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Fig. 1. Part of the lung wall near the renal pore of specimens injected 
with Indian ink ( x 20). A, a string of ink protrudes from the renal 
pore area. B, opened renal canal; the hemal pore lies at the edge of 

the renal aperture. 

Fig. 2. Sections of the renal tube area ( x 140). The ink can be fol- 
lowed from tile lung cavity (A, B) via the hemal pore (C, D) to the 
spongious tissue slits (E, F), which communicate with the hemocoel 
(G). The renal opening and the renal canal can be seen in the right 

parts of C-G. 

dissected.  T h e  t i ssue  a r o u n d  t h e  r ena l  cana l  was  b lack.  
However ,  t h e  l u m e n  of t h e  r ena l  d u c t  was  u n s t a i n e d ,  bu t ,  
as  i l l u s t r a t ed  b y  F igure  1A, a s t r ing  of i n k  p r o t r u d e d  
f rom t h e  r ena l  pore  area .  \ ¥ h e n  t h e  r ena l  d u c t  was  o p e n e d  
l o n g i t u d i n a l l y  i t  was  found  t h a t  t h e  ink  emerged  f rom a 
v e r y  smal l  open ing  loca ted  a t  t h e  edge of t h e  r ena l  pore  
(Figure  1B). A microscopic  s t u d y  of a spec imen  i n j e c t e d  
w i t h  I n d i a n  ink  showed,  as  c a n  be  seen in F i g u r e  2, t h a t  
th i s  open ing  is c o n n e c t e d  v ia  a n  e x t r e m e l y  spong ious  
s y s t e m  of n a r r o w  t i ssue  sl i ts  w i t h  t h e  h e m o l y m p h - f i l l e d  
s inuses  in  t h e  lung  wall.  F i g u r e  2 (C-F)  d e m o n s t r a t e s  also 
t h a t  th i s  o p en i n g  is loca ted  a d j a c e n t  to  t h e  r e n a l  pore  in a 
c o m m o n  i n d e n t a t i o n  of t h e  lung  wall. 

I n  t h e  sect ions ,  t h e  i n k  c a n  be seen o n l y  in t h e  o p e n i n g  
a n d  in t h e  spongious  t issue,  whe reas  t h e  s inus  is d e v o i d  
of ink.  Th i s  is m o s t  p r o b a b l y  d u e  to  t h e  fac t  t h a t  t h e  
b lood  c i rcu la t ion  c o n t i n u e d  for some t i m e  d u r i n g  t h e  
n a r c o t i z a t i o n  per iod  fol lowing t h e  in jec t ion ,  so t h a t  t h e  
n o n - e x t r u d e d  p a r t  of t h e  i n k  c i r cu la ted  all  t h r o u g h  t h e  
b o d y  a n d  c o n c e n t r a t e d  p a r t i c u l a r l y  a r o u n d  t h e  k i d n e y  
(F igure  1). 

A f ina l  proof  of the  ex is tence  of t h e  hemal pore was ob-  
t a i n e d  w h e n  I n d i a n  ink  was in j ec t ed  in b lood  s inuses  of 
excised pieces of t h e  r ena l  t u b e  a rea  of t h e  lung  roof:  t h e  
ink  emerg ed  f rom the  pore.  

I t  is conc luded  t h a t  Lymnaea stagnalis has  t h e  ab i l i t y  to  
d i scha rge  a large q u a n t i t y  of i ts  hemocoe l ic  b lood  v ia  a 
special  m e c h a n i s m .  T h e  ques t ion  of t h e  physio logicM sig- 
n i f icance  of t h i s  is answered ,  p re l imina r i ly ,  in t h e  follow- 
ing way.  U n d e r  o r d i n a r y  cond i t ions ,  m u c h  w a t e r  con-  
t i n u o u s l y  e n t e r s  t h e  b o d y  t h r o u g h  t h e  sk in  a n d  t h e  gut ,  
a n d  a n  equa l  q u a n t i t y  is e l i m i n a t e d  b y  t h e  k idney .  T o  a 
large  e x t e n t  t h e  s h a p e  of t h e  h e a d  a n d  foot  is m a i n t a i n e d  
b y  b lood  pressure ,  a n d  d u r i n g  n o r m a l  life t h e s e  b o d y  
p a r t s  a re  m o s t l y  e x t e n d e d .  However ,  u n d e r  s u d d e n  
e m e r g e n c y  cond i t ions ,  for  i n s t a n c e  d u r i n g  t h e  a t t a c k  b y  a 
p r e d a t o r  or  w h e n  t h e  sna i l  m e e t s  u n f a v o u r a b l e  sub -  
s tances ,  t h e  a n i m a l  r e t r ac t s  v e r y  deep ly  in to  i ts  shel l  a n d  
p roduces  m u c h  mucus .  I t  is c lear  t h a t  such  h e a v y  a n d  
o f t en  r ap i d l y  execu ted  c o n t r a c t i o n s  are  f ac i l i t a t ed  b y  t h e  
p resence  of a n  e m e r g e n c y  o u t l e t  for  t h e  blood.  I n  shor t ,  
i t  is supposed  t h a t  the  h e m a l  pore  a n d  p e r h a p s  also t h e  
t i ssue  sl i ts  are n o r m a l l y  closed, a n d  are used  on ly  d u r i n g  
v io l en t  b o d y  con t r ac t ions .  

