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Characteristic organelles of follicle cells, the so-called 
'lining-bodies' la were also found in the surfac e epithelium 
of the left gonad of chick embryos from the 6th day 
onwards I~. These ultrastructural observations are like- 
wise in favour of the classical hypothesis of the origin of 
avian follicle cells. RAHIL and NARBAITZ 1~ found 'bour- 
souflures' (emerging from the somatic cells of the ovarian 
epithelium I~ together with a network of fine microfila- 
ments, especially concentrated at the apical poles of the 
surface epithelium cells. According to the latter authors, 

these  organelles pe rhaps  p lay  a r61e in the  change of celi 
shape,  and  m a y  be re la ted  to the  fo rma t ion  of sex cords. 
Our observa t ions  seem to afford addi t iona l  evidence for 
th is  supposi t ion.  
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Summary .  Mast  cells in the  newborn  ra t  occur in haemopoie t i c  foci of liver and  spleen, bu t  d isappear  f rom those  foci 
as ex t r amedu l l a ry  haemopoies is  ceases dur ing  the  initial  pos tna t a l  month .  At  the  same time, mas t  cells increasingly 
popu la te  bone  mar row and connect ive  t issues of hear t ,  lung, s tomach  and por ta l  t r ac t  of liver. 

In  the  foetal  rat ,  mas t  cells appea r  on the  15th or 16th 
day  of ges ta t ion  in caudal  mesenchyme  near  the  ven t ra l  
por t ion  of the  developing  brain  ~ 7. They  subsequen t ly  
become widely  d is t r ibu ted ,  being par t icu lar ly  associated 
in the  adul t  wi th  connect ive  tissues, b u t  are sparse in 
p a r e n c h y m a l  organs  such as liver and k idney  s. On the  
o ther  hand ,  there  is l i t t le in format ion  on the  d i s t r ibu t ion  
and popula t ion  dens i ty  of mas t  cells in the  ma tu r e  foetus,  
or on the  prol i fera t ion of these  cells in the  neona ta l  ra t  to 
achieve the i r  abundance  in the  adul t  s, 10. 

To compare  the  d i s t r ibu t ion  and  dens i ty  of m a s t  cells 
in the  newborn  ra t  and  young  adul t ,  ba tches  of 4 albino 
ra ts  (each animal  f rom a d i f fe rent  litter) were sacrificed 
at  in tervals  of 1/2 to 90 days  af ter  bir th .  Pieces of hear t ,  
lung, t hymus ,  spleen, liver, s tomach ,  kidney,  abdomina l  
skin and t ibia  f rom each animal  were f ixed in Lillie 's 
neu t ra l  buffered formalin,  and 5 Ixm paraff in  sect ions 
were s ta ined  for 5 sec wi th  0.25% eosin Y in 80% e thanol  
conta in ing  0.25% acetic acid, r insed brief ly in t a p  wa te r  
and then  s ta ined  for 10 min wi th  0.01 or 0.1% toluidine 
blue in aqueous  0.3% acetic acid. Mast  cells were enu- 
me ra t ed  in 100 fields per  sect ion wi th  a Carl Zeiss N.A. 
0.95 •  objec t ive  and  x 8 compensa t ing  oculars (field 
d i am = 440 ~zm), the  n u m b e r  of ceils being expressed as 
the  cor responding  n u m b e r  per  m m  a of t issue. No cell 
cor responding  to  the  basophi l  leucocyte  of non-rout ine  
m a m m a l s  has been  ident i f ied in the  p resen t  work,  a resul t  
cons i s t en t  wi th  repor t s  of the  ve ry  low incidence of baso- 
phils  in the  bone  m ar row  of adul t  r a t s n .  In  the  p resen t  
inves t igat ion,  m a s t  cells have  been  dis t inguished f rom 
basophi ls  by  a h is tochemica l  t echn ique  based  on the  
vigorous hydro lys is  of n a p h t h o l  AS-D chloroace ta te  ob- 
t a ined  wi th  m a s t  cells and the  feeble hydrolys is  wi th  
basophi ls  ~2. Dis t inc t ion  of m a s t  ceils f rom 'mucosal  m a s t  
cells' has  been  verif ied by  the  inabi l i ty  to  d e m o n s t r a t e  
me t ach romas i a  in the  la t t e r  when  f ixed in buffered 10% 
formal in  ~a. 

E n u m e r a t i o n  of m a s t  cells in neona ta l  ra t s  has  revealed 
t h a t  the  above organs  fall in to  4 groups (Figure). I n  t he  
1st, which  comprises  skin and  t h y m u s  (Figure, block 1), 
the  coun t  a t  b i r t h  is re la t ively  high and  remains  so 
t h r o u g h o u t  the  init ial  90 pos t -na t a l  days.  In  skin, m a s t  
cells occur ma in ly  in the  dermis  and  panniculus  adiposus,  
while in the  t h y m u s  80-90% lie in or near  the  inter-  
tobular  connec t ive  tissue. 

