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sure.  Pos te r io r ly ,  e n t e r i n g  in  t h e  t en tac les ,  t h e  n e r v o u s  
f ibres  f o r m  subep i the l i a l  p l exuses  (F igure  1) i n t e r con -  
n e c t e d  b y  b ipo la r  cells (F igure  2). T h e  p lexuses  give r ise 
to  severa l  neu ro -ep i the l i a l  end ings  (F igure  3) a n d  cells 
(F igure  4). Th i s  t e c h n i q u e  was also used  w i t h  m u c h  success  
on  anne l id s  (F igure  5). 

I t  wou ld  seem, t hen ,  t h a t  MmLLET'S t e c h n i q u e  could  
h a v e  some use  in  h is to logica l  works  a b o u t  p e r i p h e r a l  
n e r v o u s  s t r u c t u r e s  o n  i n v e r t e b r a t e s .  W e  h o p e  soon  to  
o b t a i n  o t h e r  resu l t s  c o n c e r n i n g  t h i s  h y p o t h e s i s  ~L 

Rdsumd. L a  t e c h n i q u e  de  f i xa t i on -co lo ra t i on  de  
MAILLET a v a i t  fourn i  des  r6su l t a t s  i n t6 re s san t s  p o u r  la  
mise  en  6v idence  des  f ibres  ne rveuses  amy61iniques  chez  
les Ver t6br6s .  Nous  a v o n s  app l iqu6  ce t t e  t e c h n i q u e  ~ des  
I nve r t~b r6s ,  n o t a m m e n t  les Mol lusques ;  elle s ' e s t  r6v616e 
efficace. 
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T h e  C l o a c a l  G l a n d  C o m p l e x  o f  t h e  J a p a n e s e  Q u a i l  

I n  t h e  sexua l ly  ac t ive  ma le  J a p a n e s e  qua i l  (Coturnix 
coturnix japonica) t h e  o u t e r  dor sa l  p o r t i o n  of t h e  c loaca  
is g r e a t l y  swol len  a n d  red  in color,  a n d  w h e n  t h e  a r ea  is 
p i n c h e d  a w h i t e  f o a m y  m a s s  is e x t r u d e d  x. T he  foam is 
e v a c u a t e d  d u r i n g  c o p u l a t i o n  a n d  defeca t ion .  Th i s  f oam 
m a y  be  assoc ia ted  w i t h  t h e  m e c h a n i c s  of f e r t i l i za t ion  x,~ b u t  
t h e r e  is no  d i rec t  ev idence .  On ly  a s l igh t  a m o u n t  of f oam 
can  be  expressed  f rom t h e  c loaca  of l ay ing  quai l .  W h e n  
a d u l t  ma le s  a re  r e m o v e d  f r o m  a p h o t o p e r i o d  s t i m u l a t o r y  
for  s exua l  a c t i v i t y  a n d  s u b j e c t e d  to  a n o n - s t i m u l a t o r y  
l i gh t i ng  reg imen ,  t h e  a m o u n t  of c loacal  f oam p r o d u c e d  
a n d  t h e  h is to logica l  c o m p l e x i t y  of t h e  g l and  are  de- 
p ressed  3,4. F u r t h e r m o r e ,  no  cloacal  g l a n d  a c t i v i t y  was  
obse rved  w h e n  t h e  ave r age  w e i g h t  of t h e  t e s t e s  was  less 
t h a n  0.75 g4. 

T h e  c loacal  g l and  c o m p l e x  cons i s t s  of a series of t u b u l a r  
g l a n d s  loca ted  in t h e  dorsa l  l ip of t h e  cloaca,  a n d  e m p t y  
i n t o  t h e  p r o c t o d e u m  a,L T h e y  b e g i n  as  solid ep i the l i a l  b u d s  
in t h e  dorsa l  p r o c t o d e u m  b e t w e e n  t h e  e l e v e n t h  a n d  
t w e l f t h  d a y  of i n c u b a t i o n  a n d  e s t a b l i s h  a l u m e n  b y  t h e  
f i f t e e n t h  d a y  L 

W h e t h e r  t he se  g lands  are  t r u l y  c loacal  de r iva t i ve ,  or  
m e m b e r s  of t h e  ana l  g l and  series is q u e s t i o n e d  6. 

