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f ixed t i ssue  as t he  p e r c e n t a g e  r e t e n t i o n  of aH was g rea t e r  
t h a n  could  be  a c c o u n t e d  for  b y  3H-NA alone.  Af t e r  alde-  
h y d e  f ixa t ion ,  t he  p e r c e n t a g e  r e t e n t i o n  of SH was  s imi la r  
to  t h e  p e r c e n t a g e  of 3H p r e s e n t  in  un f i xed  t i ssues  as 
3H-NA, wh ich  sugges t s  t h a t  m e t a b o l i t e s  h a d  b e e n  los t  a n d  
on ly  3H-NA r e t a i n e d  b y  t h e  f i xa t i on  process.  Af t e r  
t ( M n O  4 f ixa t ion ,  t h e  p e r c e n t a g e  r e t e n t i o n  of 3H was  low 
so t h a t  in  a d d i t i o n  to  t he  loss of me tabo l i t e s ,  some a t  
leas t  of t h e  3H-NA m u s t  h a v e  been  lost.  However ,  i t  is 
possible  t h a t  w i t h  all t h e  f ixa t ives  used, some of t h e  3H in 
t he  f ixed t i ssue  is due  to  me tabo l i t e s .  

These  e x p e r i m e n t s  do n o t  e s t ab l i sh  w h e t h e r  f i xa t i on  
resu l t s  in  t h e  r e t e n t i o n  solely of 3H-NA in t issues.  The  
smal l  size of t h e  f ixed t i s sue  sample  a n d  t h e  effects  of t h e  
f i xa t i on  process  would  m a k e  i t  a l m o s t  imposs ib le  to  de te r -  
m i n e  chemica l ly  t h e  fo rm in wh ich  t h e  3H is fixed. How-  
ever ,  t h e  good correlatiorL obse rved  b e t w e e n  t he  p e r c e n t a g e  
of aH p r e s e n t  as  ~H-NA in  un f i xed  t i s sues  a n d  t he  r e t e n t i o n  
of ~H b y  t i s sues  a f t e r  a l d e h y d e  f i x a t i o n  sugges t s  t h a t  t h i s  
f i x a t i o n  r e t a i n s  m o r e  N A  a n d  less m e t a b o l i t e s  t h a n  o t h e r  
f i xa t i ve s ;  t h i s  is c o n s i s t e n t  w i t h  t h e  specific h i s t o c h e m i c a l  
a f f in i ty  of g l u t a r a l d e h y d e "  a n d  f o r m a l d e h y d e :  for  ca te -  
c h o l a m i n e s  s. 

Rdsumd. Le d 6 g a g e m e n t  de Ia r ad ioac t i v i t 6  des t i ssus  
qu i  c o n t i e n n e n t  3H-NA et  fix6s p o u r  la microscopic  61ec- 
t r o n i q u e  es t  in f luenc6  p a r  le genre  des  t i ssus  (cceur, ra te ,  
m6sentSre ,  c ana l  d6f6rent)  e t  p a r  le f ixa t i f  uti l is6 (o smium 
t6 t roxyde ,  g l u t a r a l d 6 h y d e - f o r m a l d ~ h y d e ,  e t  p e r m a n g a n a t e  
de  po ta s s ium) .  Les  mei l leurs  r~su l t a t s  s o n t  o b t e n u s  p a r  la  
c o m b i n a i s o n  g l u t a r a l d 6 h y d e - f o r m a l d 6 h y d e ,  car  les p ropor -  
t ions  de  la  r a d i o a c t i v i t 6  conserv6es  d a n s  ces t i ssus  fix6s 
son t  s imi la i res  a u x  p r o p o r t i o n s  de  ~H-NA d a n s  les mSmes 
t i s sus  non-fix6s.  
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Centrioles in Hepatocytes 

