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a n d  pyrogal lo l  (5 tzg/ml) d id  no t  af fec t  the  c o n t r a c t i o n s  
of t he  i so la ted  o rgans  induced  b y  ang io t ens in  I I  (1-5 ~g) 
or p r e v e n t  t he i r  responses  a f t e r  the  in j ec t ion  of b r a d y k i n i n  
in to  t he  lungs, b u t  comple t e ly  b locked  t he  release of RCS 
b y  b r a d y k i n i n ,  w h e n  in jec ted  in to  t he  lungs  5-10 m i n  
b e f o r e h a n d  (Figure 3). D E D T C  (80 vg/ml)  d id  no t  p r e v e n t  
t he  release of RCS.  

Discussion. W e  h a v e  r ecen t ly  d e m o n s t r a t e d  is t h a t  
su l fhydry l  a n d  a n t i o x i d a n t  agen t s  suppress  t he  release of 
RCS,  t he  h y p o t e n s i o n  a n d  b r o n c h o c o n s t r i c t i o n  due  to 
SRS-C a n d  a rach idon ic  acid.  B lockade  was o b t a i n e d  
w h e t h e r  t he  a n t a g o n i s t s  were a d m i n i s t e r e d  to  t he  an i ma l s  
before  SRS-C and  a rach idon ic  acid, or i n c u b a t e d  for 
15 m i n  w i t h  t h e  a n t a g o n i s t s  and  t h e n  in jec ted  toge the r .  

The  fol lowing h y p o t h e s i s  m a y  be cons idered  for t he  
m e c h a n i s m  of ac t ion  of t h e  reference a n t a g o n i s t s :  
1. R u p t u r e  of v i t a l  S-S br idges  be long ing  to a n  e n z y m a t i c  
s y s t e m  a c t i v a t e d  d u r i n g  t he  release of R C S :  t he  r e l a t ive ly  
low a c t i v i t y  of t h e  o the rwise  s t rong  S-S reducer  d i th io-  
threito119 a n d  t he  ef fec t iveness  of h y d r o q u i n o n e  a n d  of 
pyrogal lo l  ju s t i fy  c au t i on  in accep t ing  such  a s t r a igh t -  
fo rward  e x p l a n a t i o n  ; 

2. I n t e r f e r ence  of su l fhyd ry l  and  o the r  a n t i o x i d a n t s  
u p o n  t he  receptor ,  as descr ibed  for T G  i n h i b i t i o n  of 
effects of oxy toc in  20 or for 2-3  d i m e r c a p t o p r o p a n o l  inhi-  
b i t i o n  of r a t  gu t  c o n t r a c t i o n  due  to b r a d y k i n i n  2t. 

3. RCS could be  an  u n s t a b l e  p r o s t a g l a n d i n  p recursor  22, 
wh ich  is r ap id ly  i n a c t i v a t e d  g, 1~ whereas  SRS-C (a 
m i x t u r e  of u n s a t u r a t e d  f a t t y  acidsS3), a rach idon ic  acid, 
and  i ts  pe rox ide  24 would be  RCS precursor .  

This  h y p o t h e s i s  is c o m p a t i b l e  w i t h  t he  release of 
p r o s t a g l a n d i n s  du r ing  e x p e r i m e n t a l  i n f l a m m a t i o n  26, w i t h  
t he  b lockade  b y  non - na r co t i c  a n t i i n f l a m m a t o r y  agen ts  
of t h e  in v i t ro  syn thes i s  o f p r o s t a g l a n d i n s  f r o m a r a c h i d o n i c  
acid s7 a n d  w i t h  t he  suppress ion  of t he  in v i t ro  a c t i v i t y  
of SRS-C b y  t r i p h e n y l p h o s p h i n e ,  a l ipid perox ide  
des t ruc to r  s~. 

