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Pro longat ion  of Hypnos i s  
by  5 - H y d r o x y t r y p t a m i n e  (Serotonin)  

SHORE, ~ILVER and  BRODIE 1, in a recent  note  in th is  
journal ,  h a v e  descr ibed expe r imen t s  in which  the  sleep- 
ing t imes  of mice p r e t r e a t e d  wi th  5 - h y d r o x y t r y p t a m i n e  
(5-HT) were  compared  wi th  those  g iven  hexobarb i tone  
alone. The  m e a n  s leeping t i m e  for t he  mice given 5-HT 
before t he  h e x o b a r b i t o n e  was found to  be  some 300% 
longer  t h a n  t h a t  of t h e  controls .  Moreover ,  t he  hypnosis-  
p ro longing  effect  of 5 - H T  was subs t an t i a l l y  diminished 
when  mice  were  g iven  pr ior  to  5 - H T  the  compound,  
lysergic acid d i e thy l amide ,  which  is known  to an tagonize  
several  ac t ions  of 5 - H T  and which  has  also the  inter-  
est ing p r o p e r t y  of p roduc ing  in m a n  m e n t a l  d i s turbances  
resembl ing  sch izophren ia .  These  obse rva t ions  were  he ld  
to s u p p o r t  the  concep t  a d v a n c e d  by  ~vVooLLEY and  SHAW $ 
" t h a t  se ro ton in  has  an  i m p o r t a n t  role  to  p l ay  in m e n t a l  
processes and t h a t  t he  suppress ion of its ac t ion  resul ts  in 
a m e n t a l  d i so rde r" .  

Now w h e n  t h e y  p u t  fo rward  this  idea,  WOOLLI~Y and  
SHAW a d d e d :  " O f  course, this  m a y  be the  wrong  in- 
ference f rom t h e  pha rmaco log ica l  f i nd ings . . .  T h e  m e n t a l  
d i s turbances  m a y  be no more  t h a n  the  ref lec t ion  of 
d iminished  b lood flow which  t h e y  (cer tain chemica l  
analogues  of 5-HT) m a y  cause  in t he  brain .  To  this  
objec t ion  the re  is as y e t  no a d e q u a t e  answer,  and i t  
m a y  be  t h e  t rue  e x p l a n a t i o n . "  The  poss ib i l i ty  t h a t  t he  
hypnos is -pro longing  ac t ion  of 5 - H T  is s econda ry  to  an 
act ion on blood vessels must ,  I bel ieve,  still  be considered 
in v iew of some of t he  fol lowing observa t ions ,  

Like  SHORE, SILVER, and BRODIE, I h a v e  found t h a t  
5-HT can  p o t e n t i a t e  cons ide rab ly  the  h y p n o t i c  effect  of 
a ba rb i tu ra te .  I would  agree  w i t h  t h e m  t h a t  th is  effect  is 
unl ikely  to  be  due  to  a specif ic  in te r fe rence  w i t h  t he  
de tox ica t ion  of ba rb i tu ra te s ,  for  I h a v e  found  t h a t  t he  
h y p n o t i c  effect  of chloral  h y d r a t e  is s imi la r ly  increased 
in du ra t i on  b y  5 -HT (Table). This  p r o p e r t y  of 5 - H T  does 
not  a p p e a r  to be  h igh ly  specific, however .  I h a v e  noted  

Effect of various compounds on the duration of the sleep produced 
in mice by the intraperitoneal injection of either cyclobarbitone 

(100 mg/kg) or chloral hydrate (250 mg]kg). 
Each compound was injected either intraperitonealiy (i.p.) or sub- 
cutaneously (s.c.) 10 rain before the hypnotic. The sleeping times 
given are the means for groups of 10 mice--in each experiment the 
hypnotic was given to 20 mice, 10 of which had already received the 
compound under investigation. The figure in brackets after each 
mean sleeping time is the standard error for the 10 observations. The 
't '  test sho~'s most of the differences to be significant at the P = 0-01 

level and ahnost all at  the P = 0-1 level. 

(1) Experiments with cyclobarbitone 

Pre-treatment 

Sleeping time 

5-HT 20 mg/kg i .p. .  
5-HT 20 mg/kg s.c.. 
5-IIT 20 mg/kg s.c.. 
5-HT 20 mg/kg s.c.. 
Histamine 20 mg/kg i .p. .  
Histamine 20 mg/kg i.p..  

