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O b s e r v a t i o n s  u p o n  t h e  M a s t  C e l l s  of  R a t  F o e t a l  
T i s s u e s  

In  1953 RILEY a n d  WEST 1 d rew a t t e n t i o n  to a s t r o n g  
pos i t ive  co r re l a t ion  b e t w e e n  t he  h i s t a m i n e  a n d  m a s t  cell 
c o n t e n t  of a v a r i e t y  of n o r m a l  a n d  pa tho log i ca l  t i ssues  a n d  
n o t e d  t h a t  all t h e i r  ev idence  sugges ted  t h a t  t i s sue  m a s t  
cells a re  r ich  in h i s t a m i n e .  DIXON ~ also obse rved  close 
co r r e l a t i on  b e t w e e n  t he  m a s t  cell c o u n t  a n d  the  h i s t a m i n e  
c o n t e n t  in t h e  sk in  of r a t s  f rom 181/2 d a y s  ge s t a t i on  u n t i l  
t h e  7 th  d a y  post partum b u t  showed  t h a t  h i s t a m i n e  m a y  
be  p r e s e n t  in o t h e r  t i ssues  severa l  days  before  t h e  f i rs t  
a p p e a r a n c e  of m a s t  cells in  those  t issues.  F o r  example ,  she  
f o u n d  h i s t a m i n e  in whole  foetus  e x t r a c t s  as ea r ly  as t h e  
1 l t h  d a y  of g e s t a t i o n  a l t h o u g h  HOLMGREN 3, to  w h o m  she  
referred,  h a d  found  no m a s t  cells in foe tuses  less t h a n  14 m m  
in l e n g t h  (ca. 16 th  d a y  of ges ta t ion) .  KAHLSON, ROSEN- 
GREN, a n d  WHITE 4, who  a p p e a r  also to  h a v e  rel ied u p o n  
HOLMGREN'S h is to logica l  f indings ,  s t a t e  t h a t  h i s t a m i n e  
m a y  f i rs t  be de t ec t ed  on  t he  9 th  d a y  of g e s t a t i o n  a n d  
n o t e d  t h a t  foe ta l  l iver  is a r i che r  source  of h i s t a m i n e  t h a n  
e v e n  a dog  m a s t o c y t o m a .  T h e y  emphas ized ,  however ,  t h a t  
l i t t l e  h i s t a m i n e  is found  in foe ta l  t issues,  whose  a c t u a l  
c o n t e n t  of h i s t a m i n e  is n e v e r  ve ry  high.  

A wider  s u r v e y  of t h e  h is to logica l  l i t e r a tu re  revea ls  a 
n u m b e r  of r epo r t s  in w h i c h  t he  f i rs t  a p p e a r a n c e  of sub-  
c u t a n e o u s  m a s t  cells co r re sponds  r e a s o n a b l y  well  w i t h  
HOLMGREN'S f ind ings ;  MAXIMOW ~ in 11 m m  foe tus ;  
ALFEJEW 6 in 13 m m  foe tus :  ARVY 7 in foe tus  of 16 th  d a y  
of g e s t a t i o n  (for a c o m p a r i s o n  of foeta l  l e n g t h  a n d  age, 
see DONALDSON s). LAGUESSE ~ a n d  VV'EBB 10, however ,  f i rs t  
found  s u b c u t a n e o u s  m a s t  cells a s h o r t  t i m e  before  b i r t h  
a n d  on  t h e  19 th  d a y  of g e s t a t i o n  ( a l t hough  t h i s  was  
e q u a t e d  w i t h  5 d a y s  before  n o r m a l  del ivery)  respec t ive ly .  

The  f i rs t  a p p e a r a n c e  of m a s t  cells in  more  deep ly  
s i t u a t e d  c o n n e c t i v e  t i ssue  a n d  in c e r t a i n  v i sce ra  is more  
va r ious ly  r epor t ed .  MAXIMOW 5 found  t h e m  in t he  l iver,  
t he  spleen and,  indeed,  in a n y  o rgan  wh ich  he  s tud ied  in 
s tages  l a t e r  t h a n  t he  11 m m  foetus  ; these  s tages  were n o t  
specified. ALFEJEW 6 was more  expl ic i t  in he r  repor t .  B y  
t he  17 m m  s tage  m a s t  cells were p r e s e n t  in t he  spleen a n d  
in deep  c o n n e c t i v e  t i ssue  b e t w e e n  muscles ,  a r o u n d  jo in ts ,  
in  t h e  m e d i a s t i n u m  a n d  b e t w e e n  a b d o m i n a l  v iscera .  B y  
the 28 m m  s tage  t h e y  were p r e s e n t  also in t h e  m u c o s a  of 
t h e  s t o m a c h  a n d  in deve lop ing  l y m p h  nodes.  URTUt3EY 11 
r epo r t ed  juveni le l ike  m a s t  cells as f i rs t  a p p e a r i n g  ' en  ple in  
m e s e n c h y m e '  of t he  12 m m  r a t  embryo .  The re  are, t hen ,  
d i sc repanc ies  be tween  these  a u t h o r s '  r epo r t s  a n d  HOLM- 
GREN'S; the  l a t t e r  found  m a s t  cells in  t i ssues  o t h e r  t h a n  
s u b c u t a n e o u s  on ly  in foetuses  a p p r o a c h i n g  30 m m  in 
l eng th .  

