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812. Thin  sect ions were cut  on a L K B  I I  u l t ramicro tome.  
Uns t a ined  and  s ta ined  x7 sect ions were examined  in a 
H i t ach i  H U  I I B  electron microscope.  

Results. Our morphologica l  observa t ions  are in agree- 
m e n t  w i t h  the  publ i shed  results  on the  u l t r a s t ruc tu re  of 
epi thel ial  cells of the  gal l -bladder  is, ~9. In t ens ive ly  s ta ined 
s t ruc tures  are found in the  cy top la sm of epi thel ia l  cells 
of mice gal l -bladder  (Figure 1). These s t ruc tu res  are 
s ing le -membrane  bound  and  have  a round,  oval or rod-  
like shape.  The d iameters  of round  organelles measure  
f rom 0.2 to  0.3 nm. The react ion p roduc t  w i th in  the  
organelles shows a granular  t ex ture .  No crysta l lo id  core 

Fig. 3. Fragment of epithelial cell of mice gall-bladder. Peroxisome 
(1). Mitochondria (2). • 21,000. 

is found in the  matr ices .  These organelles are found 
t h r o u g h o u t  cy top la sm of the  epi thel ia l  cells. I t  is n o t  
possible to d e m o n s t r a t e  a con t inu i ty  of the  l imi t ing 
m e m b r a n e s  of our organelles w i th  the  s mo o t h  surfaced 
endoplasmic  re t iculum.  The m e m b r a n e s  and  crys tes  of 
mi tochondr i a  are s ta ined.  This is mos t  p robab ly  due to  
peroxida t ic  ac t iv i ty  of cy tochrome  oxidase ~~ or cyto-  
chrome c ~1. The s ta in ing  of some lysosomes of epi thel ial  
cells is p ro b ab l y  due to  perox ida t ic  ac t iv i ty  of lipid 
peroxides  22 or hemes  and  metals  23. 

No p ro d u c t  reac t ion  was observed  in our organelles if 
the  t issue was incuba ted  in the  med i u m w i t h o u t  D A B  or 
af ter  heat ing.  A ve ry  weak  react ion remained  if the  t issue 
was incuba ted  in D A B  solut ions w i t h o u t  H~O~. 

Discussion. The organelles descr ibed in the  epi thel ial  
cells of mice gal l -b ladder  are similar  to peroxisomes found  
in m a n y  animal  cells 7. We th ink  t h a t  our resul ts  po in t  to  
the  fact  t h a t  t he  organelles descr ibed m a y  be peroxi-  
somes. The func t ion  of peroxisomes  in epi thel ial  cells of 
gal l -bladder  remains  to  be elucidated.  The role of the  
organelles in an imal  cells remains  obscure. Bu t  it is pos- 
sible, as we sugges ted  previous ly  24,2a, t h a t  one of the i r  
funct ions  is ant /microbia l .  Probably ,  peroxisomes  of 
gal l -bladder  epi thel ia  are an t imicrobia l  organelles. 

Summary. Elec t ron-cy tochemica l ly  pe roxysomes  were 
found in the  epi thel ia l  cells of mice gall-bladder.  The 
possibi l i ty  is discussed t h a t  these  are an t imicrob ia l  
organelles. 
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Fig. 4. Fragment of epithelial cell of mice gall-bladder. Mitochondria 
(1). Peroxisome (2). • 17,000. 
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Ultrastructural Cytochemistry of Peroxidase and Acid Phosphatase in Mice Maturing Eosinophils 

Materials and methods. Observa t ions  were made  on 
eosinophils  f rom mice bone marrow.  Small  pieces were 
f ixed in 4% g lu ta ra ldehyde  in 0.1 M cacodyla te  buffer,  
p H  7.4 for 5 h a t  0-4~ After  a wash  in 0.1 M cacodyla te  
buffer,  p H  7.4 conta in ing  7% sucrose for 18-20 h in cold, 
the  specimens  were incuba ted  for peroxidase  in the  
modif ied  GRAHAM-KARNOVSKY med ium 1 for 10 min at  
37~ The incubat ion  med ium composed  of 0.01% H202, 
7% sucrose and 20 mg 3, Y-d iaminobenzid ine  te t rach lor ide  
(DAB) in 10 ml  0.1 M Tris-buffer, p H  7.6. Af ter  the  
incubat ion,  the  specimens  were washed  in 7% sucrose for 
5-7 rain and pos t f ixed in 2% OsO~ for 20 h, d e h y d r a t e d  

th rough  graded concen t ra t ions  of ace tone  and  e m b e d d e d  
in Durcupan .  

