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Purk in je  fibres (personal observat ions) .  Elec t r ica l  re- 
cording is achieved by  s t a n d a r d  microelect rode tech-  
n iques  s. 

Results and discussion. In  a series of 26 expe r imen t s  the  
ionophore  shor tened  the  act ion po ten t i a l  du ra t ion  whe t h e r  
measured  a t  50%, 75%, 90% or 100% of repolar izat ion.  
The ionophore  decreased the  level of the  p la teau  whe t h e r  
measured  50, 100, 150 or 200 msec a f te r  onse t  of the  
ac t ion  poten t ia l .  In  mos t  expe r imen t s  the  ionophore  
hyperpo la r ized  the  m e m b r a n e  and  the  p r e p a r a t i o n  
became  less easily exci table  b y  an ex te rna l  s t imulus.  
Exposu re  of the  p repa ra t ion  to  l a n t h a n u m  chloride 
(50 ~M), verapami l  (1 rag/l), p ropranolo l  (10 -6 M), or 
prac to lo l  (10 ~4 M) did no t  inh ib i t  these  effects  of X-537A 
on the  act ion potent ia l .  

Effect of X-537A on a canine Purkinje fibre preparation 

Overshoot Plateau Action Maximum 
(mV) height �9 potential diastolic 

( m V )  duration b potential 
(msec) (mY) 

Control + 34 + 2 322 --94 
Practolol + 27 -- 5 424 --93 
X-537A + 23 --31 209 --95 

~Level of the plateau with respect to 0 mV measured 100 msec after 
onset of the upstroke of the action potential, bMeasured from the 
onset of the upstroke of the action potential to 100% repolarization. 

A B C 

\ . . . .  
The effect of X-537A on a Purkinje fibre. 
A) Control, external stimulation at 1.2 Hz. B) After exposure to 
practolol 10 4 M for 137 rain. C) After exposure to X-537A 10 -a M 
for 50 rain. The external potassium concentration was 4 mM per 
liter. 0 mV and --100 mV are indicated by the vertical calibration. 
The horizontal dots are 100 msec apart. 

The Figure  shows the  typ ica l  effect  of X-537A (10 -5 M) 
on a canine Purk in je  fibre p repa ra t ion  t h a t  had  been  
superfused  for 137 rain w i th  practolol  (10 .4 M). Pane l  A) 
is t he  contro l  act ion potent ia l .  Pane l  B) is the  act ion 
po ten t i a l  a f ter  exposure  to  practolol  (10 -4 M) for 137 min. 
Pane l  C) shows the  act ion po ten t i a l  a f t e r  exposure  to  
X-537A (10 -5 M) for 50 min.  The Table  summar izes  the  
resul t  of th is  exper iment .  

The change  in the  overshoot  (Figure and  Table) m a y  
be due to  an ionophore- induced  increase in intracel lular  
sod ium concen t ra t ion  (Nai) or the  decrease in overshoot  
m a y  be due to  practolol  exposure.  The decrease in p la teau  
po ten t i a l  is due to  the  increase in ou tward  po ta s s ium cur- 
r e n t  and  to  the  decrease in inward  dr iv ing force on cal- 
cium. These effects are due  to  t he  ionophore - induced  
increase in Cal. The d r ama t i c  shor ten ing  of the  act ion 
po ten t i a l  dura t ion  resul ts  f rom the  Cai- induced increase 
in po ta s s ium permeabi l i ty .  The s l ight  ionophore- induced  
increase in m a x i m u m  diastolic po ten t i a l  is no t  s ignif icant  
in th is  expe r imen t  b u t  in o ther  expe r imen t s  pe r fo rmed  
wi th  po tas s ium concen t ra t ions  of 2.7 m M  or 2.0 m M ,  
ionophore- induced  increase in Ca1 caused s ignif icant  
hyperpo la r i za t ion  of the  membrane .  