Desp i t e  t he  ex t ens ive  ev idence  t h a t  t he  m a s t  cells of t h e  
a d u l t  r a t  are  r ich  in h i s t a m i n e  i t  is no t  c l a imed  t h a t  m a s t  
cells a re  t he  on ly  source  of h i s t a m i n e  in t he  t i s sues  12. I t  
seems c e r t a i n  t h a t  t h e y  s to re  h i s t a m i n e  a n d  can  release i t  
w h e n  s u i t a b l y  s t i m u l a t e d ;  t h e i r  absence  f rom h i s t a m i n e ,  
r i ch  foe ta l  t i ssues  m i g h t  mere ly  i nd i ca t e  t h a t  t h e y  h a v e  
ye t  to  a s sume  t h e i r  a d u l t  role. The  d i sc repanc ies  in  t h e  
h is to logica l  a c c o u n t s  of foeta l  t issues,  however ,  r e m a i n  
a n d  h a v e  seemed  w o r t h y  of some inves t iga t ion .  

Foe tuses  for s t u d y  were o b t a i n e d  b y  cross ing H o l t z m a n  
females  w i t h  W i s t a r  males .  M a t i n g  was con f i rmed  b y  
vag ina l  s m e a r  and  a n y  p r e g n a n c y  resu l t ing  was cons idered  
to  beg in  in t he  midd le  of t he  n i g h t  conce rned .  26 foetuses  
were  e x a m i n e d  h is to log ica l ly  for  m a s t  cells. 17 of these  
(141/~, 15(X2),  151/~ (X4),  t61/2 (X6),  181/2 (X2),  a n d  
20 (X2) d a y s  of ges ta t ion)  were  f ixed in 10% fo rma l in  a n d  
s t a i n e d  w i t h  Mal lo ry ' s  m e t h y l e n e  blue  a f t e r  pa ra f f in  
sec t ioning .  9 (141/2 (X5) a n d  15 (X4) days  of ges ta t ion)  
were f ixed a n d  s t a i ned  b y  the  m e t h o d  of SMITH a n d  

ATKINSON i3. L i t t e r  m a t e s  of these  foe tuses  were m e a s u r e d  
for C. R. l e n g t h  a n d  a l t h o u g h  smal l  v a r i a t i o n s  were n o t e d  
b e t w e e n  sibl ings,  t h e  l eng ths  co r r e s p o n d ed  closely w i t h  
t h e  a g e / l e n g t h  t ab l e  g iven  b y  DONALDSON S. 

T h e  on ly  c r i t e r ion  for t h e  i den t i f i c a t i on  of t i ssue  m a s t  
cells a p p e a r s  to  be  t h e  p resence  of m e t a c h r o m a t i c a l l y  
s t a i n i n g  g ranu les  in  t h e  c y t o p l a s m  of o the rwise  u n d i s t i n -  
gu i shed  cells a n d  t h i s  c r i t e r ion  was used.  In  some cells t h e  
g r a n u l a t i o n  was  sparse  so t h a t  i t  was  poss ible  to  m a k e  o u t  
a pale,  cen t ra l ,  g ranu le - f ree  zone which ,  p r e s u m a b l y ,  
c o r r e s p o n d e d  w i t h  t h e  nucleus .  I n  m o s t  cells c o n t a i n i n g  
m e t a c h r o m a t i c  granules ,  however ,  t h e  g r a n u l a t i o n  was  so 
dense  as  to  obscure  t h e  nuc l ea r  region.  

