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E P S P  in s ingle ceils were obse rved  b y  a n  in t r ace l lu l a r  
microe lec t rode  before  and  d u r i n g  an  app l i c a t i on  of GABA.  
The  a m p l i t u d e  of fas t  E P S P  was g radua l ly  depressed  
w i t h  no de t ec t ab l e  (Figure l -B)  or a s l igh t  depo la r i za t ion  
(less t h a n  3 mV) of t he  r e s t ing  m e m b r a n e  u n d e r  the  effect  
of GABA.  The  effect  of G A B A  on t he  ace ty lcho l ine  (ACh) 
sens i t i v i ty  of gang l ion  cells was s tud ied  b y  record ing  t he  
n ico t in ic  ACh depo la r i za t ion  p roduced  b y  d i rec t  appl ica-  
t ions  of ACh to  t he  pe r fusa t e  (Figure  1-C). No d e t e c t a b l e  
changes  of t he  a m p l i t u d e  of t he  ACh depo la r i za t ion  were 
obse rved  u n d e r  t h e  effect  of GABA.  

The  pregangl ion ic  ne rve  t e r m i n a l s  were depolar ized,  
whereas  t he  p regangl ion ic  ne rve  axons  were no t  affected,  
b y  t h e  ac t ion  of G A B A  (1-10 .2 m M )  (Figure  2-A). 
Namely ,  in  p regang l ion ic  ne rve  fibres,  t h e i r  t e r m i n a l  
m e m b r a n e  was se lec t ively  depolar ized  b y  GABA.  The  
depo la r i za t ion  of t he  p regangl ion ic  n e r v e  t e r m i n a l  was  
pa r t i a l l y  res to red  (unl ike t he  depo la r i za t ion  of gang l ion  
cells), w h e n  G A B A  was  app l ied  for more  t h a n  1 m i n  
(Figure  2-A). I t  has  been  k n o w n  t h a t  such  a depolar iza-  
t ion  of p regangl ion ic  ne rve  t e r m i n a l s  was  p roduced  b y  
the  ac t ion  of n ico t ine  3. The  G A B A  depo la r i za t ion  dis- 
appea red  d u r i n g  t h e  n ico t ine  depo la r i za t ion  of pre-  
gangl ionic  ne rve  t e r m i n a l s  (Figure  2-B). The  G A B A  
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Fig. 2. Depolarizations of preganglionic nerve terminals produced by 
the action of GABA (0.1 mM). These records were taken by the 
sucrose-gap method. A) Record 1 and 2 were recorded from pregan- 
glionic nerve terminals and preganglionic nerve axons, respectively, 
when GABA was applied (shown by arrows). B) GABA depolariza- 
tions produced before (1), 2 min (2) and 10 min (3) after an applica- 
tion of nicotine (0.12 raM). GABA was applied for approximately 
30-40 see (shown by arrows). Note the original potential levels shown 
by broken lines. C) Effect of picrotoxin (0.01 raM) on the GABA 
depolarization. Record 1 and 2 were taken before and 20 min after an 
application of picrotoxin, respectively, and record 3 was taken 30 min 
after its withdrawal. 

depolar iza t ion ,  however ,  could be p roduced  a f te r  a 
t r a n s i e n t  n ico t ine  depo la r i za t ion  subs ided  in t he  presence  
of n ico t ine  (Figure  2-B). F u r t h e r m o r e ,  t he  G A B A  
depo la r i za t ion  was p roduced  in Ca-def ic ient  (0.1 m M  
CaC12) R inge r ' s  so lu t ion  c o n t a i n i n g  6 m M  Mg. 

The  a m p l i t u d e  of G A B A  depo la r i za t ions  was decreased  
(or increased) ,  whi le  ne rve  t e r m i n a l s  were depolar ized  (or 
hyperpo la r i zed )  b y  a p p l y i n g  a c o n s t a n t  c a t h o d a l  (or 
anodal )  c u r r e n t  t h r o u g h  a b r idge-c i rcu i t  a. This  i nd i ca t ed  
t h a t  t he  G A B A  depo la r i za t ion  was p roduced  b y  an  in- 
crease of t i le m e m b r a n e  p e r m e a b i l i t y  to  some ions. The  
G A B A  depo la r i za t ion  r e m a i n e d  u n c h a n g e d  in t he  Na- f tee  
Tris solut ion.  

