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Number of units receiving excitation from the posterior eontralateral connectives at different levels of the ventral nerve cord on photie 
stimulation of the 6th abdominal ganglion. 

Direction of crossing over of 
the photic input 

From To 

No. of preparations examined Mean No. of units 
(Values corrected to the nearest 
whole number) 

Maximum No. of units observed 
in a preparation 

Connectives 
Left 5-4 Right 4-3 14 6 8 
Left 4-3 Right 3-2 14 5 7 
Left 3-2 Right 2-1 18 3 6 
Left 2-1 Right 1-SOG ~ 16 2 4 

Right 5-4 Left 4-3 14 5 8 
Right 4-3 Left 3-2 14 6 8 
Right 3-2 Left 2-1 16 3 6 
Right 2-1 Left 1-SOG a 14 4 6 

Left 5-4 to Right 4-3 to Left 3-2 12 2 5 
Right 5-4 to Left 4-3 to Right 3-2 12 3 4 

Suboesophageal ganglion. 

cross over  f rom one side of the  nerve  cord to  t he  other.  
Such a d i s t r ibu t ion  of fibres, whe reby  t h e y  t rave l  across 
a ganglion and en te r  the  n e x t  con t ra la te ra l  connect ive,  
has  been descr ibed  in the  nerve  cord of scorpion a. But ,  in 
the  p resen t  examples ,  the  responding  uni ts  in t he  two 
cont ra la te ra l  connect ives  did no t  resemble  each o ther  in 
spike character is t ics ,  and the re  was no s t r ic t  correspon-  
dance  be tween  the  ac t iv i ty  in t he  two  connect ives .  This 
suggested t h a t  the  uni ts  in the  anter ior  cont ra la te ra l  
connect ives  are synapt ica l ly  ac t iva ted  in t he  in te rmedia te  
ganglia even t hough  the  a l t e rna te  possibi l i ty  in o ther  
cases is no t  a l toge ther  ruled out.  Similar exci ta t ion  of 
cont ra la te ra l  uni ts  by  tact i le  af ferents  and  divergence of 
tact i le  inpu t  has  been d e m o n s t r a t e d  earlier in scorpion 5. 

The decrease in the  f requency  of cont ra la te ra l  exci ta-  
t ion  an te r io r ly  indicates  t h a t  there  m a y  be d ropp ing  off 
of t he  sensory  inpu t  f rom the  metasoma.  I t  m a y  also 
m e a n  t h a t  the re  is g rea te r  convergence of uni ts  anter ior ly.  
This  is fu r the r  suppor t ed  b y  the  ana tomica l  studies,  
where in  the  n u m b e r  of f ibres in t he  connect ives  were 
found  to  decrease in the  pos te ro-an te r io r  d i rect ion in t he  
ven t r a l  nerve  cord of scorpion 4. 

4 K. S. BABU and S. A. T. VEIqKATACItARI, J. Anim. Morph. Physiol. 
13, 22 (1966). 

5 p. SANJEEVA REDDY and K. PAMPAPATHI RAO, J. exp. Biol. 53, 
165 (1970). 
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Summary. The to ta l  fluid up take  of ever ted  sacs of r a t  j e j u n u m was compared  in animals  killed by  s tunn ing  and  
decapi ta t ion ,  or anaes the t i sed  wi th  ether.  F lu id  t r a n s p o r t  was s ignif icant ly  h igher  in the  t issue p repa red  f rom s tunned  
and  decap i t a t ed  animals .  I t  is suggested t h a t  e ther iza t ion  m a y  have  adverse  effects  on the  physiological  v iabi l i ty  of 
subsequen t ly  isolated tissues. 

Despi te  t he  widespread  use of in vi t ro  in tes t ina l  prep-  
ara t ions  the re  appears  as y e t  to  be l i t t le  s t anda rd i za t ion  
of technique .  The shor t  s t u d y  descr ibed herein  was under-  
t aken  in order  to  decide be tween  two a l t e rna t ive  me th o d s  
of an imal  sacrifice, e ther izat ion,  and  s tunn ing  and decapi-  
ta t ion ,  pr ior  to  t he  p repa ra t ion  of ever ted  sacs. Fluid 
absorp t ion  was chosen as a conven ien t  index  of s t ruc tura l  
v iabi l i ty  as i t  is t h o u g h t  to  occur as a corol lary of ac t ive  
solute t r a n s p o r t  a t  t he  mucosal  surface ~. 

Methods. Male Wis t a r  ra t s  of 180-210 g b o d y  we igh t  
were allowed Water ad l ib i tum b u t  were depr ived  of food 
(Heygates  41B) for abou t  18 h overn igh t  before use. 
Animals  were sacrificed by  2 methods .  

1. Etherization. The ra t  was placed on the  meta l  grid 
of a glass vacuum-des icca tor ,  t he  lower sect ion of which  
was  filled wi th  a q u a n t i t y  of co t ton  wool soaked in di- 

e thy l  e ther .  As soon as the  animal  lost  consciousness i t  
was r emoved  f rom the  kill ing jar, the  a b d o m e n  was  
opened w i t h  a mid- l ine incision and  the  ent i re  smal l  
in tes t ine  was r emoved  b y  severing i t  a t  t he  duodenal -  
je junal  flexure, and  a t  t he  ileo-caecal junct ion.  The 
an imal  was then  killed by  decapi ta t ion .  