In  t h e  six foetuses  of 141/2 days  ges ta t ion ,  t r e a t e d  b y  
e i t h e r  of t h e  h is to logica l  t e chn iques ,  no  m a s t  cells were 
seen. Nor  were a n y  seen in t h e  f o r m a l i n / m e t h y l e n e  b lue  
foetuses  of 15 days  ges ta t ion .  In  t h r e e  of t h e  four  15 days  
g e s t a t i o n  foetuses  t r e a t e d  b y  t h e  m e t h o d  of SMITH a n d  
ATKINSON, a n d  in all  t h e  older  foetuses  (151/2-20 days  
ges ta t ion)  m a s t  cells were p r e s e n t  in t h e  s u b c u t a n e o u s  
c o n n e c t i v e  t issue.  I n  t h e  15 d a y s  spec imens ,  m a s t  cell 
g r a n u l a t i o n  was s l igh t  a n d  t h e  cells r a t h e r  spa r se ly  
s c a t t e r e d  b u t  b y  151/2 d a y s  of g e s t a t i o n  t y p i c a l l y  g ranu le -  
r ich  m a s t  cells were  p r e s e n t  and ,  in places,  qu i t e  n u m e r -  
ous. In  one  151/2 days  g e s t a t i o n  spec imen  a few t y p i c a l  
m a s t  cells were found  in t h e  l iver  (Figure) ,  a n d  l iver  m a s t  
cells were found  in all t h e  o lder  foetuses.  T h e  n u m b e r  of 
m a s t  cells in  t h e  l iver  was  n o t  large a t  a n y  s tage,  b u t  was  
p e r h a p s  c o n s t a n t  r e l a t ive  to  t h e  b u l k  of t h e  l iver  itself. 
B y  161/2 d a y s  of g e s t a t i o n  m a s t  cells were c o n s t a n t l y  
found  in t h e  deep  c o n n e c t i v e  t issues,  i nc lud ing  t h e  m e s e n -  

Mast cell in liver of 151/2 day rat foetus ( × 1700). 
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t e r ies  of t h r e e  of t h e  six spec imens  s tud ied .  B y  18~/, d a y s  
of g e s t a t i o n  m a s t  cells were  more  n u m e r o u s  in all  t h e  
t i s sues  m e n t i o n e d  a n d  a tew were also p r e s e n t  in t h e  sub-  
s t a n c e  of s o m a t i c  muscles .  I n  t h e  o ldes t  foetuses  s tud ied  
(201/~ days  of ges ta t ion)  m a s t  cells were v e r y  n u m e r o u s  in 
t h e  mesenter ies ,  especial ly  in r e l a t ion  to b lood vessels, a n d  
in all  c o n n e c t i v e  t issue.  A few were also found  in t he  
e n d o n e u r i u m  of t he  ne rves  to  t he  ex t r ins i c  ocular  muscles .  

Blood  m a s t  cells were no t  seen in a n y  of t he  foetuses  
s tud ied  (unless those  found  c o n s t a n t l y  in t h e  l iver  fall i n to  
t h a t  ca tegory) ,  a n d  a t e n d e n c y  for m a s t  cells to  lie close to  
b lood  vessels  was  n o t e d  on ly  in r e l a t i on  to  t he  mesen te r i c  
m a s t  cells of t he  o ldes t  (201/2 day)  foetuses .  

The  p r e s e n t  o b s e r v a t i o n s  a p p r o x i m a t e  q u i t e  closely to  
those  of ALFEJEW ~ a n d  do  no t  c o n t r a d i c t  MAXIIVlOW'S 5. 
I t  is c lear  t h a t  m a s t  cells are  m u c h  more  wide ly  d i s t r i b u t e d  
in r a t  foe ta l  t i ssues  in spec imens  b e t w e e n  17 a n d  28 m m  
long  (say 151/~-201/2 days  ges ta t ion)  t h a n  HOLMGREN has  
r epor ted ,  or  t h a n  DIXON2 a n d  KAHLSON et  al.a ( re lying 
o n l y  u p o n  HOLMGREN'S repor t )  h a d  supposed .  I t  is 
equa l ly  clear,  however ,  t h a t  h i s t a m i n e  is f i rs t  p r e s e n t  in 
r a t  foe ta l  t i ssues  some four  or f ive d a y s  before  m a s t  cells 
m a y  be  recognized  t h e r e  a n d  t h a t  t he  source  of th i s  h is t -  
amine ,  while st i l l  u n k n o w n ,  is in cells o t h e r  t h a n  m a s t  cells. 

