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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.  

E. M. LANG 

Zoologischer Garten, Basel (Switzerland), July 19, 1963. 

x Besides the scientists already mentioiwd, A. TIIIERSCH and 
H. WACKERNAGEI. took part in the observations. 

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 .  

1 j .  NEEI)IIAM, Biochemistry and Morphogencsis (Cambridge 1950), 
p i l [ l l .  

2 (;. REVERBERI, E x p e r .  12, 55 (1956). 
a G. REVERBERI, in Advances in Morphogenesis (Acadelnic Press 

1961), p. 55. 
I G. REVERBERI, Ricerca Scientifica 31, ~63 (1961). 
b R. L. BRAItMAC11ARY a n d  A. BIIATTACHAR'~'A, E x p e r .  19, 317 

(1963). 
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Po lychae te  egg masses anchored  to the  b o t t o m  of the  
soil were collected from the  brackish  wa te r  of Negombo 
lagoon, Negombo (Ceylon). PILLAI ~ had  ident i f ied these  
polychaetes  to be Marphysa borradailei (Negombo) and 
had  carried out  a detai led s t u d y  of the  sequent ia l  s tages 
of the i r  morphogenesis .  The embryos ,  as recognized to be 
a t  t he  early me ta t rochophore  stage by  compar ing  wi th  
PILLM'S figures, have  a brownish  or yellowish colour. 
W h e n  viewed under  the  microscope in full l ight,  t h e y  
showed a deep yellow or green na tura l  t int .  In  spi te  of th is  
t hey  could be s ta ined very  well wi th  neu t ra l  red af ter  
keeping for some t ime in a solut ion of neu t ra l  red added  
to the  petr i  dish wi th  brackish  water .  The s ta in ing  was 
pract ical ly  uniform (see a) bu t  a band  of red granules  
was seen to s t re tch  be tween  the  two eye spots,  a round  the  
pr imi t ive  m o u t h  and at  the  pos ter ior  region. This s t a in ing  
p a t t e r n  pers is ted up to the  late m e t a t r o c h o p h o r e  s tage (b) 
when a pair  of lashing setae had  appea red  on b o t h  sides. 

PILLAI ~ noted  t h a t  the  cilia are comple te ly  lost by  the  
t ime the  second pa rapod ium has three  jo in ted  setae  and  
t h a t  new parapodia  are added  successively be tween  the  

last  one formed and  the  anal  segment .  Some of these  later  
s tages were s tudied.  As soon as the  spec imen had  acquired 
a visible s ta in  t h e y  were t h r o w n  back  to  b rack i sh  water  
and  observed a f te r  3-4 h. The Figures  sum up the  results.  
Two sal ient  fea tures  are i m m e d i a t e l y  not iceable.  (1) The 
gut  region is in tense ly  s ta ined  up to  t he  th ree  pa rapod ia  
s tage (d) b u t  a t  t he  four  pa rapod ia l  s tage  (e) (with the  
f i f th  emerging) t he  s ta in  in the  gu t  region has  vanished.  
This  is comparab le  w i th  t he  progress ive  local izat ion 5 of 
s ta in  in t he  gu t  region of Lirnnaea e mb r y o s  which  was 
la ter  verif ied and  i t  was i ndub i t ab ly  shown  t h a t  a t  a later  
s tage  only  the  pos ter ior  p a r t  of t he  a l imen ta ry  s y s t e m 
re ta ins  the  s ta in  and  the  an te r ior  p a r t  loses i tL  (2) Sec- 
ondly,  there  is in tense  local izat ion of t h e  s ta in  a t  the 
bulges of the  pa rapod ia  a f te r  t h e y  appea r  and  jus t  
before  t h e y  appear .  The l a t t e r  po in t  is ev iden t  f rom (e) 
(fifth appear ing) .  

The obse rva t ions  were carr ied ou t  up to  the  e ight  para-  
podia  s tage and  the  above  r emarks  were found  to  be valid 
till t h e n  8 

a 

0 

# 
i 

6 h, 

b c 

8etae 

Different stages of Marphysa borradailei, a, b : whole region is stained. 
c, d, e: the stained region is shown by shading. 

