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samples  f rom the  same animal ,  are larger  t h a n  the  varia-  
t ions  be tween  4 d i f fe rent  art if icial  CSF  prepara t ions .  I t  
seems, therefore ,  t h a t  the  art if icial  CSF  could be used for 
s tudies  of diffusion to  and  f rom the  CSF. No ACh could 
be de tec ted  in all expe r imen t s  in which  eserine was no t  
added.  

Table I I  shows the  effects  of OTMN when  added  to the  
fluid dur ing  perfus ion of t he  cerebral  ventr icles .  The 
increase in ACh con t en t  w i t h o u t  OTMN reached  168% 

Table II. ACh collected (percentage of initial values) in subsequent 
samples of perfusion of the cerebral CSF containing spaces 

Sample a) b) 

1 100 100 
2 157 187 
3 157 107 

4 134 110 
5 135 187 
6 243 402 
7 162 526 
8 168 610 

af ter  2 h. However ,  when  OTMN was added,  af ter  45 min, 
it  reached  610%. The values  are given as percentages  of 
the  ini t ial  co n t en t  so as pa r t l y  to  overcome the  ind iv idua l  
var ia t ions .  The contro l  values  ob ta ined  wi th  eserine are 
similar  to those  ob ta ined  wi th  neos t iqmine"  and te t ra -  
e t h y l p y r o p h o s p h a t e  (TEPP)  5,10. 

Table  I I I  shows the  effect  of OTMN given b o t h  i.v. 
and  in t he  fluid dur ing  perfus ion of the  spinal  subarach-  
noid  space. W h e n  only  eserine was added,  the  increase in 
ACh con ten t  reached  110%. By  i.v. in jec t ions  of OTMN 
the  a m o u n t  of ACh increased by  466%, whereas  by  
perfus ion it increased by  984%. W h e n  B a y  Va 1470 was 
in jec ted  60 min  af ter  OTMN, a rap id  decrease in ACh 
con ten t  was noted.  

OTMN is known  to  increase ACh con ten t  in the  brain.  
The p re sen t  expe r imen t s  show t h a t  the  subs tance  is also 
released f rom the  nervous  tissue. Dur ing  perfusion,  in 
which  the  OTMN comes closer to  t he  nervous  tissue, 
smaller  a m o u n t s  p roduced  a larger increase in ACh ou tpu t .  

Bay  Va 1470 is sugges ted  as an inh ib i to r  for ACh n.  The 
p resen t  exper iments ,  indeed,  show t h a t  i t  causes a rap id  
decrease in ACh release f rom the  CNS. P re l imina ry  
expe r imen t s  in EEG,  carr ied out  in our  labora tory ,  
show t h a t  OTMN seems to  lower the  ampl i tude  and  raise 
the  f requency,  whereas  Bay  Va 1470 raises the  ampl i tude  
and  lowers t he  f requency.  This  is cons i s ten t  w i th  the  
a m o u n t  of ACh ob ta ined  1~. 

Each' value represents the mean of 5 experiments. In controls (a) 
only eserine was added to the artificial CSF. OTMN was added in (b) 
to the perfusion fluid after 45 min of perfusion (arrmv). 

Table III. ACh collected (percentage of initial value) in subsequent 
samples of perfusion of spinal subaraehnoid space 

Sample a) b) e) d) 

Zusammen/assung. Perfus ion der  Liquorr/~ume im 
N e r v e n s y s t e m  der  Ka tze  zeigte bet  Zusatz  yon  Oxotre-  
mor in  eine Ste igerung des Acety lchol ingehal tes  in der 
Perfusionsfl i issigkeit .  Die W i rk u n g  yon  OTMN war  bet  
der  Verabre ichung  mi t  der  Perfusionsfl i iss igkei t  erhebl ich 
s ta rker  als bet  i.v. In jek t ion .  Bay  Va 1470 reduzier te  
h ingegen wesent l ich  die F re i se tznng  yon  ACh. 

