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Neben den <~ coated vesicles ~> und such  welter  innen kom- 
men kleinere und kleinste B1/ischen ohne coat  mi t  ver-  
schieden d ichtem tnha l t  vor.  Diese s tehen oft in enger 
Beziehung zu Dot te rvors tu fen  (Figur 6). Von den be- 
schriebenen Vesikeln lassen sich die Vakuolen des E R  gut  
unterscheiden,  indem sie dutch  ihre Gr6sse, unregel- 
m~ssige Formen  und geringe Dichte  auffallen (Figur 6). 

W~ihrend der Bi ldung der Eihtille k6nnen in ihr ver-  
schiedene Zonen festgestel l t  werden. Direkt  auf das 
Oolemma folgt  eine helle, prakt i sch  leere Stelle (Figur  7, 
I), darauf  eine elektronendichte ,  grobflockige Lage (II) 
und aussen, un ter  der Basal lamina,  eine feink6rnige, 
elektronendurchl~issige Schicht  (III).  Zwischen I u n d  II ,  
I I  u n d I I I  werden ~bergi inge  beobachtet .  In  allen Zonen 
sind noch einzelne v o m  Oolemma ausgehende Microvill i  
erhal ten geblieben (Figur 7). Ers t  das reife E i  besi tz t  eine 
homogene  t l i i l le  ohne Microvillireste% 

Diskussion. Die Simul tanf ix ierung vere in ig t  Vorteile 
sowohl yon O als auch yon G/O n. Es  wurde  gezeigt, dass 
die Nachbehandlung  in w~ssriger Urany lace ta t l6sung  den 
Kon t ra s t  der S t ruk tu ren  steigert  ~ und teilweise auch 
noch als F ixa t ionsmi t t e l  wi rk t  ~4. I m  Falle  yon 0. moubata 
lassen sich mi t  der T F  die Ovozy ten  und die dar in  vor-  
k o m m e n d e n  rickettsienS&nlichen Mikroorganismen t4 
gleichermassen gut  fixieren. Membransys teme werden 
ausgezeichnet  dargestel l t  und verschiedene Vesikel typen 
kann man  an der Per ipher ie  der Ovozy ten  unterscheiden.  

Gewisse Zellelemente,  wie Diaphragmen  der Kernporen  
und Microtubul i  k6nnen nach T F  nicht  mehr  gefunden 

werden. Im  Gegensatz dazu siud Microtnbuli  in Nieren-  
geweben n und in Leukozyten  12 nach S imul tanf ixa t ion  
vorhanden.  

Das E R  ist teilweise zusammenh/ ingend und verzweigt ,  
hingegen besteht  es nach O oder G/O aus einzelnen 
Vakuolen.  Die Ribosomen haben  po lymorphe  Fo rmen  mi t  
heterogener  S t ruk tur  und nicht  klar definierten Umrissen 
(nach O oder G/O sind es scharf begrenzte,  rundl iche 
Partikel) .  Welche Gestal t  dem lebensfrischen Zustand des 
E R  und der  Ribosomen n/iher kommt ,  bleibt  noch abzu-  
kliiren. 

U m  die Zel ldynamik  w/ihrend der Eire i fung zu unter-  
suchen, br ingt  uns die T F  nicht  bedeutend welter. Hie r  
miissen gezielte Markierungen mi t  Tracer -Subs tanzen  
helfen ~0. 

Summary. The t r iple-f ixat ion (simultaneous f ixat ion ill 
a mix tu re  of g lu ta ra ldehyde  and osmium t e t r o x i d e  and 
pos t - t r ea tmen t  in aqueous  uranylaceta te)  is especially 
suitable for the  demons t ra t ion  of membranes  and to dis- 
t inguish different  types  of vesicles in the  oocytes of t he  
soft t ick Ornithodorus moubata. 

H. HECKER 

Schweizerisches Tropeninstitul, Socinstr. 57, 
CH-4000 Basel (Schweiz), 6. Miirz 7970. 

On the Lay-Out of the Midgut Rudiment in Loligo 
Since a deve lopmenta l  s tudy  published by  KORSCHELT 1 

in 1892, t he  mid-  and h ind-gut  complex  of the  cephalo-  
poda is unanimously  considered as a non-ec todermic  
formation,  which in la ter  embryonic  stages becomes con- 
nected wi th  the  ectodermic  s tomodaeat  complex  and wi th  
the anal  ectoderm. 

Very  much  a t ten t ion  has been paid to the  questions 
arising about  the  origin of the  mid-  and h ind-gut  rudi- 
men t :  whether  i t  is the  only remainder  of entoderm,  or 
par t  of it, or an ac tual  mesentoderm,  arising ent i rely f rom 
the  mesoderm. A final  conclusion seems impossible for 
var ious reasons tha t  cannot  be discussed in the present  
note. 

