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Mediation of the Hypo~lycaemic Effect of 5-Hydroxytryptophan by a Central Nervous System Action 

L - 5 - h y d r o x y t r y p t o p h a n  (5HTP)  p roduces  hypogly-  
caemia  in mice p r e t r e a t e d  w i t h  m o n o a m i n e o x i d a s e  inh ib i -  
to t s  (MAOI)~,~. This  effect  appea r s  to  be  m e d i a t e d  b y  
5 - h y d r o x y t r y p t a m i n e  (5HT).  FtJ~MAX ~ suggested  t h a t  t he  
response  m a y  be  due  to  t h e  a c c u m u l a t i o n  of 5HT in the  
cen t ra l  ne rvous  s y s t e m  (CNS) since .marked effects  of 
cen t ra l  origin,  k n o w n  to be  p roduced  b y  5H T  (head tw i t ch -  
ing, t remor) ,  a ccom pan i ed  t he  hypog lycaemic  response.  
Moreover,  5HT,  which  does no t  p e n e t r a t e  in to  t he  CNS 
when  a d m i n i s t e r e d  i.v., d id  n o t  p roduce  hypog lycaemia .  
More i n fo rma t ion  concern ing  th i s  response  is p re sen ted  
in th i s  paper .  

2V[ethods. Male a lb ino  mice (25-30 g) s t a r v e d  o v e r n i g h t  
were used. All an ima l s  received n i a l a m i d e  (80 m g / k g  i.p.) 
20 h a n d  2 h p r io r  to  b lood s amp l ing ;  i.v. in jec t ions  were 
m a d e  in to  a ta i l  vein.  I n t r a c e r e b r o v e n t r i c u l a r  in jec t ions  
were m a d e  in a vo lume  of 10 bd accord ing  to  the  m e t h o d  of 
HALEY and  McCoRMICK 3, us ing  a 26 g • 1 cm needle.  The  
effect ive l eng th  of t h e  needle  was reduced  to  3 m m  b y  
inse r t ing  it  t h r o u g h  a t i g h t l y  f i t t i ng  P T F E  sleeve of 
ex t e rna l  d i a m e t e r  1 cm. 

Mice were l i gh t ly  a n a e s t h e t i s e d  w i t h  e the r  j u s t  p r io r  to  
b lood sampl ing  and  b lood was r em oved  f rom t h e  f emora l  
vein.  One sample  on ly  was r e m o v e d  f rom each  mouse.  The  
blood was i m m e d i a t e l y  cen t r i fuged  ( B e c k m a n  Microfuge) 
and  0.1 ml  p l a s m a  r e m o v e d  for glucose d e t e r m i n a t i o n .  
Glucose was measu red  us ing  a microco lor imet r ic  copper  
r e d u c t i o n  t e c h n i q u e  ~. 

W h e r e  2 t r e a t m e n t s  were i nvo lved  (i.e. d rug  so lu t ion  
and  cont ro l  vehicle) each  was a d m i n i s t e r e d  a l t e r n a t e l y  to  
mice  selected a t  r andom .  W h e r e  4 t r e a t m e n t s  were used 
(e.g. p e n t o b a r b i t o n e  + vehicle  for 5 H T P ;  p e n t o b a r b i t o n e  
+ 5 H T P ;  vehic le  for p e n t o b a r b i t o n e  + 5 H T P ;  vehic le  for 
p e n t o b a r b i t o n e  + vehicle  for 5HTP)  t he  t r e a t m e n t s  were  
r a n d o m i z e d  over  t he  t i m e  per iod  of the  expe r imen t .  
S ta t i s t i ca l  s ignif icance was assessed us ing  S t u d e n t ' s  
t - tes t  a n d  s ignif icance accep ted  where  p < 0.05. 
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Fig. 1. Effect of 5-hydroxytryptophan (5HTP) or 5-hydroxytrypt- 
amine (5HT) on plasma glucose when injected i.v. or intracerebro- 
ventricularly into nialamide treated mice. Each column represents 
the mean of 10 observations. The vertical bars indicate the standard 
errors. 
* Statistically significant difference (p < 0.05) between drug and 
control treatments. 

Drugs  used were L - 5 - h y d r o x y t r y p t o p h a n  (Calbiochem),  
5 - h y d r o x y t r y p t a m i n e  c rea t in ine  su lpha te  (Br i t i sh  Drug  
Houses) ,  p e n t o b a r b i t o n e  sod ium (Abbot t ) ,  u r e t h a n e  
(Br i t i sh  Drug  Houses) and  e-chloralose (Br i t i sh  Drug  
Houses) .  