The  G A B A  depo la r i za t ion  could be  i n h i b i t e d  in t he  
presence  of p i c ro tox in  (Figure 2-C); w h e n  p i c ro tox in  
was appl ied  to  p repa ra t ions ,  no depo la r i za t ion  of n e r v e  
t e r m i n a l s  was  observed .  No effect  of s t r y c h i n i n e  on  t he  
G A B A  depo la r i za t ion  was observed .  I n h i b i t i o n s  of 
n e i t h e r  t h e  n ico t in ic  t r a n s m i s s i o n  no r  t he  depo la r i za t ion  
of p resynape ic  ne rve  t e r m i n a l s  were obse rved  in t h e  pre-  
sence of o the r  amino -ac ids  (less t h a n  1 raM),  such  as 
L-glu tamic  acid, glycine or fl-alanine. 

Discussion. Accord ing  to  t he  p r e sen t  expe r imen t ,  some 
k ind  of m e m b r a n e  recep to r  wh ich  is sens i t ive  to  G A B A  
seems to be  loca ted  a t  p regang l ion ic  ne rve  t e rmina l s .  
The  m a i n  cause  of t he  i n h i b i t i o n  of t he  n ico t in ic  t r ans -  
miss ion  in t he  p re sen t  p r e p a r a t i o n  was a p p a r e n t l y  due  to  a 
r educ t i on  of ACh release f rom p r e s y n a p t i c  ne rve  endings,  
be ing  caused  b y  t he  G A B A  depo la r i za t ion  a t  p regangl ion ic  
n e r v e  t e rmina l s .  

The  p r e sen t  resu l t s  sugges t  t h a t  t h e  G A B A  depolar iza-  
t ion  of p regangl ion ic  ne rve  t e r m i n a l s  m a y  be  due  to  a n  
increase  in  t he  m e m b r a n e  p e r m e a b i l i t y  to  c e r t a i n  ions, 
p r e s u m a b l y  sod ium a n d / o r  ch lor ide  ions. The  fac t  t h a t  no  
apprec iab le  changes  in t he  G A B A  depo la r i za t ion  were 
obse rved  in t h e  Na-f ree  Tris so lu t ion  sugges ted  t h a t  t h e  
G A B A  depo la r i za t ion  m i g h t  be  p roduced  b y  a n  increase  
of t he  m e m b r a n e  p e r m e a b i l i t y  to  chlor ide  ions. 

Zusammen/assung. Die h e m m e n d e  W i r k u n g  voi1 G A B A  
auf  die synap t i s che  T ransmi s s ion  wi rd  a n a l y s i e r t  u n d  
nachgewiesen ,  dass  der  A n g r i f f s p u n k t  des G A B A  of fenba r  
p r g s y n a p t i s c h  ist, i n d e m  es p r / i synap t i s ch  zu deu t l i che r  
Depo la r i s a t i on  f i ihrt .  
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S o d i u m  A c e t y l s a l i c y l a t e  Ef fec t iveness  A g a i n s t  Fever  Induced  by L e u k o c y t i c  P y r o g e n  and 

P r o s t a g l a n d i n  E1 in the  Cat 1 

Smal l  q u a n t i t i e s  of l eukocy t ic  py r ogen  (LP) p laced  
w i t h i n  t h e  t h i r d  ven t r i c l e  2 or d i r ec t ly  in to  t he  p r eop t i c /  
a n t e r i o r  h y p o t h a l a m i c  area  a,4 are  k n o w n  to evoke  a 
febri le  response  in t he  u n a n e s t h e t i z e d  an imal .  S o d i u m  
ace ty l sa l i cy la t e  (NaASA) has  been  s h o w n  to be  effect ive 
as a n  a n t i p y r e t i c  w h e n  a d m i n i s t e r e d  a t  t he  same loci2, ~. 
Since p r o s t a g l a n d i n  E1 (PGE1) has  also p r o v e d  to be  a 
p o t e n t  py re t i c  a g e n t  w h e n  d i sc re te ly  app l i ed  to  t he  same  
region of the  b r a i n  ~-* a n d  since t he  syn thes i s  a n d  release 
of endogenous  PG~; t are i n h i b i t e d  b y  N a A S A  9, VANE has  
p roposed  t h a t  py ro gen  fever  m a y  be  m e d i a t e d  b y  PGE1 in 
t h e  p r e o p t i c / a n t e r i o r  h y p o t h a l a m i c  area.  T he  a n t i p y r e t i c  
ac t ion  of N a A S A  aga i n s t  a con t ro l led  cha l lenge  of exo- 

genous  L P  a n d  P G E  1 has  been  ut i l ized here  to  f u r t h e r  
examine  t he  h y p o t h e s i s  t h a t  local  syn thes i s  a n d  release 
of P G E  1 are imp l i ca t ed  in t he  febri le  response  to leuko- 
cyt ic  pyrogen .  