Never the less ,  a l t h o u g h  t h e y  suppress  in v ivo  b roncho-  
cons t r i c t ion  a n d  in v i t ro  release of RCS, M E  a n d  t he  
o t h e r  a n t a g o n i s t s  d id  no t  p r e v e n t  in  v i t ro  b roncho-  
cons t r i c t ion  due to  b r a d y k i n i n  (Figure 3). This  a p p a r e n t  
c o n t r a d i c t i o n  m a y  be  due  to t he  d i rec t  spasmogenic  
effect  of b r a d y k i n i n ,  more  i m p o r t e n t  in v i t ro  t h a n  in 
vivo,  where  t he  ind i rec t  m e c h a n i s m  p r e d o m i n a t e s ;  
a l t e rna t ive ly ,  RCS m a y  f ina l ly  no t  be  t he  c o m m o n  
m e d i a t o r  of b ronchocons t r i c t ion ,  b u t  still  be  i nvo lved  in 

the  m e c h a n i s m  of ac t ion  of a n t i i n f l a m m a t o r y  drugs. 
No def in i te  choice b e t w e e n  those  or o the r  exp l ana t i ons  

is possible  a t  t h i s  s tage.  I t  r ema ins  t h a t  the  effects of 
b r a d y k i n i n ,  of RCS-C and  of a rach idon ic  acid t h a t  are 
i n h i b i t e d  b y  a n t i i n f l a m m a t o r y  drugs  are also suppressed  
b y  var ious  an t i ox idan t s ,  re inforc ing  t h e  h y p o t h e s i s  of a 
c o m m o n  m e c h a n i s m  a n d / o r  a f inal  me tabo l i c  p a t h w a y  for 
those  agonis ts .  

Rdsumd. Plus ieurs  d6riv6s th io l  e t  deux  a n t i o x i d a n t s  
i n h i b e n t  la b r o n c h o c o n s t r i c t i o n  chez  le cobaye,  une  
p a r t i e  de l ' h y p o t e n s i o n  chez le l ap in  e t  la l ib6ra t ion  de 
<~rabbit ao r t a  c o n t r a c t i n g  substance,> (RCS) dues  A la 
b r a d y k i n i n e .  I1 est  propos6 que  les effets  c o m m u n s  ~ la 
b r a d y k i n i n e ,  h la SRS-A,  SRS-C et  ~ l 'acide a rach ido-  
nique,  qui  son t  b loqu6s pa r  des a n t i i n f l a m m a t o i r e s  acides, 
e t  p a r  les d6riv6s thiol ,  son t  dus  s la f o r m a t i o n  de RCS, 
cons t i tu6e  p a r  des p6roxydes  c ic l iques  ana logues  aux  
pr6curseurs  ins t ab les  des p r o s t a g l a n d i n e s  E 2 et  F 2 a lpha.  
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Cytoplasmic Uniaxial  Radial Symmetry  During 
Japanese Quail ( Coturnix coturnix japonica) 

I n  p rev ious  work  1 we h a v e  es t ab l i shed  t he  ex is tence  of 
pecul ia r  subcor t i ca l  cy top l a smic  organel les  in  t he  oocytes  
of r egu la r ly  l ay ing  J a p a n e s e  quai ls  j u s t  before  a n d / o r  a t  
t h e  b e g i n n i n g  of yel low yo lk  fo rmat ion .  These  R N A - r i c h  
organelles ,  a l t h o u g h  Feu lgen  nega t ive  s, seem to con t a in  
f resh ly  syn thes i zed  D N A  w h i c h  can  be  d e m o n s t r a t e d  b y  
a u t o r a d i o g r a p h y  a f t e r  H - T h y m i d i n e  in jec t ion  8. In  t he  
p r e sen t  work  t h e i r  shape  a n d  d i s t r i b u t i o n  in t he  ge rmina l  
disc ha s  been  s tudied .  

Materials and methods. 1. In  toto study o/germinal discs. 
L a y i n g  J a p a n e s e  quai ls  were ki l led b y  decap i t a t ion ,  t h e i r  
a b d o m e n  opened  an d  t h e  in t ra fo l l i cu la r  p e d u n c u l a r  
oocytes,  w i t h  a d i a m e t e r  r a n g i n g  f rom 5 to 7 m m ,  r e m o v e d  
f rom the i r  ovar ies  b y  c u t t i n g  off t he i r  pedicle.  The  f reshly  
excised oocytes  were p laced  in R inge r ' s  so lu t ion  and  
opened  b y  a c i rcular  incis ion r o u n d  t i le  ge rmina l  disc. The  

the Early Final Growth Period in the Oocytes of the 

yel low yolk  a n d  as m u c h  as possible  t h e  yolk  u n d e r l y i n g  
t he  ge rmina l  disc were removed .  Therea f te r ,  in a second 
b a t h  of R inge r ' s  solut ion,  t he  t heca  i n t e r n a  and  e x t e r n a  
were peeled off f rom the  m e m b r a n a  g ranu losa  (follicle 
cell layer) ove r ly ing  t he  ge rmina l  disc. The  ge rmina l  disc 
s u p p o r t e d  b y  t h e  m e m b r a n a  g ranu losa  was t h e n  f ixed in 
acet ic  ac id-a lcohol  (1 : 3) for 1 h. 

