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i n  the pancreas of birds two types of islets of Langerhans can be distinguished, 
namely  the l ight and  the dark. Whereas the B cells numerical ly  completely 
predominate  in  the f i rs t -named type  of islet, the dark islets consist main ly  or 
exclusively of A cells (RuNGE, M(ILLER and  FER•ER 1956, M~LLER, RUI~IGE and 
F E ~ E R  1956, F ~ N E R  1957, MIALItE 1958). On account  of the almost complete 
topografieal segregation of A and  B cells the pancreas of birds is a suitable object 
for s tudying  each of these cell systems separately.  

I n  the present  paper  a method  of silver impregnat ion  modified for islet ana- 
lyses on th in  paraff in sections was applied to chickens and  ducks. This procedure 
has previously enabled us to dist inguish two types of A cells in different mammals  
(HELLERSTRSM and HELLMAN 1960). Such studies are interest ing not  only because 
it has been disputed whether an  argyrophil  react ion occurs at  all in the islet cells 
of the birds in  quest ion (VAn CAMPENHOUT and  COR~ELIS 1954, DE DUVE 1956) 
bu t  also because the concentra t ion of A cells in the dark islets greatly facilitates a 
jus t  es t imat ion  of the proport ion of cells blackened by silver. The possible 
argyrophil  react ion is correlated with the results of some modern  granule stains 
and  histochemical reactions, which in themselves are new contr ibut ions  to our 
knowledge of the islets of Langerhans  in birds. The existence of two types of islets 
in the pancreas of birds also raises the question of whether for each of them the 
d i s t r ibu t ion  of the numbers  and  volumes of the islets into different size classes is 
characterized by  any  definite pa t t e rn  as previously demonst ra ted  for species with 
mixed islets (HELLMA~" 1959a--d) .  

Material and Methods 
The experiments were carried out on ducks weighing about 2 kg. and on white Leghorn 

chickens, three weeks old. The animals were killed by decapitation, whereafter the pancreas 
was immediately excised and fixed in Bouin's, Romeis' or acetate-formalin according to 
LILLIE (1954). 

Paraffin sections of pancreas fixed in one of the above-mentioned solutions were silver 
impregnated according to the following procedure: 

1. After being carefully deparaffinized the sections were refixed in Bouin's solution at 
370 C. for two hours. 

2. They were washed under the tap for one hour. 
3. After being passed through the alcohols up to 95 %, the sections were transferred into a 

solution consisting of l0 g. silver nitrate dissolved in 10 ec. distilled water, 90 cc. 95 % alcohol 
and 0.1 cc. 1 n. nitric acid. Before use the pH of this solution was adjusted by the addition 

* This work was aided by grants from the Swedish Medical Research Council. 
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of a few drops of concentrated ammonium hydroxide per litre (for a solution diluted 1 : 6 with 
distilled water a pH of about 5 was measured by means of a glass electrode). Avoiding exposure 
to light the sections were left in the solution for 12--18 hours at 37 o C. 

4. Then followed a quick immersion (<  10 seconds) in 95% alcohol. 
5. Development for 60 seconds in a solution consisting of 5 g. pyrogallic acid, 100 ce. 

95 % alcohol and 5 co. concentrated formalin. 
6. Rinsing in 95 % alcohol, 1 rain. X 3. 
7. At times the sections underwent additional nuclear staining by being passed via the 

alcohols to distilled water and stained for 15 minutes in Kerneehtrot according to w 743 in 
RoM~IS (1948). 

8. Dehydration, xylol and mounting in Canada balsam. 
9. In certain cases the study of the silver impregnated cells was followed by examination 

of the same cells stained according to GOMORI (see below). The introductory preoxidation 
process in the Gomori method simultaneously served to remove the silver. 