Meterials and methods. Six h e a l t h y  ma le  ca t s  weighing  
be tween  3.6 a n d  4.1 kg were used  in t h i s  s tudy .  U n d e r  
h a l o t h a n e  anes thes ia ,  ce rebra l  c annu lae  were i m p l a n t e d  
s t e reo tax ica l ly  to  p rov ide  access to  t he  t h i r d  ventr ic le .  
Drug  t e s t s  were b e g u n  1 week a f te r  su rge ry  a n d  were 
c o n d u c t e d  a t  week ly  in t e rva l s  the rea f te r .  B o d y  t empe r -  
a t u r e  was assessed w i t h  a rec ta l  t h e r m i s t o r  a n d  tele- 
t h e r m o m e t e r  and  c o n t i n u o u s l y  r ecorded  on  a po lyg raph .  
N o r m a l  b o d y  t e m p e r a t u r e  was m o n i t o r e d  for  a t  leas t  1 h 
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pr ior  to  d rug  admin i s t r a t i on .  PGE11~ and  N a A S A  11 were 
solubi l ized in steri le 0.9% saline, ad ju s t ed  to  p H  7.3 a n d  
passed  t h r o u g h  a Millex fi l ter.  This  vehic le  was  also used 
for con t ro l  in ject ions .  S t a n d a r d  doses of ca t  l eukocy t ic  
py rogen  12 (0.1 ml) and  P G E  1 (10 [zg in 0.1 ml) were g iven  
v ia  t h e  3rd ventr ic le .  These  doses were chosen  for t h e i r  
c o m p a r a b l e  e l eva t ion  of b o d y  t e m p e r a t u r e .  N a A S A  
(100 m g / k g  i.v.) was  in j ec t ed  in to  a b r ach i a l  ve in  a b o u t  
8 m i n  before  t he  pyre t i c  a g e n t  was  given.  Th i s  dosage is 
k n o w n  to i n h i b i t  or reduce  fever  due to  l eukocyt ic  
py rogen  5. 

Results and discussion. The  febri le  response  was eva lua-  
ted  w i t h  t he  fol lowing p a r a m e t e r s  : a) l a t ency  in m i n  f rom 
in jec t ion  of L P  or P G E  1 to t h e  onse t  of fever, b) t i m e  in 
ra in  f rom in i t i a t ion  of t h e r m a l  rise to  p e a k  fever  and  c) 
t he  p e a k  fever  deve loped  in degrees cent igrade .  I n  t he  
absence  of NaASA,  t he  pyres is  evoked b y  L P  and  PGE~ 
p laced  in  t he  3rd ven t r i c le  were essent ia l ly  e q u i v a l e n t  in  
m a g n i t u d e  b u t  developed over  v e r y  d i f fe ren t  courses of 
t ime.  A l a t e n t  pe r iod  of 44.2 4- S.E. 3.8 m i n  was requ i red  
before t he  increase  of t e m p e r a t u r e  b e g a n  a f te r  in j ec t ion  
of LP.  On t he  o the r  hand ,  t he  onse t  of fever  w i t h  P G E  1 
occurred  on ly  4.3 4- 0.4 ra in  a f te r  a d m i n i s t r a t i o n .  I n  
spi te  of th i s  g rea t  d i s p a r i t y  in l a t ency  (p < 0.001), i t  
was  found  t h a t  t he  t i m e  to  r each  p e a k  fever  a f te r  onse t  
was precise ly  t he  same for bo th .  The  ave rage  rise of body  
t e m p e r a t u r e  o b t a i n e d  w i t h  t he  s t a n d a r d  dose of L P  was 
2.12 ~ 0.16~ a n d  t h a t  for P G E  t was 2.29 • 0.15~ 

P r e t r e a t m e n t  of t he  cats  w i t h  N a A S A  d e m o n s t r a b l y  
a l te red  t he  response  to L P  b u t  h a d  v e r y  l i t t le  effect  on 
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2Evaluation of fever development in 6 cats after intracerebro- 
ventricular injection of leukocytie pyrogen (LP) and prostaglandin E 1 
(PGE1) alone and with sodium acetylsalicylate (NaASA) pretreatment. 