In  spon taneous  prepara t ions ,  X-537A suppressed  spon-  
t aneous  ac t iv i ty .  The absence  of calc ium p reven t ed  the  
ionophore  effect.  Purk in je  fibres of a dog p re t r ea t ed  wi th  
reserpine  (total  dose 1.2 mg/kg  d iv ided  over  4 days) were 
exposed  to  practolol  (10 _4 M) and X-537A (10-~ M). The 
effect  of X-537A on th is  p repa ra t ion  was ident ical  to  the  
effect  on the  p repa ra t ion  shown in t he  Figure.  

These resul ts  t end  to  conf i rm the  suggest ion t h a t  Ca~ 
modula tes  po tas s ium pe rmeab i l i t y  in cardiac t issues 6, 9 as 
i t  has  been  shown to  do in o ther  exci table  cells l~  
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Summary. P G E  1 po ten t i a ted ,  while diclofenac,  a p ros tag land in  synthes is  inhibi tor ,  an tagonized  hexobarb i tone  hyp-  
nosis in rats .  PGEl - induced  po ten t i a t i on  of hexoba rb i tone  sleep was inh ib i t ed  by  a 5HT synthes i s  inhib i tor  and by  a 
5HT receptor  blocker,  suggest ing t h a t  th is  po t en t i a t i on  is 5HT media ted .  

P ros t ag land ins  are p resen t  in bra in  and o the r  organs  of 
m a m m a l s  and are ex t r eme ly  act ive  in a n u m b e r  of bio- 
logical sys tems  e-4. P ros t ag land ins  of the  E series have  
been  shown to  cause p ro found  sedat ion,  s tupor  and  ca ta-  
tonia ,  when  admin i s t e red  in t raven t r i cu la r ly  to  cats  or 
i.v. to  chicksS-L In  a recen t  s t u d y  8, in t raper i tonea l  ad- 
min i s t r a t ion  of p ros tag land in  E 1 (PGE1) was shown to 
p roduce  marked  seda t ion  in rats ,  to  t he  e x t e n t  of pro-  
ducing  a behav ioura l  s t a t e  superf icial ly resembl ing  nor-  
mal  sleep with ,  however ,  an E E G  p a t t e r n  seen in no rma l  
waking  s ta te .  This  P G E  1 induced  sedat ion  was accompa-  
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Effect of prostaglandin E 1 and diclofenac on hexobarbitone hypnosis and effect of p-chlorophenylalanine and methysergide on prostaglandin 
E 1 induced potentiation of hexobarbitone hypnosis in albino rats 

Groups  n Sleeping t ime  (rain) P 
Mean 4- S E  

1 H e x o b a r b i t o n e  15 60.8 J= 4 .15 
2 P r o s t a g l a n d i n  E 1 + h e x o b a r b i t o n e  10 89.0 -}= 3.55 
3 Dic lofenac  + h e x o b a r b i t o n e  10 43.7 • 3.79 
4 p -Ch lo ropheny la l an ine  + p r o s t a g l a n d i u  E 1 _L h e x o b a r b i t o n e  10 60.0  -= 7.72 
5 Me thyse rg ide  + p r o s t a g l a n d i n  E 1 + h e x o b a r b i t o n e  10 57.1 • 7.35 

0 . 0 0 1  �9 

0.01 �9 

0.01 b 
0.01 b 

Significance in relation to control hexobarbitone group (Group 1). b Significance in relation to prostaglanding E 1 pretreated hexobarbitone 
group (Group 2). 

n ied  b y  increased  b r a i n  5 - h y d r o x y t r y p t a m i n e  (5HT) 
t u r n o v e r .  P G E  1 has  also been  repor ted  to p o t e n t i a t e  
h e x o b a r b i t o n e  sleep in mice 9. 