In order to differentiate the cell contents of the islets we chose granule stains obtained 
with GOMORI'S chrome-haematoxylin phloxine method and the same authors aldehyde-fuchsin 
method. The procedure was only app]ied on the pancreas material fixed in Bouin's or Romeis'. 
The aldehyde-fuchsin method was combined with a counterstain according to HALMI. The 
presence of tryptophane was studied by applying the postcoupled benzylidine reaction to 7 # 
thick sections of the pieces of chicken pancreas fixed in acetate-formalin. When carrying out 
the latter histochemical reaction we followed the instructions of L]~VlNE and GLV.~V,R (1958). 
By comparing with adjacent sections, impregnated with silver, the tryptophane reaction could 
be studied with regard to its localization within the A cell islets. For the demonstration of SS 
and SH groups material fixed in Romeis' was used. This was treated according to BAttR'S 
(1957) modification of the technique described by BARmC~TT, MARSHALL and SELmMAN (1955). 

The actual size distribution of the islets was studied on cross sections 4 and 7/x thick. 
An equal number of islets was measured from each piece of the body of the organ. The pieces 
themselves were taken at even intervals and fixed in Bouin's. In each organ so many islets 
were analysed that the number of islet sections including light and dark islets came to more 
than 600. In addition a separate analysis of the splenic lobe of the organ was carried out in 
the case of one chicken. Concerning the light islets their real size frequency distribution was 
calculated from the apparent one by means of the equation system derived by WICKSELL 
(1925, 1926). The sectioning scheme, classification of islets and graphic treatment of the material 
are the same as previously used in similar studies in adult rats and man (HELLMA~1959 a--d). 

Results 
Granule stains. The chrome-haematoxy l in  phloxine me thod  tu rned  out  to  be 

especially suitable for ident i fying islets on sections of pancreas f ixed in Bouin ' s  or 

Romeis ' .  The islets could easily be dis t inguished f rom the  surrounding exocrine 
pa renchyma  and classified into l ight  and dark ones (Figs 1 a, d). The former  
type  of islet was made up of cell s t rands consisting of polygonal  cells the  cyto- 

plasm of which was rich in discreet,  l ight  b lue-viole t  granules. I n  the  nuclei, which 

were main ly  ovoid  in shape, one or more dis t inct  nucleoli  were encountered  (Figs 8 a, 
1 d). Per iphera l ly  in a number  of islets we also found a few ceils wi th  a pinkish 

granulat ion.  
Cont ra ry  to the l ight islets wi thin  the body region (Fig.1 d) the  dark  islet sections 

of ten showed considerable divergences f rom a round or elliptic shape (Fig. I a). 
On the  whole the dark  islets were less sharply  demarca ted  f rom the surrounding 
exocrine parenchyma.  Thus small  clusters of exocrine cells (Fig. 1 a) were of ten 
found in the  centra l  par t  of the  dark  islet sections. The con t inu i ty  of these cells 

wi th  the  remaining exocrine pancreas pa renchyma  could be t raced  by  studies of 
successive serial sections f rom the  islet in question.  Apar t  f rom the  ma in  con- 
s t i tuen t  of large cells s ta ined br ight  red, the  granule stain used made  it  possible to 
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identify in the dark islets along the walls of the capillaries occasional smaller 
cells with a lighter blue-violet cytoplasm. These cells often bore a certain resem- 