2. Serial sections o[ quail oocytes. Afte r  k i l l ing t h e  b i rds  
b y  decap i t a t i on ,  t he  a b d o m e n  was opened  and  oocytes  
w i t h  a d i a m e t e r  r a n g i n g  f rom 4.5 to  8 m m  were r emoved  

1 M. CALLEBAUT, Experientia 26, 1134 (1970). 
2 IV[. CALLEBAUT, C.r. Soc. Biol., Paris, 164, 902 (1970). 
3 M. CALLEBAUT, Experientia 27, 305 (1971). 



15. 1. 1972 Specialia 63 

Fig. 1. General surface view of the germinal disc of a 5 mm quail 
oocyte, after fixation in acetic acid-alcohol. The germinal vesicle in 
the centre and the surrounding cytoplasmic organdies are transpa- 
rent. 

Fig. 2. Surface view of some of the cytoplasmic organelles from the 
germinal disc of Figure 1, after staining in toto with Unna. 

f rom the  ovary .  The  c ica t r i cu la r  reg ion  of these  oocytes  
was  label led  b y  app l i c a t i on  of c a r b o n  part icles .  T h e y  were 
t h e n  f ixed b y  i m m e r s i o n  in acet ic  ac id-a lcohol  (1 : 3) for 3 
to  4 h. Af te r  d e h y d r a t i o n  t he  oocytes  were e m b e d d e d  in 
p a r a f f i n  and  sect ioned a t  5 to  7 am.  The  oocytes  were t h e n  
sec t ioned  in a p l ane  p e r p e n d i c u l a r  to  t h a t  of t he  ge rmina l  
disc (perpendicu la r  sect ions)  or para l le l  w i t h  th i s  p l ane  
( t angen t i a l  sections).  These  pa ra f f i n  sect ions  were screened 
u n d e r  d a r k  g round  i l l u m i n a t i o n  in order  to  select  those  
c o n t a i n i n g  some p a r t  of t h e  ge rmina l  vesicle. Only  these  
sect ions,  wh ich  also con t a in  p a r t  of t h e  subcor t ica l  cyto-  
p l a smic  organel les  were emp loyed  in th i s  s tudy .  Af ter  
d e p a r a f f i n a t i o n  t he  sect ions  were coloured  w i th  to lu id ine  
b lue  0 or w i t h  Unna .  

Results. 1. I n  toto study. D u r i n g  f ixa t ion  t he  genera l  
aspec t  of t he  ge rmina l  disc can  easi ly  be  s tud ied  u n d e r  a 
d issec t ion  microscope.  The  large nuc leus  (germinal  vesicle) 
is s u r r o u n d e d  b y  ge rmina l  c y t o p l a s m  in which  n u m e r o u s  
organel les  are  conspicuous  (Figure  1). Most  of these  
organel les  are  localized in concen t r i c  circles whose  cen t re  
is also t h a t  of t he  ge rmina l  vesicle. Af te r  co lora t ion  w i t h  
U n n a ,  t he  cy top l a smic  organel les  are  vis ible  as pyron ino-  
phi l ,  i r regular ,  r ounded  bodies  w i t h  a d i a m e t e r  r a n g i n g  
f rom 10 to 2 5 ~m. T h e y  usua l ly  c o n t a i n  a cen t r a l  colourless 
s u b s t a n c e  (Figure  2). 

