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The  c o n d u c t i o n  veloci t ies  m e a s u r e d  a long t he  geo- 
me t r i ca l  p a t h  are t yp i ca l  of smal l  u n m y e l i n a t e d  fibres. 
The  geomet r i ca l  l e n g t h  will  c e r t a in ly  be  a n  u n d e r e s t i m a t e  
of t he  a n a t o m i c a l  p a t h  length ,  b u t  even  if t he  a n a t o m i c a l  
p a t h  is twice  or 3 t imes  t h e  l e n g t h  of t h e  geomet r i c  pa th ,  
t he  c o n d u c t i o n  veloci t ies  are sti l l  well  w i t h i n  the  C-fibre 
range.  The  i n f o r m a t i o n  der ived  f rom receptors  r e spond ing  
to w a r m i n g  of t h e  r a t ' s  s c r o t u m  is the re fore  conduc t ed  to 
t he  t h a l a m u s  en t i r e ly  b y  a C-fibre p a t h w a y .  

The  fac t  t h a t  sk in  t i ssue  is t r a n s l u c e n t  a t  t he  vis ible  
and  shor t  I lR-wave- lengths  p roduced  b y  the  f lash s and  
t h a t  t he  recep tors  will  r e spond  to the  abso rbed  r a d i a t i o n  
ha s  two me thodo log i ca l  consequences .  F i rs t ,  e s t ima tes  
(such as t h a t  in F igure  1) of s u b c u t a n e o u s  t e m p e r a t u r e  
w i t h  opaque  sensors m u s t  resu l t  in  a n  o v e r e s t i m a t i o n  of 
the  t e m p e r a t u r e  rise fol lowing a f lash 9. Whi l e  a n y  
s u p r a t h r e s h o l d  change  in t e m p e r a t u r e  will  be  a d e q u a t e  
for the  l a t e n c y  d e t e r m i n a t i o n ,  if t he  f lash  m e t h o d  is 
used to assess t he  s ens i t i v i t y  of t h e r m o r e c e p t o r s  4 t h e n  
t he  s ens i t i v i t y  will  i n e v i t a b l y  be  u n d e r e s t i m a t e d .  Second, 
a l t h o u g h  the  'cold '  recep tors  are k n o w n  to be  more  
superf ic ia l  t h a n  t he  ' w a r m '  recep tors  in  sk in  t t h e  r a d i a t i o n  
will  p e n e t r a t e  r ap id l y  to b o t h  levels. I t  is the re fo re  no t  
possible  to  judge  w h e t h e r  t he  cen t r a l  u n i t s  in  t he  t he r -  
mosens i t i ve  p a t h  are r e s p o n d i n g  to  suppress ion  of 'cold '  
r ecep to r  a c t i v i t y  or e n h a n c e m e n t  of ' w a r m '  recep tor  

ac t iv i ty .  In  the  p a r t i c u l a r  case of t he  p a t h w a y  o r ig ina t ing  
in the  r a t  sc ro tum,  t he  u n i m o d a l  d i s t r i b u t i o n  of la tencies  
impl ies  t h a t  if b o t h  'cold '  and  ' w a r m '  recep tor  a c t i v i t y  
is involved ,  b o t h  t y p e s  of r ecep to r  p ro j ec t  c en t r a l l y  
t h r o u g h  u n m y e l i n a t e d  C-fibres. 

Zusammen/assung.  Mit te l s  p h o t o g r a p h i s c h e m  Bl i tz-  
l i ch t  wurden die W'~trmerezeptoren des 1Rat ten-Hoden-  
sacks e rw/ i rmt  und  die Ne rven le i t ge schwind igke i t  in der  
a f f e ren ten  B a h n  his  zum dorsa len  H o r n  und  d e m  ven t ro -  
basa l en  T h a l a m u s  gemessen.  Bet  e iner  Nervenle i tge-  
s chwind igke i t  v o n  0.4 m/sec  erwies s ich der  ganze  nerv6se  
W e g  als aus  m a r k l o s e n  C-Fase rn  bes t ehend .  

D. MITCHELL and R. F. I-IELLON 

National Ins t i tu te /or  Medical Research, Mi l l  Hill,  
London N W 7  7AA (England), 74 M a y  7974. 

s j .  L. ~'V[ONTEITH, Principles o] Environmental Physics (Edward 
Arnold, London 1972), ehapt. 5. 

9 W. B. NOWAK, S. FINE, E. KLEIN, K. HERGENEOTHER and W. P. 
HANSEN, Life Set. 4, 1475 (1964). 

Glycine, Strychnine and Retinal Inhibition 

The  ev idence  t h a t  glycine can  ac t  as a n  i n h i b i t o r y  
n e u r o - t r a n s m i t t e r  was  or ig ina l ly  p r e sen t ed  b y  APRISON 
a n d  WERMAN t in  1965. Glyc ine  has  been  found  to  h a v e  
i n h i b i t o r y  ac t ions  in  t he  r e t i n a  in v i t ro  b y  AMES 2 and  in 
v ivo  b y  KOROL 3. There  h a v e  been  no h is to logica l  or 
e lec t rophys io logica l  s tud ies  of t h e  r e t i n a  in vivo,  wh ich  
f i rmly  sa t i s fy  genera l  c r i te r ia  for glycine as a synap t i c  
t r a n s m i t t e r  in  t h e  re t ina .  T he  c r i te r ia  for  e v a l u a t i o n  of a 
s u b s t a n c e  as a s y n a p t i c  t r a n s m i t t e r i s  based  on i ts  presence,  
s torage,  release,  p o s t s y n a p t i c  ac t ion  and  inac t iva t ion .  