F ig .  l a - - f .  R e s u l t  of d i f f e r e n t  s t a i n s  oi1 d u c k  panc rea s  f i x e d  i n  R o m e i s ' .  The d a r k  i s l e t  i n  a, b a n d  c 
is  e n l a r g e 4  160 •  whereas  t he  l i g h t  i s l e t  i n  d, e a n d  f i s  e n l a r g e d  400 •  a D a r k  i s l e t  s t a i n e d  w i t h  
GOMORI'S c h r o m e - h a e m a t o x y l i n  ph lox ine ,  b S a m e  d a r k  i s l e t  i n  a n  a d j a c e n t  s ec t ion  where  SS a n d  S H  
g r o u p s  h a v e  been  d e m o n s t r a t e d  a c c o r d i n g  to  BAHR'S m o d i f i c a t i o n  of t he  p rocedure  of BARRNETT a n d  
coworkers ,  e N e i g h b o u r i n g  se r i a l  s ec t ion  of t he  s ame  d a r k  i s l e t  a f t e r  GOMORI'S a l d e h y d e - f u c h s i n  w i t h  
a c o u n t e r s t a i n  a c c o r d i n g  to  HALMI. d L i g h t i s l e t  s t a i n e d  w i t h  GOMORI'S c h r o m e - h a e m a t o x y l i n  phIox ine .  
e S a m e  l i g h t  i s l e t  i n  a n  a d j a c e n t  s ec t i on  where  SS  a n d  S H  g r o u p s  h a v e  b e e n  d e m o n s t r a t e 4  a c c o r d i n g  
to  BAHR'S m o d i f i c a t i o n  of t he  p r o c e d u r e  of BARRNETT a n d  coworkers ,  f N e i g h b o u r i n g  se r i a l  s ec t ion  of 

t he  s a m e  l i g h t  i s l e t  a f t e r  G o ~ i o n i ' s  a l d e h y d e - f u c h s i n  w i t h  a c o u n t e r s t a i n  a c c o r d i n g  to  HALMI 

blance to B cells, but  in most  cases they  could be regarded as nothing but  more 
degranulated A cell forms (Fig. 2). 



Islets of Langerhans in birds 281 

Fig .  2. D a r k  islet  f r o m  duck  f i xed  i n  R o m e i s '  a n d  s t a ined  accord ing  to GOMORI'S c h r o m e - h a e m a t o x y l i n  
ph loxine  me thod .  E a c h  a r row ind ica te s  a deg ranu l a t ed  cell i n  a charac te r i s t i c  pos i t ion  a long  the  walls  

of the  capi l lar ies .  To the  r i g h t  exoer ine  p a r c n c h y m a .  • 1300 

Fig .  3. S u r v e y  of l i gh t  i s le t  (bo t tom r igh t )  a n d  d a r k  islet ,  bo th  s i lver  i m p r e g n a t e d ,  f r o m  duck  panc rea s  
f i xed  i n  B o w N ' s  solut ion.  Note  the  cha rac te r i s t i c  d i f ferences  be tween  the  two types  of i s le ts  concern ing  

d i s t r i bu t ion  a n d  n u m b e r  of b l ackened  cells. • 130 

After staining with aldchyde-fuchsin characteristic differences between light 
and dark islets could be noted. Except for a few cells situated at the periphery, 
the cytoplasm of the cells of the first-named type of islet had a distinctly darkblue 
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g ranu la t ion  (Fig. 1 f). The d a r k  islets, on the  o ther  hand,  were ent i re ly  a ldehyde-  
fuchsin-negat ive .  W i t h  the  counte rs ta in  used i t  was therefore  diff icult  to dist in-  
guish t h e m  from the  exoerine pa r enchyma  (Fig. l c ) .  

The argyrophil reaction. The a rgyroph i l  reac t ion  was s tud ied  with reference to 
i ts  local iza t ion  wi th in  the  l ight  and  da rk  islets. A si lver impregna t ion  was ob ta ined  
wi th  bo th  chickens and  ducks  i r respect ive of whether  the  pancreas  had  been f ixed 
in Bouin ' s  or  Romeis ' .  Moreover,  the  si lver impregna t ion  procedure  was appl ied  
to  pieces of chicken pancreas  f ixed in ace ta te- formal in .  Here,  too, a b lackening 

Fig. 4. Deta i l  of the upper  pa r t  of the l ight  islet in Fig. 3. Compare  wi th  Fig. 8 a, where the same islet 
has been s ta ined with GOMORI'S ch rome-haema toxy l in  phloxine me thod  af ter  r emova l  of si lver 

impregnat ion .  • 530 

of a n u m b e r  of islet  cells was obta ined ,  bu t  an eva lua t ion  of the  results  wi th  regard  
to  how the  di f ferent  cell s t ruc tures  had  been preserved confirmed the  old obser- 
va t ion  t h a t  formal in  alone is a poor  f ixa t ive  for t issues to be embedded  in paraff in  
(of .  B A K E R  1958). 

