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f rom St ru th ion i formes  to  Passer ines ;  o thers  *-~ have  also 
descr ibed  similar d i s t r ibu t ion  in the i r  s tud ies  in av ian  
p i tu i t a ry  gland, except  HFRmN~ 7 who has  obse rved  
deep  s ta in ing granular  cells in the  an te r ior  two- th i rds  of 
the  pars glandularis  and clear cells in the  pos ter ior  th i rd  
par t ,  and  TILNEY ~ who found cent ra l  acidophi ls  and  peri-  
phera l  basophils  in chicken.  RAHN 3 has d iv ided  the  pars  
glandular is  into two lobes on the  basis of change  of cell- 
t ypes  and  the i r  d i s t r ibu t ion  and  des igna ted  t h e m  as the  
'cephal ic '  and  the  ' cadua l '  lobes in  the  chick.  The  cephalic  
lobe usual ly con ta ins  l ight  s t a in ing  acidophi ls  wi th  t he i r  
concen t ra t ion  toward  pe r iphe ry  of t he  lobe, whereas  the  
caudal  lobe lying nearer  the  in fund ibu ta r  process  has 
da rk  s ta in ing  acidophils  and  thus  provides  d e m a r k a t i o n  
of the  b o u n d a r y  line of the  two lobes. Almos t  all workers  
who descr ibed the  b ipa r t i t a t e  na tu re  of the  avian  p i t u i t a r y  
gland have,  however ,  referred  to a s imilar  t y p e  of separa-  
t ion.  While s tudy ing  c y t o m o r p h o l o g y  of t he  p i t u i t a r y  
gland in a fez, Ind ian  birds,  in A. tristis, Linn.  a connec-  
t ive t issue s t r and  is obse rved  t r ave r s ing  the  pars  g landu-  
laris t h rough  i ts  pe r iphe ry  (Figure 1) t h e r e b y  d iv id ing  i t  
into two separa te  lobes n a m e d  the  cephal ic  and the  caudal  
in accordance wi th  prev ious  l i tera ture .  I t  is ev iden t  f rom 
the  review of the  l i t e ra ture  t h a t  such a t ype  of sepa ra t ion  
of the  two lobes in av ian  p i t u i t a r y  gland is h i t he r t o  no t  
described.  

Colloidal secret ions  su r rounded  by  deg ranu la t ed  cells 
were numerab ly  observed  in t he  pars  g landular is  and  the  
zona tuberal is .  The zona  tubera l i s  connec t s  the  pars  
glandular is  wi th  pars  t u b e r a l i s - - a  cha rac t e r  resembl ing  

more  the  m a m m a l i a n  pars  an te r ior  (Figure 2). The col- 
loids are basic in na tu re  and  thus  s ta in  blue wi th  Mal lory 's  
and  Cleveland-~Volfe s ta ins  and  give posi t ive  cohmr  wi th  
P A S  me t h y l  blue Orange G. 

Fig. "2. A part of pars glandularis, Note zona tuberalis (zt), acidophils 
(ac), basophil (bs) and colloidal secretions (col). 

Rdsurnd. Les oiseaux femelles poss~dent  une glande 
p i tu i ta i re  plus grande  que celle des mf les .  La glande est  
couver te  en t i~ rement  par  les couver tu res  mening4es.  
Deux types  d 'aciophi les ,  un basophi le  violet  e t  P A S  positif ,  
e t  puis  une  cellule c h r o m o p h o b e  ou t  6t6 observes.  Les 
lobes c~phal iques  e t  la caudale  son t  separ~s par  un  to ron  
de t issu connect i f ,  d ' u n  caract~re inconnu jusqn ' i c i  darts 
la b ipa r i t a t e  de la glamte p i tu i ta i re  des oiseaux.  Les secre- 
t ions  colloidales de caract~re bas ique  sont  n o m b r e u x  dans  
la pars  glangular is  e t  dans  la zona tuberal is .  
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Fig. 1. Pars glandularis (pg) and Infundibular (inf) process. Note 
separation of the 'Cephalic' (ce) and 'Caduai' (ed) lobes by a con- 

nective tissue (con). 
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F l a m i n g o e s  Raise  their  Y o u n g  on a Liquid  
Conta in ing  B l o o d  

