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T h e  Effect  o f  H a l o p e r i d o l  on  the  S leep  Cycle  of  the  Cat  

Haloper idol ,  a neuro lep t ic  agen t  whose  value  in the  
t r e a t m e n t  of psychoses  has  been  es tab l i shed  ~, induces  
m a r k e d  d e p r e s s a n t  effects  a t  the  level of t he  cent ra l  
ne rvous  sys tem.  Small  doses  of ha loper idol  decrease spon-  
t aneous  m o t o r  ac t iv i ty  on  u n a n a e s t h e t i z e d  animals ,  in- 
c reas ing  the  incidence of  sleep ,.3 

A n u m b e r  of s tud ies  4,~ have  ind ica ted  t h a t  sleep in 
m a m m a l s  is cha rac te r i zed  b y  the  cyclic a l t e rna t ion  of 2 
d i f fe ren t  phases :  (a) sleep wi th  s low-wave  ac t iv i ty  on the  
neocor tex ,  h igh  vo l tage  spikes  in t he  h i p p o c a m p u s  and  a 
par t i a l ly  re laxed  pos ture ,  t e r m e d  s low-wave sleep and  
(b) s leep charac te r ized  b y  de synch ron i za t i on  of t he  cort ico-  
gram,  t h e t a  ac t iv i ty  in t h e  h ippocampus ,  bu r s t s  of rap id  
eye m o v e m e n t s  (REM) a n d  loss of pos tu ra l  tone,  t e r m e d  
R E M  sleep. 

The  following e x p e r i m e n t s  have  been  des igned to  ex- 
amine  w h e t h e r  var ious  doses of haloper idoI  m a y  change  
the  ra te  of cyclic a l t e rna t ion  of sleep phases  and  the i r  
e lec t rophysiological  man i f e s t a t i ons  in unanaes the t i z e d  
cats  w i th  indwel l ing e lec t rodes  in t he  brain.  

wave  sleep t ime,  (d) pe rcen tage  R E M  sleep t ime,  (e) l a t ency  
of the  f i rs t  R E M  per iod and  (f) n u m b e r  of R E M  periods.  

Haloper ido l  d id  no t  induce  any  apprec iab le  change  in 
the  e lec t roencepha lograph ic  p a t t e r n s  bu t  s ignif icant ly  
modif ied  the  s leep/wakefu lness  cycle. The drug  in doses  of 
2.0 and  4.0 mg /kg  s igni f icant ly  de layed  the  onse t  of t he  
f i rs t  R E M  per iod and  reduced  the  n u m b e r  of R E M  per iods  
and  t h e  pe rcen tage  R E M  sleep t ime  (Table). There  was  
also a s igni f icant  decrease  in t he  n u m b e r  of awaken ings  
a f te r  a d m i n i s t r a t i o n  of the  h ighes t  dose of the  compound ,  
mos t  of t he  wakefu lness  being a t  t he  beginning,  a f t e r  
which  sleep accoun ted  for a lmos t  100%. Al though  to t a l  
sleep t ime  increase was  no t  s igni f icant  when  c o mp a r e d  
wi th  t he  cont ro l  (Table), s low-wave sleep t ime  was  signifi- 
can t ly  increased a f te r  4.0 mg/kg  haloperidol .  

I t  is conc luded  t h a t  haloper idol  p rovokes  a r educ t ion  of 
R E M  sleep t ime  and  an increase of s low-wave sleep t ime,  
a l t hough  it r emains  to  be d e t e r m i n e d  w h e t h e r  it  exercises  
a p o t e n t i a t i o n  of s low-wave sleep or a specific suppress ive  
effect  on R E M  sleep e. 

