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p lana t ions .  W h e r e a s  m a n y  o t h e r  worker s  h a v e  h a d  t h e i r  
a t t e n t i o n  d r a w n  to t he  m u l t i p l i c i t y  of u l t r a s t r n c t u r a l  
f e a tu r e s  of h e p a t o c y t e s ,  in  t h e  p r e s e n t  s t u d y  a t t e n t i o n  
was  on ly  pa id  to  t h e  de t ec t i on  of centr ioles .  A l t h o u g h  
th i s  m a y  in  p a r t  a c c o u n t  for t h e  d i spa r i ty ,  o t h e r  fac to rs  
are  p r o b a b l y  invo lved .  F i r s t ly ,  because  of t h e  v e r y  large  
size of t h e  m a t u r e  h e p a t o c y t e  a n d  i t s  sma l l  nuc leo-cy to -  
p l a smic  ra t io ,  t h e  chances  of c u t t i n g  t h e  cen t r io les  is fa r  
less t h a n  in  m o s t  o t h e r  cell types .  Secondly ,  t h e  l iver  cell 
nuc leus  does  n o t  h a v e  a d i sce rn ib le  h i l a r  reg ion  whe re  
cen t r io les  are  usua l ly  found  as, for  example ,  in  l y m p h o -  
cy t e s ;  in  t h e  h e p a t o c y t e ,  the re fore ,  a t t e n t i o n  is n o t  d r a w n  
to  t h e  a r ea  m o s t  l ikely to  c o n t a i n  t he  centr io les .  F ina l ly ,  
h e p a t o c y t e s  c o n t a i n  m a n y  smal l  ves icu la r  bodies,  dense ly  
s t a i n i n g  glycogen granules ,  l ipid drople t s ,  a n d  lysosomes  
w h i c h  t e n d  to  obscure  t h e  less dense ly  s t a i n i n g  cen t r io le  
(as in  F i g u r e  2). 

Suf f ic ien t ly  large samples  of cent r io les  in b o t h  n o r m a l  
a n d  r e g e n e r a t i n g  l iver  h a v e  b e e n  e x a m i n e d  to  e s t ab l i sh  
t he  i m p r o b a b i l i t y  of h e p a t o c y t e s  possess ing  cilia. Cilia 
h a v e  been  de tec ted ,  however ,  in  cap i l l a ry  endo the l i a l  cells 
( u n p u b l i s h e d  obse rva t ions )  a n d  in bi le  d u c t  ep i the l ia l  
cells ha2  in t h e  r a t  l iver  13. 

ZusammenJassung. I n  der  n o r m a l e n  u n d  regener ie ren-  
den  R a t t e n l e b e r  w u r d e n  Zen t r io l en  ge funden .  I n  der  
n o r m a l e n  L e b e r p a r e n c h y m z e l l e  e r sche inen  sic wahr sche in -  
l ich als Dip losomen .  H/iuf ig w e r d e n  m e h r  als 2 Zen t r io l en  
in de r  e inze tnen  L e b e r p a r e n c h y m z e l l e  b e o b a c h t e t ,  j e d o c h  
g ib t  es ke ine  A n h a l t s p u n k t e  ffir e ine zent r io l~re  Rep l ika -  
t i on  in  d e n  n o r m a l e n  L e b e r p a r e n c h y m z e l l e n .  Te i l hepa t ek -  
t o m i e  t r i t t  ku rz  n a c h  B i l d u n g  y o n  T o c h t e r z e n t r i o l e n  auf.  
Das  V o r k o m m e n  von  Zi l ien s che in t  m i t  den  Z e n t r i o l e n  
de r  L e b e r p a r e n c h y m z e l l e n  n i c h t  v e r b u n d e n  zu sein.  
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Catecholamine-Containing Nerve Fibres in the Hind-Gut  of the Crayfish A s t a c u s  a s t a c u s  L .  

(Crustacea, Decapoda) 

A n u m b e r  of i n v e s t i g a t i o n s  h a v e  b e e n  d e v o t e d  to  t h e  
i n t e s t i n a l  n e r v o u s  s y s t e m  of Astacus aslacus ~-3. B y  m e a n s  
of t he  specific f luorescence  m e t h o d  of FALCK a n d  HILLARP 4 
for t h e  cel lu lar  loca l iza t ion  of c e r t a i n  m o n o a m i n e s ,  we 
were ab le  to  d e m o n s t r a t e  t he  p resence  of  m o n o a m i n e r g i c  
f ibres  in th i s  p a r t  of t he  ne r vous  sys tem.  I n  a p rev ious  
inves t iga t ion ,  t he  cen t r a l  n e r v o u s  sys t em of A. astacus 
was descr ibed  acco rd ing  to  th i s  m e t h o d  ~. 