Influence of route o/administration. I n  n i a l amide  t r e a t e d  
mice  5t-ITP (10 tzg) or 5HT (10 F-g) in jec ted  in t r ace reb ro -  
v e n t r i c u l a r l y  each  p roduced  a hypog lycaemic  response  
r e l a t i ve  to sal ine in j ec t ion  (Figure 1). Addi t iona l ly ,  
m a r k e d  head  t w i t c h i n g  a n d  t r e m o r  began  w i t h i n  m i n u t e s  
of -the in j ec t ion  of 5HT or i ts  precursor .  Only  5 H T P  
produced  hypog lycaemia ,  h e a d  t w i t c h i n g  and  t r e m o r  
w h e n  a d m i n i s t e r e d  i.v., as r epo r t ed  p rev ious ly  ~, 2. 

E/feet ol anaesthetics. The  a d m i n i s t r a t i o n  of pen to -  
b a r b i t o n e  (45 mg/kg) ,  u r e t h a n e  (975 mg/kg) ,  or chlora lose  
(114 mg/kg) ,  i.p. 15 ra in  p r io r  to  5 H T P  in jec t ion ,  pre-  
v e n t e d  t he  hypog lycaemic  responses,  p l a s m a  glucose be ing  
measu red  1 h af te r  t h e  in j ec t ion  of 5 H T P  (4 m g / k g  i .v. ;  
F igure  2). I n  these  e x p e r i m e n t s  u r e t h r a e  p roduced  
seda t ion  b u t  n o t  anaes thes ia .  Ne i the r  u r e t h a n e  nor  
chloralose  h a d  a n y  effect on  t he  p l a s m a  glucose of fasted,  
n i a l a m i d e - t r e a t e d  mice a t  th i s  t ime.  P e n t o b a r b i t o n e  was 
found  to h a v e  a s ign i f ican t  h y p o g l y c a e m i c  effect  u n d e r  
these  condi t ions ,  t h u s  r ende r ing  di f f icul t  t he  i n t e r p r e t a -  
t ion  of these  exper imen t s .  Howeve r  t he  g rea te r  hypogly-  
caemic  response  to  a larger  dose of 5 H T P  (8 mg/kg)  was 
also p r e v e n t e d  b y  p e n t o b a r b i t o n e .  

Discussion. The  ab i l i ty  of 5HT to p roduce  hypogly-  
caemia  w h e n  in jec ted  i n t r ace reb roven t r i cu l a r l y ,  b u t  no t  
i n t r avenous ly ,  in  n i a l amide  t r e a t e d  mice suggests  t h a t  t he  
hypog lycaemic  response  to 5 H T P  (seen a f te r  i.v. or i.c.v. 
in jec t ion)  m a y  be  m e d i a t e d  t h r o u g h  t he  a c c u m u l a t i o n  of 
5 H T  in t he  cen t ra l  ne rvous  sys tem.  S t i m u l a t i o n  of cen t ra l  
5 H T  receptors  ha s  b e e n  shown  to  inhibi~ t h e  secre t ion  of 
ad r enoco r t i co t roph i c  h o r m o n e  and  to increase  t h e  secre- 
t ion  of p r o l a c t i n  5. B o t h  these  effects could c o n t r i b u t e  
t owards  t h e  p r o d u c t i o n  of h y p o g l y c a e m i a  in t he  mouse  a, 7. 
The  p r e v e n t i o n  of t h e  5HITP response  b y  each  of 3 
d i f fe ren t  genera l  anae s the t i c s  (pen toba rb i tone ,  chloralose  
and  u re thane )  m a y  also be  sugges t ive  of a cen t ra l  ac t ion.  
These  anaes the t i c s  h a v e  been  s h o w n  va r ious ly  to increase  
t he  secre t ion  of g rowth  h o r m o n e  a n d  ad renocor t i co t roph ic  
h o r m o n e  s," and  to i n h i b i t  t he  secre t ion  of p r o l a c t i n  ~~ 
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Fig. 2. Effect of pentobarbitone (PENT), urethane (UR) or chloralose (CHL) on the hypoglycaemic response to 5-hydroxytryptophan 
(HTP) CP~NT, C~a, CeRL and C~rp refer to mice receiving the control vehicles for pentobarbitone, urethane, chloralose and 5-hydroxy- 
t ryptophan respectively. Each column represents the mean of 12 observatioas. The vertical bars indicate the standard errors. (a) 
indicates a statist ically significant difference (p < 0.05) between the plasma glucose found in mice receiving 5HTP and control vehicle for 
the anaesthetic (e.g. HTP 4- C~E~w), and mice receiving 5HTP and the anaesthetic (e.g. HTP + PENT). 