Centr ioles ,  w h i c h  a re  smM1 c y t o p l a s m i c  bod ies  of a b o u t  
150-200 n m  in d i a m e t e r  a n d  300-350 n m  in l e n g t h  con-  
c e r n e d  w i t h  o r g a n i z a t i o n  of t h e  sp ind le  d u r i n g  cell 
d iv i s ionL  h a v e  r a r e l y  b e e n  r e p o r t e d  in  a d u l t  m a m m a l i a n  
l iver  cells. BERNHARD a n d  DE HARVEN ~ o b s e r v e d  a 
cen t r io le  in  a p a r e n c h y m a l  cell of a mouse  in  w h i c h  t h e  
l iver  was  i n f i l t r a t ed  w i t h  l eukemic  cells b u t  n o t e d  t h a t  
t h e  h e p a t o c y t e s  were  showing  r e g e n e r a t i v e  ac t iv i ty .  T h e y  
p o i n t e d  o u t  t h a t  ' d a n s  la  cellule hCpa t ique  e t  darts les 
cellutes t u b u l a i r e s  rCnales de  Mammif~res ,  le cen t r io le  a 
6t6 dCcrit  e n  mic roscop ique  op t ique .  I1 es t  done  s u r p r e n a n t  
de c o n s t a t e r  que  les spCcialistes e lec t ronic iens  de ces d e u x  
t i ssus  ne  s e m b l e n t  pa s  y avo i r  obse rv6  de cen t r io le ' .  
DAVID ~ m e n t i o n e d  t h a t  he  f o u n d  cen t r io les  in  l iver  cells 
of gu inea-p igs  r ecove r ing  f rom p ro longed  fas t ing  as well  
as in  e m b r y o n i c  l iver  cells 3 b u t  s t a t e s  t h a t  ' t h i s  s t r u c t u r e  
h a s  n e v e r  b e e n  descr ibed  f r o m  n o r m a l  l ive r  cells '  ~. More  
r e c e n t l y  AFZELIUS a n d  SCHOENTAL 4 r e p o r t e d  t h e  occur-  
r e n c e  of 3 cen t r io les  w i t h i n  a l ive r  cell of a wean l ing  r a t  in  
w h i c h  t h e  l ive r  h a d  b e e n  d a m a g e d  b y  r e t r o r s i n e  t r e a t m e n t .  
T h e y  cons ide red  th i s  f i nd i ng  of s ign i f icance  because  of 
t h e  lack  of d o c u m e n t a t i o n  of cen t r io les  in  normal l iver  
cells. 

I n  our  l abo ra to ry ,  l iver  was  inc luded  as one  of a n u m b e r  
of d i f f e ren t  t i s sues  f rom y o u n g  a d u l t  r a t s  in  a n  e lec t ron  
microscopic  s u r v e y  for 9 + 0 ci l ia~-L I n  t i s sues  in  w h i c h  
cilia were  n o t  r ead i ly  a p p a r e n t  i t  was necessa ry  to  e s t ab -  
l ish  t h e i r  absence  b y  e x a m i n i n g  closely t he  cen t r io les  of 
m a n y  cells s ince i t  is f r o m  these  organel les  t h a t  cil ia t a k e  
t h e i r  origin,  Th i s  c o m m u n i c a t i o n ,  wh ich  is a r e t r o s p e c t i v e  
s t u d y  of f ind ings  in t he  r a t  l iver,  ha s  2 purposes ,  (1) to  
show t h a t  cen t r io les  a re  c o m m o n l y  f o u n d  in  n o r m a l  as 
well  as r e g e n e r a t i n g  h e p a t o c y t e s  of t h e  r a t ,  a n d  (2) to  
d e m o n s t r a t e  t h a t  more  t h a n  2 cen t r io les  c an  occur  in  a 
s ingle h e p a t o c y t e  in  n o r m a l  l iver.  T h e  resu l t s  also i n d i c a t e  
t h a t  cilia, are  n o t  a s soc ia t ed  w i t h  cen t r io les  in  h e p a t o c y t e s  
of n o r m a l  a n d  r e g e n e r a t i n g  l iver.  