Since 1958 seventeen  chicks have  been  raised in the  
Basle Zoo f lamingo colony, which is composed  of all 
th ree  races of Phoenicopterus ruber. In 1962 the  juice wi th  

which  bo th  p a r en t s  feed the i r  single chick was ana lysed  
for the  first  t ime.  Three  analyses  were pe r fo rmed  ( I - I l l )  
on juice t a k e n  f rom the  crops of f reshly fed 9-17 day-o ld  
chicks, and  drops  of juice ob ta ined  d i rec t  f rom an adul t  
bird dur ing  the  feeding ac t  were s u b m i t t e d  to  his tological  
e x a m i n a t i o n  (IV). The juice is of a wa te ry  cons is tency  
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and ,  for t h e  f i rs t  few weeks  a f t e r  t he  chicks  h a v e  ha t ched ,  
is b r i g h t  red. Therea f t e r ,  however ,  i ts  colour  g radua l ly  
fades.  I t  was  e x a m i n e d  w i t h  p a r t i c u l a r  reference  to 
ca ro teno ids  (which are  also respons ib le  for the  red  colour- 
ing of t he  p lumage)  a n d  to  blood. T he  resu l t s  were as 
follows : 

I. H. THOMMEN (F. H o f f m a n n - L a  Roche  & Co. Ltd . ,  
Bas le) :  C a n t h a x a n t h i n  5.4 ag/ml .  F. SXUt)ER a n d  H. P. 
LOREZ (of t he  same  f i rm) :  p H  a p p r o x i m a t e l y  8. 22,000 
e r y t h r o c y t e s  pro  m m  a, co r r e spond ing  to  a d i lu t ion  of 
b lood  in t h e  juice of 1 : 100. N u m e r o u s  bac te r i a ,  single epi- 
the l i a l  cells a n d  leucocytes .  

I I .  H. THOMMEN" C a n t h a x a n t h i n  4.9 ptg/ml, X a n t h o -  
phy l l  1.8 ag /ml ,  /5-Carotene t races .  E. UNDRITZ (Sandoz  
Ltd . ,  Bas le) :  Benz id ine  r e a c t i o n :  posi t ive.  H a e m a t o c r i t  
(packed  cell v o l u m e ) :  1/2% (no rma l  h a e m a t o c r i t  va lue  of 
f l amingoes  = 50%) co r r e spond ing  to a b lood d i lu t ion  in 
t h e  ju ice  of 1: 100; e r y t h r o c y t e s ,  m a n y  leucocytes  a n d  
t h r o m b o c y t e s  well  p re se rved  wh ich  a rgues  a g a i n s t  a mix-  
t u r e  w i t h  gas t r i c  juice.  K. ZEHXDER (Sandoz  L td . ) :  (a) 
M e m b r a n e  e lec t rophores i s  r evea led  a s imi l a r i t y  to n o r m a l  
h u m a n  serum,  save  t h a t  t h e  m a i n  b a n d  m i g r a t e s  as far  as 
h u m a n  ~ - g l o b u l i n .  The  e x t i n c t i o n  cu rve  is also v e r y  simi- 
la r  to  t h a t  of n o r m a l  h u m a n  serum.  (b) D e n s i t y  0.973, 
p H  (po ten t iome t r i c )  8.48, t o t a l  p r o t e i n  8.7 g/100 ml,  
A l b u m i n  3.0 g/100 ml,  Chlor ide  ions 350 rag/100 ml,  
Glucose ( enzyma t i c  e s t ima t ion )  190 mg/100  ml, Calc ium 
14.3 rag/100 ml,  P h o s p h o r u s  6.0 mg/ml ,  t o t a l  choles tero l  
975 mg/100  ml,  e the r - so lub le  f r ac t i on  17.5% (w/w). Fla-  
mingo  juice is the re fo re  v e r y  r ich  in f a t  a n d  con t a in s  an  
app rec i ab l e  a m o u n t  of glucose. 