COHEN 4 showed in mice  a large c o n c e n t r a t i o n  of glycine 
in t he  inne r  re t ina .  T he  r e t i n a  u p t a k e  of glycine,  s torage  
a n d  r e t e n t i o n  m e c h a n i s m s  were d e m o n s t r a t e d  b y  BmJuN 
and  EHINGER 5, EHINGER and  FALCK 6 a n d  EHINGER 7. 
The  i n h i b i t o r y  ac t ion  of glycine is an t agon i zed  b y  s t rych-  
n ine  s-*e in o the r  regions of t he  CNS. VOLKER 13 showed 
t h a t  s t r y c h n i n e  increases  t he  b wave  of t he  r a b b i t  r e t i n a  
in  v i t ro .  The  p rev ious  p a p e r  3 shows the  ac t ion  of glycine 
on  r a b b i t  r e t i n a  in v ivo  a f t e r  i n f r a v i t r e a l  in jec t ion .  This  
was  cha rac t e r i zed  b y  a revers ib le  loss of t he  osc i l la tory  
p o t e n t i a l s  of t he  E R G .  

Material and methods. Averaged  E R G  were r ecorded  on  
24 r a b b i t ' s  eyes (unanes the t i sed) .  Group  I :  18 r a b b i t  eyes 
were in jec ted  w i t h  3 m g  of glycine in t he  v i t r eous  b o d y  to 
d e t e r m i n e  t i m e  of onset ,  of m a x i m a l  effect  and  of t o t a l  
recovery .  G r o u p  I I :  6 r a b b i t  eyes were in jec ted  2 h a f t e r  
glycine i n j ec t i on  w i t h  s t r y c h n i n e  (2 eyes:  1 rag;  2 eyes 
0.25 mg  a n d  2 eyes:  0.12 mg). 

Results. Group  I : Loss of osc i l la tory  po t en t i a l s  a f te r  1 h 
of glycine in jec t ion .  M a x i m a l  i n h i b i t i o n  be t w een  3 a n d  
10 h w i t h  full  r ecovery  b y  20-24 h. Group  I I  : a) Abo l i t ion  
of b wave  of g lycine  E R G  w i t h  s t r y c h n i n e  1 mg;  b) no  
effect  on b wave  of glycine E R G  w i t h  s t r y c h n i n e  0.25 rag;  
c) r ecovery  of osc i l la tory  p o t e n t i a l s  w i t h  s t r y c h n i n e  0.12 
mg. There  was an  increase  of b wave  a m p l i t u d e  6 m i n  
a f te r  s t r y c h n i n e  a n d  in i t ia l  r ecovery  of osc i l la tory  po ten-  
t ia ls  1, 2 and  3, 12 rnin a f te r  s t r y c h n i n e  w i t h  m ax ima]  

effect  b y  45 m i n  (Figure).  There  was r ecove ry  of 3rd O P  
to n o r m a l  vo l tage  level and  recovery  of 1st a n d  2nd OPs '  
to  a n  increased vo l t age  level. The  effect  of s t r y c h n i n e  is 
revers ib le  w i t h  r ecovery  of g lycine  effect  b y  2 h~4,15. 

Conclusion. Glycine has  a n  i n h i b i t o r y  effect  on r a b b i t  
r e t i n a  in v ivo  (group I), ev idenced  b y  loss of osci l la tory  
p o t e n t i a l s  and  r educ t i on  of ampl i t ude .  Th i s  effect  is 
revers ib le  a n d  can  be  an t agon i zed  b y  a p p r o p r i a t e  con- 
c e n t r a t i o n  of s t r y c h n i n e  (group II) .  

Discussion. Glycine  is r ega rded  as p u t a t i v e  i n h i b i t o r y  
n e u r o t r a n s m i t t e r .  The  pape r s  of BRauN and  EHIN~ER 5, 
EmNGER and  FALCK 6 and  EHINGER 7 sugges t  t h a t  g lycine  
m a y  be  a n  i n h i b i t o r y  n e u r o - t r a n s m i t t e r  in  ce r t a in  n e r v e  
cells of the  inne r  p lex i fo rme  layer,  m a i n l y  the  a m a c r i n e  
cells. The  p r e sen t  p a p e r  shows the  i n h i b i t o r y  revers ib le  
ac t ion  of glycine on  t he  r a b b i t  r e t i n a  obse rved  b y  E R G ' s  
changes .  The  effect  of g lycine  is a n t a g o n i z e d  b y  s t r y c h n i n e  
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The antagonistic effect of glyeine 
and strychnine on rabbit retina 
(rabbit 180). 0' N, Normal averag- 
ed rabbit ERG; 120' G, AERG at 
0.12 mg strychnine injection 2 h 
after glycine injection; 6' S...  
130' S, AERG after strychnine 
injection. Calibration: 10 msee; 
50 ~V. 

in appropr ia te  concent ra t ions .  The d i f ferent  recovery  
t ime  for the  1st and 2nd OP  in re la t ion wi th  the  3rd OP 
and ampl i tude  var ia t ions  suggest  a possible d i f ferent  
cellular origin or cellular sens i t iv i ty  to  glycine and the  
an tagonis t i c  effect  of s t rychnine .  

Rdsumd. L' in jec t ion  in t rav i t r6enne  de glycine (3 rag) 
chez le lapin en t ra tne  l ' abol i t ion  des potent ie ls  oscilla- 
toires de I ' E R G  moyenn6  photopique ,  ph6nom6ne r6ver- 

sible en 20-24 h. La glycine exerce un effet  inhibi teur ,  
qui est annul6 par  la s t rychn ine  en faible dose. 
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