Controls  for ac t iv i ty  of peroxidase  included : 1. o mi t t i ng  
DAB from the  incuba t ion  medium,  2. omi t t ing  H~O 2 f rom 
the  incubat ion  m e d i u m  (in th is  case the  specimens  were 
incuba ted  for l0 rain and 60 rain), 3. p r e incnba t ion  wi th  
absolute  acetone  for 40 rain 24 h following the  incuba-  
t ion  in the  comple te  med ium and  the  m e d i u m  w i t h o u t  
H202, 4. p re incuba t ion  wi th  the  following inhib i tors :  

1 R. C. GRAHAM a n d  M. J .  KARNOVSKY, J .  H i s toehem.  C y t o c h e m .  
Id, 291 (1966). 
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Fig. 1. Eosinophilic pronfielocyte. Electron-cytochemical reaction 
on peroxidase. The reaction product is present in wide canals and 
cysternes of endoplasmic retieulum (1), in perinuclear cysternes (2), 
in the Golgi apparatus (3), in immature specific granules (4). • 17,000. 

Fig. 2. Eosinophilic myelocyte. Electron-cytochemicaI reaction on 
peroxidase. Canals of endoplasmic reticulum are negative (1). 
Cyternes (2), small vesicles (3) of the Golgi apparatus contain the 
reaction product. Immature specific granules (4) are homogeneous 
reactive. In mature granules (5) the reaction product is present only 
in the matrix, the crystal being negative, x 21,000. 

10 -2 10 - t  M I~CN, 10-2-10 -1 M NaaN, 10 -~ M h y d r o x y l -  
amine  for 30 mira Then ,  t h e  spec imens  were i n c u b a t e d  in 
t h e  comple te  i n c u b a t i o n  med ia  w i t h  the  same concen t r a -  
t i on  of each  i n h i b i t o r  added.  

The  m e t h o d  of s i mu l t an eo u s  d e m o n s t r a t i o n  of peroxi-  
dase  an d  acid p h o s p h a t a s e  was repor ted3.  T h i n  sect ions 
were cu t  on  L K B  u l t r a m i c r o t o m e .  T h i n  sect ions  b o t h  
u n s t a i n e d  an d  s t a ined  lead c i t r a t e  were e x a m i n e d  in a 
H i t a c h i  H U - I I B  e lec t ron  microscope.  

Results.  I n  v a r i o u s  s tudies  of deve lopmen t ,  eosinophi ls  
showed  t h e  pe rox idase  ac t iv i ty .  In  p romye locy t e s  (Figure 
1) t h e  r eac t ion  p r o d u c t  was localized in rough  endop lasmic  
r e t i cu lum inc lud ing  t h e  pe r inuc lea r  space, e l emen t s  of t he  
Golgi a p p a r a t u s  a n d  i m m a t u r e  granules .  T h e  dens i ty  of 
t h e  r eac t ion  p r o d u c t  increases  f rom the  endop lasmic  
r e t i cu lum to t h e  granules .  In  myelocytes ,  t h e  perox idase  
r eac t ion  p r o d u c t  d i sappears  f rom t h e  endop lasmic  
r e t i c u l u m  a n d  r ema i n s  in t h e  Golgi e l ement s  and  t he  
granules  (Figure 2). C rys t a l - con ta in ing  m a t u r e  granules  
a p p e a r  in  p romye locy te .  I t  con ta ins  t h e  r eac t ion  p r o d u c t  
in t h e  g r a n u l a r  ma t r i ce s  only, t h e  c rys ta l  r e m a i n i n g  clear. 