I I I .  H.  THOMMEN: C a n t h a x a n t h i n  1.6 ~g/ml,  X a n t h o -  
phy l l  1.0 ag/ml ,  f l -Carotene t races .  H. P. LOREZ: p H  7.6, 
E r y t h r o c y t e s  14, 0 0 0 / m m  3, s ingle ep i the l i a l  cells a n d  leuco- 
cytes,  few bac te r i a .  

IV.  Smears  on  microscope slides were m a d e  w i th  a 
few d rops  of juice col lected d i rec t  f rom a p a r e n t  bird.  Ac- 
co rd ing  to  UNDRITZ m a n y  e r y t h r o c y t e s  were p resen t ,  also 
a b lood clot.  The  benz id ine  r eac t i on  was s t rong ly  posi t ive.  

F r o m  these  r epo r t s  i t  c an  be  conc luded  t h a t  t he  juice 
owes i ts  r ed  co lo ra t ion  to  b lood as well  as ca ro teno ids .  
F u r t h e r m o r e ,  t he  ju ice  is v e r y  nour i sh ing .  Th i s  is ap-  
p a r e n t  no t  on ly  f rom the  ana lyses  b u t  also f rom t he  fact  
t h a t  a ch ick  weigh ing  less t h a n  100 g w h e n  h a t c h e d  a t -  
t a i n s  a b o d y  we igh t  "(according to  race  a n d  sex) of 2-4  kg 
in two  m o n t h s  w i t h o u t  t a k i n g  a n y  apprec iab le  a m o u n t  of 
a d d i t i o n a l  n o u r i s h m e n t  (a t  8 -10  weeks t he  f i l ter  a p p a r a -  
tus  in the  b e a k  is no t  ye t  ful ly deve loped) .  

I t  is e s t i m a t e d  t h a t  t h i s  n u t r i e n t  ju ice  fed to  t he  young  
b y  b o t h  p a r e n t s  a m o u n t s  to  a t  leas t  200 ml  pe r  day.  

T h e r e  can  be no ques t ion  of p red iges ted  food, for, if t h i s  
were the  case, d i s t i nc t  food par t ic les  would be  p r e sen t  in  
t he  juice.  Moreover ,  n e i t h e r  before  nor  d u r i n g  feeding,  
w h e n  the  ju ice  flows con t inuous ly ,  can  r e g u r g i t a t i n g  mo- 
t ions  be  obse rved .  His to logica l  i nves t i ga t i ons  were ca r r ied  
ou t  b y  S. LINDT (Ve t e r i na ry  Pa tho log ica l  I n s t i t u t e ,  Un i -  
vers i t / i t  Bern ,  Swi tze r l and)  on  two birds .  T h e y  give indi-  
ca t ions  as to  t h e  source  of the  secre t ion  in ques t i on :  

The  whole of t he  u p p e r  d iges t ive  t r a c t  ( p h a r y n x  to  
g l andu la r  s t omach )  is t h i c k l y  l ined b y  acinose  g l ands  
wi th  meroc r ine  h y p e r s e c r e t i o n  c o n n e c t e d  to  the  surface  b y  
a n a r r o w  e x c r e t a r y  d u c t  pass ing  t h r o u g h  a d e s q u a m a t i v e  
mu l t i l aye r  of p a v e m e n t  ep i the l i um.  

H y p e r a e m i c  capi l lar ies  form a f ine n e t w o r k  a r o u n d  the  
g lands  and  also under l i e  the  basa l  m e m b r a n e  of t he  s t r a t i -  
fied p a v e m e n t  ep i the l ium.  F r o m  t h i s  p l exus  t h e  capil-  
laries also p e n e t r a t e  t he  s t r a t u m  basa le ,  a n d  e n t e r  a n d  
of ten  pass  t h r o u g h  t he  s t r a t u m  s p i n o s u m  to  the  surface.  

