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at  the  uppe r  l imit  of th is  range.  Del ibera te  inclusion of 
perch lora te  in a f ixed concen t ra t ion  canno t  be recom- 
m e n d e d  as a way  to enhance  sensi t iv i ty ,  since its effects 
a r e  var iable  and  s o m e w h a t  t ime-dependen t .  Comple te  
r emova l  is obviously  desirable prior  to assay if perchlor ic  
acid is used to ex t r ac t  t i ssues;  p rec ip i ta t ion  as the  po tas -  
s ium sal t  is less sa t i s fac tory  in th is  respec t  t h a n  neutra l i -  
za t ion  wi th  a basic anion exchange  resin. 

Sensi t iza t ion of the  frog rectus  abdominis  by  per-  
ch lora te  is of some in te res t  in itself. There  is evidence 
t h a t  it  is analogous to the  po t en t i a t i on  of con t rac t ion  by  
o the r  foreign anions according to  the i r  pos i t ion in the  
Hofme i s t e r  series ~7. Pe rch lo ra te  has  been  shown to reduce 
chloride pe rmeab i l i ty  and  prolong the  act ive s ta te  in frog 
sar tor ius  muscle ~s, and is roughly  equ iva len t  to thio-  
cyana t e  in this  respect .  Other  au thors  place perch lora te  
beyond  th iocyana te  in the  lyotropic  series 19. 

In  summary ,  perchloric  acid is p robab ly  bes t  avoided 
as an  ex t rac t ing  agent  pr ior  to b ioassay  of ace ty lchol ine  
because  of the  var iable  sensi t iza t ion i t  produces  par t icu-  
lar ly  when o the r  drugs m a y  be present .  W h e n  i t  is used 
for th is  purpose,  its subsequen t  r emova l  wi th  an ion 
exchange  resin appears  desirable.  

Zusammen/assung. Die Reak t ion  des mi t  Eser in  vor-  
b e h a n d e l t e n  musculus  rectus  abdomin is  des Frosches  auf 
Acety lchol in  liess sich d u t c h  Oxo t r emor in  (2.0 �9 10-6M), 
Arecolin (2.0 �9 10-SM), Aceclidin (1.0 �9 10-~M) und  Car- 
bachol  (2.0 10-TM) verst i i rken,  wAhrend At rop in  
(1.0 �9 10-SM) h e m m e n d  wirkte .  Pe rch lo ra t ionen  in Kon-  
zen t ra t ionen  fiber 2 �9 10-4M sensibi l is ier ten den  Frosch-  
muske l  erhebl ich  und reduz ie r ten  die Grenzdosis,  bei  der  
eine Po tenz ie rung  durch  Subs t anzen  mi t  muskar in -  
~hnlicher  W i r k u n g  b e o b a c h t e t  wird. Alle beschr i ebenen  
Reak t ionen  liessen sich durch  Geh i rnex t r ak t e  verst/~rken, 
in denen  zuvor  Acety lchol in  durch  K o ch en  in alkal ischer 
L6sung zers t6r t  worden  war. 
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Increased Level of 5-Hydroxyindoleacetic Acid 
in Cerebrospinal Fluid from Infantile 

Hydrocephalus 

CARLSSON, FALCK and HILLARP 1 have  suggested t h a t  
5 - h y d r o x y t r y p t a m i n e  (5-HT), as well as noradrena l in  and 
dopamine ,  are t r ansmi t t e r s  in the  cent ra l  nervous  sys tem.  
BOGDANSKI, WF.ISSBACH a n d  UDF.NFRIEND 2 repor ted  t h a t  
5-HT appears  in the  cerebrospinal  fluid (CSF) of ra ts  
and  dogs following admin i s t r a t ion  of 5 -hyd roxy t ry p t o -  
phan ,  the  precursor  of 5-HT. However ,  it  has  no t  been 
possible to show the  presence of 5-HT in CSF under  
normal  condi t ions  using sensi t ive spec t rophotof luoro-  
met r ic  methods .  On the  o the r  hand ,  5-hydroxyindole-  
acet ic  acid (5-HIAA) can be fairly easily de t e rmined  in 
CSF.  ASHCROFT and SHARMAN 3 and  SHARMAN 4 showed 
t h a t  the  level of th is  acid is increased in CSF  from hydro-  
cephal ic  pa t ients .  Their  mater ia l s  were no t  used for 
d iagnost ic  purposes.  

