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I m  Gef~ss innern  (Figur  2, Lu) b i lde t  die B a s a l m e m b r a n  
ke in  d ich tes  E n d o k a r d .  D o r t  is t  sie zwar  a n  v ie len  Ste l len 
m e h r  als d o p p e l t  so m~Lchtig wie ihre  d e m  HXmocoel  zu- 
g e w a n d t e n  B e r e i c h e ;  die lockere T e x t u r  zeigt  abe r  n u r  
a n  wenigen  Ste l len  Bi inde l  f ibr i l l / i rer  V e r d i c h t u n g e n  
(Figur  2, Pfe i l spi tzen) .  Diese weisen  hie ein per iodisches  
Q u e r m u s t e r  auf, welches  auf  Ko l l agen fase rn  h i n d e u t e n  
k6nnte .  Da  die B a s a l m e m b r a n  eine Passage  y o n  Stoffen  
n i c h t  v e r h i n d e r t ,  i s t  die be sch r i ebene  Gef/ isswand por6s.  

Diese S•  e r l ang t  vo r  a l l em desha lb  Bedeu tung ,  
weil  sie s u c h  Gef//sse ausze ichne t ,  die sich zwischen  den  
L a p p e n  e n d o k r i n e r  Kopfdr i i sen  ~ (F igur  1, Kdr)  be f inden .  
~ b e r  e inen  engen  H / i m o l y m p h s i n u s  (Hs) k 6 n n t e n  y o n  
den  Dri i senzel len  abgegebene  Stoffe bei  der  d ias to l i schen  
E r w e i t e r u n g  des GefS, sses l e ich t  in  dessen L u m e n  ge- 
langen,  wegen e iner  V e r e n g u n g  der  P o r e n  bei  der  Sys to le  
aber  in  e rs te r  L iMe rasch  u n d  ge r i ch t e t  m i t  d e m  H~tmo- 

l y m p h s t r o m  i n n e r h a l b  des a m  E n d e  offenen Gef/isses zu 
e n t f e r n t e n  K6rpe r r eg ionen  t r a n s p o r t i e r t  werden.  

Summary. A h i t h e r t o  u n k n o w n  s t r u c t u r e  of t h e  wal l  
of b lood  vessels in  Scutigera coleoptrata is descr ibed.  I t  
is l ack ing  in a c o n t i n u o u s  a d v e n t i t i a  an d  a dense  endo-  
card,  an d  b e t w e e n  i ts  musc le  f ibres  t he re  are i r regula r  
clef ts  fi l led w i t h  s t roma.  
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Hydroid Stolon Elongation: Evidence of a Distal Locomotory Organ in Proboscidactyla flavicirrata 
Stolon  e longa t ion  in colonial  hyd ro id s  has  f r e q u e n t l y  

been  a t t r i b u t e d  to  cel lular  p ro l i fe ra t ion  in a d i s ta l  
m e r i s t e m a t i c  zone 1. However ,  r ecen t  s tud ies  i nd i ca t e  
m i t o t i c  a c t i v i t y  is s h a r p l y  r educed  or a b s e n t  in  t he  ter -  
m i n a l  po r t i ons  of s to lons  3-5. Never the less ,  t h e r e  is r eason  
to be l ieve  t h a t  t he  specia l ized t e r m i n a l  s to lon  sec t ion  or 
' s to lon  t i p '  m a y  f igure p r o m i n a n t l y  in  t h e  e longa t ion  
process.  The  t ips  of e longa t ing  s to lons  ' pu l sa t e ' ,  a l ter-  
n a t e l y  e x t e n d i n g  a n d  p a r t i a l l y  r e t r a c t i n g  on  a regu la r  
cycle 5-7. I so la t ed  s to lon  t ips  can  a d v a n c e  a u t o n o m o u s l y  5, 6. 
E x p e r i m e n t s  descr ibed  here  i l l u s t r a t e  t h e  i m p o r t a n c e  of 
s to lon  t i p  a c t i v i t y  d u r i n g  s to lon  e longa t ion  in Probosci- 
daclyla /lavicirrata. 

