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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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pe rcen t age  of m a l e - m o t h e r s  a n d  ma le - female -mothe r s .  
W e  used t he  l ine 2K of Heteropeza pygmaea ( I ton id idae ,  
Dipt . )  7. The  s u b s t r a t e  for t he  fungus  Peniophora albula 
cons is ted  of 5% m a l t e x t r a c t ,  4 %  agar  and  91% dist i l led 
water .  The  Pe t r i  dishes were inocu la ted  w i t h  t h e  fungus  
in t h e  cen t re  of t he  plates .  To o b t a i n  female -mothers ,  2.5 
days  a f te r  i nocu la t i on  8-10 4-ram-sized m o t h e r  l a rvae  
w i t h  d a u g h t e r  l a rvae  a b o u t  to  h a t c h  were p laced  in a 
Pe t r i  d ish  on  t he  edge of t he  growing  fungus.  For  t he  
p r o d u c t i o n  of m a l e - m o t h e r s  and  male - female -mothe r s ,  
t he  m o t h e r  l a rvae  were p laced  in t he  cen t re  of t h e  Pe t r i  
d ish  a f t e r  7 days  of fungus  growth.  All  o t h e r  p a r a m e t e r s  
such  as t e m p e r a t u r e ,  etc., were held  c o n s t a n t t  

Results. F r o m  t he  8-10 m o t h e r  l a rvae  w h i c h  were 
p laced  in a Pe t r i  dish,  b e t w e e n  200 a n d  300 d a u g h t e r  
l a rvae  h a t c h e d  w i t h i n  a few hours .  I n  b o t h  g roups  (group 
1: l a rvae  p laced  on  p la t e s  w i t h  2 .5-days-o ld  fungus ;  
g roup  2 : t h e  same  on 7-day-old  fungus)  t h e  l a rvae  s t a r t e d  
feeding i m m e d i a t e l y  a f te r  h a t c h i n g  f rom t he  m a t e r n a l  
cut ic le  a n d  h a r d l y  crawled a r o u n d  d u r i n g  l a rva l  develop-  
men t .  I n  b o t h  cases food was a b u n d a n t  and  t he  increase  
in a m o u n t  of t he  food on  accoun t  of t h e  fungus  g r o w t h  
was even  larger  t t l an  t he  decrease  caused  b y  t he  feeding 
of t he  larvae.  The  P e t r i  d ishes  were c lear ly  n o t  over-  
p o p u l a t e d  and  t he  l a rvae  consumed  only  a f r ac t ion  of t he  
food supp ly  provided .  A n o t h e r  i nd i ca t i on  t h a t  in  b o t h  
groups  t h e  l a rvae  consumed  t he  same (i.e. t h e  m a x i m u m )  
a m o u n t  of food, is t h a t  t h e y  reached  t he  same  size a t  t he  
end  of deve lopmen t .  

I n  t h e  P e t r i  dishes of g roup  1, a l m o s t  100~ female-  
m o t h e r s  developed.  Occasional ly,  a l a rva  s t a r t e d  feeding 
on ly  some t i m e  a f t e r  h a t c h i n g  and  deve loped  in to  a male-  
f ema le -mothe r ,  or d id  n o t  feed a t  all. I n  t he  P e t r i  dishes 
of g roup  2, nea r ly  2 o u t  of 3 l a rvae  deve loped  in to  male-  
m o t h e r s  or ma le - female -mothe r s .  In  10 dishes  t he  m e d i u m  
va lue  was  63.9 ~ 3 .6%;  t he  m i n i m u m  va lue  in a single 
P e t r i  d ish  was  4 9 0  a n d  t h e  m a x i m u m  va lue  7 4 0 ,  t he  
s t a n d a r d  d e v i a t i o n  of t he  ind iv idua l  va lue  was 8.9%. 

Discussion. For  our  i nves t iga t ions  on d e v e l o p m e n t  of 
Heteropeza pygmaea, a wel l - func t ion ing  m a l e - m o t h e r s -  
a n d  ma le - f ema le -mo t he r s - p r oduc i ng  cu l tu re  m e t h o d  is 
needed :  in  a t t e m p t s  to  cu l tu re  ovar ies  of th i s  gall  midge  
in v i t ro ,  i.e. in h a e m o l y m p h  t a k e n  f rom sterile,  full- 
g rown l a rvae  10-1~, we i n t e n d  to com pa r e  t he  inf luence  on  
t h e  ovar ies  of h a e m o l y m p h  f rom la rvae  g rown on a 
f e m a l e - m o t h e r - i n d u c i n g  m e d i u m  w i t h  t h a t  f rom la rvae  
g rown on a m a l e - m o t h e r -  and  ma le - f ema le -mo the r -  
i nduc ing  med ium.  To th i s  end  we m u s t  be  sure  t h a t  these  
steri le (progeny-less)  donor  l a rvae  indeed  compr ise  e i the r  