I n  the  l ight  islets s i lver-posi t ive  cells were ei ther  ent i re ly  absen t  or r a the r  
scarce. The few t h a t  were found were usua l ly  s i tua ted  a t  the  pe r iphery  of the  
islets {Figs. 3, 4 and  9a).  The f requency  of the  b lackened  cells was on the  average 
ca lcu la ted  as less t h a n  one percent  of the  t o t a l  cell content  of the  l ight  islets. 
I t  should  be no ted  t h a t  this  value  conta ins  a correct ion for the  a p p a r e n t  over- 
r ep resen ta t ion  of the  b lackened  cells due to  the  fact  t h a t  the  d i ame te r  of these  cells 
is abou t  twice t h a t  of the  nucleus of the  s i lver-negat ive  cells (HELLMAN 1959e). 
A s ta in ing with  GOMORI'S ch rome-haematoxy l in  phloxine af ter  the  si lver im- 
p regna t ion  had  been removed  gave some suppor t  to the  suppos i t ion  t h a t  the  
b lackened  cells are  the  equ iva len t  of the  A cells in the  l ight  islets. The resul ts  of 
res ta in ing  a l ight  islet  af ter  the  si lver impregna t ion  has been removed  are illu- 
s t r a t ed  in Figs.  4 and  8a.  
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Fig.  5. S u r v e y  of d a r k  islet  in  Bou in - f i xed  s i lver  i m p r e g n a t e d  duck  pancreas .  The a r row ind ica te s  the  
p a r t  of the  is le t  shown in  d e t a i l i n  Figs .  6 a n d  7. • 130 

Fig .  6. Modera te  e n l a r g e m e n t  of Fig .  5 showing  charac te r i s t i c  local iza t ion of s i lver -pos i t ive  cells a long 
the  wal l s  of the  capil laries,  x 530 

The  presence or  absence of an  a rgyroph i l  r eac t ion  in the  d a r k  islets  enab led  
us to  d is t inguish  two  dif ferent  cell f rac t ions  in these  islets.  I n  the  duck  the  
s i lver-posi t ive  cells, ca lcu la ted  to  cons t i tu te  a b o u t  one f i f th  of the  t o t a l  cell 
content ,  were local ized in a charac te r i s t ic  w a y  along the  walls of the  capi l lar ies  



284 B o  HELLMAN a n d  CLAES HELLERSTROM: 

(Figs. 3, 5, 6, and 7). The intimate relations between the argyrophil cells and the 
capillary system in this animal was further illustrated by the fact tha t  the silver 
granules in the cytoplasm often had a clearly polar orientation in the direction 
of the adjacent capillary (Fig. 7). The division into the two cell fractions was 
distinct, and no obvious transitional forms between the heavily blackened silver- 
positive cells and the cells that  resisted impregnation could be detected. These 
observations are also valid for the chickens, though to a slighter degree. The 
argyrophil cells of this bird appeared more slender and were more sparsely granu- 

Fig. 7. En la rged  deta i l  of the lower r igh t  pa r t  of Fig. 6. The black granules  are m a i n l y  accumula ted  
a t  the capi l lary  pole of the cells. • 1300 

lated (Fig. 9b). An example of a dark islet of a duck restained with chrome- 
haematoxylin phloxine after a previous silver impregnation had been removed is 
given in Fig. 8b. Though the variations in the granule content of the A cells, which 
are clearly visible when only this stain is used, do not appear so distinctly after 
previous silver impregnation, the silver-positive cells often appear less granulated 
with this technique as well (Figs. 7 and 8b). 

Outside the islets, too, within the aeini and the epithelium of the excretory 
ducts, strongly silver-positive cells could occasionally be observed. Fig. 10 gives 
an example of the latter localization in a duck. 