Zusammen/assung. Lymnaea stagnalis ver l i e r t  n a c h  
s t a r k e r  R e i z u n g  B l u t  aus  e inem der  N i e r e n 6 f f n u n g  d i ch t  
a n l i e g e n d e n  h~tmalen Porus ,  der  in  V e r b i n d u n g  m i t  d e m  
S y s t e m  der  B lu t s inus se  s teh t .  

J. LEVER a n d  R. }~EKIUS 

Department o[ Zoology, Free University, Amsterdam 
(The Netherlands), January t5, 1965. 

Studies  on  a C o m p o u n d  Antagon i s t i c  to 
5 - H y d r o x y t r y p t a m i n e  

I t  is well e s t ab l i shed  t h a t  5 - h y d r o x y t r y p t a m i n e  (5-HT) 
induces  foeta l  d e a t h  in va r ious  phases  of p r e g n a n c y  1 a 
w h e n  a d m i n i s t e r e d  to  p r e g n a n t  roden t s .  I t  is also k n o w n  
t h a t  va r ious  c o m p o u n d s  w i t h  a n t i - e n t e r a m i n i c  a c t i v i t y  
are able  to  i n h i b i t  t h i s  effect  1,3,4. J u s t  r e c e n t l y  a new 
compound ,  1 - m e t h y l -  8 f l - ca rbobenzy loxy-  a m i n o m e t h y l -  

10c~-ergoline (MCE), has  been  s y n t h e s i zed  in  o u r  l abora -  
tor ies  6. I t s  genera l  p h a r m a c o l o g i c a l  p roper t i e s  h a v e  been  
desc r ibed  ex t en s i v e l y  elsewhere6,L 

T h e  effect  of a n t i - e n t e r a m i n i c  ac t ive  c o m p o u n d s  u p o n  
t h e  s u r v i v a l  of foetuses  whose  m o t h e r s  h a v e  b e e n  t r e a t e d  
w i t h  5 -HT is of h i g h  in te res t .  Some a u t h o r s  h a v e  iden t i f i ed  
t h e  5 -HT or  ana logues  as one of t h e  fac to rs  i n v o l v e d  in 
h u m a n  t o x a e m i a  d u r i n g  p r e g n a n c y  ~. S t i m u l a t e d  b y  t h i s  
h y p o t h e s i s  we h a v e  s tud ied  t h e  a c t i v i t y  of MCE in preg-  
n a n t  r a t s  t r e a t e d  w i t h  5-HT.  
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Methods. Female  Sprague-Dawley  ra t s  received 2.5 mg 
5-HT crea t in ine  su lpha te ,  s.c., on day  19 of the  preg- 
nancy .  The  t e s t  c o m p o u n d  wi th  an t i -5 -HT po t ency  was  
admin i s t e r ed  s.c. in a single dose a t  var ious  in tervals  be- 
fore t he  5-HT (3 h, 24 h, 72 h, 7 days,  14 days) or s imul-  
t aneous ly ;  the  doses are ind ica ted  in the  Figures.  The 
ra ts  were sacrif iced 6 h af ter  the  5-HT injection.  The 
uter i  were t a k e n  ou t  and  the i r  con t en t s  inspec ted  and the  
n u m b e r  of l iving foetuses de te rmined .  Their  n u m b e r  
var ied  f rom a m i n i m u m  of 20 to  a m a x i m u m  of 130 for 
each e x p e r i m e n t a l  group.  MCE has  been  con t ra s t ed  wi th  
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Fig. 1. Effect of UML-491 and MCE upon the survival of foetuses 
after treatment of the mother with 2,5 mg of enteramine-creatinine 

sulphate. (Simultaneous administration.) 
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1-methyl-d- lysergic  ac id -bu tano lamide  (UML-491), a com- 
p o u n d  a l r eady  k n o w n  for i ts  an t i - en te ramin ic  ac t iv i ty .  