a f e m a l e - o r  a m a l e - d e t e r m i n i n g  i n t e r n a l  milieu.  More- 
over,  for s tudies  on  t he  a b e r r a n t  processes a t  meiosis  of 
t he  m a l e - d e t e r m i n e d  eggs, m a l e - m o t h e r s  a n d  m a l e J e m a l e -  
m o t h e r s  h a v e  to  be  a t  our  d isposal  in  suff ic ient  number s .  
The  p r e sen t  ar t ic le  descr ibes  such  a r ep roduc ib le  m e t h o d  
a n d  c o n t r i b u t e s  to  t he  con t rove r s i a l  d iscussion on the  
role of t h e  food q u a n t i t y  versus  q u a l i t y  in  t h e  d e t e r m i n a -  
t ion  of t he  r e p r o d u c t i v e  d i rec t ion  of t he  d a u g h t e r  larvae.  
I t  n o w  seems clear  t h a t  t he  q u a l i t y  of t he  food is t he  
decisive factor ,  s ince on ly  the  age of t he  fungus  was al ter-  
ed. I n  t he  Pe t r i  d ishes  of g roup  2, t h e  a m o u n t  of n u t r i t i o n  
was, of course, la rger  t h a n  in t he  P e t r i  d ishes  of g roup  1. 
However ,  in  b o t h  cases, t he re  was far  more  food t h a n  
necessa ry  for eve ry  la rva ,  especial ly  since the  l a rvae  can  
n a t u r a l l y  i nco rpo ra t e  on ly  a l imi ted  a m o u n t  of food. 
Since t he  p o p u l a t i o n  dens i ty  was low, t he re  was no  crowd- 
ing-effect ;  even  in t he  P e t r i  d ishes  of g roup  1, t h e  l a rvae  
did  n o t  h a v e  to  crawl  a r o u n d  looking  for food. Thus ,  
feeding la rvae  were no t '  d i s tu rbed .  

P e r h a p s  i t  shou ld  be  m e n t i o n e d  t h a t  a fungus  usual ly  
a l ters  i ts  m e t a b o l i s m  in ageing (produc t ion  of toxins ,  
etc.)13. Di f fe ren t  species of fungus,  of course, differ in  
compos i t ion  of t he i r  h y p h a e  c o n t e n t s  r ep re sen t ing  t he  
food supp ly  for t he  la rvae .  Since for t he  p r o d u c t i o n  of 
female  imago  l a rvae  (which deve lop  in to  female  imagos) 
t h e  d a u g h t e r  l a rvae  in  t h e  l a b o r a t o r y  m u s t  be  g rown on a 
different, fungus  species ~, i t  seems p r o b a b l e  to  us  t h a t  a n  
a l t e r a t i o n  of t h e  food qua l i t y  is also respons ib le  for th i s  
swi tch-over  to  a n  a d d i t i o n a l  d e v e l o p m e n t a l  p a t h w a y  14. 

Summary. The  decis ive role of food qua l i t y  in  de t e rmin -  
ing t h e  d e v e l o p m e n t a l  fa te  a n d  t he  sex of p rogeny  of 
female  l a rvae  of t h e  paedogene t i c  gall  midge  Heteropeza 
pygmaea is es tab l i shed .  
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Lactate Dehydrogenase Isozymes of Mouse Epidermis 

MARI~ERT a n d  URSPRUNG 1 descr ibed in de ta i l  t h e  ontog-  
en y  of t he  a d u l t  l a c t a t e  dehyd rogenase  (LDH) isozyme 
p a t t e r n s  in  a v a r i e t y  of t i ssues  and  organs  of t h e  mouse.  
I n  nea r ly  al l  cases, t h e y  found  5 e l ec t rophore t i ca l ly  
d i s t i nc t  forms,  b u t  in  p ropor t i ons  t h a t  were h igh ly  
t issue-specific.  MARKERT a n d  URSPRUNG did n o t  examine  
t he  L D H  isozyme p a t t e r n s  of t he  skin. This  organ,  pa r t i c -  
u la r ly  t he  mi to t i ca l ly -ac t ive  epidermis ,  exh ib i t s  m a r k e d  
reg iona l  morpho log ica l  v a r i a t i o n  in t h e  mouse  a n d  in  
o t h e r  m a m m a l s .  PAPACONSTANTINOU ~ ha s  r e l a t ed  t h e  
L D H  isozyme profi les of t i ssues  to  t he i r  mi to t i c  ac t iv i ty .  

I n  t he  p r e s e n t  s tudy ,  answers  h a v e  b e e n  s o u g h t  to  t he  
fol lowing ques t ions :  Fi rs t ,  do t he  ep ide rma l  L D H  iso- 
zymes  in t h e  adu l t  mouse  v a r y  be t w een  t h e  d i f fe rent  
a n a t o m i c a l  regions  of t he  i n t e g u m e n t ?  Second, will 

i r r i t a n t s  t h a t  s t i m u l a t e  h y p e r p l a s i a  of t he  ep idermis  
inf luence  t he  p a t t e r n s  of L D H  isozymes ? Third ,  do genes 
t h a t  a l t e r  de rma l - ep ide rma l  i n t e r ac t i ons  also inf luence 
ep ide rma l  i sozyme p a t t e r n s  ? 

Materials and methods. To iden t i fy  regional  differences  
in t he  L D H  isozymes of t he  epidermis ,  8-week-old, male  
and  female  mice of t he  C57BL/(sub l ines :  6J  and  St) 
(a/a), C 3 H B / S t  (rnibw/mibw), a n d  C 5 7 H R / C h  (a/a; hr/hr) 
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