As to its morphology,  the  early mid-  and h ind-gu t  
rud imen t  has been described - in KORSCHELT'S and sub- 
sequent  studies - as a small  med ioven t ra l  epitheliaI  p la te  
lying on the  yolk syncy t ium and consist ing of ve ry  few 
cells a t  the  beginning;  this epithelial  rud imen t  was as- 
sumed to expand  la teral ly  and to migra te  poster ior ly  in 
order  to fuse a t  the  caudal  end of the  in ternal  yolk  sac 
wi th  the  s tomodaeum.  

A descript ion of the  early organogenesis of the  mid-  and 
h ind-gut  complex  of Octopus vulgaris recent ly  given by 
the  au thor  ~ depicts a somewhat  different  process tha t  is 
in fact  common to bo th  Octopus and Loligoa: the  early 
rud imen t  is a l ready a compound  one in the  shape of a 
t ransverse  epi thel ial  band, la teral ly  expanded  from the 
beginning of its morphological  appearance.  The  s imilar i ty  
be tween the  morphogenet ic  act ion of this mes(ent)odermic  
rud imen t  and the  rudin lent  of the  central  n e r v o u s  
system, wi th in  the  entire organogenesis of the  embryo,  is 
emphasized in the  aloove-mentioned paper  2. 

W i t h  ARNOLD'S *'5 absolutely  convincing hypothesis  of 
all induct ive  role of the  egg cor tex in mind, one could 

pealei (LeSueur) 

assume tha t  the  large size of the early rud iment  is due to a 
corresponding lay-out  of its par t icular  o rgan-de te rmining  
area on the  cor tex  ( 'morphogenet ic  induct ive  map  '~) 
ra ther  t han  to an a l ready comple ted  growth of an origin- 
al ly small  rudiment .  The la t te r  is in fact  inconceivable  
for such early stages. Conclusive results about  this, how- 
ever, could only be expected of an expefimen• approach.  

Some l igat ion exper iments  have  therefore  been made  
on eggs a t  ve ry  ear ly  embryonic  stages in order  to  elimi- 
nate  different  par ts  of the  cor tex  in the  p resumpt ive  mid-  
and h ind-gut  area. The present  results, a l though relying 
on a small  number  of specimens, provide  us wi th  a serious 
suppor t  of the  ideas based on the  earlier morphological  
observat ions  2. 

Material and methods. Eggs of animals  spawning in the  
l abora to ry  were prepared  for l igat ion by  s t r ipping off the  
jel ly layers of the  egg strings. The  l igations were made  wi th  
fine hair  on eggs (surrounded by the  chorion only) at  
early embryonic  stages 5, be tween  8 and 13 (staging 
according to ARNOLD6). Par t s  of the  cor tex  in the  pre- 
sumpt ive  ven t ra l  or  ven t ro la te ra l  area thus  were com- 
ple te ly  separated f rom the  egg. After  periods of 5 or 6 
days, the  l igated specimens were preserved in Bouin ' s  
f ixative,  embedded  ei ther  in E p o n  812 or in Parap las t  and 

1 E. KORSCHELT, Festschr. 70. Geburtstag R. Leuckarts (Leipzig 
1892). 

2 S. V. BOLETZKY, Revue suisse Zool. 74, 555 (1967). 
a A. NAEF, Fauna Flora Golf. NeapeI, 35. Monogr. I, 2 (1928). 
4 j .  M. ARNOLD, Biol. Bull. 129, 72 (1965). 
5 j .  M. ARNOLn, Develop. Biol. 18, 180 (1968). 
6 j .  M. ARNOLD, Biol. Bull. 728, 24 (1965). 
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Fig. 1. Ventral view of a specimen ligated on the ventral side at 
stage 8-9 (a), preserved 6 days later (b). The hind-gut complex is 
lacking, the mid-gut parts are well developed on either side (recon- 
structed from cross sections). 

Fig. 2. Ventral view of a specimen ligated ventrolaterally at stage 
10 (a), preserved 6 days later (b). Mid- and hind-gut parts are lacking 
on the ligated side; the mid-gut rudiment is well developed on the 
other side and tapers off into the hind-gut area (reconstructed from 
cross sections). 

sect ioned in th icknesses  below 1 ~z on an u l t r amic ro tome  
or 6 [z on a regular  micro tome.  The sect ions were s ta ined  
wi th  Azure Blue or Masson 's  Tr ichrome.  The recons t ruc-  
t ions  shown in Figures  1 and  2 were made  f rom drawings  
(camera h c i d a )  of 6 ~x cross-sectionsT. 