I n  v iew of t he  r e p o r t  b y  BENDITT, WONG, ARASE, a n d  
ROEPER ~4 t h a t  s e ro ton in  occurs  in m a s t  cells o b t a i n e d  
f rom r a t  pe r i t onea l  wash ings  t h e r e  m i g h t  seem to be some 
co r r e l a t i on  b e t w e e n  D i x o N ' s  r e p o r t  t h a t  5 - H y d r o x y t r y -  

p t a m i n e  is f i rs t  d e t e c t a b l e  in t he  foetus  of 15t/~ days  
g e s t a t i o n  a n d  our  own  f ind ing  of t he  ear l ies t  m a s t  cells in 
t h e  s u b c u t a n e o u s  c o n n e c t i v e  t i ssues  of foetuses  of t he  
s ame  age. However ,  s ince PARRAT a n d  WEST 16 h a v e  
a p p a r e n t l y  been  u n a b l e  to  con f i rm  t h a t  s e ro ton in  occurs  
in t he  m a s t  cells of a d u l t  r a t  skin,  the  poss ib i l i ty  of 
morpho log ica l ly  iden t i ca l  m a s t  cells h a v i n g  va r ious  bio- 
chemica l  p o t e n t i a l s  m u s t  be cons idered ,  as well as t he  idea 
t h a t  t he  deve lop ing  m a s t  cells m a y  sh i f t  t he i r  roles as t he  
s u r r o u n d i n g  t i ssue  a l t e r s  w i th  m a t u r a t i o n .  In  sp i te  of 
these  cons ide ra t ions ,  t he  i n t e r r e l a t i o n s h i p  be tween  foeta l  
s e ro ton in  a n d  m a s t  cells m a y  be  more  a p p a r e n t  t h a n  real .  

Rdsumd. 1)ans les &tudes phys io log iques  r6centes ,  il es t  
d i t  que  l ' h i s t a m i n e  foeta le  se m o n t r e  p lus ieurs  jours  a v a n t  
l ' a p p a r i t i o n  des m a s t o c y t e s  d a n s  les t i ssus  foe taux .  Le 
p r6sen t  t r a v a i l  d 6 m o n t r e  que  les m a s t o c y t e s  a p p a r a i s s e n t  
plus  t 6 t  e t  son t  plus  r 6 p a n d u s  q u ' o n  ne le supposa i t .  Ces 
c o n s t a t a t i o n s  c o n f i r m e n t  d ' a n c i e n n e s  observa , t ions  ap-  
p a r e m m e n t  oubli6es.  
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Zur Nahrungsaufnahme yon Megoura viciae 
Buckt., einer phloemsaugenden Aphide (Homo- 

ptera, Rhynchota) 

Die T r a c e r - M e t h o d e  is t  vorzf igl ich geeignet ,  U n t e r -  
s u c h u n g e n  a m  S a u g a k t  u n d  zur  N a h r u n g s a u f n a h m e  pf lan-  
z e n s a u g e n d e r  I n s e k t e n  du rchzuf i ih ren .  So liegen speziell  
i iber  p h l o e m s a u g e n d e  A p h i d e n  m e h r e r e  A r b e i t e n  vo r  ~-L 
I n  a l len  F~illen w u r d e  die W i r t s p f l a n z e  m i t  p3~ m a r k i e r t  
u n d  n a c h  d e m  Saugen  de r  L~use  d e r e n  R a d i o a k t i v i t / i t  
gemessen.  Auf  diese XNeise w u r d e n  P r o b l e m e  des  wechsel -  
se i t igen  Verh / i l tn i sses  W i r t s p f l a n z e  und  I n s e k t  bea r be i t e t ,  
v o r  a l l em a u c h  im H i n b l i c k  au f  den  U b e r t r a g u n g s m e c h a -  
n i s m u s  p h y t o p a t h o g e n e r  Viren.  

Vor l i egende  U n t e r s u c h u n g e n  befassen  s ich speziell  m i t  
d e m  P r o b l e m  der  N a h r u n g s a u f n a h m e  bei e inem Ph l oem-  
sauger .  Dabe i  s t e h e n  drei  F r a g e n  im V o r d e r g r u n d :  
(1) W a n n  e r re i chen  die LXuse m i t  i h r en  S t e c h b o r s t e n  das  
P h l o e m ?  (2) N e h m e n  die Tiere  a u c h  a u s s e r h a l b  des  
P h l o e m s  N a h r u n g  au f  ? (3) V~'ie ver l t tuf t  die N a h r u n g s -  
a u f n a h m e  in Abh~ingigkei t  von  de r  Zei t  ? D a n e b e n  e r g a b e n  
s ich be im  E x p e r i m e n t i e r e n  noch  a n d e r e  i n t e r e s s a n t e  
F r agen ,  wie im fo lgenden  noch  n~ther ausge f i ih r t  wird.  