2. Stunning and decapitation. The ra t  was placed gent ly  
on the  surface of a l abo ra to ry  stool w i th  a m i n i m u m  of 
d is turbance .  Af te r  a few sec the  animals  was swung sud- 
denly  b y  the  tai l  and  s tunned  wi th  a single b low agains t  

1 Present address: Department of Zoology, Westfield College, 
Kidderpore Avenue, London NW3, England. 
J. lV[. DIAMOND and W. H. BOSSERT, J. gen. Physiol. 50, 2061 
(1967). 
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t he  stool.  The  spine  was t h e n  severed  a t  t he  base  of the  
skull,  a n d  t he  in t e s t ine  was  r e m o v e d  as p rev ious ly  
descr ibed.  

The  exsec ted  in t e s t ine  was i m m e d i a t e l y  t r a n s f e r r e d  to  
a b e a k e r  c o n t a i n i n g  50 ml  of o x y g e n a t e d  sal ine (0.9% 
NaCt) a t  0 -4  ~ a n d  t h e  l u m e n  was  f lushed  t h r o u g h  w i t h  
t h e  same so lu t ion  de l ivered  f rom a w as h - bo t t l e  v ia  t h e  
j e j u n a l  opening.  The  m a t e r i a l  was  t h e n  eve r t ed  on a 
surgical  q u a l i t y  s ta in less  s teel  rod  (1.5 m m  d iamete r ,  
40 cm length)  a n d  4 eve r t ed  sacs were p r e p a r e d  f rom the  
f i rs t  40 cm of t h e  p r o x i m a l  j e j u n u m  a. Sacs were p laced  
a t  r a n d o m  in to  25 ml  E r l e n m e y e r  f lasks  a n d  i n c u b a t e d  
for 30 mil l  in  5.0 ml  K r e b s  p h o s p h a t e  R i n g e r  c o n t a i n i n g  
28 m M  glucose. The  f lasks were gassed c o n t i n u o u s l y  w i t h  
5% CO~ in O~ a n d  m a i n t a i n e d  a t  37~ in a s h a k i n g  in- 
c u b a t o r  r u n n i n g  a t  100 osci l la t ions  pe r  min .  To ta l  w a t e r  
t r a n s p o r t  was  assessed b y  weigh ing  t h e  sacs e m p t y  a n d  
filled, p r io r  to,  a n d  a f t e r  i ncuba t ion .  

Results. The  t o t a l  f luid t r a n s p o r t  for  each  an imal ,  
expressed  as ml  pe r  g in i t i a l  w e t  we igh t  pe r  h, was  der ived  
as t he  m e a n  va lue  for 4 sacs, t o g e t h e r  w i t h  t h e  s t a n d a r d  
e r ror  of t h e  mean .  The  va lue  for 7 an i m a l s  sacr i f iced b y  
e t h e r  a n a e s t h e s i a  was  0.37 :k 0.05 c o m p a r e d  w i t h  0.64 -4- 
0.06 for t h e  11 s t u n n e d  a n d  d e c a p i t a t e d  an i m a l s  (p < 
0.0~). 

Discussion. The  r e m o v a l  of t i ssue  f rom a n a e s t h e t i z e d  
r a t h e r  t h a n  f resh ly  ki l led an i m a l s  is usua l ly  jus t i f ied  on  
t h e  g rounds  t h a t  i t  min imizes  t h e  per iod  of a r re s t ed  

c i rcu la t ion  pr io r  to  t he  i so la t ion  of t he  t i ssue  a n d  reduces  
t h e  effects of shock  i nduced  b y  t he  t r a u m a  of sacrifice. 
I n d e e d  some workers  s t ress  t h e  i m p o r t a n c e  of per fus ing  
t h e  in t e s t ine  whi l s t  t h e  b lood  s u p p l y  is sti l l  i n t a c t  4. An  
obv ious  d i s a d v a n t a g e  of anae s the t i c s  is t h e i r  u n k n o w n  
effects  on  t h e  m e t a b o l i s m  of t h e  in tes t ine ,  a n d  t he  neces- 
s i ty  of work ing  w i t h  t i ssue  wh ich  ha s  been  exposed to  
u n k n o w n  levels  of p o t e n t i a l l y  tox ic  mater ia l s .  

I n  t h e  p r e s e n t  s t u d y  i t  h a s  been  shown  t h a t  t he  f luid 
u p t a k e  capac i t y  of t he  i so la ted  in t e s t ine  is s ign i f i can t ly  
lower  in  e the r i zed  as c o m p a r e d  to s t u n n e d  rats .  The  
reasons  for  t h i s  r e m a i n  obscure,  b u t  a r e d u c t i o n  in 
glycolysis  ha s  been  p rev ious ly  r epo r t ed  i n  eve r t ed  sacs 
p r e p a r e d  f rom an ima l s  sacrif iced w i t h  e ther ,  a n d  i t  seems 
poss ib le  t h a t  t h e  effect  is due  to  a d i rec t  tox ic  i nh ib i t i on  
of e n e r g y - d e p e n d e n t  processes in  t he  mucosa  5. 

