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Results and discussion. Dis ta l  s egmen t s  of o l fac tory  
vesicles d i sp lay  el l ipt ic  t ranssec t ions ,  the  d i ame te r s  meas-  
u r ing  1400 A a n d  900 ~_, respect ively .  The  double  m e m -  
b r a n e  is coa ted  on  i ts  outs ide  b y  a t h i n  (60 ~_), osmiophi l ic  
layer ,  and,  more  conspicuous,  on i t s  i nne r  aspec t  b y  a 
r e l a t ive ly  e lect ron dense, h o m o g e n o u s  100 ~ t h i c k  film. 
E x a c t l y  in  the  smal l  axis  of t h e  ellipse f rom th i s  in te r io r  
coa t  o r ig ina te  d a r k  s t a in ing  b r a n c h e s  (120 • 100 A), 
wh ich  spl i t  in  a fa i r ly  c o n s t a n t  d i s tance  of 500 A_ f rom 
t h e i r  or igin in 2 V-shaped  arms,  which  in t he i r  t u r n  inse r t  
in to  t he  cen t r a l  tubnl i .  This  p a t t e r n  was t he  on ly  one to 
be observed  in a few h u n d r e d  t ranssec t ions .  

The  t u b u l i  are  composed  b y  13 p ro to f i l amen t s ,  v is ible  
on ly  in t ranssec t ions .  T a n n i c  acid ou t l ines  the  s u b u n i t s  
and  forms a cog wheel  p a t t e r n  (Figure).  The  V-shaped  
a r m s  c o n t a c t  t h e  t ubu l i  in such  a m a n n e r  t h a t  4 p ro to-  
f i l amen t s  lie be tween  t h e m  in the  cen te r  of the  cil ium, 
and  the  9 lef t  f i l amen t s  r e m a i n  outside.  The  in te r io r  
b o r d e r  of t he  p r o t o f i l a m e n t s  is s u p p o r t e d  b y  a t h i n  (30 ~_) 
r ing  of h igh ly  osmiophl ic  subs tance .  L a t e r a l  processes of 
t u b u l i  t h a t  could cor respond  to d y n e i n  a rms  as seen in 
var ious  cilia of t h e  9 + 2  p a t t e r n ,  were v i r t u a l l y  a b s e n t  
in all  p repa ra t ions .  

Ac t ive  m o v e m e n t  of o l fac to ry  cilia has  been  a m a t t e r  
of d i spu te  in t he  pa s t  ~2. Since o l fac tory  cilia are l ikely to 
h a r b o u r  r ecep to r  si tes in t h e i r  m e m b r a n e ,  because  of 
t he i r  p a r t i c u l a t e  loca t ion  in the  uppe r  s to rey  of the  
o l fac to ry  surface,  ac t ive  m o t i l i t y  was t h o u g h t  to  fac i l i ta te  
b o t h  c o n t a c t  w i t h  s t i m u l a t i n g  molecules  a n d  c leaning  of 
t he  cell surface a f t e r  r eg i s t r a t ion  of odour  subs tances  on 
the  m e m b r a n e  ~a. 

Di rec t  ev idence  for ci l iary bea t i ng  has  been  ach ieved  
b y  d i rec t  microscopical  obs e r va t i on  of t he  frog o l fac to ry  
mucosa% The  p r o x i m a l  t h i c k  segments  appea red  to b e a t  
u n c o o r d i n a t e d  and  v e r y  vigorously,  especial ly  a f te r  elim- 
i na t i on  of t he  d i s ta l  segments .  Dis ta l  segments  seemed 
to be  m o v e d  pass ive ly  and  to r e t a rd  t he  m o v e m e n t s  of 
p r o x i m a l  par t s .  

The  p r e sen t  s t u d y  d e m o n s t r a t e s  t h a t  t u b u l i  of d i s ta l  
s egments  lack d y n e i n  bridges,  wh ich  h a v e  been  convinc-  
ingly d e m o n s t r a t e d  to  be  essent ia l  for ac t ive  m o v e m e n t  
in h u m a n  sperm~4. Since t he  two t ubu l e s  found  in d i s ta l  
s egments  seem to  be  ex tens ions  of t he  cen t r a l  pa i r  in  t he  
9 + 2  p a t t e r n  of p r o x i m a l  shaf ts ,  t h e  lack of d y n e i n  
br idges  is a c t u a l l y  no t  surpr iz ing,  because  t h e y  are 
devoid  of these  a r m s  f rom t h e i r  origin.  Accord ing  to  t he  
s l iding f i l amen t  h y p o t h e s i s  t he  cen ta l  pa i r  is t he  anchor -  
ing si te  of r ad ia l  spokes of pe r iphe ra l  doub le t t s .  I t  medi -  
a tes  t he  convers ion  of t he  l inear  s l iding of pe r iphe ra l  
t ubu le s  in to  a b e n d i n g  of t he  whole  c i l iumL Thus,  t he  
poss ib i l i ty  is excIuded t h a t  t he  cen t r a l  pa i r  of mic ro tubu l i  
acquires  d y n e i n  br idges  somewhere  d is ta l  f rom the  9 + 2  
por t ion .  