t h a t  to  P G E  1. The  l a t ency  a f te r  L P  was d r a m a t i c a l l y  
p ro longed  f rom 44.2 d: 3.8 ra in  to  95.0 4- 7.3 ra in  b y  
N a A S A  (p < 0.001), b u t  t h a t  for PGE~ was u n c h a n g e d  
b y  t he  NaASA.  The  a n t i p y r e t i c  agen t  also l e n g t h e n e d  t h e  
per iod  f rom onse t  to  p e a k  fever  a f te r  in j ec t ion  of L P  
f rom 73.3 • 3.8 m i n  to 95.0 ~_ 8.4 m i n  (p < 0.1), b u t  i t  
d id  no t  a l t e r  t h e  d u r a t i o n  of t h i s  per iod  a f te r  P G E  v The  
peak  fever  deve loped  b y  t he  s t a n d a r d  dose of L P  was 
s ign i f i can t ly  reduced  to an  ave rage  rise of 1.52 4- 0.09 ~ 
(p < 0.02). I n  cont ras t ,  t h e  m a g n i t u d e  of t he  P G E  1 fever  
was essent ia l ly  unal te red .  

Ch ronome t r i c  e v a l u a t i o n  of t h e  febr i le  response  has  
revea led  some i n fo rma t ive  differences  as well  as s imi lar i t ies  
be tween  L P  and  PGE~ fevers  of equa l  m a g n i t u d e .  The  
m o s t  s ign i f ican t  di f ference was in t he  l a t e n t  period.  The  
ave rage  l a t e n c y  for L P  a lone  was over  40 m i n  whi le  t h a t  
for PGE~ was on ly  a b o u t  4 min.  I n  add i t ion ,  the  m o s t  
s ign i f ican t  effect  of N a A S A  was to  de lay  t he  onse t  of fever  
a f te r  a d m i n i s t r a t i o n  of LP.  None  of t he  a n t i p y r e t i c  effects 
of N a A S A  exh ib i t ed  aga ins t  L P  fever  were a p p a r e n t  for 
the  p y r e x i a  due to  P G E  1. Th i s  obse rva t i on  is cons i s t en t  
w i t h  t h a t  r epo r t ed  b y  MILTON and  WENDLANDm 6 for 
t he  an t i py re t i c  c o m p o u n d  ace t amidopheno l .  The  possi-  
b i l i ty  t h a t  L P  a n d  PGE~ m a y e m p l o y  c o m m o n  m e c h a n i s m s  
in p roduc ing  fever  m a y  be  in fe r red  f rom t h e i r  e q u i v a l e n t  
r a t e s  of fever  d e v e l o p m e n t  a f te r  onset .  I-Iowever, L P  
requires  an  in i t i a l  r a te - l imi t ing ,  N a A S A - s e n s i t i v e  process  
while  P G E  t does not .  

The  d a t a  o b t a i n e d  in th i s  p r e l i m i n a r y  i nves t i ga t i on  are 
no t  i ncons i s t en t  w i t h  t he  p roposa l  9 t h a t  L P  m a y  p roduce  
fever  b y  s t i m u l a t i n g  t he  syn thes i s  a n d  release of P G E t  in 
t he  p r e o p t i c / a n t e r i o r  h y p o t h a l a m i c  area.  I f  such  were t he  
case, t h e n  t he  long l a t ency  m i g h t  ref lect  a n  i n d u c t i o n  
per iod  for P G E  1 synthes is .  FELDt~ERG and  GUPTA ls h a v e  
ve ry  r ecen t ly  r epo r t ed  ev idence  of a P G E l - l i k e  s u b s t a n c e  
in the  ce rebrosp ina l  f luid of u n a n e s t h e t i z e d  ca ts  a f t e r  
e n d o t o x i n  admin i s t r a t i on .  

Zusammen/assung. Fieber  wurde  d u r c h  die in t ra -  
ventrikul~Lre I n j e k t i o n  gleich w i r k s a m e r  Dosen  yon  
L e u k o z y t e n - P y r o g e n  (LP) u n d  P r o s t a g l a n d i n  E 1 (PGE1) 
hervorgerufen .  Das  F ieber  en twicke l t e  s ich n a c h  Beg inn  
m i t  e iner  fiir be ide  S u b s t a n z e n  genau  gle ichen Anst iegs-  
r a t e  der  T e m p e r a t u r ,  die L a t e n z z e i t  bis  zum F i e b e r b e g i n n  
war fiir L P  j edoch  l~nger  als fiir PGEa . .Die  i.v. Gabe  yon  
N a t r i u m s a l i c y l a t  verz6ger te  den  Beginn ,  v e r l a n g s a m t e  
die Ans t i egsgeschwind igke i t  u n d  se tz te  das  Ansmass  des 
L P - F i e b e r s  herab ,  es war  j edoch  ohne  Einf luss  be im  P G E  1- 
Fieber .  
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