  
t h e  c h i n o f o r m - a l b u m i n  complex  is i ne r t  as an  uncoup le r  
or a l b u m i n  p ro t ec t s  t he  m i t o c h o n d r i a  f rom t h e  uncoup l ing  
ac t ion  of ch inoform.  To d i s t ingu i sh  b e t w e e n  these  two  
possibi l i t ies ,  a f u r t h e r  a m o u n t  of c h i n o f o r m  was added.  
Th i s  was  found  to  release t he  con t ro l l ed  resp i ra t ion .  I t  
was  f u r t h e r  revea led  t h a t  4 m g  b o v i n e  s e rum a l b u m i n  
( abou t  58 nmoles)  was  requ i red  to abo l i sh  t he  uncoup l ing  
ac t ion  of 200 nmoles  of ch ino fo rm (molar  rat io,  a b o u t  1 : 4). 
These  resu l t s  ind ica te  t h a t  b o v i n e  s e rum a l b u m i n  forms a 
complex  w i t h  ch ino fo rm and  t h e  complex  is i nac t ive  as 
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