The  precise m e c h a n i s m s  invo lved  in t he  p r o d u c t i o n  of 
h y p o g l y c a e m i a  b y  5 H T P  r e m a i n  to  be  e luc ida ted .  Fur -  
t he rmore ,  i ts  r e levance  to  MAOI  induced  h y p o g l y c a e m i a  
as sugges ted  b y  LUNDQUIST et  al. ~, r e m a i n s  to  be es tabl i -  
shed. 

Rdsum#. L ' i n j e c t i o n  du  5 - h y d r o x y t r y p t o p h a n  p a r  voie  
i.v. ou in t rac@r6brovent r icu la i re  p r odu i t  chez les souris  
l ' hypoglyc6mie .  Le 5 - h y d r o x y t r y p t a m i n e  y r6pond  seule- 
m e n t  lots  d ' u n e  in j ec t ion  in t r acg r6broven t r i cu la i r e .  Le 

5 - h y d r o x y t r y p t o p h a n  n ' a  pas  de r6ponse  g lyc6mique  si 
les souris  son t  anes th6t i s6es  p a r  du  chloralose,  de l 'ur4-  
t h a n e  ou du  p e n t o b a r b i t o n e .  
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Acetylcholine Output into the Liquor Spaces in Conscious Dogs 

Acety lcho l ine  release in to  b r a i n  of conscious  an ima l s  
was  s tud ied  on ly  in t h e  cerebra l  cor tex  of r a b b i t s  and  
ca ts  1-4. B u t  t he re  are  no  r epo r t s  on  t he  ace ty lcbo l ine  
o u t p u t  in to  cerebra l  ven t r i c les  and  s u b a r a c h n o i d  spaces  
( l iquer spaces) in  an ima l s  w h e n  in a conscious s ta te .  
Hence,  in t h e  p re sen t  s tudy ,  t he  m a g n i t u d e  of t he  o u t p u t  
of ace ty lcho l ine  in to  t he  c e r e b r o v e n t r i c u l a r  pe r fusa t e  in  
u n a n a e s t h e t i z e d  dogs was de t e rmined .  

Fo r  th i s  pu rpose  a Coll ison 's  c a n n u l a  a n d  a po lyv iny l  
t u b e  ( inner  d iam.  1 m m  a n d  ou te r  d iam.  2.15 ram) were 
p laced  in to  t he  left  l a te ra l  ven t r ic le5  a n d  in to  the  u p p e r  
cervical  s n b a r a c h n o i d  space respec t ive ly  6 in dogs of b o t h  
sexes (weighing 7 to  18 kg) u n d e r  p e n t o b a r b i t o n e  anae-  
s thes ia  (30 mg/kg)  u n d e r  asept ic  condi t ions .  T he  n e x t  
day,  w h e n  t h e  dog recovers ,  t he  cerebra l  ven t r i c les  were 
per fused  w i t h  ster i le  ar t i f ic ia l  ce rebrosp ina i  f luid ~ a t  a 
r a t e  of 0.1 m l / m i n  f rom the  c a n n u l a  in  t he  l a te ra l  ven t r i c l e  
to  cervical  c a n n u l a  wi th  t he  he lp  of a p a l m e r  slow 
injector .  The  out f low f luid col lected a t  i n t e rva l s  of 
30 ra in  in  0.3 ml  of N/3  hydroch lo r i c  acid d u r i n g  perfus ion,  
was  e s t i m a t e d  for  ace ty lchol ine- l ike  a c t i v i t y  w i t h i n  24 h 
on  frog rec tus  muscle  s and  on  r a t  b lood pressure  9,~~ in 
a lb ino  ra t s  11. The  absence  of s t i m u l a n t  ac t ion  on  frog 
rec tus  muscle  and  d e p r e s s a n t  ac t ion  on  r a t  b lood  pressure  
b y  t he  per fusa te ,  as well  as s t a n d a r d  ace ty lcho l ine  

(Merck) a f t e r  t r e a t m e n t  of these  p r e p a r a t i o n s  w i t h  D- 
t u b o c u r a r i n e  (Light  & Co) hyd roch lo r ide  a n d  a t rop ine  
hyd roch lo r ide  (Merck) respect ively ,  conf i rmed  t he  t r ue  
n a t u r e  of ace ty lcho l ine  p re sen t  in  t h e  pe r fusa t e  of l iquor  
spaces  in  conscious dogs. I n  add i t ion ,  some samples  in  
a l t e r n a t e  e x p e r i m e n t s  on  assay  showed  t he  same  va lues  
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