T h e r e  is full a g r e e m e n t  in  t he  p rev ious  i nves t i ga t i ons  
t h a t  t he  i n n e r v a t i o n  of t h e  c rayf i sh  i n t e s t i ne  der ives  f rom 
2 m a i n  sources ;  one, t h e  gangl ia  of t he  c i r cumesophagea l  
connec t ive s  t h a t  i n n e r v a t e  t he  a n t e r i o r  p a r t  of t h e  
i n t e s t i n e ;  t he  o ther ,  t he  las t  a b d o m i n a l  gang l ion  t h a t  
i n n e r v a t e s  t he  h ind -gu t .  F r o m  t he  las t  a b d o m i n a l  
gang l ion  in t he  crayf ish ,  1 n e r v e  t u r n s  do r so -cauda l  
to  t h e  h i n d - g u t  where  i t  d iv ides  in to  1 pos t e r io r  a n d  
2 an t e r i o r  b ranches .  These  give rise to  a dense  n e t w o r k  of 
fibres,  t he  ' G r u n d p l e x u s '  of ALEXANDROWlCZ ~ (p. 403), 
s u r r o u n d i n g  t h e  whole  h ind -gu t .  W i t h o u t  s h a r p  l imi ts ,  i t  
c o n t i n u e s  as  a second o rde r  plexus ,  cal led b y  ALEXAN- 
DROWlCZ ' E n d p l e x u s ' ,  wh ich  i n n e r v a t e s  t h e  muscles .  T h e  
f ibres  of t h i s  l a t t e r  p l exus  a re  para l le l  to  t h e  musc les  in  
c o n t r a s t  to  t h e  ' G r u n d p l e x u s '  whe re  t h e  f ibres  are  
r a n d o m l y  d i s t r i b u t e d .  T he  c i rcu la r  musc le  l aye r  is r a t h e r  
th ick .  T h e  l ong i t ud ina l  muscles ,  con f ined  to  t h e  6 r idges  
of t h e  in tes t ine ,  a re  c o n c e n t r a t e d  in a few bund les .  T h e i r  
special  m o d e  of i n se r t ion  is descr ibed ,  a m o n g  o thers ,  by  
ALEXANDROWICZ 1. 

T h e r e  are  some s t a t e m e n t s  in t he  l i t e r a t u r e  w i t h  
special  r ega rd  to  c a t e c h o l a m i n e s  in c rus t aceans ,  t3STLUNDn 
t e s t i ng  Daphnia pulex a n d  Crangon crangon a n d  v. EULER 7 
work ing  on  Carcinus maenas could nu t  d e m o n s t r a t e  a n y  
apprec i ab le  a m o u n t s  of ad rena l ine  and  n o r a d r e n a l i n e  in 
e x t r a c t s  of whole  an imals .  R e c e n t l y  KERKUT, SEDDEN 
a n d  WALKER 8 r epo r t ed  t he  p resence  of d o p a m i n e  in t he  
t ho rac i c  n e r v e  mass  of C. maenas in a c o n c e n t r a t i o n  of 
7.3 ~g/g. T h e y  found  no  a d r e n a l i n e  or no rad rena l ine .  

FLOREY 9 found  t h a t  a d r e n a l i n e  a n d  n o r a d r e n a l i n e  were 
a c t i v e  on  t he  h i n d - g u t  of t he  c rayf i sh  Cambarus clarhii 
inc reas ing  c o n t r a c t i o n  he igh t .  However ,  he  conc luded  t h a t  
th i s  effect  was no t  specific a n d  sugges ted  t h a t  t h e  com-  
p o u n d  a c t i v e  on  t he  gu t  was of a s t r u c t u r e  s imi la r  to  
a d r e n a l i n e  or no rad rena l i ne .  