Materials and methods. I n  na tu re ,  Proboscidactyla is a 
c o m m e n s a l  found  on  t he  r ims  of t ubes  secre ted b y  ce r t a i n  
s abeF id  worms.  W h e n  f l a t t e n e d  pieces of w o r m  t u b e  
ove rg rown  w i t h  hyd ro id s  were held  aga ins t  cover  slips 
a n d  k e p t  in  r ec i r cu la t ing  sea w a t e r  a t  11 to 13~ new 
s to lons  e x t e n d e d  f rom the  edges of t he  t u b e  f r a g m e n t s  
a n d  across t h e  glass surfaces.  T ip  pu l sa t i ons  were s tud ied  
b y  t ime- lapse  c i n e m a t o g r a p h y .  For  m i to t i c  analysis ,  
whole  m o u n t s  of t he  t h i n  t r a n s p a r e n t  s to lons  were f ixed 
i n  F l e m i n g ' s  f luid w i t h o u t  acet ic  acid a n d  s t a ined  w i t h  
H e i d e n h a i n ' s  i ron h e m a t o x y l i n .  Pr io r  to  f i x a t i o n  some 
s tolons  were exposed  to r a d i a t i o n  f rom a Coba l t  60 
t h e r a p y  u n i t  (9950 r ad  over  15 min) .  D u r i n g  f i lming  a n d  
i r r ad i a t i on  e x p e r i m e n t s  t he  t e m p e r a t u r e  of t he  2 m m  
layer  of sea w a t e r  in  t h e  spec imen  d ish  was m a i n t a i n e d  
a t  12 ~ b y  a C a m b i a n  e lec t ronic  cool ing uni t .  A cover ing  
of t h i n  p las t i c  f i lm r e t a r d e d  e v a p o r a t i o n  f rom the  dish. 

Results and discussion. T h e  s to lon  t ip  can  be  d is t in-  
guished f rom t h e  res t  Of t h e  s to lon  b y  i ts  en la rged  vacu -  
lu ted  g a s t r o d e r m a l  cells and,  in  m o s t  cases, i ts  g rea te r  
overa l l  g i r th .  No d i v i d i n g  cells were seen i n  t h e  t ips  of 16 
s tolons,  a l t h o u g h  in  each  of 6 others ,  t h e r e  was a s ingle 
m i t o t i c  f igure ill t h e  t a p e r e d  t r a n s i t i o n  zone connec t ing  
t h e  en la rged  t i p  to  t h e  p r o x i m a l  s tolon.  

S to lon  t ips  an d  po r t i ons  of t ip s  as sho r t  as 225 ~tm 
(con ta in ing  fewer t h a n  300 nuclei)  c o n t i n u e d  to progress  
across t h e  s u b s t r a t e  for as m u c h  as 55 h a f t e r  i sola t ion.  
A l t h o u g h  each  i so la ted  t i p  m o v e d  as a whole,  i t  g r a d u a l l y  
l e n g t h e n e d  also (Figure  1). No m i t o t i c  f igures  were found  
in a n y  of 12 i so la ted  s to lon t ips  w h i c h  h a d  been  ac t ive ly  
m o v i n g  j u s t  before  f ixa t ion .  Severed  a n d  m i g r a t i n g  s to lon 
t ips  of Proboscidactyla pulsa ted ,  as has  been  r e p o r t e d  for 
o the r  h y d r o i d  species s, 6. W h e n  3 s to lon  t ips  were f i lmed 
before  a n d  a f t e r  isolat ion,  t h e  mos t  obv ious  b e h a v i o r a l  
changes  were increases  in  t h e  u n i f o r m i t y  of t h e i r  pu l sa t ions  ; 
t h e  changes  resul t ing ,  pe rhaps ,  because  t h e  i so la ted  t ips  
were no longer  a f fec ted  b y  a s y n c h r o n o u s  m o v e m e n t s  of t h e  
h y d r o p l a s m  g e n e r a t e d  in o the r  p a r t s  of t h e  colony. L ike  
n o r m a l  stolons,  each  i so la ted  t i p  secre ted  a n d  a d v a n c e d  
t h r o u g h  a t u b u l a r  per i sa rc  sugges t ing  t h a t  s to lon  t ips  m a y  
i n t e r a c t  w i t h  t h e i r  per isarcs  to  p rope l  themse lves .  P roM-  
ma l ly -d i r ec t ed  waves  of c o n t r a c t i o n  a p p a r e n t l y  cause  t h e  
fo rward  progress  of ho ld fa s t  t ips  in  Corymorpha, s t ruc-  
tu res  ana logous  to s to lons  in m a n y  resPectsS. 

I r r a d i a t e d  s to lons  c o n t i n u e d  to  e longa te  a n d  pu l sa t e  as 
usual.  No mi t o t i c  f igures  were found  in a n y  p a r t  of t h e  30 
s tolons  f ixed an d  e x a m i n e d  8, 14, or 24 h a f te r  i r r ad ia t ion .  

Fig. 1. Photographs of an isolated, migrating stolon tip taken 2 h 
apart. Scale bar = 5 mm. 
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Buds of hydra also elongated despite total inhibition of 
mitotic activity by radiation 9. Hydranth initiation in- 
creased in Podocoryne colonies subjected to starvation I~ 
although mitotic activity would be expected to decrease 
under these conditions. Localized cellular proliferation is 
probably not a common morphogenetic mechanism in the 
hydrozoans. 

No elongation was detected in 7 stolons during a 4 h 
interval between tip ablation and fixation, although the 
presence of dividing cells was subsequently confirmed. 
Tipless stolons left undisturbed for 5 h or more usually 
regenerated motile tip regions and resumed elongation. 
Isolated sections of stolons sometimes regenerated motile 
tips at both ends and extended in both directions. 

