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The Umbrellar G r o w t h  P r o c e s s  in the Leptomedusae Phialidium hemisphaericum 
(Syn. Campanularia johnstoni)  1 

T h e  Hydrozoa (Coelenterata) f r e q u e n t l y  e x h i b i t  a 
r e p r o d u c t i v e  cycle,  in w h i c h  a n  a s e x u a l  g e n e r a t i o n  
( h y d r o i d p o l y p s )  a l t e r n a t e s  w i t h  a s exua l  g e n e r a t i o n  
( h y d r o m e d u s a e ) .  I n  s p i t e  of  t h e  i d e n t i c a l  g e n e t i c  b a c k -  
g r o u n d  a n d  t h e  p r e s e n c e  of  e m b r y o n i c  cells  ( i n t e r s t i t i a l  
cells),  t h e  l i f e s p a n  of  p o l y p s  a n d  m e d u s a e  a re  m a r k e d l y  
d i f f e r e n t  2. E x p e r i m e n t s  c o n c e r n e d  w i t h  t h e  g r o w t h  a n d  
r e g e n e r a t i v e  p r o c e s s e s  of  h y d r o i d p o l y p s  a-7 r e v e a l e d  a n  
a l m o s t  u n l i m i t e d  r e g e n e r a t i v e  p o w e r  a n d  h a v e  s h o w n  t h a t  
t h e s e  a n i m a l s  c a n  be  c o n s i d e r e d  as  b e i n g  s o m a t i c a l l y  
i m m o r t a l  8, as  long  as  n o r m a l  c u l t u r e  c o n d i t i o n s  a re  
g u a r a n t e e d .  T h e  l ife s p a n  of  t h e  m e d u s a e ,  on  t h e  c o n t r a r y ,  
is l i m i t e d  in  t i m e ,  a l t h o u g h  t h e  r e g e n e r a t i v e  capab i l i t i e s  
a re  c o m p a r a b l e  to  t h o s e  of  t h e  p o l y p s  2,10. I n  t h i s  connec -  
t i o n  we  m i g h t  a sk  w h a t  k i n d  of  f a c to r s  a re  r e s p o n s i b l e  for  
t h e  l e t ha l  cr is is  t o  w h i c h  t h e  m e d u s a e  a re  s u b j e c t e d  a f t e r  

h a v i n g  s h e d  t h e i r  g a m e t e s  ? Is  i t  s e x u a l i t y  as such ,  or  
p e r h a p s  t h e  a b s e n c e  of  a m e c h a n i s m  wh i ch ,  as  is t h e  case  
in po l yps ,  t a k e s  ca re  of  a c o n s t a n t  r e p l a c e m e n t  of  t h e  cell  
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Fig. 1. Marker of Bismarck-brown 
a) in suburabrellar tissue 12 h 
after injection, and b) in exum- 
brellar tissue 96 h after injection, 
x20. 
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popu la t i ons  ? These  cons idera t ions  c o n s t i t u t e  t he  back-  
g r o u n d  of th i s  sho r t  no te  w h i c h  inves t iga t e s  t he  process  
of n o r m a l  g rowth  in h y d r o m e d u s a e .  

Material and methods. The  m e t agene t i e  species 
Phialidium hemisphaericum (Thecaphorae)  was cu l tu red  
in our  i n s t i t u t e  as descr ibed b y  BAUMANN (1970, persona l  
communica t ion ) .  The  g r o w t h  process  of t he  medusae  
of th i s  species, k e p t  a t  r oom t e m p e r a t u r e ,  was  acce le ra ted  
b y  feeding t h e m  twice  a day  w i t h  f resh ly  h a t c h e d  naup l i i  
of Artemis satins. 

I n  order  to  o b t a i n  i n f o r m a t i o n  on t he  g r o w t h  p a t t e r n  
of t h e  ex- and  s u b u m b r e l l a r  t issues,  selected areas  of 
these  t issues were label led w i t h  t he  v i t a l  dye  B i smarck -  

Fig. 2. Scheme of medusae showing coordinates of measurements. 
B, vital dye Bismarck-brown; CC, circular canal; G, gonads; M, 
manubrium; RC, radial canal; T, tentacle; x, y and z, coordinates. 

Increase of x, y and z in the umbrellar growth process 

Animal No. Time from inj cation (days) x z y 

a) 