The clinical diagnosis of hydrocepha lus  is fairly easy 
in advanced  cases. However ,  wi th  the  new surgical me th -  
od (vent r iculo-venous-shunts)  in which  the  results  a r e  

uni fo rmly  be t t e r  5, the  d e m a n d  for ear ly  diagnosis,  and 
hence  earlier t r e a t m e n t ,  has  increased.  The ear ly  t rea t -  
m e n t  produces  be t t e r  results .  

The convent iona l  d iagnost ic  m e t h o d s  using pneumo-  
encepha log raphy  and ven t r i cu log raphy  carry  a cer ta in  
risk. They  are no t  sui table  for screening purposes .  A 
s imple l abora to ry  t es t  has  so far no t  been  evaluated ,  and 
our  in ten t ion  has  been to produce  a d iagnost ic  m e t h o d  
based  upon de t e rmina t ion  of acidic monoamine  metabo-  
li tes in CSF. We have  inves t iga ted  hydrocepha l ic  chi ldren 
and  chi ldren suspected  of hydrocepha lus .  Some pre-  
l iminary  results  were p resen ted  at  the  Meet ing of Scandi-  
nav ian  Neurologists  in 19646 . 

B o t h  groups have been subjec ted  to a careful clinical 
inves t iga t ion  using o ther  avai lable methods ,  e.g. en- 
cepha lography ,  ven t r i cu lography  and  echo-encephalo-  

g r ap h y  7, in order  to es tabl ish  the  correct  diagnosis.  Only 
chi ldren up to  1 year  of age have  been  included in th is  
repor t ,  i.e. cases of the  so-called infant i le  hydrocepha lus .  
75 chi ldren were inves t iga ted .  39 of t h e m  had  hydro-  
cephalus  and  were opera ted  upon.  The remain ing  36 were 
suspected  of hav ing  the  disease b u t  fu r ther  inves t iga t ions  
could not  ver i fy  the  diagnosis.  

The values  of 5 -HIAA in CSF  of the  75 chi ldren are 
t abu la t ed  in the  Table. Group II  consists  of non-hydro -  
cephal ic  chi ldren undergoing  inves t iga t ions  for various 
neurological  condit ions.  I t  is seen t h a t  the  level of 5 -HIAA 
in the  hydrocepha l ic  group is in a l l  cases above 0.09/ ,g/ml,  

5-HIAA Group I Group I I 

'hydroeephalic' 'non-hydro- 
cephalic' 

=< 0.08 0 23 
0.09 0.10 1 10 
0.11 0.14 7 3 
0.15 31 0 

Total 39 36 
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in  c o n t r a s t  to  t he  ' n o r m a l  g roup '  where  t he  levels in  
nea r ly  all  cases are below 0.11 /~g/ml. 

A possible  source of e r ror  in  t h i s  s t u d y  m i g h t  be  t h a t  
t he  ce rebrosp ina l  f luid ill t h e  h y d r o c e p h a l i c  g roup  was 
m o s t l y  o b t a i n e d  b y  v e n t r i c u l a r  punc tu re ,  in  c o n t r a s t  to  
t he  I lon-hydrocepha l i c  g roup  where  the  l iquor  was wi th-  
d r a w n  b y  l u m b a r  punc tu re .  P e r h a p s  t he re  is n o r m a l l y  a 
di f ference be tween  t he  level  of 5 - H I A A  in v e n t r i c u l a r  
f luid c o m p a r e d  w i t h  l u m b a r  sp ina l  fluid. F u r t h e r  inves t i -  
ga t ions  were t h u s  m a d e  in o rder  to  c lar i fy  t h i s  aspect .  I t  
is for m a n y  reasons  imposs ib le  to  o b t a i n  v e n t r i c u l a r  f luid 
f rom a n o r m a l  child,  so we h a d  to re ly  u p o n  5 hydro -  
cepha l ic  ch i ldren ,  where  a doub le  p u n c t u r e  could be made.  
The  resu l t s  of th i s  s epa ra t e  s t u d y  showed a s l ight  decrease  
in t he  level  of 5 - H I A A  w h e n  v e n t r i c u l a r  f luid was com- 
pa red  w i t h  l u m b a r  sp ina l  fluid.  T he  l u m b a r  va lues  r anged  
b e t w e e n  0.15-0.22 # g / m l  a n d  t he  v e n t r i c u l a r  va lues  be- 
tween  0.13-0.28 / ,g/ml.  I n  v iew of these  d a t a  i t  does no t  
seem p r o b a b l e  t h a t  the  d i f fe ren t  p u n c t u r e  t e c h n i q u e  ha s  
a n y  in f luence  u p o n  t he  resul ts .  The  con t ro l  g roup  is 
r a t h e r  sma l l  b u t  f u r t h e r  i nves t iga t ions  are to  be  car r ied  
out .  

