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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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in b o t h  t he  p repa ra t ions ,  a n d  s i m u l t aneous l y  p a r t  of 
these  samples  were m a d e  a lka l ine  (pH 12.0) boi led a n d  
aga in  acidif ied to  p H  5.0 lost  ace ty lchol ine- l ike  a c t i v i t y  
w h e n  assayed on  these  p repa ra t ions .  S t a n d a r d  ace ty l -  
chol ine  solut ions  were m a d e  w i t h  acidif ied ce rebrosp ina l  
f luid used for perfus ion.  

I n  a t o t a l  of 285 samples ,  ace ty lcho l ine  was found  in  
v a r y i n g  a m o u n t s  o b t a i n e d  in 25 conscious  dogs. The  
Tab le  shows t h e  f r equency  of ace ty lcho l ine  release in 
ha l f -hour  samples .  Usua l ly  t h e  o u t p u t  was  be t w een  0.1 
to  1 n g / m i n  a n d  t h e  n e x t  f r e q u e n t  r ange  was 1 to  5 ng/  
rain.  W i d e  v a r i a t i o n  is seen in t he  r a m a i n i n g  samples  
r ang ing  f rom 0.0 to 0.1 a n d  u p t o  120 ng /min .  Ace ty lcho-  
l ine o u t p u t  was ni l  in  23 samples .  T he  o u t p u t  va r i ed  in 
d i f fe rent  dogs and  f rom day  to day  in t he  same  dog. The  

The frequency range of acetylcholine release into the liquor spaces of 
unanaesthetized dogs in 30 rain ventricular perfusate samples 

Serial No. Acetylcholine output (ng/min) Total % 

1 Nil samples 23 
2 0-0.1 57 
3 0.11-1.0 97 
4 1.1-5.0 59 
5 5.1-10.0 15 
6 10.1-20.0 17 
7 20.1-50.0 13 
8 50.1-100.0 3 
9 100.1-120.0 1 

8.070 
20.000 
34.035 
20.700 

5.263 
5.970 
4.560 
1.052 
0.350 

h i g h  va lues  in be tween  20 to  120 n g / m i n  were found  in  
dogs on  t he  3rd to  4 th  days  of perfusion.  The  reduced  
o u t p u t  in  s o m e  dogs were found  to  be in a s t a t e  of 
drowziness  and  du r ing  re laxa t ion .  These  resul t s  are  
p lo t t ed  in t he  fo rm of a h i s t o g r a m  in t h e  Figure.  

There  is also a bea r i ng  on  t he  size lead ing  to h igh  
o u t p u t  of ace ty lcho l ine  as seen b y  t he  va lues  f rom 5 ng  
to 20 ng /min .  Moreover ,  t h e  m a x i m u m  a c t i v i t y  of t he  
an ima l s  also showed an  increase,  usua l ly  f rom 10 to 
50 n g / m i n  a n d  somet imes  more  t h a n  100 ng /min .  

This  s t u d y  ind ica tes  t h a t  t he  ace ty lcho l ine  o u t p u t  
in to  t he  l iquor  spaces  in  u n a n a e s t h e t i z e d  dogs is large, 
s ince no  an t i cho l ines t e r a se  has  been  inc luded  in the  
per fusa te .  A n o t h e r  a l t e r n a t i v e  is t h a t  t he  l iquor  spaces  
of b r a i n  h a v e  a low c o n c e n t r a t i o n  of cho l ines te rase  
e n z y m e  to  hydro l i ze  ace ty lcho l ine  re leased in to  t h e  
per fusa te .  I n  a n  ear l ier  s tudy ,  we r epo r t ed  * t h a t  even  
10 [xg/ml eser ine in t he  pe r fusa t e  d id  no t  induce  a n y  
change  in t he  ace ty lcho l ine  o u t p u t  in to  t h e  l iquor  spaces  
in  u n a n a e s t h e t i z e d  dogs. The  c o n t i n u o u s  per fus ion  m i g h t  
h a v e  f u r t h e r  r educed  even  if low c o n c e n t r a t i o n  of 
ace ty lchol ine-es te rase  was p r e sen t  in  t h e  l iquor  spaces. 

The  source of ace ty lcho l ine  p r e sen t  in t he  pe r fusa te  
was f rom the  cerebra l  ventr ic les ,  s u b a r a c h n o i d  spaces  
a r o u n d  t he  b r a i n  s t em a n d  the  u p p e r  cerv ica l  cord, since 
these  areas  are inc luded  in t h e  pe r fus ion  sys tem.  More 
ace ty lcho l ine  could h a v e  come f rom t h e  large areas  of 
grey m a t t e r ,  such  as t he  c a u d a t e  nucleus,  h y p o t h a l a m u s  
and  4 th  vent r ic le ,  as BELESLIN et  al. 12 sugges ted  t h a t  
m u c h  of ace ty lcho l ine  release is f rom grey m a t t e r  w h e n  
t he  d i f fe ren t  p a r t s  of l a te ra l  a n d  3rd ven t r i c les  were 
per fused  in ca ts  u n d e r  chloralose  anaes thes ia .  

Zusammen/assung. Acety lcho l in  k a n n  im L i q u o r  yon  
w a c h e n  H u n d e n  gemessen  werden,  wobei  die gemessene  
Menge d e m  w a c h e n  Z u s t a n d  en t sp r i ch t .  
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The frequency distribution of acetylcholine output in 285 half 
hourly perfusate samples during perfusion of liquor spaces with artifi- 
ciai eerebrospinal fluid in unanaesthetized dogs. The columns show 
number of samples in each range and the concentration of acetyl- 
choline (ng/min) is given at its base. 
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Structure-Activity Relationship of the Cardenolides Derived from Digoxigenin and 
Digitoxigenin, with Special Reference to the Configuration at C-5 

I n  connec t ion  w i t h  t he  s t r u c t u r e  ass igned  to  a new 
card iac  aglycone,  syr iogenin  1, 5a -d igox igen in  (Ia) 2 was 
p r e p a r e d  f rom d igoxigen in  (IIa)  v ia  3-oxodigoxigenin  
(IIc) a n d  3-oxo-A~-digoxigenin ( I I Ia ) .  I n  t h e  course of 
th i s  s y n t h e t i c  work,  3-epi-digoxigenin (IIe) a n d  3-oxo- 
A1,4-digoxigenin (IVa) were also ob ta ined .  Thus ,  t he  
ca rd io ton ic  ac t iv i t i e s  of these  6 c o m p o u n d s  were t e s t e d  
b y  us ing  t he  S t r a u b ' s  p r e p a r a t i o n ,  a n d  c o m p a r e d  w i t h  
those  of t he  co r re spond ing  c o m p o u n d s  de r ived  f rom 

d ig i tox igen in  (IIb) ,  n a m e l y  uzar igen in  (Ib), d ig i tox igenone  
(IId),  A~-digi toxigenone ( I I Ib) ,  3-epi -d igi toxigenin  (IIf), 
a n d  A 1, 4-digi toxigenone (IVb).  
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