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Summary. R e p l a c e m e n t  of extracel lular  chloride wi th  i se th ionate  or me t h y l s u l p h a t e  causes an increased eff lux of 
I@4CJ-GABA f rom the  in vivo superfused ra t  cunea te  nucleus. Ttlis raises the  ques t ion  of the  su i tab i l i ty  of these anions  
as iner t  subs t i tu t e s  for chloride in s tudies  on the  ionic d e p e n d e n c y  of m e m b r a n e  p h e n o m e n a  in the  centra l  ne rvous  
sys tem.  

A n u m b e r  of anions such as su lpha te  3, i se th ionate  4, 5 and  
me thy l su lpha t e  6 have  been  used as re la t ively  i m p e r m e a n t  
subs t i tu t e s  for ext racel lu lar  chloride in a va r i e ty  of electro-  
physiological  inves t iga t ions  of the  ve r t eb ra t e  cent ra l  ner-  
vous  sys tem.  Recent ly ,  however ,  we have  ob ta ined  d a t a  
which  suggest  t h a t  ext racel lu lar  chloride r ep lacemen t  no t  
only  al ters  t r a n s - m e m b r a n e  chloride gradients  b u t  also 
affects  the  release of a t  least  one major  cent ra l  neuro-  
t r ansmi t t e r ,  GABA (y-amino-n-butyr ic  acid). Such an 
effect  could a l ter  pos t - synap t i c  m e m b r a n e  electrical  
character is t ics  in a w a y  no t  d i rec t ly  re la ted to the  change  
in chloride gradient .  
Materials and methods. The p repara t ion  used was the  
cunea te  nucleus of t he  chlora lose-ure thane  anaes the t i zed  
rat ,  where  pharmacologica l  d a t a  suggest  t h a t  GABA is a 
ma jor  inh ib i to ry  t r a n s m i t t e r  7. The me thod  of superfus ion 
of a res t r ic ted  area of the  exposed pial surface of the  
cuneate ,  labelling the  endogenous  GABA pool wi th  
I@4CI-GABA and  collection of subsequen t  super fusa te  
f rac t ions  for e s t ima t ion  of isotope efflux has a l ready been  
descr ibed s. Af te r  a 60 min per iod of incuba t ion  of t he  
cunea te  w i th  a solut ion conta in ing  2.0 ~Ci ml 1 of 
1-[14Cl-GABA, the  nucleus was superfused at  62.5 ~1 min -1 
wi th  an artificial  cerebrospina l  fluid (CSF) solut ion 9, a 
similar CSF b u t  wi th  an e levated  (40 mM) po tas s ium 
conten t ,  or wi th  one in which  the  sodium chloride h a d  
been  replaced wi th  sod ium isethionate .  All solutions were 
buffered wi th  Tris to  p H  7.40 and osmolali t ies m a t c h e d  
at  315 mosm/1. 5-rain f ract ions  of superfusa te  f rom the  
cunea te  nucleus were collected serially in glass vials 

con ta in ing  6 ml  Multisol I I  ( In te r t echn ique  Ltd.)  and  
0.1 ml  dist i l led H20, and  rad ioac t iv i ty  e s t ima ted  by  
l iquid scint i l la t ion spec t romet ry .  Count ing  efficiency was  
co n s t an t  in these exper iments ,  so t h a t  quench  correct ion 
was unnecessary .  

Results and discussion. Figure,  A shows the  spon taneous  
eff lux of I@4C]-GABA from the  cunea te  nucleus. P l o t t ed  
semilogar i thmical ly ,  the  spon taneous  efflux consists  of 2 
or more  phases  fo rwhich  s t r a igh t  lines have  been c o m p u t e d  
by  the  least  squares  me thod .  The first,  rapid phase,  
p ro b ab l y  indicates  ext racel lu lar  wash-out ,  so the  effect  
of changing  the  chloride c o n t e n t  has  been  s tudied in the  
later,  slower phase  or phases.  