As in m a n y  o t h e r  ins tances ,  t he  t u b u l i  are composed  
b y  13 p ro to f i l amen t s ,  wh ich  are v e r y  p r o m i n e n t  in t r a n s -  
sect ions  a f te r  t a n n i c  acid impregna t iong .  The  osmiophi l ic  
s u b m e m b r a n o u s  coa t  in cilia m a y  p lay  an  ac t ive  role in  
t he  s t ab i l i za t ion  of i n t r a m e m b r a n o u s  par t ic les  in olfac- 
t o r y  cilia, as r ecen t ly  d e m o n s t r a t e d  in a b u n d a n c e  b y  
freeze e t ch ing  s . The  Y - s h a p e d  connec t ions  of th i s  layer  
w i t h  the  t u b u l i  m a y  p rov ide  an  inne r  ske le ton  for d is ta l  
ci l iary segments ,  r e sembl ing  the  h o r i z o n t a l  i n t e r connec t -  
ing f i l aments  in microvi l l i  of t he  i n t e s t i na l  b r u s h  bo rde r  ~. 
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Summary. aH-ser ine  does no t  label  r e t i na l  neu rons  se lec t ive ly  when  in jec ted  i n t r aocu l a r l y  in rabb i t s ,  as would h a v e  
been  expec ted  if i t  h a d  been  c o n v e r t e d  to  n e u t r o t r a n s m i t t e r  glycine. The  reason  is u n k n o w n ,  b u t  one poss ib i l i ty  is 
t h a t  t he  convers ion  was b locked  du r ing  t he  cond i t ions  of t he  exper imen t .  

Glycine  has  r ecen t ly  been  a d v a n c e d  as a p u t a t i v e  
r e t ina l  t r a n s m i t t e r  in r abb i t s .  I t  is p r e s e n t  in t i le r e t i n a  
in  f reely ex t r ac t i b l e  form in c o m p a r a t i v e l y  h igh  concen-  
t r a t i o n  2, a; i t  is ac t ive ly  and  se lec t ively  a c c u m u l a t e d  b y  
ce r t a in  amac r ine  neu rons  w i t h  a h igh-a f f in i ty  mechn-  
n i sm  4, 5, and  i t  is also s tored in a c o m p a r a t i v e l y  p ro t ec t ed  
pool6. Moreover ,  i t  has  r ecen t ly  been  d e m o n s t r a t e d  to be 
re leasable  b y  l igh t  s t im u l a t i on  b o t h  in r i v e  and  in v i t ro  7, s. 
Glycine t h u s  futfills severa l  of t he  m a i n  cr i te r ia  of a 
t r a n s m i t t e r  subs tance .  

Glycine  is usua l ly  r ega rded  as fo rmed  f rom serine b y  
r e m o v i n g  a h y d r o x y l  group.  I t  was t h u s  of i n t e r e s t  to  
see w h e t h e r  the  neu rons  be ing  label led b y  aH-glycine 
would  also be label led  b y  aH-serine. I n  a p rev ious  repor t ,  
t h i s  was  no t  t he  case 6, b u t  t h e r e  the  t r i t i u m  label  was  in 
t he  h y d r o x y l  g roup  of serine, and  any  glycine fo rmed  
would  no t  necessar i Iy  h a v e  been  rad ioac t ive .  

R a b b i t s  were the re fore  in j ec ted  i n t r a v i t r e a l l y  w i t h  
25 ~zCi L-serine-aH (general ly  labelled),  4 or 24 h before  
process ing  t he  eyes for di f fusion-free  a u t o r a d i o g r a p h y  as 
p rev ious ly  descr ibed  ~. The  an ima l s  were k e p t  in a m b i e n t  
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Autoradiograph of rabbit retina, 
4 h after the intravitreal injection 
of 25 p.Ci 3H-serine (generally 
labelled). There is radioactivity in 
4 ganglion cells, in a layer near the 
external limiting membrane and 
for the rest rather diffusely 
throughout the retina. Left, focus 
on the grains; right, focus on the 
section. Phase contrast micro- 
graph. • 450. 

art if icial  l abora to ry  i l luminat ion.  Other  r abb i t  re t inas  
were incuba ted  (15 rain) as previously  descr ibed ~ wi th  
the  t r i t i a t ed  serine, i tzCi/ml before being processed.  Ex-  
posure t imes  of the  au to rad iographs  were 1 to 3 months .  

