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Final ly,  there  are some neurofibr i l lae  found  in the  
neurones  of b i rds  and  m a m m a l s  whose  h i s tochemica l  
na tu re  remains  unde t e rmined .  Charac ter i s t ica l ly  t h e y  are 
ab sen t  f rom the  neurones  of wall- l izard and Uromastix. 

Rdsumd. L 'ana lyse  h i s toch imique  compar~e des neu-  
rones  des Rept i les ,  des Oiseaux et  des  Mammif6res  r6v61e 
que les d ivers  corps qui y son t  inclus o u t  une h i s tochimie  
ident ique .  Les sph6roides  l ipides a b o n d e n t  dans  les phos-  
phol ip ides  des jeunes  neurones  qui  son t  t r ans fo rm6s  en 

corps  tr iglyc6rides chez les adultes .  Les corps  lipides ne 
son t  pas  un p ro d u i t  de s6cr6tion de l ' appare i l  canal iculaire  
de Golgi d o n t  l ' homologue  a 6t6 observ6 seu lemen t  dans  
les neurones  adul tes .  La  subs tance  de Nissl est  pleine de 
RNA.  

S. L. MANOCHA and  S. P,  SHARMA 

Department o/ Zoology, Panjab University, Chandigarh 
(Punjab, India), June 30, 1961. 

Effect of Paraoxon (Diethyl 4-nitrophenyl phos- 
phate) o n  A x o n e  R e f l e x  S w e a t i n g  P r o d u c e d  b y  

a - L o b e l i n e  

The physiological  s ignif icance of axone  reflex swea t ing  
remains  obscure  despi te  a cons iderable  a m o u n t  of infor-  
ma t i on  avai lable  on its charac ter i s t ics ,  as recen t ly  
reviewed by  WAD* 1, who, wi th  KUNO 2, has sugges ted  
t h a t  th is  mechan i sm m a y  p lay  a role in local t e m p e r a t u r e  
regulat ion.  As yet ,  however ,  the re  is no evidence  t h a t  t he  
axone  reflex occurs unde r  any  physiological  condi t ions .  

Nicot inic  agents ,  inc luding acetylchol ine,  can  elicit t he  
response  w h e n  in jec ted  i n t r ade rma l ty  in app rop r i a t e  con- 
cen t ra t ions .  This  suggests  t h a t  endogenous  acetylchol ine ,  
normal ly  l ibera ted  at  s u d o m o t o r  endings  in the  skin, m a y  
be capable  of in i t ia t ing  an  axone  reflex. This  poss ibi l i ty  
was  t e s t ed  by  McLAUGHLIN and  SONNENSCHEIN a who 
s tud ied  the  effects  of a chol ines terase  inhibi tor ,  pa r aoxon  
(die thyl  4 -n i t rophenyl  phospha te ) ,  on h u m a n  swea t  g lands  
and  the  s y m p a t h e t i c  axone  reflex. I n t r a d e r m a t  in jec t ion  
evoked  local swea t ing  which  was  def in i te ly  no t  of axone  
reflex na ture .  The failure of pa r aoxon  to p roduce  axone  
reflex swea t ing  was  t h o u g h t  poss ib ly  to  be due to  an  in- 
a d e q u a t e  e n z y m e  inhib i t ion  and  s u b s e q u e n t  accumula t ion  
of a sub th re sho ld  concen t r a t i on  of endogenous  acetyl-  
choline.  On the  o the r  hand ,  pa r aoxon  did faci l i ta te  the  
ac t ion  of in jec ted  ace ty lchol ine  in p roduc ing  the  axone  
reflex• This  obse rva t ion  did not ,  however ,  al low di rec t  
inference of the  role of endogenous  acetylchol ine ,  for i t  
was  no t  possible to  d i s t inguish  be tween  tile effects  of 
pa raoxon  on th is  and  on the  exogenous  acetylchot ine .  