In  t he  p r e s e n t  e x p e r i m e n t  f ibres  e m i t t i n g  a g reen  
f luorescence,  cha r ac t e r i s t i c  for ca t echo lamines ,  were ob-  
se rved  in b o t h  p lexa  m e n t i o n e d  above ,  whereas  no f ibres  
e m i t t i n g  a yel low fluorescence,  wh ich  would  ind ica te  t he  
p resence  of 5 - h y d r o x y t r y p t a m i n e ,  were found.  The  green  
f luorescen t  f ibres  seem to  c o n s t i t u t e  on ly  a m i n o r  p a r t  of 
t he  plexa,  wh ich  accord ing  to  ALENANDROWICZ c o n t a i n  
a large a m o u n t  of fibres.  The  f luorescen t  f ibres are  found  
a m o n g  b o t h  t he  c i rcu la r  and  t he  l ong i t ud ina l  muscle  
fibres.  I n  the  c i rcu la r  muscle  layer,  t h e y  are  more  a b u n -  
d a n t  in  t he  ou t e r  pa r t ,  t h e  ' G r u n d p l e x u s ' ,  where  t h e y  are  
t h i cke r  a n d  of a less t yp i ca l  b e a d e d  a p p e a r a n c e  t h a n  those  
of t he  ' E n d p l e x u s ' .  In  the  la t te r ,  t h e y  a p p e a r  as  t h i n  
t h r e a d s  w i t h  n u m e r o u s  var icos i t ies  (Figure) .  A m o n g  t h e  
musc le  f ibres,  sparse ly  d i s t r i b u t e d  b u l b - s h a p e d  s t r u c t u r e s  
a re  also found.  T h e y  c o n t a i n  severa l  g reen  f luorescen t  
granules .  I t  is no t  k n o w n  w h e t h e r  these  r e p r e s e n t  t e r m i -  
n a t i o n s  of t he  var icose  fibres.  Bes ides  t h e  g reen  f luorescen t  
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Hind-gut of Astacus astacus (L.) Sections of the gut, showing green 
varicose fibres (varicosities indicated by small arrows). Length of 
index line, 25 ix. (A) Transverse section, The big arrow indicates the 
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peripheral, strongly fluorescent connective tissue. Circular muscu- 
lature is seen below the connective tissue layer. (B) Longitudinal 
section through the longitudinal musculature. 

n e r v e  f ibres  m e n t i o n e d  above ,  no  o t h e r  f luorescen t  n e r v e  
f ibres  could be  de tec ted .  T h u s  t he  b ipo la r  sensory  n e u r o n s  
h a v e  n o t  b e e n  f o u n d  to  r e a c t  to  t h i s  m e t h o d .  

T h r e e  a n i m a l s  were  t r e a t e d  w i t h  rese rp ine  (Serpasi l ,  
CIBA,  19 m g / k g  b o d y  w e i g h t  - exoske l e ton  exc luded)  
24 h before  ki l l ing.  No specific f ib re  f luorescence  was  
o b s e r v e d  in  t he se  spec imens .  Th i s  s u p p o r t s  t h e  p r e s u m p -  
t i o n  t h a t  t h e  n e r v o u s  f luorescence  de r ives  f r o m  a m o n o -  
amine .  

A m o d e r a t e  g reen  au to f luo rescence  a n d  n u m e r o u s  au to -  
f luo rescen t  b rownish -ye l low spo t s  were  p r e s e n t  in  all  
p r e p a r a t i o n s .  A s t r o n g  f o r m a l d e h y d e - i n d u c e d  f luores-  
cence, conf ined  to  t h e  Ioose c o n n e c t i v e  t i ssue  s u r r o u n d i n g  
t he  gut ,  was  obse rved  in t he  spec imens  t r e a t e d  acco rd ing  
to t he  m e t h o d  of FALCK a n d  HILLARP (Figure  A). Th i s  
f luorescence was n o t  a f fec ted  b y  p r e t r e a t m e n t  w i t h  reser-  
pine.  A s imi la r  f luorescence r eac t i on  ha s  b e e n  found  pre-  
v ious ly  in  t h e  e p i n e u r i u m  a r o u n d  t h e  CNS 5. 

R e g a r d i n g  t h e  m o n o a m i n e s  t h a t  c an  be  d e m o n s t r a t e d  
w i t h  t h i s  m e t h o d ,  a p a r t  f r om 5 - h y d r o x y t r y p t a m i n e  dis- 
cussed above ,  t h e  g reen  f luorescence c a n  be  caused  b y  t h e  
p resence  of ad rena l ine ,  no rad rena l i ne ,  a n d  d o p a m i n e  
e i t h e r  s ingly  or  in  c o m b i n a t i o n s .  P r o l o n g e d  t r e a t m e n t  of 
t h e  t i ssues  b y  f o r m a l d e h y d e  gas  in  o rde r  to  d e m o n s t r a t e  
a d r e n M i n e  d id  no t  give a n  increased  f luorescence  i n t e n s i t y  
or  increase  of t h e  n u m b e r  of f luo rescen t  s t ruc tu res ,  t h u s  
i n d i c a t i n g  t h e  absence  of adrena l ine .  