The observations described above suggest that active 
motility of the stolon tip in Proboscidaclyla does not 
depend upon cellular proliferation and serves a necessary 
function in stolon elongation. This is not to say that 
physical stret_ching is the only way stolons increase in 
length. Some mitotic activity does occur in the proximal 
portions of non-irradiated stolons, It has also been 
suggested that viable cells migrate to growing regions of 

hydro id  colonies t h ro u g h  the  gas t rovascular  cav i ty  2,5, 
a l though  th is  seems improbab le  in isolated s tolon t ips.  

W h e t h e r  cellular prol i fera t ion and migra t ion  ac tua l ly  
figure s ignif icant ly  in the  normal  e longat ion of Probosci- 
daclyla stolons canno t  be resolved on the  basis  of the  
evidence given. However ,  t he  s tolon t ip  is clearly ident i -  
fied as a moti le  organ whose  locomotory  ac t iv i ty  is an 
essent ial  concomi t an t  of s tolon elongation.  

Rdsumd. Les por t ions  d is ta les  des s tolons du Probosci- 
dactyls /lavicirrata sont  des organes moteures  d o n t  les 
activit6s jouent  un r61e essentiel  dans  l '61ongation du 
stolon. 
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Micronuclear  Mitos is  in the Life Cycle of a P lur imicronuc leate  Strain of E u p l o t e s  c r a s s u s  I 

In  Euplotes crassus, a ciliate mar ine  species, it  has  been 
found  ~ that s t a rva t ion  m a y  b r ing  a b o u t  a physiological  
reorganiza t ion  of pel l icular  s t ruc tures  as well as a mi to t ic  
divis ion of t h e  single micronucleus,  no t  accompanied  by  
cytokynesis ,  B y  successive reorganiza t ion  processes,  some 
micronuclei  m a y  accumula te  in a c o m m o n  cytoplasm.  
However ,  only  1 micronucleus  divides  dur ing  the  vege- 
t a t ive  r ep roduc t ion  which  ensues af ter  reorganizat ion,  
while  t he  supe rnum era ry  ones are sor ted  out  in daugh te r  
ceils w i thou t  resorpt ion.  In  th is  way  unimicronuclea te  
cells are again formed as asexual  r ep roduc t ion  goes on. 

A search has been  m a d e  to  f ind out  whe the r  any  one of 
the  nuclei  p resen t  in t he  cy top la sm can en te r  mi tos is  in 
the  life cycle of tile ciliate, or if the  nuclear  p roduc t s  of the  
same nucleus always t ake  p a r t  in  t he  d ivis ion process.  I t  
m u s t  be n o t e d  t h a t  all nuclei,  no m a t t e r  how many ,  are 
der ived  t h r o u g h  mitosis  t rom the  same mother -nuc leus  
and  t h a t  all of t h e m  s h o u l d  lee in G 2 phase  as D N A  
dupl ica t ion  s tage begins  a t  la te  te lophase  in Euplo tes  ~, 3. 

The rou t ine  t echn iques  used are r epor ted  in deta i l  else- 
where  ~. Only those  s t r ic t ly  necessary  will be descr ibed 
here. As mater ia l ,  s t ra in  17 of E. crassus, Pisa  collection, 
has  been  used extensively.  Lines  of th is  s t ra in  consists  of 
uni- and p lur imicronuclea te  cells. 

Results. Firs t  of all, i t  was ascer ta ined  by  spec t ropho to -  
met r ic  analysis  t h a t  t he  a m o u n t  of Feulgen posi t ive  
mater ia l  of d i f ferent  micronucle i  in res t ing  stage inside 
a cell, and  of d i f fe rent  cells, averaged a round  the  same 
a rb i t r a ry  uni ts  (Figure 1), conf i rming t h a t  all nuclei  are 

in G~ phase.  This  analysis  was  carr ied ou t  using the  
appa ra tus  descr ibed by  BENXI~E'rTI and  VIOLA MAGNt 4. 

Cells of a p lur imicronuclea te  line were allowed to  
divide 2 or 3 t imes  in cul ture fluid w i th  3H- thymid ine  
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Fig. 1. Content of micronuelear Feulgen positive material expressed 
in arbitrary units (abscissa); in ordinate, number of micronuclei. 
The data were derived from 14 cells. 
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Life cycle phases No. specimens Unimicronucleate Plurimicro 
examined specimens nucleate 

specimens 

Specimens with 
1 labelled 
mieronuclei 

Specimens with 
2 labelled micronuclei 

Asexual reproduction 577 406 171 577 -- 
Conjugation 215 155 60 215 ~ -- 
Reorganization 176 59 75 134 42 
1st Post-re0rganization fission 438 223 191 414 24 

Micronuclear behaviour in the plurimicronucleate strain 17 in different life cycle phases. Strain 17 includes uni- and plurimicronucleate ceils. 
Other explanations in the text. ~ In conjugation, the labelled lnieronucleus is that undergoing the first pregamic fission. 