Figure,  B shows the  effect  of changing f rom normal  to 
low-chloride CSF af ter  collection of the  7th 5-min sample  
of cunea te  superfusate .  A s t r a igh t  line has been c o m p u t e d  
as before, bu t  f rom the  po in t s  cor responding  to samples  
4-7 only, the  i se th ionate  CSF  reaching the  cuneate  f rom 
sample  8 onwards.  I t  can be seen t h a t  be tween  samples  
8, 9, and  10 at  least, the  isotope co n t en t  in the  superfusa te  
has sha rp ly  increased co mp ared  wi th  the  p a t t e rn  seen in 
the  spon taneous  efflux (figure, A) indfcat ing t h a t  low 
chloride superfusion has  accelera ted the  efflux of GABA 
from the  cuneate .  

This  is a cons i s ten t  effect  (9 exper iments )  bu t  difficult  to 
q u an t i f y  because of the  unpred ic tab i l i ty  of the  precise 
shape  of the  GABA efflux p a t t e r n  and var iab i l i ty  in 
absolute  size of the  i se th iona te  response f rom expe r imen t  
to exper iment .  
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Efflux of 1-[14C]-GABA from the superfused cuneate nucleus. Rats were pretreated with amino-oxyacetic acid (AOAA, 2 mg/100 g b. wt) , 
to reduced GABA catabolism. A spontaneous GABA efflux during continuous superfusion with normal CSF. Data are plotted semi- 
logarithmically to show fast and slow efflux components. Lines of best fit are computed (see text). B GABA efflux during which normal 
CSF is replaced with low C1 (isethionatesubstituted) CSF at samples 8 onwards (horizontal bar). Lines of best fit are computed forsamples 
4-7 only and extrapolated (dotted line) to demonstrate increased GABA efflux under low C1- treatment. C GABA efflux during which 
normal CSF is replaced with one containing high (40 mM) K + during a 10 rain period (horizontal bar). Lines of best fit are computed but 
missing out data from samples 6, 7 and 8. These show a similar increase in GABA efflux to that obtained with low C1- CSF. 
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A compar i son  of va r i ance  e s t ima tes  10 be tween  7 cont ro l  
a n d  9 i s e th iona t e  e x p e r i m e n t s  gives an  F v a l u e = 1 5 . 2  
w i t h  p < 0.001. W e  h a v e  the re fore  quan t i f i ed  t he  effect  
b y  c o m p a r i n g  t he  p e r c e n t a g e  change  in a c t i v i t y  in sample  
9 w i t h  t h a t  in  sample  7 in  b o t h  con t ro l  and  i s e th iona t e  
expe r imen t s ,  us ing  t he  n o n - p a r a m e t r i c  M a n n - W h i t n e y  
t e s t  10 (in t he  i s e th iona t e  e x p e r i m e n t s  sample  7 i m m e d i a t e -  
ly preceded  t he  beg inn ing  of i s e t h i ona t e  C S F  perfusion) .  
The  m e d i a n  increase  in G A B A  eff lux ca lcu la ted  in th i s  
way  was 27% (p < 0.01). Th i s  can  be  compared  w i t h  the  
effect  of super fus ion  of t he  c u n e a t e  nuc leus  for  a 10-min 
per iod  w i t h  C S F  w i t h  an  e l eva ted  (40 mM) p o t a s s i u m  
c o n t e n t  (figure,C) w h i c h  p roduces  a m e a n  increase  in 
G A B A  eff lux of 30% 11. The  poss ib i l i ty  t h a t  t he  isethio-  
n a t e - i n d u c e d  G A B A  eff lux seen in t he  e x p e r i m e n t s  re- 
p o r t e d  here  could h a v e  been  due to s o m e  d i sc r epancy  in 
t he  p o t a s s i u m  c o n t e n t  of n o r m a l  a n d  i s e th iona t e  C S F  has  
been  d iscounted .  P o t a s s i u m  c o n t e n t s  were m e a s u r e d  b y  
f lame-emiss ion  s p e c t r o m e t r y  and  found  to be ident ical .  
I t  is un l ike ly  t h a t  the  increase  in G A B A  eff lux is a specific 
p h a r m a c o l o g i c a l  effect  of the  i s e t h i ona t e  molecule.  A 
s imi lar  effect  ha s  been  obse rved  in 2 p r e l i m i n a r y  ex- 
p e r i m e n t s  us ing  m e t h y l s u l p h a t e  i n s t ead  of i s e th iona t e  as 