]~. H. GUGGt~NHEIMER and  I. M. LEVINGER 

1/1 100 100 100 100 
2/1 76 55 94 34 
3/1 185 61 189 32 

4/1 274 53 99 46 
5/1 190 602 172 969 
6/1 190 434 281 803 

7/1 262 362 629 316 
8/1 110 466 984 i43 

Each value represents the mean of 5 experiments. The controls (a) 
contained only eserine. OTMN was added (arrow) either by i.v. 
injections (b) or in the perfusion fluid (e), and in (d) Bay Va 1470 
was injected (lower arrow) after the addition of OTMN. 
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P r o s t a g l a n d i n  F e e d b a c k  M e c h a n i s m  L i m i t s  V a s o c o n s t r i c t o r  Act ion  of N o r e p i n e p h r i n e  
in Per fused  Rabbi t  Ear  

Pros tag land ins  (PG) are released by  vasocons t r ic tors  
infused in to  the  k idney  1-4 or in to  the  spleen 5, and by  
s y m p a t h e t i c  s t imula t ion  of renal  6 and  splenic v nerves.  
PG release represents  f resh biosynthesis ,  since it is 
b locked by  i ndome thac in  or by  o ther  inh ib i to rs  of PG 
b iosynthes i s  8. 

I t  is no t  clear to w h a t  ex ten t ,  if a t  all, the  vascular  wall  
pa r t i c ipa tes  in the  genera t ion  of PG, which  are de tec ted  
in the  out f low f rom organs t r ea t ed  wi th  a vasocons t r ic tor ,  

a l though  a poss ibi l i ty  of an in t r amura l  genera t ion  of PG 
by  con t rac t ing  blood vessels has been p roposed  9,10. 

Here  we repor t  t h a t  vasocons t r i c t ion  induced by  
norep inephr ine  (NE) in the  per fnsed  r abb i t  ear is accom- 
pan ied  by  a release of PGE-l ike  substance,  which  a t t enu-  
ates  the  pers is tence  of the  pressor  response  to NR. 
Perfused  r abb i t  ear, unlike per fused  spleen or kidney,  has  
l i t t le  chance to p roduce  PG f rom other  sources t h a n  f rom 
cont rac t ing  blood vessels. 
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Mater ia l s  and methods. I s o l a t e d  r a b b i t  e a r s  n we re  
p e r f u s e d  t h r o u g h  t h e  c e n t r a l  a r t e r y  w i t h  T y r o d e ' s  
s o l u t i o n ,  w h i c h  c o n t a i n e d  1 %  of  d e x t r a n e ,  too l  wt .  
40 ,000.  T h e  p e r f u s i o n  f lu id  (37~ w a s  o x y g e n a t e d  a n d  
p u m p e d  a t  a s t e a d y  r a t e  o f  2 - 3  m I / m i n  to  m a i n t a i n  t h e  
p e r f u s i o n  p r e s s u r e  a t  a l eve l  o f  3 0 - 5 0  m m  H g .  T h e  
e f f l u e n t  f r o m  t h e  e a r  s u p e r f u s e d  in  c a s c a d e  t h e  a s s a y  
t i s s u e s :  a c h i c k  r e c t u m ,  a r a t  s t o m a c h  s t r i p  a n d  a r a t  
co lon .  C o m b i n e d  a n t a g o n i s t s  t2 we re  a d d e d  to  t h e  e f f l u e n t  
t o  m a k e  t h e  a s s a y  m o r e  spec i f i c  for  P G .  F i n a l  r a t e  of  
s u p e r f u s i o n  w a s  4 m l / m i n ,  a n d  f i na l  c o n c e n t r a t i o n s  o f  
a n t a g o n i s t s  (~g /ml )  w e r e :  d i p h e n h y d r a m i n e  5, a t r o p i n e  2, 
m e t h y s e r g i d e  0.1, p h e n o x y b e n z a m i n e  0.2, p r o p r a n o l o l  0.1, 
i n d o m e t h a c i n  3. S i t e s  of  i n f u s i o n s  of  i n d o m e t h a c i n ,  
p h e n o x y b e n z a m i n e  o r  p r o p r a n o l o l  c o u l d  be  c h a n g e d  
s e p a r a t e l y ,  a n d  t h e n  o n e  o f  t h e  d r u g s  w a s  p a s s e d  a c r o s s  
t h e  e a r  v e s s e l s  (F igure ) .  T h e  i n i t i a l  l o a d  o n  e a c h  t i s s u e  
w a s  2 - 3  g, a n d  t h e i r  m o v e m e n t s  w e r e  r e c o r d e d  w i t h  
a u x o t o n i c  P a t o n ' s  l e v e r s  a t  t h e  g e a r  1 : 8 . - P e r f u s i o n  
p r e s s u r e  w a s  m e a s u r e d  b y  a n  o n e - a r m  m e r c u r y  m a n o m e t e r .  