Reso lu t ion  of th is  p rob lem was a t t e m p t e d  in the  p re sen t  
s t u d y  by  d e t e r m i n a t i o n  of the  effect  of pa r aoxon  on the  
ac t ion  of a n icot in ic  agent ,  =-lobeline, which  is no t  sub jec t  
to enzyma t i c  hydro lys is  by  ace ty lchol ines terase .  I t  was  
r easoned  t h a t  should  faci l i ta t ion of the  axone  ref lex 
producing  ac t ion  of =-lobeline occur,  th i s  would  be a resul t  
of the  increase in local concen t r a t i on  of endogenous  acety l -  
choline ac t ing  add i t ive ly  wi th  a-lobeline.  Such a f inding 
would suppo r t  the  hypo thes i s  t h a t  endogenous  acetyl-  
choline can ac t  in the  in i t ia t ion  of t he  axone  reflex, 

Methods. P a r a o x o n  and  e-lobeline were dissolved in 
sterile 0.9% sodium chloride.  I n t r a d e r m a l  in jec t ions  were 
m a d e  in to  the  skin of t he  volar  surface of t he  fo rearm in 
no rma l  h u m a n  sub jec t s  w i t h  steri le 0.5 ml  tubercu l in  
syr inges  and  x/2 inch No. 26 needles.  0.3 ml  of =-lobeline 
so lu t ion  was in jec ted  i n t r ade rma l ly  in the  cen te r  of an  
area  where  0.5 ml of t he  pa r aoxon  solut ion h a d  been in- 
jeced in t r ade rmal ly  5-7 min previously.  This  in t e rva l t  
a l lowed for t he  man i fes t a t ion  of the  local sudorif ic  effect  
of p a r a o x o n  ~. A cont ro l  was m a d e  for compar i son  s imul-  
t aneous ly  on the  oppos i te  a rm where  0.3 ml of the  same 
concen t r a t i on  of =-lobeline was s imilar ly in jec ted  in to  an 
area  previous ly  in jec ted  wi th  0.5 ml  of 0.9% saline. R o o m  
t e m p e r a t u r e  was  m a i n t a i n e d  c o n s t a n t  a t  24.1-24.8°C;  
re la t ive  h u m i d i t y  was 56-62%.  Sweat ing  was de t ec t ed  by  

RANDALL'S 4 m e t h o d ;  2% t inc tu re  of iodine was appl ied  
to  the  skin and  al lowed to  dry ,  a f te r  which  a piece of 
h e a v y  b o n d  paper ,  a l r eady  con ta in ing  s ta rch ,  was  he ld  
f i rmly  on the  skin for an  app rop r i a t e  l eng th  of t ime,  
general ly  20 sec. The swea t  p r in t s  so o b t a i n ed  were in- 

Effect of paraoxon ( 1.5 × 10 -4 M) on axone reflex sweating a produced 
by ~-lobeline 

Concentration of a-lobeline Number of experiments 
(w/v) Total Facili- In- No 

tation hibition effect 

1;50000 to 1:1'25000 17 6 (1) b 7 (3) = 0 
1 : 500 000 to 1 : 1750 000 19 7 8 (1) 3 
t :2000000 to 1:2500000 34 24 (3) 3 4 

a In 6 experiments, the sweating produced by ct-lobeline was appar- 
ently local. 

b Numbers in parentheses are experiments whose results were 
doubtful. 

c Includes 2 experiments using 1.5 x 10 -8 M paraoxon. 

1:2500000 ~-Lobeline 

Saline Paraoxon 

1:100000 ~-Lobeline 

"',2-> 

Saline Paraoxon 

Effect of intradermal paraoxon (1.5 × 10 -4 M) in facilitating the 
production of axone reflex sweating by a low concentration of ct- 
lobeline and inhibiting that of a high concentration. In each case, 
sweat prints were taken for the interval 20-40 see after injection of 

ct-lobeline. 

1 M. WADA, in Essential Problems in Climatic Physiology (Nankodo 
Ltd. Co., Tokyo 1960), p. 185. 

2 y.  KvNo, Human Perspiration (Charles C. Thomas, Springfield 
1956), p. 291. 

a j .  T. McLAVGHLIN and R. R. SONNENSCHEIN, Acta pharmacol. 
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spec ted  d i rec t ly  and  were somet imes  p h o t o g r a p h e d  for a 
p e r m a n e n t  record.  