I n  a r ecen t  c o m m u n i c a t i o n  1~ we h a v e  r epo r t ed  t h a t  
PGE~ p o t e n t i a t e s  t he  an t inoc i cep t ive  effect  of subana l -  
gesic dose of m o r p h i n e  in rats ,  and  th i s  p o t e n t i a t i o n  was 
shown  to be  5HT media ted .  W e  h a v e  also r ecen t l y  r epor t -  
ed t h a t  h e x o b a r b i t o n e  h y p n o s i s  in  r a t s  is 5 H T - m e d i a t e d  11. 
I t  was  the re fore  t h o u g h t  wor thwh i l e  to  i nves t i ga t e  the  
effect  of P G E  1 on  h e x o b a r b i t o n e  sleep in r a t s  and  de ter -  
mine  t he  role of 5HT in t he  i n t e r ac t i on  b e t w e e n  these  2 
drugs.  

Material  and method. H e a l t h y  W i s t a r  a lb ino  rats ,  of 
e i t he r  sex, weighing  be t w een  100-150 g were used. Food  
was w i t h d r a w n  18 h before  and  w a t e r  i m m e d i a t e l y  before  
expe r in l en t a t i on .  All e x p e r i m e n t s  h a v e  been  c o n d u c t e d  
a t  a m b i e n t  t e m p e r a t u r e  of 30 • 2~ H e x o b a r b i t o n e  
sod ium (100 m g / k g  i.p.) i nduced  sleeping t i m e  was mea-  
sured  as t he  t i m e  i n t e rva l  be t w een  loss a n d  rega in  of 
r i g h t i n g  reflex. A t  leas t  10 an ima l s  were used for each  
con t ro l  and  d rug  p r e - t r e a t e d  group.  S t u d e n t ' s  t - tes t  was  
used for s t a t i s t i ca l  analysis .  

The  fol lowing drugs  were used :  h e x o b a r b i t o n e  sod ium 
(Bayer) ,  P G E  1 (Upjohn) ,  p - c h l o r o p h e n y l a l a n i n e  (Sigma),  
m e t h y s e r g i d e  (Sandoz) and  dic lofenac sod ium (Ciba- 
Geigy).  

P G E  1 (1 mg/kg)  was a d m i n i s t e r e d  15 m i n  before  hexo-  
b a r b i t o n e .  Diclofenac (15 mg/kg)  was a d m i n i s t e r e d  for 2 
consecu t ive  days,  t he  second in jec t ion  be ing  g iven  4 h 
before  h e x o b a r b i t o n e ,  p - C h l o r o p h e n y l a l a n i n e  (100 mg/kg)  
was  a d m i n i s t e r e d  for 3 consecu t ive  days,  t h e  las t  injec-  
t ion  be ing  g iven  24 h before  e x p e r i m e n t a t i o n ,  while  m e t h y -  
sergide (5 mg/kg)  was g iven  1 h before  e x p e r i m e n t a t i o n .  
All d rugs  used were a d m i n i s t e r e d  i.p. a n d  doses are 
expressed  as salts.  

Results. Resul t s  are s u m m a r i z e d  in t he  Table .  P G E  1 
s ign i f i can t ly  p o t e n t i a t e d  (46.3%) h e x o b a r b i t o n e  s leeping 
t ime.  Diclofenac,  on  t he  con t r a ry ,  s ign i f ican t ly  i n h i b i t e d  
(28.2%) h e x o b a r b i t o n e  hypnos is .  P r e t r e a t m e n t  w i t h  p- 
c h l o r o p h e n y l a l a n i n e  (p-CPA) or me thyse rg ide ,  signific- 
a n t l y  i n h i b i t e d  P G E  1 induced  p o t e n t i a t i o n  of h e x o b a r -  
b i tone  sleep b y  32.6% and  35.96%, respec t ive ly .  