In  the  2nd group - viz., liver and spleen (Figure, 
block 2), and to less ex ten t ,  t h y mi c  pa renchyma ,  the  
popula t ion  of m a s t  cells is charac ter ized  by  an initial  high 
coun t  followed b y  a rapid  decline to v i r tua l  absence by  
the  30th day  of life and thereaf te r .  In  the  liver, mas t  cells 
dur ing  the  initial  14 days  a lmost  invar iab ly  lie free in the  
sinusoids of the  haemopoie t i c  foci. The hepat ic  coun t  
becomes minimal  by  the  18th day, b u t  t h e n  s teadi ly  rises 
(Figure;  see below). In  the  spleen of neona ta l  rats,  m a s t  
cells occur main ly  in the  red pulp  and f r equen t ly  in the  
lumen of associated small  blood vessels. Beyond  the  30th 
day, a few mas t  cells appear  in the  capsule.  Of the  
10-20% of t h y mi c  m a s t  cells no t  associa ted wi th  inter-  
lobular  s t roma  (see above),  r a the r  more  occur in medul la  
t h a n  in cortex.  Bu t  even in the  cortex,  the  m a s t  cells are 
closely associated wi th  fibres of reticulin.  In  t h y mic  
pa renchyma ,  the  n u m b e r  of mas t  cells becomes  max ima l  
by  the  6th day  and  progress ively  declines thereaf ter .  

In  t he  3rd group (Figure, block 3), compris ing  the  
connective tissue of hear t ,  lung, gastr ic  wall  and liver, 
m a s t  cells are prac t ica l ly  absen t  a t  bir th ,  b u t  rapidly  and 
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progress ive ly  increase  in n u m b e r  t h r o u g h o u t  t he  in i t ia l  
30 p o s t n a t a l  days.  Therea f t e r ,  t h e i r  n u m b e r  r ema ins  
fa i r ly  s teady .  I n  t he  hea r t ,  m a s t  cells are associa ted  
m o s t l y  w i t h  i n t e r m u s c u l a r  s t roma ,  and  in the  lung  w i t h  
i n t e r s t i t i a l  t i ssue of a lveo la r  walls, w i t h  pe r ib ronch ia l  
connec t ive  t issue and  pleura .  Those  in t he  s t o m a c h  are 
m a i n l y  conf ined  to t he  submucosa .  Reference  has  a l r eady  
been  m a d e  to the  n u m e r i c a l  increase  in t he  l iver  of m a s t  
cells b e y o n d  t he  8 th  p o s t n a t a l  d a y  (Figure).  These  new 
cells are la rgely  conf ined  to  t he  p o r t a l  t r ac t s ,  pa r t i cu l a r l y  
t he  bund l e s  of col lagen s u r r o u n d i n g  t he  bile ducts .  T h e y  
are consp icuous ly  a b s e n t  f rom t he  v ic in i ty  of t he  po r t a l  
vein.  

The  4 th  g roup  consis ts  on ly  of bone  m a r r o w  (Figure,  
b lock  4). Red  m a r r o w  is s c a n t y  in t he  t i b i a  of r a t s  un t i l  
t h e  an ima l s  are older  t h a n  2 days.  W h e n  e x a m i n e d  a t  
31/2 days,  t he  m a r r o w  con ta ins  a m o d e r a t e  n u m b e r  of 
m a s t  ceils. The  n u m b e r  r em a i ns  s t e a d y  for  t he  n e x t  for t-  
n ight ,  b u t  t h e n  increases  s ha r p l y  be t w een  t he  18th  and  
24 th  days,  t h o u g h  c h a n g i n g  l i t t le  the rea f te r .  The  p a t t e r n  
for bone  m a r r o w  the re fo re  resembles  t h a t  of t he  connec-  
t ive  t i ssues  of t he  3rd group,  excep t  t h a t  a no t i ceab le  
increase  in m a s t  cells is de layed  un t i l  t h e  3rd week, r a t h e r  
t h a n  be ing  ev iden t  f rom t he  o u t s e t  (Figure).  