I n  a t t e m p t i n g  to  d i f f e r en t i a t e  b e t w e e n  n o r a d r e n a l i n e  
a n d  dopamine ,  e x c i t a t i o n  s p ec t r a  were recorded  f rom t h e  
var icos i t i es  of t h e  ' E n d p l e x u s '  us ing  mic rospec t ro -  
f l u o r o m e t r y  1°. P r e l i m i n a r y  resu l t s  w i t h  th i s  m e t h o d  give 
ev idence  of t h e  p resence  of n o r a d r e n a l i n e  b u t  do  n o t  
exc lude  t h e  poss ib i l i ty  of d o p a m i n e  Mso b e i n g  p r e s en t  11. 

Zusammen[assung. K a t e c h o l a m i n  e n t h a l t e n d e  N e r v e n -  
fase rn  im E n d d a r m  v o n  Astacus astacus (L.) w e r d e n  m i t  
Hi l fe  v o n  FALCKS u n d  HILLARPS spezi f i scher  F luores -  
z e n z m e t h o d e  gezeigt.  Die Fasern ,  die e ine gr i ine  F luores -  
zenz abgeben ,  w u r d e n  in N e r v e n p l e x e n  de r  zirkul~tren u n d  
der  1/ ingsgehenden Mu s k e l s ch i ch t en  des D a r m e s  beob -  
ach te t .  Es  wi rd  a n g e n o m m e n ,  dass  diese F luoreszenz  
d u r c h  N o r a d r e n a l i n  z u s t a n d e  k o m m t .  
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Les chromosomes  de Leggadina hermannsburgensis hermannsburgensis Waite et le probl~me des 
Muridae austral iens 

O n  sa i t  que,  ~ l ' excep t i on  d u  Ch ien  Dingo  p r o b a b l e m e n t  
i n t r o d u i t  p a r  l ' H o m m e  A une  4poque  r e l a t i v e m e n t  r4cente ,  
le c o n t i n e n t  aus t r a l i en ,  k l ' a r r iv6e  des  Blancs ,  ne  poss6- 
da i t ,  en  fa i t  de  Mammif~ re s  p lacen ta i res ,  que  des  Chi rop-  
t~res  e t  des  Rongeurs ,  p a r m i  ceux-ci  13 genres  de  M u r i d a e  
c o n t e n a n t  19 g roupes  d 'esp~ces  1. E n  a d j o i g n a n t  ~ l 'Aus -  
t ral ie ,  la Nouvel le -Guin4e ,  C6ram e t  que lques  a u t r e s  tles, 
on  a r r ive  ~t u n  t o t a l  de 25 genres  avec  245 fo rmes  n o m -  
m6es. L ' A u s t r a l i e  se t r o u v e  coup4e de t o u t e  l ia ison avec  
l 'Asie  dSs le Cr~tac4 sup4r ieur  2, soi t  depu is  50 mil l ions  
d ' a n n 6 e s  a, c e t t e  c o n n e x i o n  a n c i e n n e  n ' a p p a r a i s s a n t  mSme  

pas  d a n s  les ca r t e s  de  TERMIER 4. JOLEAUD 5 e s t i m e  que  
l ' i s o l emen t  de l 'Aus t r a l i e  d a t e  d u  Cr6tac4 anc i en  ma i s  que,  
m~me apr~s  les t e m p s  m6sozoiques ,  elle fur  r4unie  A l 'Asie  

d iverses  repr i ses  p a r  Ia Nouve l le -Guin6e ,  les I les de  Ia 
Sonde  e t  les Ph i l ipp ines .  Les  H y d r o m y i n a e  s e r a i en t  
a r r iv6s  ~ l 'Ol igoc~ne a lors  que  les M u r i n a e  a u r a i e n t  uti l is6 
u n e  j o n c t i o n  a s i a t i c o - a u s t r a l i e n n e  v ia  les Ph i l i p p i n e s  e t  
la  Malaisie,  au  Plioc~ne. R a p p e l o n s  que  si des  Murid6s  
b ien  caract4r is6s  ne  son t  pas  c o n n u s  a v a n t  le Pl ioc~ne e t  
que  si LAVOCAT s leur  a t t r i b u e  u n e  or ig ine  sud-as ia t ique ,  
*SIMPSON (1945) fa i t  r e m o n t e r  l eur  or ig ine  ~ la  f in du  