F o r  s a k e  o f  c a l i b r a t i o n ,  k n o w n  q u a n t i t i e s  of  PGE1 ,  
P G E  2, PGF2~  a n d  N E  were  i n f u s e d  d i r e c t l y  o v e r  t h e  a s s a y  
o r g a n s .  P G E ~  a n d  P G E  2 c o n t r a c t e d  a l l  a s s a y  o r g a n s  a t  a 
t h r e s h o l d  c o n c e n t r a t i o n  0 . 5 - 1 . 0  n g / m l ,  w h i l e  P G F a ~  
c o n t r a c t e d  o n l y  t h e  r a t  co lon .  T h e  c h i c k  r e c t u m  w a s  
i n s e n s i t i v e  to  P G F ~  a n d  a n u m b e r  of  b i o l o g i c a l l y  a c t i v e  

a m i n e s  a n d  p e p t i d e s ,  w h i c h  we re  t e s t e d  a t  a c o n c e n t r a -  
t i o n  5 n g / m l .  N E  a t  a c o n c e n t r a t i o n  100--300 n g / m l  
r e l a x e d  o n l y  t h e  r a t  s t o m a c h  s t r i p .  

Resul ts  and discussion.  W h e n  N E  w a s  i n f u s e d  i n t r a -  
a r t e r i a l l y  a t  a r a t e  300 n g / m l / m i n  d u r i n g  a p e r i o d  of  
6 ra in ,  t h e r e  w a s  o b s e r v e d  a g r a d u a l  d e c l i n e  of t h e  p r e s s o r  
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Release of PGE from perfused rabbit ear by norepinephrine (NE, 300 ng/ml) and its blockade by indomethacin (3 tzg/inl). The assay organs : 
the chick rectum (CR), the rat  s tomach strip (RSS) and the rat colon (RC) were superfused in cascade with the effluent from the ear vessels. 
The sensitivity of the assay organs was calibrated (DIR). PP is the perfusion pressure. The peak concentration of a substance released by NE 
was 6.2 ng/ml in terms of PGE2-1ike activity. Scales: time 20 rain, contraction of the assay organs 10 cm and PP 80 Inln Hg. 
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effect.  The ra t io  of an ini t ial  increase in perfus ion pressure  
to  the  remain ing  increase measured  at  the  end of the  in- 
fusion per iod was  considered as an index of acute  to lerance 
to  NE.  In  11 expe r imen t s  the  pe rcen t  of the  increase in 
ini t ial  perfus ion pressure  was 67 -F 9%, and the  index  of 
acute  to lerance  was 1.54 • 0.16 (mean • SEM). At  t he  
t ime  of an infusion, the re  appea red  in the  eff luent  a 
subs tance  con t r ac t ing  the  chick r ec tum and  ra t  colon 
(Figure). On the  basis  of di f ferent ia l  sens i t iv i ty  of b o t h  
organs to  d i f ferent  t ypes  of PG, i t  could be suspected  t h a t  
there  was released a PGE- l ike  mater ia l .  I t s  peak  concen-  
t r a t ion  in the  ef f luent  in t e rms  of PGE2-1ike ac t iv i ty  was 
5.08 • 0.72 ng/ml  (9 exper iments ) .  I f  a PGF- l ike  sub- 
s tance was released into the  eff luent ,  t h e n  i ts  concent ra -  
t ion  had  to  be lower t h a n  0.5 ng/ml.  Infus ions  of N E  a t  a 
concen t ra t ion  h igher  t h a n  300 ng/ml  somet imes  p roduced  
an appea rance  of PGF- l ike  mate r ia l  in the  eff luent ,  bu t  
t hen  no acute  to lerance  of pressor  response  was observed.  

The p ros t ag land in  charac te r  of the  released subs tance  
was conf i rmed by  the  p r e t r e a t m e n t  of the  ear vessels w i th  
an inh ib i to r  of PG b iosyn thes i s - indomethac in  (3 ~zg/ml). 
In  the  presence  of i n d o m e t h a c i n  N E  did  no t  release a 
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subs tance  con t rac t ing  the  assay organs (8 exper iments ,  
Figure),  b u t  an init ial  increase in perfus ion pressure  
was the  same as in contro l  expe r imen t s  (69 • 8%), while 
the  index  of acute  to lerance was s ignif icant ly  lower 
(1.05 • 0.04, p < 0.01) t h a n  in control  exper iments .  
The p r e t r e a t m e n t  of the  ear vessels wi th  p h e n o x y -  
benzamine ,  bu t  no t  w i th  propranolo l  (6 exper iments)  
comple te ly  blocked the  pressor  response  to  NE,  and  
t h e n  there  was no release of PGE- l ike  subs tance  into the  
effluent .  