T h e  i n d i c a t i o n s  t h a t  t he se  g l a n d s  a re  s e x - d e p e n d e n t  8 
s t i m u l a t e d  a series of e x p e r i m e n t s .  Sexua l ly  m a t u r e  ma le s  
exposed  a t  l eas t  8 weeks  t o  a p h o t o p e r i o d  of  16 h l i gh t  to  
8 h d a r k  (16L:  8D), wh ich  is s t i m u l a t o r y  for  b o t h  t e s t i cu l a r  
f u n c t i o n  a n d  c loacal  g l and  a c t i v i t y  4, were  i m p l a n t e d  s.c. 
w i t h  a 3 m g  pe l le t  of d i e thy l s t i l be s t e ro l  a n d  t h e n  ki l led 
10 d a y s  p o s t - i m p l a n t a t i o n .  Ac t ive ly  l ay ing  females  on  
16L: 8D were  i m p l a n t e d  w i t h  5 m g  of c rys ta l l ine  t es tos -  
t e r o n e  a n d  ki l led 10 d a y s  la ter .  I n  a n o t h e r  e x p e r i m e n t ,  
g roups  of i m m a t u r e  ma le s  a n d  f ema les  were  r ea red  to  
4 weeks  of age u n d e r  t h e  l imi t ed  l igh t  cond i t i on  8L:  16DL 
H a l f  of e ach  sex  were  i m p l a n t e d  w i t h  5 m g  of c rys t a l l i ne  
t e s t o s t e r o n e  a n d  al l  were  ki l led 10 days  la ter .  

T h e  dorsa l  l ip of t h e  c loaca  was  r e m o v e d  a n d  processed  
for h is to logica l  e x a m i n a t i o n .  

Observations and discussion. T h e  c loaca  of t h e  J a p a n e s e  
qua i l  d i f fered f rom t h a t  desc r ibed  for  t h e  c h i c k e n L  
C o l u m n a r  e p i t h e l i u m  l ined  o n l y  t h e  c o p r o d e u m  a n d  
u r o d e u m .  T h e  p r o c t o d e u m  was  l ined  en t i r e ly  b y  s t r a t i f i ed  
s q u a m o u s  ep i the l ium,  inc lud ing  t h e  e n t r a n c e  i n to  t h e  
b u r s a  of Fabr ic ius .  T h e  g l a n d u l a r  comp lex  was loca ted  in 
t he  dorsa l  p o r t i o n  of t h e  p r o c t o d e u m  b e t w e e n  t he  b u r s a  of 
Fab r i c iu s  a n d  t h e  ana l  a p e r t u r e  or  v e n t  (F igure  1), a n d  
a re  n o t  t h e  a n a l  g l a n d s  r e p o r t e d  in  o t h e r  b i rds  e. 

Macroscopica l ly ,  t h e  a c t i v e  cloacal  g l a n d  complex  
m e a s u r e d  a p p r o x i m a t e l y  10 × 12 x 2 ram.  Microscopical ly,  
t h e  complex  compr i sed  a series of b r a n c h e d  t u b u l a r  g lands  
l ined  b y  a s imple  c o l u m n a r  ep i the l ium.  E a c h  h a d  a m a i n  
cen t r a l  l u m e n  t h a t  c o m m u n i c a t e d  w i t h  t he  p r o c t o d e u m  
t h r o u g h  a sma l l  po re  (Figure  2) a n d  gave  rise to  a series 
of t u b u l e s  or  sacs.  T h e  complex  was  d iv ided  i n to  l obu la r  
u n i t s  b y  c o n n e c t i v e  t i ssue  sep tae  r i ch  in  elast ic  f ibers.  

A small ,  u n r e p o r t e d ,  v e n t r a l  g l a n d u l a r  c o m p l e x  
(F igure  3) was  also found .  