2, Serial secliom. On t a n g e n t i a l  sect ions  of ge rmina l  discs 
of oocytes  w i t h  a d i a m e t e r  r a n g i n g  f rom 4.5 to 7 ram,  
coloured  w i t h  to lu id ine  blue,  we can  observe  n u m e r o u s  
basophi l i c  organel les  d i s s emina t ed  in t he  subcor t i ca l  
c y t o p l a s m  s u r r o u n d i n g  t he  ge rmina l  vesicle (Figure  3). 
Some  of t h e m  con t a in  a cen t r a l  colourless  subs t ance  a n d  
t h e i r  d i spos i t ion  in concen t r i c  r ings  is s t r ik ing.  Moreover,  
in  t a n g e n t i a l  sect ions  of some oocytes,  t he  organel les  are 
o f t en  seen to lie in  r ad i a l ly  p laced  rows con ta in ing  th r ee  
or more,  i.e. if we imag ine  t he  ge rmina l  vesicle to  be  
r ep r e sen t ed  b y  t he  cen t r a l  h u b  of a wheel,  t he  organel les  
lie on  t he  spokes r a d i a t i n g  f rom it. Tile organel les  found  
in  t h e  i n n e r m o s t  r ing  (i.e. n e x t  to  t h e  nucleus)  we h a v e  
cal led pe r inuc lea r  subcor t i ca l  cy top la smic  organelles.  
These  give t he  impress ion  of be ing  compressed  and  p u s h e d  
aside b y  t he  nucleus.  I n  some oocytes,  a n d  a t  ce r t a in  s tages  
of deve lopmen t ,  t he  pe r inuc lea r  organel les  h a v e  a regular  
f o rm  a n d  on  t a n g e n t i a l  sec t ions  t h e y  can  t h e n  be  seen as a 
r ing  of s t i r r up - shaped  bodies  s u r r o u n d i n g  t he  ge rmina l  
vesicle (Figure  4). 

Fig. 3. Tangential section of the germinal disc of a 5.5 mm diameter 
quail oocyte (toluidine blue stain). Most of the subcortical cytoplas- 
mic organelles are localized in concentric circles but also in radially 
placed rows. Note oval shape of germinal vesicle and surrounding 
concentric rings due to compression during sectioning. 

On pe rpend icu l a r  sect ions  t h r o u g h  t h e  c ica t r i cu la r  
region of oocytes  of a p p r o x i m a t e l y  4.5 m m  (Figure  5), t h e  
subcor t i ca l  cy top l a smic  organel les  are  seen to  form a n  
i n t e r r u p t e d  layer  of basoph i l i c  masses  which,  a t  t h e  r i m  
of t h i s  region,  is c o n t i n u o u s  w i t h  the  deepes t  p a r t  of t h e  
pe r ige rmina l  basophi l i c  cor t ica l  layer.  E x t e n s i o n s  of these  
organel les  p e n e t r a t e  t h r o u g h  t h e  ne ighbour ing ,  more  
superf ic ia l  c lear  layer  of colourless yo lk  vacuoles .  I n  th i s  
region t h e  ex tens ions  are more  or less in c o n t a c t  wi th  t h e  
mos t  superf ic ia l  basophi l i c  cor t ical  layer.  Compar i son  of 
t a n g e n t i a l  a n d  pe rpend icu la r  sect ions  leads to  t h e  conclu-  
sion t h a t  t h e  subcor t i ca l  cy top lasmic  organel les  are usua l ly  
ba ske t shaped ,  cy l indr ica l  or some t imes  spher ical .  The  axis  
of t h e  cy l inders  or baske t s  is pe rpend icu la r  to  t h e  surface of 
t h e  oocyte  a n d  th i s  expla ins  t h e i r  r i ng - shaped  a p p e a r a n c e  
as seen on  t h e  surface v iew (Figure 2). In  oocytes  of 5 to  6 
m m  d iamete r ,  t he  l ayer  of t h e  subcor t i ca l  organel les  is 
t o t a l l y  i n t e r r u p t e d  a n d  the i r  ex tens ions  h a v e  lost  c o n t a c t  
w i t h  t h e  n o w  m u c h  th inne r ,  m o s t  pe r iphe ra l  basophi l i c  
cor t ica l  layer.  I n  oocytes  of 7 to  8 ram,  t h e  n u m b e r  an d  
vo lume  of t h e  s u b c o r t i c a l  organel les  decreases  sharply .  
The i r  shape  becomes  r a t h e r  i r regular .  T h e  pe r inuc lea r  
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Fig. 4. High power view of part of the germinal vesiele.(upper left 
hand corner) and of the perinuclear basophilie organelles of the same 
o0eyte as in Figure 3. The cross-sectional area of most of these orga- 
nelles is stirrup-shaped in this tangential section. 