I t  is possible  to  observe  d iapedes is  of i n d i v i d u a l  ery-  
t h r o c y t e s  b o t h  in t he  g lands  a n d  a t  t he  surface.  B lood  
c o n s t i t u e n t s  mixed  w i t h  g land  m u c u s  form a l aye r  on  t he  
surface of t he  ep i the l ium.  

I t  appears ,  the re fore ,  t h a t  the  whole u p p e r  d iges t ive  
t r a c t  is respons ib le  for the  sec re t ion  descr ibed.  

Th i s  k ind  of n o u r i s h m e n t  of the  f l amingoes  seems com-  
pa rab le  on ly  to t he  c rop  mi lk  of pigeons,  a sor t  of c rop  
mi lk  secre ted  b y  e m p e r o r  penguins ,  a n  oily secre t ion  in 
some species of t he  proee l la r i i fo rmes  a n d  m a m m a l s '  
mi lk  1. 

Zusammen/assung. In  e iner  b r i i t e n d e n  F lamingo-  
kolonie  des Zoologischen G a r t e n s  Base l  k o n n t e  de r  von  
den  A l t v 6 g e l n  den  J u n g e n  v e r a b r e i c h t e  N a h r u n g s s a f t  
g e w o n n e n  u n d  u n t e r s u c h t  werden.  Nach  diesen U n t e r -  
s u c h u n g e n  h a n d e l t  es sich n i c h t  u m  aufgewi i rg te  vo rve r -  
d a u t e  N a h r u n g ,  sonde rn  u m  ein Sekret ,  das  im Bere i ch  
des V o r d e r d a r m e s  p r o d u z i e r t  wird.  Es  is t  r o t  gefi irbt ,  
enth ' ; i l t  Blur ,  re ich l ich  Caro t ino ide  und  k a n n  n a c h  se inem 
N/ ih rwer t  m i t  de r  Milch de r  S/ iuget iere  ve rg l i chen  werden.  
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The Changing Pattern of Neutral-Red Staining 
with Morphogenesis  in Certain Polychaete 

Embryos  

Vi ta l  s t a in s  h a v e  been  used  b y  a n u m b e r  of workers  for 
m a n y  years  as a b iochem i ca l  i ndex  for the  local iza t ion of 
d i f fe ren t  s u b s t a n c e s  in  mosa ic  a n d  r egu la t ion  eggs. Most  
of these  ear l ier  a t t e m p t s ,  as s u m m a r i z e d  b y  NEEDHAM 1, 
were n o t  ba sed  on  a n y  sound  chemica l  foot ing.  As la te  as 
1956, REVERBERI z opened  a new c h a p t e r  in th i s  field 
wh ich  was l a t e r  t h o r o u g h l y  exp lo red  b y  h imsel f  and  his 
school  a n d  s u m m a r i z e d  s,4. Th i s  new t r e n d  in t he  science 
of v i t a l  s ta in ing ,  be ing  based  on  t he  sure  knowledge  t h a t  
j anus  green  specif ical ly  s t a in s  m i t o c h o n d r i a ,  is r e m a r k a b l y  
more  exac t  t h a n  t he  work  I of ear l ie r  i nves t i ga to r s  who  

m o s t l y  de t ec t ed  changes  in the  p H  only.  Recen t ly ,  folh)w- 
ing REVERBERI'S idea,  I~,RAHMACHARY a n d  BHATTA- 
CHARYA 5 s t ud i ed  Limnaea e m b r y o s  w i t h  n e u t r a l  red. 
As it  m a y  be i n t e r e s t i n g  to e x t e n d  th i s  p r o j e c t  w i t h  o t h e r  
mate r ia l ,  p o l y c h a e t e  e m b r y o s  h a v e  now b e e n  s tud ied  b y  
t h e  s ame  procedure .  
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