Rdsumd. L ' a u t e u r  a ~tudi6 une espCce de polych~te de 
Ceylan par  des colorat ions  au rouge neut re .  La  couleur 
s ' accumule  uni formCment  dans  l ' e m b r y o n  au s t ade  mCta- 
t rocophore .  Apr~s l ' appa r i t ion  des parapodes ,  le condu i t  
a l imenta i re  est  f o r t emen t  teintC, mais  la couleur  s'Cva- 
noui t  d~s le s tade  des <~quatre-parapodes~>. La  couleur  est  
tou jours  localisCe dans  les pa r apodes  ar ronds ,  e t  se mon t r e  
d~j~ ~ leur  po in t  de ge rmina t ion  immCdia t emen t  a v a n t  
qu' i ls  fassent  saillie au dehors .  

R. L. t~RAHMACHARY 

Research and Training School, Indian Statistical Institute, 
Calcutta (India), April  23, 1963. 

T. G. PILLAI, Ceylon J. Sci. l, 94 (1958). 
: R. L. BRAHMACUARV, unpublished data. 
s I anl deeply indebted to Dr. A. C. J. ~VEERAKOON and Mr. G. 

PILLAI O:~ the Colombo Fisheries Research Station for kindly pro- 
riding me with the laboratory facilities and the material, and to 
Dr. N. DE SILVA who carried out the obser~'ations during my illness 
and thereby made this work possible. 

Effec t s  of  P r e s s o -  and  C h e m o c e p t i v e  C o m p o -  
n e n t s  of  the  Cat ' s  A o r t i c  N e r v e  on  S h a m  R a g e  

B e h a v i o u r  t 

I t  has  recent ly  been d e m o n s t r a t e d  t h a t  the  s h a m  rage 
behaviour  of the acute tha lamic  ca t  is under  the  inh ib i to ry  
control  of the  carot id  sinus pressoceptors  2, while it  is ex- 
cited by  chemocept ive  afferents  f rom the  carot id  bodies 3. 
In  order  to s tudy  whe the r  similar  act ions are also charac-  
terist ic of the  presso- and chemocept ive  afferents  coursing 
in the  aortic nerves, we have  resor ted  to  electrical s t imu-  
lat ion of these nerves.  As d e m o n s t r a t e d  by  DOUGLAS and  
SCI~AIJMAN~ 4, and later  conf i rmed by  us a, s t imula t ion  of 
an aort ic  nerve  wi th  pulses of increasing ampl i tude  or 
dura t ion  or f requency successively ac t iva tes  low th resho ld  
depressor  fibres, in te rmedia te  th reshold  pressor  f ibres and 
h igh  threshold  depressor  fibres. As the  exc i ta t ion  of t he  
in te rmedia te  componen t  is also associated wi th  the  ap-  
pearance  of hyperpnoea ,  this  group of fibres has been  in- 

t e rp re t ed  as composed  of chemocep t ive  afferents ,  while 
the  two  depressor  effects  have  been  ascr ibed  to  presso- 
sensi t ive fibres. 

Methods. Tile expe r imen t s  were carr ied ou t  in 14 acute 
t ha l amic  cats,  whose  bra in  was t r ansec t ed  jus t  in f ront  of 
the  an te r ior  pole of the  tha lamus .  The left  aor t ic  nerve 

1 This research has been sponsored jointly by the Aeronautical Sys- 
tems Division, ASD and the Office of Aerospace Research, OAR, 
through its European Office, Office of Aerospace Research, United 
States Air Force, under Contract No. AF 61 (052)-253, and by 
Consiglio Nazionale delle Ricerche. 

2 C. BARTORELLI, E.  BIZZI, A. LIBRETTI, and A. ZANCnETTI, Arch. 
ital. Biol. 98, 308 (1960). 

3 E. BIZZI, A. LIBRETTI, A. MALLIANI, and A. ZANCHETTI, Amer. J. 
Physiol. 200, 9"23 (1961). 
W. W. DOUGLAS and W. SCHAV~tASN, J. Physiol. 182, 173 (1956). 

5 G. BaCCELLI, M. GUAZZl, A. LIBRETTI, and A. ZANCHETTI, Na- 
ture, in press. 