Discussion. P G E l - i n d u c e d  p o t e n t i a t i o n  of h e x o b a r -  
b i tone  hypnos i s  in  r a t s  suppo r t s  the  ear l ier  o b s e r v a t i o n  
w i t h  mice 9. Th i s  p o t e n t i a t i o n  was found  to be  s igni f icant -  
ly i n h i b i t e d  b y  pr ior  t r e a t m e n t  w i t h  e i t he r  a se lect ive  
5HT syn thes i s  inh ib i to r ,  p - C P A  12, or a specific 5HT 
recep to r  an t agon i s t ,  me thyse rg ide .  This  c lear ly  impl ica tes  
5 H T  as t he  m e d i a t o r  in  P G E  1 p o t e n t i a t i o n  of h e x o b a r -  
b i tone .  PGE1 has  been  r epo r t ed  to p roduce  seda t ion  in 
r a t s  on  i.p. a d m i n i s t r a t i o n ,  n o t  b y  a d i r ec t  effect, b u t  
t h r o u g h  a n  increase  in b r a i n  5H T  t u r n o v e r  s. S tudies  
f rom th i s  l a b o r a t o r y  also ind ica t e  t h a t  P G E  1 enhances  

b r a i n  5 H T  t u r n o v e r  in  W i s t a r  r a t s  on i.p. a d m i n i s t r a -  
t ion  13. 

I t  m a y  be  a rgued  t h a t  t he  dose of P G E  1 used is re la t i -  
ve ly  large  and  could lead to  an  unphys io log ica l  concen-  
t r a t i o n  of t he  d rug  in t h e  bra in .  This  p o i n t  ha s  been  ef- 
fec t ive ly  c o u n t e r e d  in a r ecen t  c o m m u n i c a t i o n  s, in 
wh ich  i t  was  po in t ed  o u t  t h a t  80% of in jec ted  P G E  1 is 
r e m o v e d  b y  t h e  l iver  a n d  95~ b y  t he  lungs  1~ so t h a t  the  
c o n c e n t r a t i o n  of P G E  1 ac tua l ly  r each ing  t he  b r a i n  a f t e r  
i.p. a d m i n i s t r a t i o n  will be  e x t r e m e l y  small .  

Cons iderable  ev idence  l inks  b r a i n  5HT w i t h  sleep 15-1s. 
I t  t h u s  appea r s  possible  t h a t  P G E  1, b y  inc reas ing  b r a i n  
5HT t u r n o v e r ,  p o t e n t i a t e s  h e x o b a r b i t o n e - i n d u c e d  sleep, 
an  e v e n t  an togon ized  b y  drugs  k n o w n  to i n h i b i t  t he  
syn thes i s  or b lock  t he  recep tor  a c t i v i t y  of 5HT.  

Diclofenac,  a p o t e n t  i n h i b i t o r  of p r o s t a g l a n d i n  s y n t h e -  
t ase  19, s ign i f i can t ly  i n h i b i t e d  h e x o b a r b i t o n e  sleep, sug- 
ges t ing  t h a t  p r o s t a g l a n d i n s  are somehow l inked  to hexo-  
b a r b i t o n e  sleep. 

I n  v iew of the  o b s e r v a t i o n s  of t he  p r e sen t  s tudy ,  t h a t  
i n h i b i t i o n  of endogenous  syn thes i s  of p r o s t a g l a n d i n s  
an t agon i se  h e x o b a r b i t o n e  sleep and  i n h i b i t i o n  of 5HT 
syn thes i s  or r ecep to r  ac t ion  an tagon izes  P G E l - i n d u c e d  
p o t e n t i a t i o n  of h e x o b a r b i t o n e  sleep, coupled  w i t h  t he  
d a t a  t h a t  P G E  1 increases  t u r n o v e r  of b r a i n  5HT s, 13 and  
t he  r epo r t ed  5 H T  m e d i a t i o n  of h e x o b a r b i t o n e  h y p n o s i s  
in  rats ,  i t  m a y  be  h y p o t h e t i z e d  t h a t ,  in  rats ,  h e x o b a r -  
b i tone  t r iggers  off a P G E l - i n d u c e d  increase  in 5HT 
t u r n o v e r ,  wh ich  in t u r n  c o n t r i b u t e s  to  h e x o b a r b i t o n e  
sleep. However ,  t h i s  hypo thes i s  requi res  f u r t h e r  conf i r -  
m a t o r y  d a t a  a n d  work  in th i s  d i rec t ion  is in  progress .  
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