1 5 + 5  +34 
2 6 +6  +41 
3 6 --3 +18 
4 4 -}-2 + 9 
5 6 +8  +19 

b) 
1 11 /-5 +20 
2 5 +3 +20 
3 6 +1 .+29 
4 9 +5 +25 
5 6 +9 +16 

brown.  The  s u b s e q u e n t  d i s p l a c e m e n t  of these  marke r s  
was  t a k e n  as an  i ndex  of growth.  The  dye was in jec ted  
in to  t he  u m b r e l l a  w i t h  a mic rocap i l i a ry  (d i ame te r  0.05 
ram) a n d  i t  r e m a i n e d  v is ib le  t h r o u g h o u t  t he  e x p e r i m e n t  
(at  leas t  7-10 days).  In i t ia l ly ,  t he  labe l  was  seen. r a n d o m l y  
d i s t r i bu t ed  w i t h i n  t he  mesogloea.  On t h e  fol lowing day,  
the  dye was usua l ly  expel led b y  t he  mesogloea  in to  t he  
ex- and  s u b u m b r e l l a r  t i ssues  where  i t  fo rmed  d i s t i nc t  
pa t ches  (Figures l a  a n d  lb ) .  An  e s t i m a t i o n  of m a r k e r  
d i sp l acemen t  was d e t e r m i n e d  b y  e m p l o y i n g  3 coord ina tes  : 
x as t he  d i s t ance  f rom the  m a r k e r  to  the  m a n u b r i u m ,  z as 
t he  d i s t ance  f rom the  m a r k e r  to  t he  r ing  canal  and  y as 
the  d i s tance  f rom the  m a r k e r  to  t h e  r ad ia l  cana l  (Figure 
2). The  3 coord ina tes  were m e a s u r e d  da i ly  on the  umbre l l a r  
t i ssues  b y  t u r n i n g  t h e  meduses  ups ide  down, for t he  
m e a s u r e m e n t s  in  the  s u b u m b r e l l a r  t issues.  S t r e p t o m y c i n  
(0.1 mg/ml)  was added  to t he  cu l tu re  m e d i u m  i m m e d i a t e l y  
fol lowing t he  in jec t ion  of dye as a bacter ic ide .  

Results. The  va lues  l i s ted  in t he  Tab le  show a s t rong  
increase  of t he  coord ina te  z, whereas  t he  increase  of t he  
coord ina te  x was no t  so accen tua t ed .  The  coord ina te  y, 
on  t he  o the r  hand ,  r e m a i n e d  s t ab le  t h r o u g h o u t  t he  
expe r imen t .  The  d i s p l a c e m e n t  of t h e  3 ma rke r s  was 
iden t i ca l  in  t he  s u b u m b r e t l a r  a n d  t he  e x u m b r e l l a r  t issues,  
i nd i ca t i ng  same ra t e s  of g rowth  in b o t h  t issues.  

Discussion. The  r e su l t s . show t h a t ,  in t he  medusae  of 
Phialid*um hemisphaericum, t h e  region of ac t ive  g r o w t h  
is s i t u a t e d  a t  the  m a r g i n  of t he  u m b r e l l a  in t he  v ic in i ty  of 
t he  c i rcular  canal .  Th i s  ' g rowth  region '  forms t he  t issues 
of t he  sub- and  e x u m b r e l l a  of the  growing  medusae .  

A ce r t a in  er ror  in measu r ing  c a n n o t  be  excluded as non-  
anaes thes ized  an ima l s  do mo te  or less change  t he  shape  
of t h e  bel l  du r ing  t he  measu remen t s .  For  th i s  reason  we 
bel ieve  t h a t  t he  g r o w t h  r a t e  expressed  b y  t he  change  of 
t he  coord ina te  x is of a low signif icance.  

The  resul t s  are in  c o n t r a s t  to  t he  ava i l ab le  i n fo rma t ions  
concern ing  t he  growing p a t t e r n  of po lyps  3-~, where  t he  
b o d y  co lumn  is sub jec t ed  to  a c o n t i n u o u s  process  of 
g r o w t h  and  where  ceils and  t issues  m ig ra t e  f rom prolif-  
e ra t ing  areas  to  t he  areas  where  ceils are s loughed off 
( tentacles ,  buds  etc.). Indeed ,  th i s  ~c t iv i ty  m a y  poss ibly  
be  t he  m a i n  reason  for t he  a p p a r e n t  somat i c  i m m o r t a l i t y  
of t he  polyp.  As d e m o n s t r a t e d  in t h i s  paper ,  no such  
m i g r a t i o n s  seem to t ake  place in t he  u m b r e l l a r  t i ssues  of 
t he  medusae .  The  ac t ive  g r o w t h  reg ion  in t h e  m e d u s a e  is 
conf ined  to t he  edge of t h e  u m b r e l l a  and  th i s  i m p o r t a n t  
di f ference be tween  t he  b e h a v i o u r  of g r o w t h  a n d  t issue 
m i g r a t i o n  in po lyps  a n d  medusae  m a y  be  respons ib le  for 
t h e  d i f fe ren t  l i fespan.  

Zusammen/assung. Des ~vVachstum der  u m b r e l l a r e n  
Gewebe bei  der  H y d r o m e d u s e  Phialidium hemisphaericum 
wurde  d u t c h  lokale A n f ~ r b u n g  m i t  dem Vi t a l f a rbs to f f  

+ 2 B i s m a r c k b r a u n  u l i te rsucht .  Die W a c h s t u m s r e g i o n ,  welche 
- ex- und  s u b u m b r e l l a r e  Gewebe bi ldet ,  l iegt  a m  R a n d e  
- der  Medusenglocke  in der  N~he  des R ingkana les .  Gewebe-  
+1 w a n d e r u n g e n  konntei1 keilie fes tges te l l t  werden.  Die 
-- m6gl ichen  Fo lgen  der  un t e r sch i ed l i chen  W a c h s t u m s v o r -  

gXnge bei Po lyp  u n d  Meduse  werden  d i sku t i e r t .  
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a) Growth measurements with reference to marker for exumbrellar 
tissues, b) Growth measurements with reference to marker for 
subumbrellar tissues, x, y and z-values are expressed ill units; 
20 units are similar to 1 ram. 
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