Smal l  pieces of l ive r  were t a k e n  f rom 3 n o r m a l  60-day  
v i rg in  f emale  S p r a g u e - D a w l e y  r a t s  w h i c h  h a d  rece ived  
no  t r e a t m e n t  of  a n y  kind,  a n d  f rom g roups  of  3 r a t s  
ki l led 22, 48 a n d  72 h a f t e r  p a r t i a l  (2[3) h e p a t e c t o m y .  
T h e y  were  f ixed in v e r o n a l - b u f f e r e d  o s m i u m  t e t r o x i d e  8 
for  2 h a t  4 °C, d e h y d r a t e d  in  a b s o l u t e  e t h a n o l  a n d  em-  
b e d d e d  in E p o n  8129. Sec t ions  were c u t  w i t h  glass  k n i v e s  
on  a Can lb r idge  H u x l e y  or  L K B  u l t r a m i c r o t o m e  usua l ly  
a t  600-900 ~ .  T h e y  were s t a ined  w i t h  lead x0 before  b e i n g  
m o u n t e d  on  u n c o a t e d  copper  gr ids  a n d  be ing  e x a m i n e d  in 
a S iemens  E l m i s k o p  1 e l ec t ron  microscope  a t  a n  acceler-  
a t i n g  vo l t age  of 80 kV. 

Normal liver. Centr io les  are p r e s e n t  in  n o r m a l  r a t  
h e p a t o c y t e s .  E l e c t r o n  m i c r o g r a p h s  of 23 cent r io les  were 
t a k e n  d u r i n g  t h e  survey ,  t h i s  r e p r e s e n t i n g  n o t  more  t h a n  
a t h i r d  of t h e  t o t a l  n u m b e r  of cen t r io les  found.  Of t h e  
23 e x a m p l e s  a n a l y s e d  in re t rospec t ,  17 showed  1 cen t r io le  
in  t he  p l a n e  of sect ion,  6 in  T.S.  (F igure  1), 4 in  L.S.  
(Figure  2) a n d  7 in  ob l ique  sect ion.  F i v e  of t h e  r e m a i n i n g  
e l ec t ron  m i c r o g r a p h s  showed  2 cen t r io les  (diptosomes)  in  
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t h e  sec t ions  a n d  t h e  las t  e l ec t ron  m i c r o g r a p h  showed  3 
closely assoc ia ted  cent r io les  in  a h e p a t o c y t e  (Figure  3). 
The  centr io les ,  m e a s u r i n g  150-200 n m  in d i a m e t e r  a n d  
300-400 n m  in l eng th ,  were  t yp i ca l  of m a m m a l i a n  cen- 
t r ioles  in general ,  be ing  compr i sed  o n  9 se ts  of t r i p l e t  
f ibres  fo rming  t he  walls of a hol low tube .  No ev idence  of 
cen t r i o l a r  r ep l i ca t ion  was  found  in n o r m a l  h e p a t o c y t e s .  

I n  1 h e p a t o c y t e  in  t he  a b o v e  series, t h e  cen t r io le  
showed  r a d i a t i n g  processes  f rom t h e  t r i p l e t  fibres,  g iv ing  
t he  a p p e a r a n c e  of t he  a t t a c h m e n t s  a cen t r io le  m a k e s  w i t h  
a m e m b r a n e  in  t h e  f o r m a t i o n  of a basa l  body .  However ,  
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no more  def in i t e  ev idence  of basa l  b o d y  f o r m a t i o n  was  
obse rved  a n d  ci l iary d e v e l o p m e n t  was  n o t  seen. 

Regenerating liver. Centr io les  were  found  in h e p a t o c y t e s  
d u r i n g  t h e  i n t en s e  r e g e n e r a t i v e  a c t i v i t y  wh ich  follows 
p a r t i a l  h e p a t e c t o m y  a t  each  of t h e  i n t e r v a l s  e x a m i n e d .  
T h e  inc reased  size of t h e  r e g e n e r a t i n g  h e p a t o c y t e  a n d  i ts  
t e n d e n c y  to a c c u m u l a t e  large a m o u n t s  of l ipid m a d e  i t  
more  d i f f icul t  t o  d e t e c t  cen t r io tes  t h a n  in  t h e  n o r m M  l iver  
cell. I n  t h e  h e p a t o c y t e s  e x a m i n e d  22 h a f t e r  p a r t i a l  
h e p a t e c t o m y ,  i.e. before  m i t o t i c  a c t i v i t y  b e c a m e  read i ly  
a p p a r e n t ,  c en t r i o l a r  r ep l i ca t ion  was f o u n d  (Figure  4) as 
in  h e p a t o c y t e s  a t  48 a n d  72 h a f t e r  ope ra t ion .  

No ev idence  of  c i l ium f o r m a t i o n  f rom t h e  cen t r io les  of 
r e g e n e r a t i n g  l iver  cells was  found.  