I n  m a t u r e  ceils (Figure 3) t h e  r eac t ion  is pos i t ive  in t he  
mat r ices  of m a t u r e  specific g ranules  only, some granules  
are n o n r e a c t i v e  o the r s  are on ly  pa r t i a l l y  filled w i th  t he  
r eac t ion  p r o d u c t  (Figure 3). Some t imes  in m a t u r e  cells 
i m m a t u r e  g ranu les  are  encoun te red .  

No r eac t ion  p r o d u c t  was  de t ec t ed  in t h e  sect ions  
i n c u b a t e d  w i t h o u t  DAB.  The  de le t ion  of H~O~ from the  
i n c u b a t i o n  m e d i u m  led to in t e re s t ing  results .  A weak  
reac t ion  r e m a i n e d  in some granules .  This  r e a c t i v i t y  
increases  w i t h  t h e  p ro longa t ion  of the  i n c u b a t i o n  per iod  
up  to 1 h a n d  also a t  p r e i n c u b a t i o n  w i t h  abso lu te  ace tone  
d u r i n g  40 min.  10-2-10 -1 M KCN an d  10-~ M NaaN 
decreases  t h e  pe rox idase  ac t iv i ty ,  b u t  n o t  fully. Only  
10 -1 M Na3N a n d  10 -1 M h y d r o x y l a m i n e  inh ib i t s  the  
pe rox idase  a c t i v i t y  comple te ly .  

I n  t h e  s i m u l t a n e o u s  d e m o n s t r a t i o n  of perox idase  and  
acid p h o s p h a t a s e ,  t h e  fo rmer  was localized in specific 
g ranules  in  eos inophic  mye locy te  (Figure 4). Acid 
p h o s p h a t a s e  is p r e s en t  in t h e  m a t r i x  of some i m m a t u r e  
specific g ranu les  (Figure 4) a n d  in t h e  Golgi appa ra tus .  
I n  an  i m m a t u r e  g ranu le  on the  b a c k g r o u n d  of a less dense  
s e d i m e n t  of pe rox idase  r eac t ion  p roduc t ,  more  dense  sed- 
i m e n t  of acid p h o s p h a t a s e  r eac t ion  p r o d u c t  is p re sen t  
especial ly  o n  t h e  p e r i p h e r y  of t h e  granule ,  Crys ta l -  
c o n t a i n i n g  m a t u r e  granules  do n o t  co n t a i n  acid phospha -  
tase.  The  acid p h o s p h a t a s e  r eac t i on  p r o d u c t  is fine- 
c rys ta l l ine  a n d  v e r y  dense. T h e  perox idase  reac t ion  
p r o d u c t  is h o mo g en eo u s  a n d  of m o d e r a t e  dens i ty .  
Therefore  t h e  r eac t ion  p r o d u c t s  of t h e  two enzymes  are 
d is t inc t .  

Discussion.  I n  eosinophi ls  f rom bone  m a r r o w  of mice, 
t h e  pe rox idase  a c t i v i t y  is shown  in t h e  rough  endoplasmic  
r e t i cu lum inc lud ing  t h e  pe r inuc lea r  space, t h e  Golgi 
a p p a r a t u s ,  t h e  i m m a t u r e  a n d  m a t u r e  specific granules.  
W i t h  the  d e v e l o p m e n t  of eos inophi ls  t h e  perox idase  
g r adua l l y  d i s appea red  form t h e  pe r inuc lea r  space, the  
endop lasmic  r e t i cu lum a n d  t h e  Golgi  appa ra tu s .  I n  
m a t u r e  cells t h e  pe rox idase  r ema i n s  on ly  in granules .  I t  
seems possible  t h a t  w i t h  the  d e v e l o p m e n t  t h e  e l ement s  of 
t h e  a p p a r a t u s ,  t h e  syn thes i s  of sec re to ry  p ro t e i n  m a y  be  
r educed  a n d  t h e  e n z y m e  a c c u m u l a t e d  an d  s to red  in 
granules .  This  is in  a g r e e m e n t  w i t h  t h e  genera l  scheme of 