T h e  ac t ive  c loacal  g l and  (Figure  4) h a d  ta l l  c o l u m n a r  
e p i t h e l i u m  w i t h  basa l  nucle i  a n d  a b u n d a n t  c y t o p l a s m  
w i t h  v a r i a b l e  sized vacuoles .  The  apices  of m a n y  cells h a d  
n u m e r o u s  mic ropro jec t ions ,  some be ing  p i n c h e d  off to  
e n t e r  t h e  l u m e n  (Figure  5). Sec re to ry  m a t e r i a l  was  
a b u n d a n t ,  a n d  b o t h  c y t o p l a s m  a n d  sec re to ry  m a t e r i a l  
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Fig. 1. Sagittal section of cloaca of a male Japanese quail. (1) anus; 
(2) proctodeum; (3) urodeum; (4) coprodeum; (5) cloacal gland 
complex; (6) bursa of Fabricius. H and E, x 5.8. 

s t a ined  in tense ly  wi th  the  periodic ac id-Schif f  react ion,  
a ldehyde  fuchsin,  muc ica rmine  and  alcian blue, and  meta -  
ch romat ica l ly  w i t h  to lu id ine  blue. Thus  ind ica t ing  the  
presence  of neut ra l  and  acidic mucins ,  glucose, and  di- 
sulfide bonds ;  t he  secre tory  mate r ia l  was  u n d o u b t e d l y  a 
g lycomucopro te in .  

The inac t ive  gland had  low co lumnar  epi thel ium,  sparse  
a m o u n t s  of secre tory  mater ia l ,  and  reduced  histological  
c o m p l e x i t y  of the  g land (Figure 6). 

Die thy ls t i lbes te ro l  ad mi n i s t r a t i o n  inh ib i t ed  b o t h  cloacal 
g land and  tes t icu lar  ac t iv i ty .  Cas t ra t ion  also inh ib i t ed  
cloacal gland ac t i v i t y  5. The cloacal g lands  of i m m a t u r e  
males  or i m m a t u r e  females  on a n o n - s t i mu l a t o ry  l ight  
t r e a t m e n t  or laying females  could be s t imu la t ed  to  
ac t iv i ty  by  t e s tos t e rone  admin i s t r a t ion .  

The  secre t ion expressed  d i rec t ly  f rom the  cloacal g land 
of f reshly  killed, sexual ly  act ive  males  was clear to opales-  
cen t  and  mucoid,  and  no t  the  whi te  f ro th  seen evacua t ed  
by  defecat ion,  copula t ion  or manua l ly  f rom the  cloaca. 
The t r a n s f o r m a t i o n  f rom a viscous mucoid  in to  a f ro th  
by  the  phys ica l  cap tu re  of air d id  no t  seem p robab le  and  
an o t h e r  exp lana t ion  was sought .  Bacter ia l  isolat ions f rom 

Fig. 2. Sagittal section through cloacal gland complex of a sexually 
active male quail. (1) stratified squamous epithelium of proctodeum; 
(2) excretory pore; (3) lobules. H and E, × 78. 

Fig. 4. Sagittal section of an actively secreting cloacal gland of a 
sexually active male quail. The cloacal gland is 2.0 mm thick. 
Contrast the histological complexity and size of this active gland to 
that of the inactive gland in Figure 6. H and E, x 29. 

Fig. 3. Sagittal section through ventral protodeum of a sexually 
active male quail. (1) protodeum; (2) stratified squamous epithelium 
of proctodeum; (3) ventral cloacal glands. Alcian blue-PAS, x 267. 