Results. 2.5 mg of 5 -HT-crea t in ine  su lpha te  leads to  a 
foetal  mor t a l i t y  of 73.3% (56.8 100%). MCE as well as 
UML-491 c o u n t e r a c t  s t rong ty  the  dele ter ious  effect  of 
5-HT. A l though  this  effect  is r ep resen ted  by  an 'all-or- 
none '  recording,  it  m a y  be successful ly  ut i l ized if a suffi- 
c ient  n u m b e r  of animals  is employed ,  and  will lead to a 
good corre la t ion be tween  dose and  response,  

An acute  effect  is seen when  MCE and  UML-491 are 
admin i s t e red  s imul taneous ly  wi th  t he  5-HT (Figure 1). 
The f i rs t  c o m p o u n d  has  i ts  m a x i m a l  effect  a t  the  dose  of 
10 pg, whereas  the  second ma in t a in s  90% of t he  foe tuses  
alive a t  t he  dose level of 0.1 #g, 

If  t he  c o m p o u n d s  are in jec ted  3 h before the  5-HT, t he  
p o t e n c y  of MCE is cons iderab ly  increased (Figure  2), and  
is decreased  only very  slowly (Figure 3) if the  in te rva l  be-  
tween  the  admin i s t r a t i on  of the  an t i -5 -HT c o m p o u n d s  
and  5-HT is a u g m e n t e d :  thus  MCE given 14 days  before  
5-HT shows the  same po tency  as UML-491 af ter  24 h. 

I t  is ev iden t  t h a t  the  h igh  ac t iv i ty  of UML-491 is 
l imi ted  to a shor t  per iod,  whereas  MCE reaches  i ts  
m a x i m a l  effect  slowly and  will ma in ta in  i t  for a ve ry  long 
t ime.  

These  resul ts  conf i rm the  d a t a  publ i shed  elsewhere s on 
o the r  e x p e r i m e n t a l  models.  The re la t ively  late onse t  of  
the  ma x i ma l  effect  of MCE and  its prolonged ac t iv i ty  
m a y  be due to the  following exp lana t ion .  I t  seems to be 
fairly well e s t ab l i shed  t h a t  UML-491 and MCE exer t  the i r  
an t i -5 -HT ac t iv i ty  by  the  b lockade  of recep tor  groups. 
I t  m i g h t  be theore t ica l ly  possible t h a t  MCE becomes  
act ive  a f te r  pass ing  metabol iza t ion ,  which  would explain  
the  late onse t  of the  ma x i ma l  effect .  The ac t ive  metabo l i t e  
i tself  m i g h t  block the  recep tors  more  eff ic ient ly  and  occu- 
p y  t h e m  for a long per iod  of t ime  and  t h u s  exer t  an effect  
cha rac te r i zed  b y  i ts  long dura t ion .  Our theore t ica l  con- 
clusion will have  to  be conf i rmed  by  fu r the r  s tudies  ". 

Riassunto. La 1-meti l -Sf l -carbobenzi lossi-aminometi l -  
10a-ergoline (MCE) impedisce  la mor te  dei feti in r a t t e  
gravide  t r a t t a t e  con e n t e r a m i n a  (5-HT). L 'e f fe t to  massi-  
mo ~ o t t e n u t o  q u a n d o  I 'MCE ~ sommin i s t r a to  3 h p r i m a  
del la  5-HT, m a  si man i f e s t a  anche 14 giorni dopo una  
iniezione del compos to .  

G. BALDRATTI, G. ARCARI, 
and  G. K. SOCHOWSKV 

Fig. 2. Same as Figure 1 : treatment carried out 3 h before. 
Laboratori Ricerche 'Farmitalia',  Milano (Italy), 
March 1, 1965. 
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Fig. 3. Same as Figure 1: treatment carried out at various time in' 
tervals. 
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