Fig. 3. Fragment of segmento-nuclear eosinophil. Electron-cyto- 
chemical reaction on peroxidase. The reaction product is seen in 
mature granules (1). Note negative granules (2) near some peroxidase. 
• 23,000. 
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Fig. 4. Fragment of eosinophilic myelocyte. The double-reaction on 
peroxidase and acid phosphatase. Immature granule (1) is seen in 
which, on the background of a less dense reaction product on peroxi- 
dase near the periphery of the organdie, there is a more dense 
reaction product on acid phosphatase. Mature eosinophilic granules 
(2) contain a homogeneous reaction product on peroxidase. The 
crystal remains negative, x 14,500. 

g r a nu l e s  in w h ic h  e n d o g e n o u s  perox ide  is p r e s e n t  are 
more  reac t ive  a n d  the i r  role in cel lular  me tabo l i e s  seems  
to  be more  i m p o r t a n t .  

I t  is l ikely t h a t  t he  i n c u b a t i o n  w i t h  t he  omiss ion  of 
H 2 0  2 p e r m i t s  the  cha rac t e r i za t i on  of the  g ranu les  no t  
on ly  on t he  bas is  of e n z y m a t i c  a c t i v i t y  when,  as no t ed  
above,  a ce r ta in  h e t e r o g e n e i t y  in t he  a c t i v i t y  in the  
m a t r i x  of g ranu le  was  found ,  b u t  also on t he  concen t ra -  
t ion  of e n d o g e n o u s  peroxides .  

P r e v ious ly  ~, we p r e se n t e d  the  r e su l t s  on a s i m u l t a n e o u s  
d e m o n s t r a t i o n  of pe rox idase  a nd  acid p h o s p h a t a s e  on 
deve lop ing  mic~ neu t rophi l s .  Acid p h o s p h a t a s e  was  
p r e se n t  in t he  Golgi a p p a r a t u s  a n d  the  pe rox idase  in 
azuroph i l  g ranules .  Our  resu l t s  ob t a ine d  on eosinophi ls  
h a v e  conf i rmed  our  a s s u m p t i o n s  t h a t  the  pe rox idase -  
c o n t a i n i n g  g ranu le s  are no t  lysosomes ,  b u t  special  
p e r o x i d a s e - c o n t a i n i n g  an t imic rob ia l  organel les  n ,  12. 

Summary.  The  pe rox idase  a n d  acid p h o s p h a t a s e  
a c t i v i t y  in deve lop ing  mice eos inophi l s  ha s  baen d e m o n -  
s t r a t ed .  B o t h  pe rox idase  a n d  acid p h o s p h a t a s e  are 
localized in va r ious  cellular  organelles .  

JEMIESON a n d  PALADE 3,4 and  also w i th  au to rad io -  
g raph ic  d a t a  on the  p a t h  of g ranu le  f o rma t ion  in g ranu lo -  
cy tes  5. Our  resu l t s  on pe rox idase  local izat ion in mice 
eos inophi l s  coincide w i th  the  d a t a  ob t a ined  by  o ther  
a u t h o r s  on ra ts ,  r abb i t s  and  gu inea  pigs~ 10. 

