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TRANSPORT I N  P E R I P H E R A L  NERVES I N  V I T R O  

K.F. G r i f f i t h s  and w.G. McLean, School of Pharmacy, Liverpool  Poly technic ,  
Liverpool  L3 3 ~ .  

The intra-axonal  t r a n s p o r t  of c e l l u l a r  c o n s t i t u e n t s ,  f as t  axonal t r a n s p o r t ,  i s  
important  f o r  nerve func t ion ,  I t  can be  s tudied  i n  t h e  r a b b i t  vagus nerve by 
a p p l i c a t i o n  of r a d i o l a b e l l e d  m i n o  a c i d  t o  t h e  nodose gangl ion and incubat ion of 
t h e  nerve i n  v i t r o  i n  p h y s i o l o g i c a l  medium. 
r a d i o l a b e l l e d  p r o t e i n  i n  the nerve  can be  measured by l i q u i d  s c i n t i l l a t i o n  count- 
ing  (McLean e t  a1 1975). 

The technique has  been modified f o r  more a c c u r a t e  measurement of rates and 
amounts of t ranspor ted  p r o t e i n s  over  s h o r t  t ime per iods.  T h i s  involves  maintain- 
ing t h e  ganglion a t  37Oc for two hours  t o  allow l a b e l l e d  p r o t e i n  s y n t h e s i s  t o  
occur  while  i n h i b i t i n g  t r a n s p o r t  i n  t h e  axons by cool ing t h e  nerve  t r u n k  t o  10°C. 
Axonal t r a n s p o r t  of r a d i o l a b e l l e d  p r o t e i n s  which have accumulated proximal t o  
t h e  co ld  zone during t h a t  t i m e  then  resumes on warming t h e  nerve t runk  t o  37OC. 

The appara tus  c o n s i s t s  of a two-compartment p l a s t i c  chamber conta in ing  oxygenated 
medium 199 : t h e  smal le r  compartment c o n t a i n s  t h e  gar.glion, t h e  l a r g e r  compart- 
ment t h e  nerve trunk. 
i n t o  t h e  nodose gangl ion of t h e  c e r v i c a l  vagus nerve from m a l e  a l b i n o  r a b b i t s  and 
t h e  nerve placed i n  t h e  chamber i n  an atmosphere of moist 95% 02/5% C02. The 
gangl ion compartment is maintained a t  37OC by means of a cur ren t -car rv ing  re- 
s i s t o r  f i x e d  beneath i t ;  
Of a P e l t i e r  ba t te ry .  
d i s s i m i l a r  conductors  and a c t s  as a h e a t  pump when c u r r e n t  p a s s e s  through it. 
A f t e r  p r o t e i n  s y n t h e s i s  h a s  occurred (2h) t h e  c u r r e n t  through t h e  P e l t i e r  b a t t e r y  
i s  reversed  and t h e  b a t t e r y  acts t o  w a r m  t h e  nerve compartment t o  37OC. 
same t i m e  t h e  gangl ion compartment h e a t e r  is switched of f .  Transpor t  i n  t h e  
nerves  is allowed t o  cont inue  f o r  up t o  4h. 
c u t  i n t o  2,5mm p i e c e s  and prepared f o r  l i q u i d  s c i n t i l l a t i o n  counting. 

A peak of l a b e l l e d  p r o t e i n s  w a s  found t o  move i n  t h e  vagus nerve a t  a rate of 
14.52 .85mm/h. 
when t h e  drug w a s  a d d e d  t o  t h e  medium i n  t h e  nerve compartment. Because of t h e  
accumulation of l a b e l l e d  material during t h e  incubat ion  at  10°C and t h e  subse- 
quent  decrease of p r o t e i n  s y n t h e s i s  i n  t h e  gangl ion,  t h e  peak of l a b e l l e d  pro- 
t e i n s  w a s  sharp ly  def ined  and t r a n s p o r t  r a t e s  cculd be measured accura te ly .  
T h i s  r e p r e s e n t s  an improvement on our o r i g i n a l  method (McLean et  a l ,  1975) and 
a l lows  e a s i e r  and more a c c u r a t e  c o n t r o l  of temperature  t h a n  o t h e r  methods which 
involve  cold-blockade of t r a n s p o r t  i n  v i t r o  (Brimi j o i n  1975; Hanson 1979).  
The method i s  u s e f u l  f o r  measuring t h e  e f f e c t s  of drugs,  e.g. neuro toxic  agents  
011 r a p i d  axonal t r a n s p o r t  i n  p e r i p h e r a l  nervesv  
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The subsequent d i s t r i b u t i o n  of 

T r i t i a t e d  l e u c i n e  ( 5 ~ 1 ;  5pCi) is i n j e c t e d  sub-epineural ly  

t h e  nerve compartment i s  maintained at  10°C by means 
T h i s  b a t t e r y  c o n s i s t s  of an a r r a y  O f  j u n c t i o n s  of two 

A t  t h e  

Nerves and g a n g l i a  are t h e n  removed, 

T h i s  axonal t r a n s p o r t  w a s  i n h i b i t e d  by v i n b l a s t i n e  a t  lO-"M, 