Results and Discussion. The ac t ion  of low concen t r a t i ons  
of ct-lobeline in p roduc ing  axone  reflex swea t ing  was 
usual ly  faci l i ta ted by  pa raoxon ,  while h igher  concen-  
t r a t i ons  ( > 1 : 1,750000) of e-lobeline were inh ib i ted  by  
pa r aoxon  in more  t h a n  one-ha l f  t he  t r ia ls  (Table). The  
Table  gives combined  resul ts  on 1t subjec ts ,  so t h a t  dose- 
response  charac te r i s t i cs  for indiv idual  sub jec ts  t e n d  to  be 
obscured.  As a rule, the  resul ts  on each subjec ts  followed 
the  t r e n d  t h a t  low concen t r a t ions  of e-lobeline were 
fac i l i ta ted  by  pa r aoxon  and  high concen t r a t ions  inh ib i ted  
(Figure). Moreover,  e-lobeline i tself  shows the  charac te r -  
istic, previous ly  repor ted  for the  nicot inic  agents  s, of 
p roduc ing  a progress ively  d imin ish ing  axone  reflex re- 
sponse  a t  concen t r a t ions  h igher  t h a n  an op t imum.  These  
resul ts  sugges t  t h a t  endogenous  acetylchol ine ,  here  ac t ing  
add i t ive ly  wi th  a-lobeline, can  pa r t i c ipa t e  in the  in i t ia t ion 
of axone  reflex sweat ing.  W h e t h e r  in fact  th is  occurs  unde r  
physiological  condi t ions  r emains  unknown.  

Zusammen/assung. P a r a o x o n  beeinf luss t  (tie VVirkung 
yon  a-Lobel in  fiber den Axonref lex,  der  Schwi tzen  
mensch l icher  H a u t  ausl6st .  Geringe K o n z e n t r a t i o n e n  yon 
c~-Lobelin werden  du rch  Pa rao x o n  verstXrkt ,  wXhrend 
h/3here g e h e m m t  werden.  Daraus  wird gefolgert ,  dass  
endogenes  Acetylchol in  an der  Ausl6sung des Axon-  
ref lexes bete i l ig t  sein kann.  
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Qual i ta t ive  Effect  of  S t r y c h n i n e  and B r u c i n e  on  
S p o n t a n e o u s  P o t e n t i a l s  f r o m  E x p l a n t s  of  T e l e n -  

c e p h a l o n  

The cells of origin of t he  s p o n t a n e o u s  po ten t i a l s  f rom 
exp l an t s  * of b ra in  t issue in cu l ture  have  n o t  ye t  been  
d e t e r m i n e d .  Some evidence  as to  the i r  i d e n t i t y  can be 
ob ta ined  f rom the i r  reac t ions  to pharmacolog ica l  agen ts  
wi th  a known  effect  on bra in  tissue. The s t u d y  repor ted  
below concerns  the  reac t ion  of spon taneous  po ten t i a l s  
f rom exp lan t s  of 15 day  chick embryo  te lencepha lon  to 
the  ana lept ic  drugs  s t rychn ine  and  brucine.  

E a c h  e x p l a n t  was  t aken  in the  usual way  f rom the  
t e l encepha lon  of 15 day  chick e m b r y o s  and  placed on to  the  
uppe r  a spec t  of a piece of cellulose sponge  on a coverglass  
in such  w a y  as to  lie be tween  the  sponge  and  a 36 gauge 

R $ 

p l a t i n u m electrode.  The reference e lect rode (also of 36 
gauge p l a t inum wire) was c e m e n t e d  onto  the  side of a 
K a h n  tube  in to  which  the  eoverglass  wi th  the  sponge,  ex-  
p l an t  and  e lec t rode  were placed.  A s u p e r n a t a n t  m a d e  
f rom ba lanced  sa l t  solut ion TDL11 and  0.25% h u m a n  
se rum pro te in  a t  37°C was a d d e d  to  the  K a h n  tube  in 
such a way  as to  come half  way  up the  cellulose sponge  
and immerse  the  lower end of the  reference e lec t rode  wi th-  
out  touch ing  the  ex p l an t  i tself (except  insofar  as the  
s u p e r n a t a n t  p e r m e a t e d  the  cellulose sponge).  The K a h n  
tube  was sealed wi th  a se rum s toppe r  con ta in ing  an air 
fi l ter to p r ev en t  any  change  in the  pressure  inside the  

1 A. ~V. B. CLrNN[NGHAM, ~I. DOUGHERTV, and  B. J.  RYLANDER, 
Na tu re  186, 477 (1960). 
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Fig, 1. Simultaneous ,- ffect of mcg/cm s strychnine sulphate on the spontaneous potentials from two explants of 15 day chick embryo 
telencephalon. In both explants the section R to S represents the normal potential production from the explants. The strychnine is 
added at the point S and the section S to T represents the effect of the strychnine. The increase in magnitude of the potentials in both 
explants is obvious as is the subsequent inhibition of the potentials in Explant A. X-axis each major division represents 10 sec. Y-axis eight 

major division represents 30 [zV. 