T h e  h e p a t o c y t e s  of b o t h  t h e  n o r m a l  a n d  r e g e n e r a t i n g  
l iver  of y o u n g  a d u l t  r a t s  possess  centr ioles .  I n  size a n d  
s t r u c t u r e  t h e y  a re  iden t i ca l  w i t h  cen t r io les  in  o t h e r  
m a m m a l i a n  cells. Since 6 of t h e  23 e l ec t ron  m i c r o g r a p h s  
a n a l y s e d  f rom t h e  n o r m a l  l iver  inc luded  more  t h a n  1 
cen t r io le  p e r  h e p a t o c y t e ,  a r a t i o  s imi la r  to  t h a t  f ound  in 
o t h e r  t issues,  i t  seems  p r o b a b l e  t h a t  h e p a t o c y t e s  usua l ly  
possess  d ip losomes  (pai red  centr ioles) .  E v i d e n c e  of m o r e  
t h a n  2 cen t r io les  in  h e p a t o c y t e s  h a s  b e e n  f o u n d ;  in  v iew 
of t h e  h i g h  inc idence  of b i n u c l e a t e  cells ( 2 5 - 3 5 %  of t h e  
h ep a t o cy t e s )  a n d  po lyp lo idy  in t h e  l iver  of t h e  60-day  
r a t s  t h a t  h a v e  been  s tud ied ,  t h e  p resence  of more  t h a n  
2 cen t r io les  is n o t  en t i r e ly  surpr i s ing .  

T h e  a p p a r e n t  absence  of d a u g h t e r  cen t r io les  sugges ts  
t h a t  r ep l i ca t ion  ra re ly  occurs  in t h e  n o r m a l  h e p a t o c y t e .  
T h i s  wou ld  agree  w i t h  t h e  v e r y  low m i t o t i c  a c t i v i t y  (con- 
s i de r ab ly  less t h a n  1 cell °/00) f o u n d  in t h e  h e p a t o c y t e s  of 
t h e  n o r m a l  60-day  r a t s  used in t h i s  s tudy .  I n  c o n t r a s t ,  
a f t e r  t h e  s t i m u l u s  of p a r t i a l  h e p a t e c t o m y ,  cen t r i o l a r  
r ep l i ca t ion  can  f r e q u e n t l y  be  obse rved  (Figure  4). 

A l t h o u g h  m i t o t i c  a c t i v i t y  ot  cells in  t h e  n o r m a l  a d u l t  
r a t  l ive r  is r e l a t ive ly  i n f r equen t ,  t h e r e  is a v e r y  slow 
t u r n o v e r  of cells. T h e  s igni f icance  of t h e  p r e s e n t  obse rva -  
t i ons  is to  e s t ab l i sh  b e y o n d  d o u b t  t h a t  n o r m a l  h e p a t o -  
cy tes  possess  ful ly d i f f e r e n t i a t e d  cen t r io les  a n d  t he r e fo re  
h a v e  t h e  necessa ry  bas ic  a p p a r a t u s  for  o rgan iz ing  t h e  
m i t o t i c  spindle .  A p o t e n t  m i togen i c  s t i m u l u s  such  as 
p a r t i a l  h e p a t e c t o m y  induces  cen t r io l a r  r ep l i ca t i on  in 
p r e p a r a t i o n  for f u r t h e r  cell d ivis ions .  

I n  v iew of t h e  la rge  n u m b e r  of u l t r a s t r u c t u r a l  s tud ies  
o n  n o r m a l  r a t  l iver,  i t  is su rp r i s ing  t h a t  cen t r io les  h a v e  
n o t  b e e n  repor ted .  T h e r e  are  a n u m b e r  of possible  ex- 

Figs. 1-3. Young adult rat liver, fixed in Palade's veronal buffered 
osmium tetroxide, contrasted with lead stain. Fig. 1. T.S. eentriole. 
× 18,500. Fig. 2. L.S. centriole. × 26,000. Fig. 3. Section containing 
3 eentrioles. × 18,500. 

Fig. 4. Young adult rat liver 22 h after partial (~]3) hepateetomy, 
fixed and stained as for Figures 1-3. A eentriole in T.S. is seen 
budding a daughter eentriole. × 37,000. 
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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  
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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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