W e  d e m o n s t r a t e d  a h e t e r o g e n e o u s  pe rox idase  reac t ion  
in specific granules .  I t  is l ikely t h a t  th i s  p h e n o m e n o n  
d e p e n d e n d s  on the  absence  of g r a n u l a r  p e r m e a b i l i t y  of 
D A B  a n d  H202. COTRAN and  LITT 7 showed  a pos i t ive  
reac t ion  in some  g ranu le s  on the  i n c u b a t i o n  of gu inea -p ig  
eosinophi ls  in a m e d i u m  lacking  H202. We also d e m o n -  
s t r a t e d  a weak  pos i t ive  reac t ion  on some  g ranu le s  on t he  
i n c u b a t i o n  w i t h o u t  e x o g e n o u s  H202. P r e i n c u b a t i o n  wi th  
abso lu te  ace tone  does no t  inh ib i t  th i s  reac t ion  bu t ,  on the  
con t ra ry ,  p r o m o t e s  it. Th i s  depends  on a smal l  d e s t r u c t i o n  
of m e m b r a n e s  an d  an  increase  in s u b s t r a t e  pe rmeab i l i t y .  
P e r h a p s  eosinophi l ic  g ranu le s  are no t  h o m o g e n e o u s  in 
regard  to the  presence  of endogenous  peroxides .  The  
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Role of Food Quality Versus  Quantity in D e t e r m i n i n g  the D e v e l o p m e n t a l  Fate of a Gall 
Midge  Larva (Heteropeza pygmaea) and the Sex  of its Paedogene t i ca l l y -Produced  E g g s  

D e p e n d i n g  on rea r ing  condi t ions ,  the  la rva l  ovar ies  of 
the  v i v i p a r o u s  paedogene t i c  gall  midge  Heteropeza 
pygmaea can  p roduce  2 t y p e s  of eggs wh ich  b o t h  develop  
t h r o u g h  e m b r y o g e n e s i s  in t he  haemocoe le  of t he  la rvae  1 3. 
These  eggs can  be ma le -  or  f e m a l e - d e t e r m i n e d  ~ and,  in 
accordance  w i t h  t he  sex  of the i r  p rogeny ,  t he  g rowing  
m o t h e r  l a rvae  w i th  female  and /o r  ma le  e m b r y o s  are 
called f em a le -m o the r s ,  m a l e - f e m a l e - m o t h e r s  or male-  
mo th e r s .  

For  a long t im e  t he  role of the  n u t r i t i v e  cond i t ions  
wh ich  d e t e r m i n e  t he  t y p e  of m o t h e r  l a rvae  a n d  - indi rec t -  
ly - t h e  sex  of i ts  eggs, h a s  been  d i scussed  1, 5, ~. The  la rvae  
feed on f u n g u s  wh ich  in t he  l abo ra to ry  is easy  to  grow 
on a m a l t - a g a r  subs t r a t e .  Since, u n d e r  def ined cu l tu re  
cond i t ions  for the  fungus ,  m a l e - m o t h e r s  and  male -  
f e m a l e - m o t h e r s  appea red  on ly  w h e n  t he  d e n s i t y  of popu-  
la t ion  of the  feeding l a rvae  in the  Pe t r i  d i shes  was  relat i -  
ve ly  h igh  (and especia l ly  m u c h  h ighe r  t h a n  was  requ i red  
for t h e  p r o d u c t i o n  of f ema le -mothe r s* ,  7), it  was  a s s u m e d  
t h a t  t h e  q u a n t i t y  of t he  food was  the  d e t e r m i n i n g  fac tor  
for t h e  d e v e l o p m e n t a l  fa te  of the  la rvae  and  for t he  sex 

of the i r  p r o g e n y  1, s. Look ing  for a m e t h o d  which  would  
yield a reproduc ib le  h igh  pe r c e n t a ge  of m a l e - m o t h e r s  and  
m a l e - f e m a l e - m o t h e r s  in the  cu l tures ,  we c a me  u p o n  a 
s imple  f o r m u l a  for t he  cu l tu re  m e d i u m  oI b o t h  female-  
m o t h e r s  a nd  m a l e - m o t h e r s  or m a l e - f e m a l e - m o t h e r s  re- 
spect ively .  In  th i s  cu l tu re  m e t h o d  me re ly  the  age of t he  
f u n g u s  is a l te red;  t he  p o p u l a t i o n  d e n s i t y  of t he  la rvae  is 
held c ons t a n t .  

Material and method. In  th i s  c o n t e x t  we give on ly  the  
a b o v e - m e n t i o n e d  f o r m u l a  for t he  c u l t i va t i on  of t he  
fungus ,  wh ich  yie lded e i ther  t e m a l e - m o t h e r s  or a h igh  
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