No convincing selective labell ing of re t inal  amacr ine  
neurons  was seen. The r ad ioac t iv i ty  had  appa ren t l y  ac- 
cmnu la t ed  (Figure) to a large e x t e n t  in glial ceils (Miiller 
cells) and in the  ganglion cells. Par t i cu la r ly  af ter  24 h 
there  was also a s t rongly  rad ioac t ive  zone in the  photo-  
receptors .  The p a t t e r n  is ve ry  similar to w h a t  is seen wi th  
a n u m b e r  of o ther  amino  acids no t  suspected  of being 
neu ro t r ansm i t t e r s  or n e u r o t r a n s m i t t e r  precursors  6. By  
wai t ing  for 24 h af ter  the  in t rav i t rea l  injection,  it  was 
hoped  to  reveal  accumula t ion  into the  neurona l  pool 
w i th  slow turnover ,  bu t  no such effect  was evident .  

Thus, i t  is no t  possible to t ag  the  p resumed  glycinergic 
neurons  wi th  the  precursor  serine. This  is in con t ras t  wi th  
w h a t  is seen in, e.g.,  ca techolaminerg ic  neurons  where 
dopa  is readi ly  conver ted  to  dopamine  or noradrenal ine.  
The reason for the  failure w i th  serine is not  apparen t ,  bu t  
one possibi l i ty  is t h a t  the  enzyme conver t ing  serine to 
glycine is being kep t  inact ive in the  cells under  the  con- 
di t ions of the  expe r imen t  resul t ing in no or l i t t le de novo 
synthes is  of t r a n s m i t t e r  glycine. By  compar i son  the  ra te  
l imit ing enzymes  in the  ca techo lamine  synthes is  are 
similarly subjec t  to  regulat ion in the  neurons  9. 
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Summary.  After  associat ion on chorioal lantoic  m e m b r a n e  (CAM) of an embryon ic  bird tes t is  wi th  p igmen ted  pe r i toneum 
f rom a Japanese  quail  embryo,  numerous  melanocytes  pene t r a t e  in its in ters t i t ia l  tissue. If, ins tead  of a testis,  an 
ovary  is t r a n s p l a n t e d  unde r  similar condit ions,  t hen  the  melanocytes  m a y  be found in the  medul la  or be tween  the  
secondary  sex cords a t  the  r im of the  ovary.  

Af te r  a per iod of elect ive chimiotac t ic  a t t r ac t ion  for 
germ cells 2, the  surface epithel ial  cells of the  gonad 
pene t r a t e  toge the r  w i th  these  germ cells into the  under-  
lying s t roma  and form sex cords. In  the  p resen t  work,  
we have  s tudied  the  behav iour  of ex t ragonada l  p igmen ted  
coelomic ep i the l ium (from quail  embryos)  when  placed 
in con tac t  w i th  avian  gonads,  jus t  a f ter  the i r  sexual  dif- 
ferenta t ion.  

Material and methods. The left  gonad f rom 9- to 11- 
day-old  Japanese  quail  embryos ,  or f rom 8-day-old chick 
embryos ,  was placed on the  CAM of 7- to 9-day-old chick 
embryos  according to  t he  t echn ique  of HARRIS a. A sheet  
of p igmen ted  par ie ta l  pe r i t oneum f rom the  infero-lateral  
p a r t  of the  a b d o m e n  (either f rom female or male 10-day- 
old quail  embryos)  was placed over  these gonads.  Then,  
6 to 9 days  later, the  t r ansp l an t s  were excised and  f ixed 

in acetic-alcohol (l:3v). Af te r  dehydra t ion  and  embed-  
ding in paraff in ,  the  t r ansp lan t s  were sect ioned at  7 am 
thickness .  For  each t r ansp l an t  the  sex of t he  host  on 
which  it developed was noted.  The sect ions were s ta ined 
wi th  toluidine blue, PAS or Feulgen.  

Results and discussion. In  the  10-day-old Japanese  
quail  embryo  (wild type) p igmen ted  coelomic ceils can 
usually be seen under  the  s tereomicroscope (X120). Their  
n u mb er  increases in older embryos  and af ter  ha tching.  
They  are mos t  numerous  on the  inferior and  poster ior  
walls of the  per i toneal  cavi ty.  
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