Treated 
group 

rain 
so (7.s) 
8s ( 8 . s )  
67 (19.8) 
61 (10.1) 
68 (6.7) 
73 (3.9) 

Control 
group 

rain 

47 (7.3) 
25 (4.4) 
36 (3.7) 
42 (5.0) 
44 (4.9) 
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it, no t  on ly  wi th  bu fo t en ine  and  t r y p t a m i n e  itself, bu t  
also w i t h  severa l  o t h e r  c o m p o u n d s  which  do no t  re- 
semble  5 - H T  near ly  so closely,  e.g. ad rena l ine  and  his ta-  
mine  (Table). 

(~) Experiments with chloral hydrate 

Sleeping time 

Pre-treatment Treated 
group 

5-HT 20 mg/kg i.p..  
Bufotenine 20 mg/kg i.p..  
Tryptamine 20 mg/kg i.p..  
Histamine 10 mg/kg i .p. .  
Histamine 10 mg/kg i.p..  
Histamine 10 mglkg s.c.. 
Adrenaline 5 mg/kg i,p. 
Adrenaline 5 mg/kg s.c. 
Adrenaline 3 mg/kg i.p..  
Adrenaline 3 mg/kg s.c.. 

rain 
s6 (12.1) 
81 (10.4) 
37 (3,1) 
3s (3,1) 
51 (3-9) 
54 (5.1) 
98 (13.0) 
7o (19.2) 
65 (9.6)  
39 (4.1) 

Control 
group 

rain 
20 (2.3) 
22 (2.8) 
22 (2.4) 
26 (3.1) 
26 (4.2) 
32 (3-7) 
35 (5.6) 
20 (3"3) 
24 (2.3) 
31 (4.9) 

Other  workers  h a v e  pub l i shed  s imi la r  f indings.  F o r  
example ,  ~VERLE and  LENTZEN 3 showed  t h a t  va r ious  
vasoac t ive  drugs  (h is tamine,  vasopress in ,  ad rena l ine  
and sympato l ,  bu t  no t  ace ty l cho l ine  o r  adeny l i c  acid) 
could deepen and pro long  the  sleep p roduced  in t he  rab-  
bi t  by  ev ipan  and other ,  u n r e l a t e d  hypno t i c s .  Cer t a in  
ca rbohydra t e  me tabo l i t e s  4, colehic ine  s, and  even  some  
pure ly  inorganic  agents  ~ -  n o t a b l y  p o t a s s i u m  sa l t s  ~ -  h a v e  
been found capable  of p ro long ing  the  h y p n o t i c  ef fec t  of 
barb i tu ra tes .  

If, as seems l ikely 4, the  p ro longa t ion  of b a r b i t u r a t e  
anaes thes ia  by  such agen ts  as l a c t a t e  and  g l u t a m a t e  is 
b rough t  about  t h rough  t h e  m e d i a t i o n  of adrena l ine ,  i t  
follows tha t  a lmost  all of t he  k n o w n  hypnos i s -p ro long ing  
agents  are drugs which  exer t ,  d i r ec t ly  or  ind i rec t ly , ,  
powerful  effects on the  c i r cu l a to ry  sys tem.  I t  t he re fo re  
seems possible t h a t  t he  ab i l i ty  of 5 - H T  to  p ro long  
hypnos is  m a y  be due  to  a r e l a t i ve ly  unspecif ic ,  v a s c u l a r  
effect.  

F.  N.  FASTIER 

Department el Medicine, Otago University Medical 
School, Dunedin, New Zealand, May  73, 1956. 

Zusammen/assung 

Die Angabe ,  dass 5 - O x y t r y p t a m i n  (Serotonin)  die 
Chtora thydra t -  oder  B a r b i t u r s i i u r e - H y p n o s e  bei  Miiusen 
ver l~ngern  kann,  w u r d e  best l i t ig t .  D a  aber  Stoffe  wie  
Adrena l in  und H i s t a m i n  den g le ichen E f f e k t  zeigten,  er- 
schein t  es mOglich, dass  die hypnosever l i~ngernde  E igen-  
schaf t  des 5 - O x y t r y p t a m i n  auf  e inen r e l a t i v  unspezif i -  
schen, vaskul i i ren  E f f e k t  zur i ickzuf t ihren  ist. 
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