Histochemistry. The reaction on SS and SH groups was positive within the 
islets as well as in the exocrine parenchyma (Figs. 1 b and e). The two types of 
islets could be distinguished without difficulty since the dark islets were more 
weakly stained than the light. After the postcoupled benzylidine reaction for 
t ryptophane the light as well as the dark islets remained practically unstained in 
contrast to the deep blue zymogen granules of the exoerine cells (Fig. 11). 

The size distribution o/the islets. Since the shape of the dark islets diverges 
considerably from spheres or ellipsoids their actual size distribution could not be 
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F i g .  8. a S a m e  i s l e t  s e c t i o n  a s  i n  F i g .  4. T h e  p i e t u r e i l l u s t r a t e s  t h e  r e s u l t s  of  a n  o r d i n a r y  c h r o m e -  
h a e m a t o x y l i n  p h l o x i n e  s t a i n  a f t e r  r e m o v a l  of  t h e  ' s i l v e r  s t a i n '  • 530. b S a m e  i s l e t  s e c t i o n  a s  i n  F i g .  7 
a f t e r  r e m o v a l  of s i l v e r  i m p r e g n a t i o n  a n d  s u b s e q u e n t l y  s t a i n i n g  w i t h  c h r o m e - h a e m a t o x y l i n  p h l o x i n e .  
T h e  v a r i a t i o n  i n  t h e  g r a n u l a t i o n  of  t h e  A ce l l s  v i s i b l e  w i t h  t h i s  s t a i n  do n o t  a p p e a r  so  c l e a r l y  i f  t h e  
s e c t i o n  h a s  p r e v i o u s l y  b e e n  s i l v e r  i m p r e g n a t e d .  H o w e v e r ,  t h e  ce l l  m a r k e d  w i t h  a n  a r r o w  i n  F i g .  7 a n d  
8 b  i s  a n  e x a m p l e  of  t h e  f a c t  t h a t  c e l l s  l e n d i n g  t h e m s e l v e s  to  s i l v e r  i m p r e g n a t i o n  s e e m  less  g r a n u l a t e d  

a l so  w i t h  t h i s  t e c h n i q u e .  • 1300 

calculated by means of the formulae of WICKSELL (1925, 1926). Studies of suc- 
cessive serial sections revealed, however, that the bigger islets of this type are 
strongly overrepresented when compared with the size distribution characteristic 
for the islets of mammals (cf. HELLMAN 1959a---d). The shape of the light 
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islets and their dispersion in the exocrine parenchyma justified the use of WICK- 
SELL'S formulae for the calculation of the actual size distribution of these islets at 
least in the body of the pancreas. Fig. 12 shows the result of such analyses in 
chickens and ducks. In both cases symmetrical curves were obtained showing that  

F i g .  9 a  a n d  b. B o u i n - f i x e d ,  s i l v e r  i m p r e g n a t e 4  c h i c k e n  p a n c r e a s  e n l a r g e d  530 •  a L i g h t  i s l e t .  A f ew 
e l o n g a t e d  s i l v e r - p o s i t i v e  ce l l s  a r e  f o u n d  i n  t h e  p e r i p h e r y  of t h e  i s l e t ,  b D a r k  i s l e t .  N u m e r o u s  e l o n g a t e d  
s l e n d e r  s i l v e r - p o s i t i v e  ce l l s  a r e  s p r e a d  o v e r  t h e  w h o l e  i s le t .  A c e r t a i n  p r e d i l e c t i o n  for  t h e  c a p i l l a r i e s  m a y  

be  n o t e d  b u t  is  n o t  so p r o n o u n c e d  as  i n  t h e  d u c k  

the main part of the islet volume is composed of middlesized islets, while the 
numerous small islets account for as much of the total volume as the few large ones. 
Fig. 12 also shows the result of a similar calculation of the actual size distribution 
within the small splenic lobe of the chicken. Apart from the fact that  the curve in 
this case diverges somewhat from the symmetry demonstrated in the remaining 
organ, it also appears that the average size of the islets is considerably 
larger. 
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Fig.  10. a S i lver -pos i t ive  cell closely c o n n e c t e d w i t h  a large  excre to ry  duc t  f r o m  Bouin- f ixed  duck  
pancreas .  • 530. b S a m e  sec t ion  as  in  Fig .  1 0 a  a f te r  r e m o v a l  of ' s i lve r  s t a in '  and  subsequen t  s t a in  
w i t h  c h r o m e - h a ~ m a t o x y l i n  ph lcx ine .  The  p rev ious ly  s i lver  i m p r e g n a t e d  cell no longer  shows a n y  