Junge ,  e t w a  15 cm h o h e  Vicia [aba-Pflanzen w u r d e n  
m i t  den  W u r z e l n  in p h o s p h a t f r e i e  K n o o p s c h e  N g h r l 6 s u n g  
gestel l t ,  de r  m a r k i e r t e s  P h o s p h a t  zugese tz t  war .  Die spe- 
zif ische Akt ivi t~i t  de r  L 6 s u n g  b e t r u g  0,3 mC/ml .  Die 
a p t e r e n  Virg ines  yon  Megoura viciae erwiesen  s ich beson-  
ders  wegen  ih re r  GrSsse fiir die Ver suche  als  g u t  geeignet ,  
d a  die L/iuse jeweils  e inze ln  gu t  b e o b a c h t e t  u n d  n a c h  
A u f n a h m e  des  T race r s  gemessen  werden  k o n n t e n .  Es  
w u r d e  h ie r  also n ich t ,  wie me i s t  i iblich, m i t  G r u p p e n  yon  
V e r s u c h s t i e r e n  gearbe i t e t ,  d e n n  diese Me t hode  k a n n ,  wie 
aus  den  E r g e b n i s s e n  deu t l i ch  wird,  sehr  le icht  zu fehler-  
h a f t e n  R e s u l t a t e n  ffihren. Die zu den  Ve r suchen  ver-  
w e n d e t e n  Tiere  w a r e n  s t e t s  ~Saugt ie re , ,  das  heiss t ,  sic 
w u r d e n  u n m i t t e l b a r ,  o h n e  Hunge rpe r iode ,  v o n d e r  n i c h t  

r a d i o a k t i v e n  Pf l anze  au f  die m a r k i e r t e  Vc r suchsp f i anze  
geb rach t .  I)iese Tiere s t e chen  n~mt ich  sehr  ba ld  n a c h  de r  
(~be r t r agung  wieder  a n  u n d  wechse ln  ih ren  S a u g o r t  viel  
se l t ener  als ~Hungertiere~>, die vo r  d e m  endgf i l t igen  An-  
s t i ch  ers t  zah l re iche  k u r z d a u e r n d e  P robes t i che  ausf i ihren .  
Die v o n  den  Tie ren  a u f g e n o m m e n e  A k t i v i t g t  wurde  u n t e r  
K o r r e k t u r  des Nul lwer tes  und  phys ika l i s chen  Abfal ls  ge- 
n i igend  lange gemessen.  

Allen Aphididae is t  ein typ i sches  S a u g v e r h a l t e n  ge- 
m e i n s a m .  Der  Ans t i ch  er fo lg t  d u r c h  s enk rech t e s  Auf-  
se t zen  des  L a b i u m s  auf  die p f ianz l i che  E p i d e r m i s  u n d  
d a r a n  anschl iessendes ,  / iusserl ich n i ch t  m e h r  s i c h t b a r e s  
V o r d r i n g e n  de r  S t e c h b o r s t e n  in das  I n n e r e  de r  Pf lanze .  
Dabe i  werden  die A n t e n n e n  de r  Laus  l angsam n a c h  h i n t e n  
gek lapp t ,  so dass  sic schliessl ich fas t  d e m  A b d o m e n  an-  
l iegen 8,9. Der  Beg inn  des Ans t i chs  ist  a u c h  bei IVIegoura 
viciae ~tusserlich g u t  s i ch tba r .  Je  30 bis 60 I.~use w u r d e n  
in dieser  S a u g h a l t u n g  fiber 1, 3, 5, 7, 10, 20 rain  usw. au f  
de r  m a r k i e r t e n  P f l anze  e inzeln  b e o b a c h t e t ,  n a c h  de r  en t -  
s p r e c h e n d e n  Zei t  e n t f e r n t  u n d  ih re  A k t i v i t ~ t  gemessen.  

I n  1Dbere ins t immung m i t  U n t e r s u c h u n g e n  a n  Aphis 
/abae Stop .4  e r g a b  sich, dass  in den  e r s t en  M i n u t e n  n a c h  
Beg inn  des  Ans t i chs  keiner le i  messba re  A k t i v i t ~ t  auf-  
g e n o m m e n  wird.  E r s t  n a c h  7 min  k 6 n n e n  die L~iuse rad io-  
a k t i v  werden ,  u n d  d a n a c h  s t e ig t  die yon  i h n e n  i nko rpo -  
r ie r te  Ak t iv i t / i t  s p r u n g h a f t  an.  Es  da r f  also mi t  S i che rhe i t  
a n g e n o m m e n  werden ,  dass  die L/iuse be re i t s  n a c h  7 m i n  
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