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Product ion  of  E m b r y o s  o n  the S t e m  of  

R a n u n c u l u s  sceleratus L. 

T h e  floral  b u d s  of Ranunculus sceleratus excised a t  t he  
p r i m o r d i a  s tage  (showing sepal,  p e t a l  a n d  s t a m e n  p r imor -  
dia)  p ro l i f e ra t ed  in to  an  e x t e n s i v e  cal lus  on a modi f ied  
W h i t e ' s  m e d i u m  s u p p l e m e n t e d  w i t h  coco -nu t  mi lk  (10% 
v/v)  a n d  indole-3-ace t ic  acid (1 ppm) .  S u b s e q u e n t l y ,  t he  
cal lus  d i f f e r en t i a t ed  in to  embryo- l i ke  s t r u c t u r e s  (desig- 
n a t e d  embryo ids )  w h i c h  deve loped  in to  seedlings,  b o t h  

in s i tu  a n d  w h e n  exc ised  a n d  t r a n s f e r r e d  to a f resh 
med i u m.  

A r e m a r k a b l e  f ea tu re  of t h e  3- to  4-week-old seedl ings  
is t h a t  t h e y  t h e m s e l v e s  show- s u p e r n u m e r a r y  e m b r y o s  a t  
the  r ad icu ta r  end  or a long  t h e  sur face  of t h e  s t e m  (Figures  
1, 2). T h e  d e v e l o p m e n t  of e m b r y o s  is n o n - s y n c h r o n o u s  a n d  
severa l  d e v e l o p m e n t a l  s tages  m a y  be  seen on  t h e  s ame  
seedling.  The  m a t u r e  e m b r y o s  possess  a r ad i c l e -p lumule  
axis  a n d  two ( somet imes  th ree )  c o t y l e d o n s  c h a r a c t e r i s t i c  
of the  e m b r y o s  which  deve lop  f rom n o r m a l l y  fer t i l ized 
ovules.  T h e  emb ry o s  g e r m i n a t e  in s i tu  a n d  also w h e n  ex- 
cised a n d  t r ans fe r r ed  i n d i v i d u a l l y  to  a f resh  m e d i u m .  

P o r t i o n s  of the  s t em of the  seedlings,  free f rom e m b r y o s ,  
were t r an s f e r r ed  to W h i t e ' s  m e d i u m  for t i f ied w i t h  coco- 
n u t  mi lk  (10% v/v) .  In 2-week-old s u b cu l t u r e s ,  t h e  ex-  
p l a n t s  were a l r eady  s t u d d e d  w i t h  new e m b r y o s .  Micro-  
t o m e  sec t ions  revea led  t h a t  the  accessory  e m b r y o s  or igi-  
n a t e  f rom the  ep ide rma l  cells. S t r u c t u r a l l y  a n d  func-  
t i ona l ly  these  e m b r y o s  are s imilar  to  zygot ic  e m b r y o s .  To 
t h e  be s t  of our  knowledge  th i s  is the  f i rs t  r e p o r t  of t h e  
or ig in  of e m b r y o s  f rom the  ep ide rmal  cells of the  s t e m  
which  p rov ides  an  add i t iona l  proof  of t o t i p o t e n c y  of t h e  
cells x. 

Rdsumd. Les embryo~des se d 6 v e l o p p a n t  ~ p a r t i r  du  
bou rgeon  de calle de Ranunculus sceleratus d e v i e n n e n t  des  
p lan tu les .  Ces p l a n t u l e s  p r o d u i s e n t  des e m b r y o n s  sur-  
n u m 6 r a i r e s  ~ l ' e x t r 6 m i t 6  rad icu la i re  ainsi  que  t o u t  te long  
de la surface  de la tige. Les 6 tudes  a n a t o m i q u e s  r6v~ len t  
que  ces e m b r y o n s  son t  d 'o r ig ine  6pidermique .  C ' e s t  une  
nouve l le  p r e u v e  de la t o t i po t ence  des cellules. 
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Fig. 1. Seedling with lower portion of the stem studded with accessory 
embryos. × 5. 