special  morpho log ica l  charac te r i s t i cs  

F ig .  11. D a r k  i s le t  of ch icken  pancreas  f i xed  i n  f o r m a l i n  a n d  s t a ined  accord ing  to the  pos tcoupled  
benzy l idene  react ion.  The  islet ,  wh ich  corresponds  to the  l i g h t  p a r t  i n  the  m i d d l e  of the  p ic ture ,  is 
t r y P t o p h a n e - n e g a t i v e  excep t  for  the  cap i l l a r i es  s i t u a t e d  a t  the  arrow.  Note  t h a t  the  z y m o g e n  g ranu les  

of the  exoer ine  p a r e n c h y m a  are  s t rong ly  t r yp tophane -pos i t i ve .  • 530 

Discussion 
In the dark islets staining with chrome-haematoxylin phloxine turned the 

majority of cells bright red, but along the walls of the capillaries cells with a 
lighter blue cytoplasm could also be observed. In some cases the latter resembled 
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:B cells in the other type of islet. Since the light cells of the dark islets had no 
positive aldehyde-fuchsin reaction and no significant content of SS and SiC[ groups 
it is very probable that  they do not produce insulin. Instead we interpreted them 
to mainly consist of degranulated A cells and possibly, but to a slighter extent, 
of D cells as well. I t  may be mentioned in this connection that NAO]~LSCHMIDT 
(1939) with 'Azan' and MfrLL~R, l~vgO]~ and FEl~NE~ (1956) with a modified 
Mdehyde-fuchsin staining technique, have also asked themselves whether a few 
of the cells in the dark islets are possibly a counterpart of the D cells in mammals. 
The most powerful argument in favour of the assumption that most of the light 
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Fig. 12. The  percentage  dis t r ibut ion of the to ta l  vo lume  of the l ight  islets into different  size classes 
in the duck (right) a n d  the chicken (left). On account  of the  differences in the class wid th  twice the 
va lues  has been p lo t ted  in the f irs t  four size classes. The  eont inous lines and  solid symbols  denote the 
size d is t r ibut ion  wi th in  the body  of the  pancreas .  The do t t ed l i ne  an d  e m p t y  symbols  show the resul t  of 

a separa te  analysis  in the  smal l  splenic lobe 

cells in the dark islets are degranulated A cells lies in the fact that  there appeared 
numerous transitional forms that  could not be distinctly differentiated from the 
majority of A cells richly supplied with red granules. 

The question in how far it is possible to silver impregnate islets in different 
kinds of birds has been discussed by VAN CAMe~NHOVT and COl~N~LIS (1953). 
According to these authors no blackening could be induced in the dark islets of a 
group of birds including duck, chicken and pigeon, even after maximum silver 
impregnation. At the same time cells with a distinct argyrophil reaction could be 
observed in the same sections, but outside the islets. On account of the negative 
silver reaction VAn CAMrENI~OVT and C O R N E L I S  argued that it seems incorrect to 
speak of usual A cells within the dark islets of the birds mentioned. For these 
cells a new name, e. g. Z cells should be introduced. The fact that  the impregna- 
tion technique used by us has actually given a distinct blackening in the dark 
islets as well sheds new light upon the question. Evidently the above-mentioned 
authors' result must have been due to their method of impregnation and not to a 
biological divergence in the A cells of chickens and ducks. 