Fig. 5. High power view of perpendicular germinal disc section of an 
oocyte, 4,5 mm diameter after staining with toluidine blue. The peri- 
germinal cortex is indicated by an arrow. 

organelles are usual ly the  last  to  d isappear .  In  oocytes  
wi th  a d i ame te r  grea ter  t h a n  8 m m  (in a laying quail  
there  are  usual ly only some 3 oocytes  of th is  size) these  
subcort ical  masses  are usually no longer visible. 

Conclusion. In  Japanese  quail  oocytes  of 4.5 to  7 m m  
d iamete r  subcort ical  cy top lasmic  organelles,  s i tua ted  
abou t  the  germinal  vesicle, show the  s ingular  p r o p e r t y  of 
being a r ranged  in concent r ic  circles (often also a radial  
d ispos i t ion  can be seen) abou t  the  dorsoven t ra l  axis of the  
fu ture  quail  em bryo  (the dorsal  side being s i tua ted  at  the  
surface of the  cicatr icular  region, t he  ven t ra l  side towards  
the deeper  part) .  This  indica tes  an  ev iden t  RNA-  and  
p robab ly  also DNA-bound  cy top lasmic  polar i ty .  As no 
o ther  g rad ien t  is to be seen by  th is  technique,  it  seems as 
t hough  the  quail  oocyte  in the  s tage s tudied  exhib i t s  
s y m m e t r y  around th is  axis only. 

Rdsumd. Chez la caille japonaise  pondeuse  la r6gion 
ci=atriculaire des oocytes,  au d6bu t  de Ieur p6riode de 

grand accroissement ,  pr4sente  une sym6tr ie  radiale cyto-  
p lasmique  uniaxiale.  Cette  symfitrie radiale est  caract6- 
ris6e par  l ' e m p l a c e m e n t  d 'o rgani tes  cy top lasmiques  sub- 
cor t icaux sur des cercles concent r iques  au tour  de la v6si- 
cule germinat ive .  
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Occurrence of Synapses in Olfactory Epithelium 

The ol fac tory  ep i the l ium of ve r t eb ra t e s  is known  to  
compr ise  1-5 o l fac tory  or sensory  ce l l s  in te rmingled  wi th  
suppor t ing  cells. Other  cellular e lements  p resen t  are the  
mucin-secre t ing  goblet  cells and  the  basal  ceils, the  la t t e r  
being a r ranged  in a layer  a t  the  base of t he  epi the l ium.  
The s t ruc tu re  of the  o l fac tory  ep i the l ium in fishes has  been 
s tudied  by  several  workers  6-9 and  it has  been  concluded 
t h a t  it  shows no f u n d a m e n t a l  va r ia t ion  f rom the  general  
ve r t eb ra t e  pa t t e rn .  

The com m on ly  accepted  p ic ture  of a sensory cell of the  
o l fac tory  ep i the l ium is t h a t  it  is a b ipolar  p r ima ry  neurone  
wi th  its per iphera l  dendr i t i c  end swollen in to  an ol factory  
vesicle bear ing  sensory hairs or cilia. The grea ter  p a r t  of 
the  body  of t he  sensory cell is occupied b y  its spherical  
nucleus, there  being only scan t  cy top la sm presen t  a round  
it. The thin ,  cent ra l ly  d i rec ted  axons  of sensory cells reach 
the  o l fac tory  bulb  directly,  there  being no  in te rconnec t ing  
neurones.  This  being so, the  o l fac tory  organ  of ver te -  
brates ,  as po in ted  out  by  KLEEREKOPER 10, is ' t he  mos t  
p r imi t ive  among  the  receptors  which  has r emained  un- 

of Fish 

affected  by  evolu t ionary  changes  in its per iphera l  organi-  
zat ion ' .  On reaching the  o l fac tory  bulb,  the  axons  o f  
sensory  cells inter lace wi th  dendr i tes  of mi t r a l  cells in 
s t ruc tures  called glomeruli .  The axons  of mi t ra l  cells gra- 
dual ly  join to const i tu te ,  toge ther  w i th  axons of spindle  
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