I n  t h i c k  f i lms of mixed  v e n o u s  and  a r te r ia l  b lood pre-  
p a r e d  f rom each  a n i m a l  w h e n  sacrificed, m a s t  cells h a v e  
been  ident i f ied  a t  eve ry  t e s t  i n t e r v a l  up  to 30 days  a f te r  
b i r th .  This  resu l t  is cons i s t en t  w i t h  earl ier  reportst~-~6 of 
m a s t  cells be ing  iden t i f i ab le  in t he  pe r iphe ra l  b lood of 
m a t u r e  foeta l  or a d u l t  rats .  I n  t he  p r e s e n t  work,  m a s t  
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Changes of numbers of mast cells with increasing age in varions 
organs of rats aged ]/2 to 90 days. In the response-line for liver in 
block 2, A corresponds to mast cells in haemopoietic loci, 13 to mast 
cells mainly in portal tract stroma. To avoid confusion in identifying 
closely positioned response-lines, that for Iung has been omitted from 
block 3. It is similar to, and intermediate in position between the 
response-lines for stomach and heart. 

cells h a v e  been  m o s t  f r equen t  in  pe r iphe ra l  b lood f rom 
the  2nd to 10 th  days  inclusive,  t h o u g h  t h e i r  n u m b e r  has  
n e v e r  exceeded 25 cells pe r  t h i c k  film. B e t w e e n  days  18 
and  30, occas ional  m a s t  cells st i l l  occur  in  pe r iphe ra l  
blood, t h o u g h  n o t  for all t e s t  an imals .  

Our  resu l t s  the re fore  i nd i ca t e  t h a t  in  t he  n e w b o r n  r a t  
a p o p u l a t i o n  of m a s t  cells h a s  been  es t ab l i shed  in t he  
e x t r a m e d u l l a r y  haemopo ie t i c  t i ssues  of t h e  l iver  a n d  
spleen, as well  as in assoc ia t ion  w i t h  connec t ive  t issues 
in t he  skin  and  t h y m u s .  The  n u m b e r  of m a s t  cells in 
haemopo ie t i c  loci in  l iver  a n d  spleen decl ines r ap id ly  
du r ing  t he  in i t ia l  3 weeks  of life, coinciding w i th  t h e  
t e r m i n a t i o n  of myelopoies is  in these  organs,  whereas  t h a t  
in  skin a n d  t h y m u s  falls on ly  s l igh t ly  to  a level wh ich  is 
m a i n t a i n e d  du r ing  the  succeeding  2 mon ths .  

The  decrease  in n u m b e r s  of m a s t  ceils in haemopo ie t i c  
t issues of t he  l iver  a n d  spleen is m a t c h e d  b y  a corre- 
spond ing  increase  in bone  mar row,  pa r t i cu l a r l y  du r ing  
t he  4 th  p o s t n a t a l  week. On t he  o t h e r  h a n d ,  m a s t  ceils 
are n o t i c e a b l y  sparse  in  t he  connec t ive  t i ssues  of t he  
hear t ,  lung,  p leu ra  and  s t o m a c h  (and p r o b a b l y  o the r  
organs) of t he  new-bo rn  ra t ,  b u t  r ap id ly  and  progress ive ly  
increase  in n u m b e r  t h r o u g h o u t  t he  in i t ia l  30 days  of life. 

The  presence  a t  b i r t h  of s u b s t a n t i a l  n u m b e r s  of m a s t  
cells in  ex t r amedu l l a ry ,  a n d  s u b s e q u e n t l y  in m e d u l l a r y  
loci of haemopoies is ,  suggests  t h a t  t he  process  of mas to -  
poiesis m a y  be ana logous  to t h a t  of granulopoies is  17 in 
haemopo ie t i c  t issues.  Mas t  cells in connec t ive  t i ssues  
m i g h t  arise f rom c i rcu la t ing  precursors  der ived  f rom 
haemopo ie t i c  t issues,  or deve lop  f rom local m e s e n c h y m a l  
cells. The  fo rmer  poss ib i l i ty  ga ins  s u p p o r t  f rom the  di- 
phas ic  p a t t e r n  of d i s t r i b u t i o n  of m a s t  ceils in  the  l iver  - 
t he  cells be ing  in i t i a l ly  conf ined  to haemopo ie t i c  loci, and  
appea r ing  in the  s t r o m a  of t he  p o r t a l  t r a c t s  on ly  t o w a r d  
the  end  of t he  3rd week. A l t h o u g h  m a s t  cells are rela- 
t ive ly  n u m e r o u s  a t  b i r t h  in skin  a n d  t h y m u s ,  t he  cells in 
b o t h  o rgans  are pa r t i cu l a r l y  associa ted  w i t h  connec t ive  
t issues.  A p a r t  f rom the  possible  ana logy  of mas topoies is  
to  granulopoiesis ,  t he  a c c u m u l a t i o n  of m a s t  cells in 
associa t ion  w i t h  connec t ive  t i ssues  occurs  earl ier  in skin  
and  t h y m u s  t h a n  in o the r  o rgans  such as hear t ,  lung, 
s t o m a c h  and  p o r t a l  t r a c t  of l iver  Is. W h e t h e r  these  cells 
arise f rom c i rcu la t ing  haemopo ie t i c  precursors ,  f rom local 
m e s e n c h y m a l  cells, or f rom t h y m o c y t e s ,  is be ing  f u r t h e r  
inves t iga ted ,  
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