Especially noteworthy is the fact that  it is not possible to silver impregnate 
more than a small proportion of the cells of the dark islets. I t  may be mentioned 
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tha t  NAGELSCItMIDT (1939) published illustrations of the same phenomenon in the 
goose and blackbird. The biological significance of the fact tha t  it is possible on 
the basis of the argyrophil reaction to divide the cell content of the dark islets 
into two fractions is as yet unclear. The close relationship of the silverimpregnated 
cells with the capillaries suggests tha t  they are functionally most  active. Thus 
these argyrophil cells may  either be a separate type of cell or only a more active 
stage of the A cells. The latter assumption is supported by  the fact tha t  when 
the blackening is removed from the silver impregnated sections they appear  to 
correspond to the more degranulated A cells obtained with the Gomori technique. 
For the other point of view, namely tha t  the silver-positive and negative cells 
represent two entirely different categories, i t  m a y  be stated tha t  after adequate 
impregnation no obvious transitional forms between them could be observed. 
An identification of an argyrophil fraction among the cells, denoted as A cells when 
stained with GOMORI'S technique, is possible not only in birds but  has its counter- 
par t  in all the mammals  so far examined by  us including man (Hv, LLERST~SM and 
HELLMA~ 1960). 

In  his quanti tat ive studies of the islets of Langerhans in chickens O A K B ~  
(1949) found tha t  in contrast to the dark islets the light islets were evenly dispersed 
within the pancreas body. Since these observations appeared to be valid also 
for the duck and the light islets in tha t  par t  of the pancreas could be regarded as 
being spheres or ellipsoids, it was possible to calculate the actual size distribution 
of these islets by means of WmXS~LL's formulae. The symmetrical  forms of the 
curves thus obtained showed tha t  the size frequency distribution in ducks as well 
as chickens follows the same mathematical  laws earlier described for the ra t  and 
man. The fact tha t  the separate analysis of the splenic lobe showed tha t  its volume 
distribution curve was strongly displaced to the right, i. e. towards bigger islets, 
agrees with OAKB~P~'S s ta tement  tha t  the islet sections were significantly larger 
here than  in the remaining organ. On the other hand, it is possible tha t  the asym- 
metry  of the splenic lobe curve does not reflect the true biological conditions, but  
is merely the result of the more irregular form of islet occurring here (cf. MfTLLEI~, 
RUNOE and F E ~  1956). At all events the establishment of the existence of a 
symmetrical  curve within the body of the organ must  be of greater significance, 
for, as OAXBERG (1949) pointed out, in spite of the relative abundance of islet 
tissue in the splenic lobe the actual number  of islets here is so small tha t  the total 
amount  of islet tissue contributed by  the splenic lobe is but  a small fraction of the 
total  for the whole organ. 

Summary 
The pancreas of birds is a suitable object for studying the A and B cells separa- 

tely, since the two cell systems are topografically almost entirely segregated in 
the form of light (---- B cells) and dark (-~ A cells) islets of Langerhans. 

On the whole in the chicken and duck the actual distribution of the light 
islets into different size classes followed the same regular pat tern  previously 
found in the rat  and man. In  the body of the pancreas, containing the great  
majori ty  of islets, the volume distribution curves thus appeared symmetrical.  

With the silver impregnation method used a distinct argyrophil reaction in 
both types of islets was obtained on paraffin sections of the pancreas. According 
to the presence or absence of blackening, the cells of the dark islets could be 
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divided in to  two dis t inct  fractions. Especially in the duck the silver-positive cells 
were grouped in a characteristic way along the walls of the capillaries. Ducks and 
chickens are no t  the only  animals  in  which it  is possible to ident i fy  an argyrophil  
f ract ion in what  the usual  granule  stains had shown to be A cells. Parallel  studies 
of various mammals  are in  complete agreement  with these observations.  I t  is, 
however, still uncer ta in  whether  we are here dealing with differences in funct ion,  
age etc. in  one and  the same type of cell or with two completely different kinds. 
No correlation between the argyrophil  react ion in the dark islet cells and  their  
con ten t  of SH and  SS groups or t ryp tophane  could be established. 
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