Therefore  we assume t h a t  con t rac t ing  vascular  wall  
p roduces  PGE,  which  are responsible  for acute  to lerance  
to  NE.  Many  au thors  g,18, 1. have  d e m o n s t r a t e d  t h a t  
exogenous P G E  d iminish  the  vasocons t r i c to r  ac t ion of 
NE.  There  is also indi rec t  evidence t h a t  the  i n t r amura l  
genera t ion  of P G E  in blood vessels m a y  be a feedback  
mechan i sm l imi t t ing  vasocons t r i c to r  ac t ion  of cate- 
cholamines  9, la or angio tens in  10. Our da t a  suppor t  th is  
concept .  

Zusammen/assung. Durch  Noradrena l in  ausgeI6ste 
Vasokons t r ik t ion  am pe r fund ie r t en  K a n i n c h e n o h r  ist 
begle i te t  yon  der  Fre i se tzung  eines PGE-~hn l i chen  Stoffs, 
welcher  fiir die E n t w i c k l u n g  der aku ten  Toleranz gegen- 
fiber der  vasokons t r ik to r i schen  Wi rkung  yon  Noradrena l in  
ve ran twor t l i ch  is t . ,  
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S t i m u l a t i o n  of  S e x u a l  B e h a v i o u r  i n  R a t s  b y  a B e n z o d i o x a n e  D e r i v a t i v e  

In  t he  course of screening po ten t i a l  cent ra l ly  ac t ing  
muscle  re laxants ,  it  was not iced  by  MORRISON 1 t h a t  
young  adul t  male Wis t a r  ra t s  which  were housed  in groups  
of 10 showed unusual ly  exci ted  sexual  behav iour  some 
hours  af ter  the  admin i s t r a t i on  of a benzod ioxane  der iv-  
at ive,  2-( 3'tert-amylsulphonylpropyl)aminoethyl-1: 4-ben- 
zodioxane  (WB 4371) (Figure 1). Ef fec ts  of th is  k ind  have  
previous ly  been shown main ly  wi th  ho rmones  and  w i t h  
p -ch lo ropheny la lan ine  (pCpA), and  recent ly  also wi th  
L-dopa ~. t3enzodioxanes have  h i t he r t o  been  regarded  as 
p r e d o m i n a n t l y  hypo tens ive  and /o r  CNS depressan t .  

P i lo t  expe r imen t s  were also carr ied out  w i th  a n u m b e r  
of o t h e r  benzod ioxane  der ivat ives ,  b u t  W B  4371 was 
found  to  be the  mos t  p o t e n t  of t he  series in s t imu la t ing  
sexual  ac t iv i ty .  E x p e r i m e n t s  were there fore  done  to  
quan t i f y  and  analyze  these  effects,  and also to  compare  
"vVB 4371 wi th  pCpA which  has  been  repor ted ,  for 
example ,  to enhance  sexual  behav iour  in male  ra t s  3-~ and  
in cats  of b o t h  sexes 6-9, t h o u g h  oppos i te  effects  have  also 
been  shown 10. 

All expe r imen t s  were carr ied out  wi th  naive  adul t  male  
Wis ta r  r a t s  (200-250 g) which  had  been  housed  in 
s t a n d a r d  condi t ions  in large cages con ta in ing  12 ra t s  

O/)--CH2NHCH2CH2CH2SO2OCH2CH3 
CH3 

Fig. 1. Chemical structure of benzodioxane derivative WB 4371. 

each. All in jec t ions  were i.p. and  W B  4371 was dissolved 
and  pCpA was suspended  in 1% Tween 80. Observa t ions  
of sexual  ac t iv i ty  were made  4 to  5 h a f te r  in jec t ion  wi th  
W B  4371, so as to allow its  ini t ial  CNS depres san t  effects  
to  wear  off, and  6 h af ter  in jec t ion  w i t h  pCpA, to allow 
its  seda t ive  effects to wear  off. R a t s  were t e s t ed  in an 
obse rva t ion  cage in groups of 4, each animal  hav ing  
received the  same t r e a t m e n t .  The sexual  acts  scored were 
similar to  those  descr ibed by  GRANT and  MCINToSHll 
All t es t s  las ted  15 rain and  took  place in the  af ternoon.  
For  prac t ica l  reasons  the  ra t s  were no t  kep t  in a reversed  
day /n igh t  l ight  cycle. 
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