Fig. 2. Enlarged view of the portion marked E in Figure 1; note 
especially the embryos at dl, d~, d~. × 65. 

1 Our thanks are due to Prof. P. MAHF, SHW'ARt for his advice and 
encouragement. 
Present address: Department of Botany, University of Nijmegen 
Nijmegen, The Netherlands. 

O n  the  Presence  of a n  E x t e r n a l  H e m a l  P o r e  i n  

L y m n a e a  stagnalis L. 

W h e n  spec imens  of the  p o n d  snail ,  Lymnaea stagnalis L., 
are m e c h a n i c a l l y  i r r i t a t ed ,  t h e y  e x t r u d e  severa l  d rops  of 
fluid. Th i s  c an  be  d e m o n s t r a t e d  w h e n  a snai l  ha s  been  
k e p t  o u t  of w a t e r  on  f i l ter  p a p e r  for some minu te s ,  b y  
p u s h i n g  a glass rod  aga in s t  the  exposed  pa r t s .  I t  c an  t h e n  
also be  obse rved  qu i t e  easi ly  t h a t  t he  f luid escapes  f rom 
the  p n e u m o s t o m e .  

T h e  p r e s e n t  s t u d y  was  u n d e r t a k e n  to  d e t e r m i n e  t h e  
n a t u r e  a n d  t h e  place  of ex i t  of th i s  f luid.  W h e n  s tud ied  
u n d e r  t h e  microscope  i t  a p p e a r e d  to  c o n t a i n  m a n y  amoe-  
bocytes ,  wh ich  shows t h a t  t he  m a i n  p a r t  of the  f luid does 
no t  cons i s t  of u r ine  a n d  of w a t e r  p r e sen t  in t he  l ung  
cav i ty .  The re fo re  i t  was  conc luded  t h a t  t h e  fluid, a t  l eas t  
pa r t ly ,  m u s t  be blood.  

Th i s  was  conf i rmed  b y  t he  fac t  t h a t  w h e n  snai ls  were 
in jec ted  in t h e  h e a d  or foot  w i t h  0.2-0.3 ml  of m e t h y l e n e  

b lue  or  n e u t r a l  red  so lu t ions  the  fluid e x t r u d e d  v ia  t h e  
p n e u m o s t o m e  wi th in  1 see a f t e r  t h e  i r r i t a t i o n  b y  t h e  
in jec t ion  h a d  t h e  c o k m r  of the  dye  admin i s t e r ed .  

At  f i rs t  i t  was t h o u g h t  t h a t  the  loss of b lood h a d  to be  
e x p l a i n e d  e i the r  b y  r u p t u r e  of the  pe r i ca rd iun l  wall, so 
t h a t  b lood e n t e r s  the  r e sp i r a to ry  c a v i t y  t h r o u g h  t h e  
r e n o p e r i c a r d i a l  cana l  a n d  the  k idney  tube ,  or b y  t h e  
b u r s t i n g  of the  th in -wa l l ed  blood vessels in t h e  roof of t h e  
lung.  D u r i n g  careful  macroscopic  an d  microscopic  exami -  
na t ions ,  however ,  no  a r g u m e n t s  in f a v o u r  of these  t w o  
s u p p o s i t i o n s  could be ob ta ined .  

T h e  p r o b l e m  was solved in t h e  fol lowing way.  Ful l -  
g r o w n  snai ls  (shell l eng th  ove r  30 ram) were i n j ec t ed  w i t h  
0.2 ml of I n d i a n  ink. Af te r  tile e x t r u s i o n  of b l ack  fluid,  
t h e  a n i m a l s  were na rco t i zed  ~ a n d  the  lung  c a v i t y  was  

1 Method described by J. [.EVER, J. C. JAGER, and A, WESTERVELD, 
Malacologia I, 33l (1964). 
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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 
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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.  