Fig. 5. Secretory epithelium of an active cloacal gland. (1) typical 
tall columnar cells with denser staining infranuclear regions and 
lighter staining supranuclear regions; (2) microprojections contrib- 
uted to the glandular secretion. H and E, × 1000. 
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t h e  f r o t h  y ie lded  equa l  n u m b e r s  of Escherichia coli a n d  
Proteus mirabilis. B o t h  o r g a n i s m s  are  welt  k n o w n  for  
t h e i r  a c t i v i t y  to  p r o d u c e  gas  f rom glucose a n d  o t h e r  
sugars .  F u r t h e r m o r e  E. coli m a y  h a v e  a n  o u t e r  l ipomuco-  
p r o t e i n  cell wal l  l aye r  s w h i c h  would  p e r m i t  a s t r o n g  
a t t a c h m e n t  to  o t h e r  mucopro t e in s .  A l m o s t  e q u a l  a m o u n t s  
of c a r b o n  d iox ide  a n d  h y d r o g e n  gas are  p r o d u c e d  f rom 
gtucose b y  these  bac te r i a ,  a n d  t h e  cohes ive  force of t h e  
m u c o p r o t e i n  could  p r e v e n t  t h e  gases f rom escaping ,  t h u s  
c r e a t i n g  t he  f ro th .  

T h e  p H  of t h e  foam va r i ed  f rom 6.3-6.6 w i t h  a n  
ave rage  of 6.51. Th i s  p H  could  r e su l t  f rom the  g e n e r a t e d  
c a r b o n  d ioxide  a n d  s u b s e q u e n t  ca rbon ic  acid. Thus ,  wi th -  
in  t h e  obse rved  p H  r a n g e  of t he  f ro th ,  t he  b i c a r b o n a t e -  
ca rbon ic  acid equ i l i b r i um could  serve  as a n  effect ive  
buf fe r  9. 

RdsumL Chez les cailles j apona i ses ,  le complexe  g l a n d u -  
la ire  du  c loaque  es t  en  fa i r  localis6 d a n s  la  l~vre dorsa le  
d u  c loaque  e t  n o n  de  l ' anus .  I1 ex i s te  u n  c o m p l e x e  g l a n d u -  
la ire  s imi la i re  e t  tr&s p e t i t  du  c6t6  ven t r a l .  L a  g l ande  
a c t i v e  se colore i n t e n s 6 m e n t  avec  le r6ac t i f  p~r iod ique  
(~acide Schif f , ,  avec  la  fuchs ine  a td6hyde ,  avec  le b leu  
d ' a l c i a n e  e t  m 6 t a c h r o m a t i q u e m e n t  avec  le b leu  de  to lu i -  
dine.  Ceci i n d i q u e  la p r6sence  d ' u n e  s6cr6t ion de  glyco- 
mucopro t6 ines .  Le  l iqu ide  t r a n s p a r e n t  s6cr6t6 es t  t r a n s -  
form6 en  masse  b l a n c h e  mousseuse  au  c o n t a c t  des  bac-  
t6r ies  E. coli et  Proteus mirabilis, pr6sen tes  en  q u a n t i t 6 s  
6 q u i v a l en t e s  d a n s  le p r o c t o d e u m .  Les  gaz 6mis c o n s i s t e n t  
p r o b a b l e m e n t  en  Hz e t  CO s, ce de rn i e r  p e u t  ag i r  c o m m e  
t a m p o n  e t  s t ab i l i se r  le p H  de la s6cr6t ion a u t o u r  de la  
v a l e u r  6,5. 

L. Z. MCFARLAND, ~R. L. WARNER, 
W.  O. WILSON a n d  F. B. MATHER x0 

Fig. 6. Sagittal section of a typical inactive cloacal gland, as seen in 
sexually immature quail of both sexes, in the sexually mature female 
or in the sexually mature male kept on a non-stimulatory lighting 
regimen or implanted with estrogen. The cloaeal gland is 0.65 mm 
thick. H and E, × 29 
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D e c i d u o m a  I n d u c t i o n  in  t h e  R a t  b y  X - I r r a d i a t i o n  

I t  is well  k n o w n  t h a t  X - i r r a d i a t i o n  can  i n t e r r u p t  
p r e g n a n c y ,  s ince i m p l a n t a t i o n  is a r ad iosens i t i ve  r e sponse  
of t h e  f emale  r e p r o d u c t i v e  t r a c t  x. 