I t  is ou r  impress ion  t h a t  t h e  va lues  of 5 - H I A A  are 
h ighe r  t he  more  cen t r a l l y  t h e  o b s t r u c t i o n  is located.  I n  
some cases also homovan i l l i c  acid, the  f ina l  m e t a b o l i t e  

of dopamine ,  was  ana lysed  in hyd rocepha l i c  C S F  us ing  
t he  m e t h o d  of ANDI~N, :Roos, a n d  WERDINIUS s. These  
va lues  were also cons ide rab ly  increased.  A more  comple te  
a c c o u n t  will a p p e a r  elsewhere.  

Zusammen/assung. Die K o n z e n t r a t i o n  der  5 - H y d r o x y -  
indolessigs~ure wurde  in der  Cerebrospinal f l i i ss igkei t  
h y d r o c e p h a l i s c h e r  K le ink inde r  (bis 1 J ah r )  b e s t i m m t .  Die 
W e r t e  w a r e n  deu t l i ch  erhSht .  I n  e inigen F~l len  wurde  die 
K o n z e n t r a t i o n  a n  Homovan i l l i n s~ure ,  die ebenfa l l s  
e r h 6 h t  war ,  b e s t i m m t .  
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On the Mechanism of Potentiation of Kinins by 
Inhibitors of the Fibrinolytic System 

I n  his  rev iew on b ioac t ive  pep t ides  of p l a s m a t i c  origin,  
LEWIS 1 f i rs t  r epo r t ed  t h a t  cys te ine  p o t e n t i a t e s  t he  
s m o o t h  muscle  s t i m u l a t i n g  ac t ion  of p l a s m a  kinin.  La ter ,  
PICARELLI et  al. 2 m a d e  a closer i nves t i ga t i on  of th i s  effect  
a n d  sugges ted  t h a t  t he  p o t e n t i a t i o n  of b r a d y k i n i n  pos- 
s ib ly  resu l t s  f rom a n  i n h i b i t i o n  of k in inase  p r e s en t  in  t he  
gu inea-p ig  i leum. L a t e r  still, we could d e m o n s t r a t e  t h a t  
also i nh ib i t o r s  of the  f ib r ino ly t i c  sys t em a n d  p e p t o n e s  
could p o t e n t i a t e  t he  b r a d y k i n i n  ac t ion  on  t he  i leum~, 4. 
W h e n  e x t e n d i n g  our  s t u d y  on  f u r t h e r  k in ins  (kallidin,  
eledoisin) and  Other b ioac t ive  subs t ances  (al lgiotensin,  
h i s t amine ,  ace ty lchol ine)  we found  t h a t  on ly  t he  b r a d y -  
k in in  a n d  ka l l id in  effects were p o t e n t i a t e d .  F ib r ino ly t i c  
i nh ib i t o r s  and  p e p t o n e s  in  low c o n c e n t r a t i o n  caused  
p o t e n t i a t i o n ,  whi le  h ighe r  concen t r a t i ons ,  for i n s t ance  
> 0 . 1 M  e-aminocapro ic  acid (EACA), d imin i shed  t he  

b r a d y k i n i n  a n d  ka l l id in  effects in  t he  same  way  as t h e y  
i n h i b i t e d  t he  i l eum's  response  to  o the r  b ioac t ive  sub-  
s tances .  