a s u b s t i t u t e  for chloride.  I t  is the re fore  possible  t h a t  a n y  
i m p e r m e a n t  s u b s t i t u t e  for chlor ide  m i g h t  h a v e  the  same 
effect. This  b r ings  in to  ques t ion  t he  usefulness  of imper -  
m e a n t  an ions  as r e p l a c e m e n t  for ex t race l lu la r  chlor ide  in 
e lec t rophysio logica l  s tud ies  in the  cen t r a l  ne rvous  sys tem.  
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Summary .  P a n c r e a t i c  po lypep t ide  (PP) is a r ecen t l y  ident i f ied  h o r m o n e  p roduced  b y  panc rea t i c  endocr ine  ceils. The  
islets of gene t ica l ly  obese mice (ob/ob,  C57 B L / 6J ) ,  wh ich  are suspec ted  to lack a c i rcu la t ing  s a t i e t y  factor ,  con t a in  re- 
l a t ive ly  few of t he  P P - p r o d u c i n g  cells. A d m i n i s t r a t i o n  of b o v i n e  p a n c r e a t i c  po lypep t i de  (bPP)  reduces  food i n t a k e  and  
suppresses  b o d y  w e i g h t  gain in t he  h y p e r p h a g i c  obese mice.  I t  is p o s t u l a t e d  t h a t  P P  pa r t i c i pa t e s  in the  r egu la t ion  of 
food i n t a k e  in a m a n n e r  as ye t  undef ined .  

P a n c r e a t i c  po lypep t i de  (PP) is a new hormone ,  f i rs t  
i sola ted f rom a v i a n  p a n c r e a s  4 a n d  la te r  ident i f ied  in 
severa l  m a m m a l i a n  species, inc lud ing  m a n  h, ~. I n  the  
pancreas ,  t h i s  h o r m o n e  is s to red  i n  b o t h  insu la r  and  
e x t r a i n s u l a r  cells, wh ich  can  be d i s t ingu i shed  f rom insu-  
lin-, glucagon-,  and  s o m a t o s t a t i n - c o n t a i n i n g  cells b y  im- 
m u n o h i s t o c h e m i c a l  c r i t e r ia  7-11. I n  r a t s  and  mice, t h e  P P -  
c o n t a i n i n g  ceils are p a r t i c u l a r l y  n u m e r o u s  in t h e  islets 
loca ted  in t he  cephal ic  p a r t  of t he  pancreas ,  where  t h e y  
r a n k  second in n u m b e r  a f t e r  i n su l in - con ta in ing  cells 1~. 
A l t h o u g h  exogenous  P P  affects  severa l  p a r a m e t e r s  of 
hepa t i c  and  gas t ro•  func t i on  s,13,1~, i ts  phys io-  
logical s ignif icance r em a i ns  u n k n o w n .  Because  t he  p l a s m a  
c o n c e n t r a t i o n  of P P  increases  a f t e r  feedinglh- ls ,  we h a v e  
begun  an  i nves t i ga t i on  on the  possible  role of P P  in the  
r egu la t ion  of food in take .  The  p r e s en t  p a r t  of t he  s t u d y  
was pe r fo rmed  in he r ed i t a r i l y  obese mice, i n  wh ich  hy-  
p e r p h a g i a  is t e n t a t i v e l y  a t t r i b u t e d  to  t he  lack of a cir- 
cu l a t i ng  s a t i e t y  f ac to r  19. 
Materials and methods. 18 obese (ob/ob) and  6 a g e - m a t c h e d  
lean ( + / + )  mice  of t h e  C57 B L / 6 J  s t r a in  were pu rchased  
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