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and genet ic  t ransfer .  A m o n g  others,  'Aspercillium' or 
'Penigillus' strains,  the  results  of Aspergillus-Penicillium 
pro top la s t  fusion, would be especially in te res t ing  f rom 
b o t h  theore t ica l  and prac t ica l  poin ts  of view. Resul ts  of 
a t t e m p t s  a t  interspecif ic  comp lemen ta t i on  will be pub-  
l ished elsewhere.  

Zusammen/assung. Es gelang, die int raspezif ische 
Pro top las t fus ion  von  Aspergillus flavus, A. nidulans, 
A. niger, Penicillium /requentans und  P.  ramigena mi t  
grosser H/iufigkeit  zu verwirkl ichen.  Die Fusionsh/~ufig- 
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kei t  wurde  durch  K o m p l e m e n t a t i o n  yon  Mange ln lu tan ten  
festgestel l t .  
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Electron-Microscopic  Invest igat ion on P e r o x i s o m e s  in the Epithel ia of Mice Gal l -Bladder  

The t e r m  'peroxisome '  or 'mic robody '  is unde r s tood  as 
a special t ype  of cy toplasmic  organelle charac te r ized  
b iochemica l ly  by  the  associat ion of one or more  oxidases 
p roduc ing  hydrogen  peroxide  wi th  catalase,  which  
des t roys  the  hydrogen  peroxide  1-a. The n a m e  'micro-  
body '  was first  proposed by  RHODIN in 1954 4 to descr ibe 
roughly  spherical  s ing l -membrane  l imited par t ic les  in 
the  p rox imal  convolu ted  tubu la r  ceils of the  mouse  

Fig. 1. Fragment of epithelial cell of mice gall-bladder. Mitochondria 
(1). Peroxisome (2). • 23,000. 

Fig. 2. Epithelial cell of mice gall-bladder. Nucleus (1). lV[itochondria 
(2). Peroxisomes (3). Lipid drop (4). • 12,000. 

k idney  0.3-0.5 n m  in d iamete r  con ta in ing  a f ine-grained 
mode ra t e ly  e lec t ron dense  mat r ix .  Subsequent ly ,  anal-  
ogous organelles were de tec ted  by  Rouil ler  e t  al. 5,6 in 
hepa t ic  p a r e n c h y m a l  ceils of t he  rat .  The microbodies  of 
the  liver cells have  an inner  e lectron dens i ty  or nucleoid. 
These initial  s tudies  have  been  conf i rmed and extended.  
F u r t h e r  s tudies  indica ted  t h a t  microbodies  or perox-  
ysomes  were cons t i t uen t  organelles of an imal  celU -~ .  
I n  the  course of e lec t ron-cy tochemica l  invest igat ion,  
peroxisomes  were found in the  epi thel ial  cells of mice gall- 
b ladder .  

Materials and methods. Normal  male albino mice (18- 
20 g) were anes the t ized  wi th  e the r  and small  pieces of the  
gal l -bladder  were removed,  f ixed in ice-cold 4% glutaral-  
dehyde  in 0.1 M p h o s p h a t e  buffer,  p H  7.2 for 6 h a t  0~ 
The  specimens were p re incuba ted  for 5 min in Tris-HC1, 
p H  9.5 conta in ing  3.5% sucrose (v/v) and incuba ted  for 
cy tochemica l  demons t r a t i on  of the  peroxida t ic  ac t iv i ty  
of cata lase  in a modif ied  D A B - m e d i u m  1~ p H  9.5 a t  37 ~ 
for 3 h ~6,~~ The final med i u m con ta ined  20 mg DAB 
(3,3 ' -d iaminobenzidine  t e t rahydroch lor ide ,  Chemapol,  
Praha) ,  0.2 ml  1% H20 2, 9.8 ml  Tris-HC1, p H  9.5 and 
3.5 % sucrose. 

The following contro l  expe r imen t s  were carried out :  
a) omission DAB, b) omission H20 2, c) hea t ing  a t  100~ 
for 10 rain. Af te r  the  incubat ion ,  the  specimens were 
washed  in 7 % sucrose Solution and pos t f ixed  in unbuffered  
4% O~O~ for 15 h a t  0 ~ They  were d e h y d r a t e d  th rough  
graded  concen t ra t ions  of acetone and  e m b e d d e d  in Epon  
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812. Thin  sect ions were cut  on a L K B  1I u l t ramicro tome.  
Uns t a ined  and  s ta ined 17 sect ions were examined  in a 
H i t a c h i  H U  I IB  electron microscope.  

Results. Our morphological  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, 19. In t ens ive ly  s ta ined 
s t ruc tures  are found in the  cy top lasm 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  wi th in  the  
organelles shows a granular  tex 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 ial  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 2~ or cyto-  
chrome c 21. 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  2~ or heroes and  metals  2~ 

No p roduc t  reac t ion  was observed  in our organelles  if 
the  t issue was incuba ted  in the  med ium w i t h o u t  D A B  or 
af ter  heat ing.  A very  weak react ion remained  if the  t issue 
was incuba ted  in D A B  solut ions w i t h o u t  I-I20 2. 

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  the  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  '~4,2a, t h a t  one of the i r  
funct ions  is ant imicrobia l .  P robably ,  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 gal l-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 ceil 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 
fixed in 4% g lu ta ra ldehyde  in 0.1 M cacodyla te  buffer.  
pH  7.4 for 5 h a t  0-4~ After  a wash  in 0.1 M cacodyla te  
buffer,  p H  7.4 conta ining 7% sucrose for 18-20 h in cold, 
the  specimens  were incuba ted  for peroxidase  in the  
modif ied  GRAHAM-I~ARNOVSKY med ium 1 for 10 rain a t  
37~ The incubat ion  med ium composed of 0.01% H,O2, 
7% sucrose and 20 nag 3, Y-d iaminobenzid ine  te t rachlor ide  
(DAB) in 10 ml  0.1 M Tris-buffer, p H  7.6. Af ter  the  
incubat ion,  the  spec imens  were washed in 7% sucrose for 
5-7 min 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  spec imens  were 
incuba ted  for 10 min  and 60 min), 3. p re incuba t ion  wi th  
absolute  acetone  for 40 min 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  
H20 2, 4. p r e incuba t ion  wi th  t he  following inhib i tors :  

I R. C. GRAHAM a n d  M. J .  KARNOVSKY, J .  H i s tochem,  C y t o c h e m .  
/d, 291 (1966). 