The effect of haloperidol on some variables of the sleep-wakefulness cycle 

Treatment No. of Total sleep Slow-wave Latency of REM No. of REM bIEM sleep 
arousals time (%) sleep time (%) period (rain) periods time (%) 

Solvent 32,0 4- 6.0 79.9 4- 11.0 54.5 4- 16.6 62.9 4- 23.0 8.8 4- 1.8 25.4 ± 11.I 

Haloperidol 

1 mg/kg 
2 mg/kg 
4 mg/kg 

22.0 i 9.0 85.5 -t- 9.4 71.2 ± 18.0 103.9 ~ 70.5 6.2 -t= 3.1 ~ 14.3 ± 5.0 ~ 
29.0 :k 4.4 85.8 -t- 8.6 79.2 4- 6.7 201.5 4- 65.2 b 2.6 -t= 1.3 ~ 6.6 4- 3.6 ~' 
16.0 :k 5.1b 92.9 i 3.7 91.4 :~ 5.3 ~ 281.6 4- 80.2 ~ 1.0 ± 1.0 ~ 1.5 =1- 3.I ~ 

Mean values with standard deviations are shown. Differences in mean wdues were tested for significance at the 0.05 level by applying the one 
sample t-test. ~ P < 0.05. b p < 0.01. c p < 0.001. 

E lec t rodes  were i m p l a n t e d  p e r m a n e n t l y  on the  la teral  
cor tex  and  v e n t r a l  h i p p o c a m p u s  of 5 adu l t  cats,  and  were 
also i m p l a n t e d  in t he  dorsal  neck  muscles  for e lec t romyo-  
g rams  and  on the  ou te r  edges of the  2 orb i t s  for electro-  
oculograms.  

Ten  days  a f te r  imp lan t a t i on ,  when  cats  were fully re- 
covered,  t h e y  were  p laced  in a d imly  l igh ted  soundproof  
isolated box which had  a one -way  mirror .  The na tu ra l  
s leep-awake  cycle of the  an imals  was  recorded  in sessions 
las t ing  6 h s t a r t i ng  a t  09.00. 

Dur ing  t h e  f irs t  sessions, t he  an imals '  behav iou r  was 
a f fec ted  b y  the  nove l ty  of c i rcumstances .  T h e y  s p e n t  more  
t ime  awake  and  i t  took  longer for t h e m  to  fall as leep and  
to  reach  each  s tage  of sleep. There  were  also more  f r eque n t  
awakenings .  

Af te r  4-5  sessions when  the  an imals  were  fully a d a p t e d  
to  the i r  new e n v i r o n m e n t  as j udged  by  t h e  cons i s t ency  of 
the i r  s leep/wakefu lness  cycles, t r e a t m e n t s  were begun.  

Haloper ido t  was  dissolved in a 30% aqueous  so lu t ion  of  
p ropy l ene  glycol and  s tud ied  a t  3 dose levels (1.0, 2.0 a n d  
4.0 mg/kg)  admin i s t e r ed  in r a n d o m  order.  Drug  or so lven t  
serving as a cont ro l  were g iven at  4 days  in te rva l s  i.p. 
20 rain before t he  e x p e r i m e n t a l  sessions began.  There  were 
6 sessions for each  ca t  co r respond ing  wi th  t he  3 d i f fe rent  
drug  doses  and  3 so lven t  inject ions.  

Af te r  each session we ca lcu la ted :  (a) n u m b e r  of electro-  
graphic  arousals,  (b) to ta l  sleep t ime,  (c) pe rcen tage  slow- 

Rdsumd. L'e f fe t  de  l 'halop6ridol  sur  le cycle sommei l /  
veille a 6t6 6tudi6 stir des cha t s  adul tes  por t eu r s  d'61ec- 
t rodes  c h r o n i q u e m e n t  implan t6es  pour  l ' en reg i s t r emen t  
de I 'EEG,  EMG et  des m o u v e m e n t s  des yeux.  L 'ha lo-  
p6ridol a fait  a u g m e n t e r  d ' u n e  mani6re  s ignif icat ive l ' indice 
de sommei l  ~t ondes  lentes.  I1 a p rodu i t  l ' appa r i t ion  t a rd ive  
de la premi6re  p6riode de m o u v e m e n t s  oculaires rap ides  
(REM) en r6duisant  le n o m b r e  de p6riodes et  l ' indice  du 
sommei l  REM.  
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