Results and discussion. Histological  analysis  of 10 
specimens t h a t  had  developed well a f ter  l igat ion showed 
t h a t  e l iminat ion  of the  ven t ra l  cor tex  in the  p r e s u m p t i v e  
h i n d - g u t  area inhibi ts  the  fo rmat ion  of the  in tes t ine  and 
ink sac only while the  rud imen t s  of the  actual  mid -gu t  
(s tomach,  caecum, hepa topancreas )  form on e i ther  side 
(Figure 1). Remo v a l  of a la teral  p a r t  of the  cor tex  leads 
to the  fo rmat ion  of an incomple te  r u d i m e n t  lacking t h e  
pa r t s  cor responding  to the  l igated area (Figures 2 and  3). 
In  the  live embryo,  the  presence  of the  respec t ive  pa r t s  of 
the  r u d i m e n t  appears  in the  cons t r ic t ion  of the  yolk 
which is absen t  at  the  si te of the  l igation. 

If  t he  original r u d i m e n t  were a small  one, res t r ic ted  to  
a med ioven t ra l  spot  as KORSCHELT descr ibed it, t he  cor- 
t ex  area by  which it is de t e rmined  would have  to be as 
small.  E l imina t ion  of th is  ven t ra l  induc t ion  area would  
inhibi t  the  ent i re  mid-  and h ind -gu t  format ion ,  whereas  
removal  of the  more  la teral  pa r t s  of the  cor tex  would  no t  
pr imar i ly  affect  t he  fo rma t ion  of a comple te  mid-  and 
h ind-gu t  complex  s. 

Zusammes/assung. Die Abschnt i rung  von  Teilen des un- 
gefurch ten  E icor t ex  in der p rospek t iven  Mittel-  und  
E n d d a r m r e g i o n  bei Loligo pealei f t ihrt  zum Feh len  der  
en t sp rechenden  Darmte i le  in spS, t e ren  Stadien.  Dies zeigt, 
dass die z u s a m m e n h g n g e n d e n  Anlagen  des Mittel-  und  
E n d d a r m k o m p l e x e s  yon  Anfang  an in F o r m  eines la tera l  
weft  aus ladenden  Epi the l s t re i fens  vorliegen. 

S. v.  BOLETZKY 9 

Fig. 3. Cross section of a specinlen ligated ventrolaterally at stage 
12-13, preserved 5 days later. On the ligated side, no trace of dif- 
ferentiation into an epithelium is visible; on the intact side, a distinct 
mid-gut epithelium is differentiated and begins to form a hepatic 
tube (camera lueida drawings of Epon section). 
bl, blastodise; bs, blood sinus; ch, ehorion; f, funnel; g, gill; hg, 
hind-gut; m, mantle; mg, mid-gut; re, vena eava limb; y, yolk; 
ye, yolk epithelium nuclei. 
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A Poss ib le  Role of Microtubules  in the C Cells Secretory  M e c h a n i s m  

I t  is well known  t h a t  Calci tonin is released following 
hyperca lcemia  t and  t h a t  the  same condit ion:ca*xses a 
d ischarge of the  secre tory  granules of the  C (parafollicular) 
cells of the  t hy ro id  S. Ev idence  has been  p resen ted  sug- 
gest ing t h a t  the  secre tory  granules are the  site of Cal- 
c i tonin s torage 3. In  in v i t ro  organ culture,  loss of Cal- 
c i tonin (demons t rab le  w i th  immunofluorescence)  and  
degranula t ion  of the  dog thy ro id  C cells follows an increase 
of the  calcium level of the  cul ture  med ium 4, 5. 

I t  is no t  ye t  known  how Calci tonin conta in ing  granules 
are released. We  inves t iga ted  the  mechan i sm of secret ion 
of C cells b o t h  in normal  and cul tured  (s t imula ted  by  high 
calcium concen t ra t ion  of the  medium) dog thyroid .  We  
pa id  special a t t en t i on  to a possible  role of micro tubules  
in the  mechan i sm of secret ion.  

Thyro ids  were  ob ta ined  f rom 5 dogs and e i ther  
a) di rect ly  f ixed in 3% buffered g lu ta ra ldehyde ,  post-  

f ixed in OsO 4 1%, d e h y d r a t e d  and en lbedded  in D u rcu pan  
ACM Fluka;  the  s ta in  was pe r fo rmed  wi th  uranyl  ace ta te  
dur ing d e h y d r a t i o n  and  lead c i t ra te  on the  sect ions;  or 
b) cul tured  for 36 h a t  37 ~ in organ cul ture  according 
to the  t echn ique  previous ly  described4, ~. The calcium 
level in t he  cul ture med i u m (TC 199 Wellcome) was 
increased to 7.5 or 10.2 meq/1 by  add ing  CaCI~. Af ter  
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