I t  a p p e a r e d  no t  un l ike ly  t h a t  i n t e s t i n a l  t i ssues  con t a in  
k in inases  which  ac t  specif ical ly aga ins t  b r a d y k i n i n  and  
kal l id in ,  so t h a t  t he  p o t e n t i a t i o n  would  be  t he  resu l t  of 
k in inase  inh ib i t ion .  B u t  also a n o t h e r  e x p l a n a t i o n  of t he  
effect  h a d  to be cons idered ;  name ly ,  t h a t  the  d i f fe ren t  
r eac t ion  p a t t e r n s  of b ioac t ive  subs t ances  w i t h  s m o o t h  
muscle  are  respons ib le  for t he  con t rove r s i a l  effects w h e n  
chemica l  compounds ,  o the rwise  k n o w n  as inh ib i to rs ,  
i n t e r a c t  w i t h  t he  respec t ive  r eac t ive  sys tem.  Such  dif- 
ferences of t he  r eac t ion  p a t t e r n  m a y  be a s s um ed  t he  more,  
since b r a d y k i n i n  a n d  kal l idin ,  so-called s low-reac t ing  
subs tances ,  can  be  d i s t ingu i shed  f rom o t h e r  b ioac t ive  
s u b s t a n c e s  accord ing  to t he  t i m e  cha rac te r i s t i c s  of t h e i r  
response.  

I n  o rder  to  check  the  f i rs t  m e n t i o n e d  of t he  two pos- 
sible e x p l a n a t i o n s  of the  p o t e n t i a t i o n  p h e n o m e n o n ,  we 
s tud ied  t he  d e g r a d a t i o n  of b ioac t ive  subs t ances  in  the  
presence  of i n t e s t i na l  t issue. H o m o g e n a t e s  f rom guinea-  
pig i l eum were i n c u b a t e d  w i t h  b r a d y k i n i n ,  kal l idin,  
eledoisin,  and  ang io tens in  respect ive ly .  The  m i x t u r e s  
were k e p t  a t  30 ~ a n d  samples  were t a k e n  a t  r egu la r ly  
spaced  in te rva l s .  The  ac t iv i t i es  of t he  samples  were 
e v a l u a t e d  on  t h e  s t a n d a r d  guinea-p ig  i l eum p repa ra t i on .  
F igure  1 shows t he  resul t s  of these  expe r imen t s .  Whi le  
b r a d y k i n i n  and  ka l l id in  suffered a s teep drop  in ac t iv i ty ,  
a longer  i n c u b a t i o n  t ime  was necessa ry  for ang io t ens in  
to lose i t s  a c t i v i t y ;  t he  ac t i v i t y  of eledoisin,  however ,  
was on ly  s l igh t ly  d imin i shed  b y  c o n t a c t  w i t h  the  h o m o -  
genate .  

I n  a f u r t h e r  series of e x p e r i m e n t s  we s tud ied  t he  effect  
of EACA,  as a r e p r e s e n t a t i v e  of t he  f ib r ino ly t i c  inh ib i to rs ,  
on  t he  d e g r a d a t i o n  process. The" same p rocedure  as above  
was ut i l ized,  w i t h  t he  excep t ion  t h a t  EACA was p r e sen t  
in  t he  i n c u b a t i o n  mix tu re .  I t  can  be  seen (Figure 2) t h a t  
E A C A  f rom 0 . 1 M  c o n c e n t r a t i o n  u p w a r d s  i nh ib i t s  t he  
d e g r a d a t i o n  d e p e n d i n g  on  t he  concen t r a t i on .  W e  found  
no s ign i f i can t  di f ference in t he  i n h i b i t o r y  exe r t ion  be- 
t w e e n  b r a d y k i n i n  a n d  ka l l id in  on  t h e  one  h a n d ,  k in ins  
suscep t ib le  to  p o t e n t i a t i o n  b y  low c o n c e n t r a t i o n s  of 
EACA,  a n d  on  t h e  o t h e r  h a n d  eledoisin and  angio tens in ,  
wh ich  are  r e f r ac to ry  to p o t e n t i a t i o n .  
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