I t  would  be  wrong  to  infer  f rom t h e  p r e sen t  resu l t s  
t h a t  s t u n n i n g  and  d e c a p i t a t i o n  is necessar i ly  t he  ideal  
m e t h o d  of a n i m a l  sacrifice, b u t  i t  is sugges ted  t h a t  
m i n o r  aspects  of t he  e x p e r i m e n t a l  t e c h n i q u e  used in th i s  
sor t  of work  m a y  h a v e  f a r - r each ing  effects  on  t he  v i ab i l i t y  
of t h e  t i ssue  u n d e r  s t u d y  a n d  t h i s  shou ld  be  b o r n e  in 
m i n d  w h e n  p l a n n i n g  new research  or c o m p a r i n g  t he  ac- 
c o u n t s  of o t h e r  au tho r s .  

8 T. H. WILSON and G. WISEMAN, J. Physiol., Loud. 123, 116 (1954). 
R. B. FISHER and D. S. PARSONS, J. Physiol., Loud. 110, 36 (1949). 

5 C. ]3. TAYLOR, J. Physiol., Loud. 165, 199 (1963). 
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Summary. The  super fused  r a t  c u n e a t e  nuc leus  ha s  been  used to i nves t i ga t e  t he  s ens i t i v i t y  of p r i m a r y  a f fe ren t  t e r m i n a l s  
a n d  of evoked  p r i m a r y  a f fe ren t  depo la r i za t ion  (PAD) to a l t e r a t i ons  in  ex t r ace l lu l a r  K+ and  C1- ion levels. Resu l t s  
ind ica te  t h a t  P A D  is caused b y  an  eff lux of CI- f rom p r i m a r y  a f fe ren t  t e r m i n a l s  r a t h e r  t h a n  b y  a n  increase  in ex t ra -  
cel lular  K+. 

A l t h o u g h  i t  is genera l ly  accep ted  t h a t  depo la r i za t ion  of 
p r i m a r y  a f f e ren t  t e r m i n a l s  a ccom pan i e s  p r e s y n a p t i c  
i n h i b i t i o n  in m o s t  v e r t e b r a t e  species, i t  is u n c e r t a i n  how 
th i s  depo la r i za t ion  is b r o u g h t  about .  The  or ig ina l  sug- 
ges t ion  2 t h a t  p r i m a r y  a f f e ren t  depo la r i za t ion  (PAD) is a 
s econda ry  p h e n o m e n o n  d e p e n d e n t  on  an  increase  in 
ex t race l lu la r  p o t a s s i u m  levels a r o u n d  a f fe ren t  t e r m i n a l s  
ha s  rece ived  s u p p o r t  f rom recen t  s tud ies  us ing  p o t a s s i u m -  
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Fig. 1. The effect of increasing the potassium content of the cuneate 
superfusate in stages from 0 to 10 mM on both test (T) and con- 
ditioned (C) antidromie potential height. Testing and conditioning 
stimulus strengths remained constant throughout with conditioning 
stimulus strength supramaximal and interstimnlus interval 15 reset. 

sens i t ive  microe lec t rodes  3, 4. A n o t h e r  idea, s t rong ly  
s u p p o r t e d  b y  e lec t rophys io logica l  a n d  pha rmaco log ica l  
obse rva t ions ,  is t h a t  p r e s y n a p t i c  i n h i b i t i o n  is a p r i m a r y  
s y n a p t i c  e v e n t  and  t h a t  P A D  is b r o u g h t  a b o u t  b y  t he  
d i rec t  ac t ion  on a f fe ren t  t e r m i n a l s  of t he  p r e s y n a p t i c  
i n h i b i t o r y  t r a n s m i t t e r ,  t h e  a m i n o  acid G A B A  (y-amino-  
n - b u t y r i c  acid)5, 6. Since t he  bes t  e s t ab l i shed  m e m b r a n e  
ac t ions  of G A B A  are m e d i a t e d  b y  chlor ide  ions r a t h e r  t h a n  
b y  p o t a s s i u m  7, t he  e x p e r i m e n t s  r epo r t ed  here  were 
des igned to t e s t  t he  two  h y p o t h e s e s  b y  i n v e s t i g a t i n g  t he  
s ens i t i v i t y  of p r i m a r y  a f fe ren t  t e r m i n a l s  a n d  of e v o k e d  
P A D  to  a l t e r a t i ons  in t h e  ex t r ace l lu l a r  levels of b o t h  
p o t a s s i u m  and  chlor ide  ions. 

Materials and methods. The  exposed  c u n e a t e  nuc leus  in  
ch lo ra lo se -u re thane  a n a e s t h e t i z e d  ra t s  was  super fused  
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