I n  t h e  course  of e x p e r i m e n t s  p l a n n e d  to  s t u d y  t h e  
s ens i t i v i t y  of t h e  dec idua l  r e sponse  to  X - i r r a d i a t i o n  g iven  
o n  d i f f e ren t  d a y s  a f t e r  m a t i n g ,  a c o m p l e t e l y  u n e x p e c t e d  
f ind ing  e m e r g e d :  w h e n  a p s e u d o p r e g n a n t  f emale  was  
g iven  a s u b l e t h a l  dose of X - r a y s  on  t h e  f.tfth day  of 
p s e u d o p r e g n a n c y ,  d e c i d u o m a t a  were  found  4 d a y s  l a t e r  
a t  au topsy .  

, A g r o u p  of 16 female  r a t s  were m a d e  p s e u d o p r e g n a n t  
b y  m a t i n g  w i t h  v a s e c t o m i z e d  males  ( the  d a y  a vag in a l  
p lug  was  found  was  d e s i g n a t e d  as d a y  i of pseudo-  
p regnancy ) .  Ha l f  of these  an ima l s  se rved  as cont ro ls ,  be- 
ing s h a m - i r r a d i a t e d .  On  t h e  f i f th  day,  t h e  o t h e r  8 r a t s  
were  g iven  a local  i r r ad i a t i on  in t he  lower  left  p a r t  of t h e  
a b d o m e n .  The  r i g h t  p a r t  of t he  a b d o m e n  a n d  t h e  re- 
m a i n d e r  of t he  b o d y  were  shie lded w i t h  lead x/4 inch  th ick .  
I n  t h i s  way  on ly  1 of t he  u t e r ine  h o r n s  was i r r ad ia t ed .  
The  doses r a n g e d  f rom 500-1000 r, a n d  t h e y  were equa l ly  
ef fec t ive  in t he  l imi ted  n u m b e r  of a n i m a l s  so far  s tudied .  
T h e  source  was a P i cke r  X - r a y  u n i t  o p e r a t i n g  a t  260 KV. 
Au tops i e s  were  done  on  t h e  n i n t h  day  a f t e r  m a t i n g  (4 days  
a f t e r  i r r ad ia t ion) .  The  presence  of d e c i d u o m a t a  was 

e v a l u a t e d  macroscopica l ly .  In  a d d i t i o n  t h e  u te r i  were  
processed  for  h i s to logy  a n d  ser ia l ly  sect ioned.  

A t  a u t o p s y  none  of t h e  con t ro l  a n i m a l s  p r e s e n t e d  deci-  
d u o m a t a .  4 of t h e  t e s t ed  a n i m a l s  p r e sen t ed  macroscop i -  
cal ly  v is ib le  d e c i d u o m a t a  on  t h e  left  h o r n  a n d  1 of t he se  
p r e s e n t e d  a d e c i d u o m a  also on  t h e  r i g h t  h o r n  (nor  ir- 
r a d i a t e d )  n e a r  t h e  ce rv ix  uter i .  

T h e  d e c i d u o m a t a  a p p e a r e d  h i s to log ica l ly  to  be  com-  
posed  of n o r m a l  dec idua l  cells, p r e s e n t i n g  b o t h  meso-  
m e t r i a l  a n d  a n t i m e s o m e t r i a l  cha rac t e r i s t i c s  (Figure) .  T h e  
ep i the l i um was d e g e n e r a t i n g  all a r o u n d  t h e  u t e r i n e  l u m e n  
a t  t h e  s i te  of t h e  d e c i d u o m a  in t h e  m a n n e r  t y p i ca l  of 
dec idua l i za t ion  a n d  i m p l a n t a t i o n  2. T h e  o r i e n t a t i o n  of t h e  
d e c i d u o m a  was genera l ly  s o m e w h a t  d i sordered ,  as  is 
f r e q u e n t l y  obse rved  in all  e x p e r i m e n t a l l y  i n d u ced  deci- 
d u o m a t a .  In  all t h e  d e c i d u o m a t a  o b t a i n e d  b y  t h e  m e t h o d  
descr ibed,  on ly  t h e  v e n t r a l  or  t h e  dorsa l  s ide of t h e  endo-  
m e t r i u m  reac ted .  T h e  u t e r i n e  l u m e n  was p u s h e d  t o w ard s  
t h e  o t h e r  side. 
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