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Fig. I. Rat testis after 26 days of treatment with hyperlipidic 
diet + ANI. Some seminiferous tubules are markedly decreased in 
size, which contain few or no germinative cells. × 176. 

Fig. 3. Rat  testis  after 26 days of t rea tment  with hyperlipidie 
diet + TAA. Damaged seminiferous tubule. Pathological changes 
are evident in the residual germinative epithelium. Some charac- 
teristic mult inucleate cells can be seen. x 1760. 

Fig. 2. Rat testis after 26 days of treatment with hyperlipidic 
d ie t+TAA.  Involuted tubules containing necrotic material, few 
normal or degenerating spermatogonia and normal Sertoli cells. 
X176. 

t u b u l e s  were  r e m a r k a b l y  dec reased  in  size a n d  c o n t a i n e d  
d e g e n e r a t e  cells, m u l t i n u c l e a t e  masses  s lough ing  in  t h e  
l u m i n a  and ,  n e x t  t h e  l i m i t i n g  m e m b r a n e ,  a few de- 
g e n e r a t i n g  s p e r m a t o g o n i a .  Ser to l i  as  wel l  as  L e y d i g  cells 
a p p e a r e d  to  be  no rma l .  

I t  seems, there fore ,  t h a t  t h e  hype r l i p id i c  d ie t  is a f ac to r  
in  a l lowing  t h e  tox ic  ef fec t  of A N I  a n d  TAA,  s ince t he se  
s u b s t a n c e s  a re  inef fec t ive  w h e n  fed t o g e t h e r  w i t h  a n  
equ i l i b r a t e  die t .  

I t  m a y  be  supposed  t h a t  t h e  t e s t i s  les ions  o b s e r v e d  
u n d e r  ou r  e x p e r i m e n t a l  c o n d i t i o n s  a re  d u e  to  cell  b io-  
c h e m i c a l  changes ,  w h i c h  poss ib ly  i nvo lve  p r o t e i n  syn-  
thesis ,  as r e p o r t e d  for  e t h i o n i n e  i n tox i ca t i on .  

As fa r  as  t h e  f i n d i n g  of a l m o s t  c o m p l e t e l y  d e g e n e r a t e  
t u b u l e s  n e a r  n o r m a l  ones  is concerned ,  i t  h a s  to  b e  
r e m e m b e r e d  t h a t  l ike  f ea tu res  h a v e  been  desc r ibed  
d u r i n g  t r e a t m e n t  w i t h  s u b s t a n c e s  e lec t ive ly  a n d  g r ea t l y  
tox ic  for  t h e  tes t is .  Therefore ,  such  b e h a v i o u r  could  be  
r e l a t ed  t o  t h e  r h y t h m i c  a n d  a l t e r n a t e  f u n c t i o n  of  t h e  
v a r i o u s  po r t i ons  of t h e  organ.  

On  t h e  bas is  of t h e  resu l t s  o b t a i n e d ,  f rom a wide r  
p o i n t  of  v i ew  i t  c a n  b e  p o i n t e d  o u t  t h a t  tox ic  s u b s t a n c e s  
m a y  be  inef fec t ive  w h e n  p r e s e n t  in  a b a l a n c e d  die t ,  
whe reas  t h e i r  t o x i c i t y  m a y  a p p e a r  a n d  be  g r ea t l y  in-  
c reased  w h e n  t h e y  a re  a d d e d  t o  a n o n - e q u i l i b r a t e  die t .  

Riassunto. L ' a - n a f f i l - i s o t i o c i a n a t o  e la  t i o a c e t a m i d e  
s o m m i n i s t r a t i  a l  r a t t o  a lb ino  con  u n a  d i e t a  e q u i l i b r a t a  
n o n  i n d u c o n o  n e s s u n a  a l t e r az i o n e  s ign i f i ca t iva  a l ivel lo  
dei  tes t icol i .  T u t t a v i a ,  q u a n d o  v e n g o n o  assoc ia t i  ad  u n a  
d i e t a  iper l ip idica ,  c au s an o  no t evo l i  les ioni  a car ico  del-  
l ' ep i te l io  ge rmina le .  
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N e w  M i t o c h o n d r i a l  I n c l u s i o n  R e v e a l e d  b y  N e g a t i v e  S t a i n i n g  

N u m e r o u s  m i t o c h o n d r i a l  inc lus ions  h a v e  b e e n  desc r ibed  
in a wide  v a r i e t y  of m i t o c h o n d r i a  in  t h i n  sec t ions  of  n o r m a l  
a n d  pa tho log i ca l  cells e x a m i n e d  in the  e l ec t ron  microscope .  
T h e  inclus ions ,  w h i c h  occur  m o s t  c o m m o n l y  in  t h e  m i t o -  
c h o n d r i a l  m a t r i x  c o m p a r t m e n t ,  h a v e  b e e n  classif ied o n  t h e  
bas i s  of s t r u c t u r e  as e i t h e r  g r anu l a r ,  c rys t a l l i ne  or  f ib rous  1,*. 

T h e  inc lus ion  desc r ibed  he re  h a s  b e e n  o b s e r v e d  in  
m i t o c h o n d r i a  o b t a i n e d  f r o m  d e v e l o p m e n t a l  s t ages  of t h e  
b lowf ly  Calliphora erythrocephala. Most  of t h e  obse rva -  
t i ons  were  con f ined  to  m i t o c h o n d r i a  in  l a r v a l  a n d  ea r ly  
p u p a l  f a t  bodies ,  b u t  t h e  inc lus ions  h a v e  also b e e n  seen  
in  m i t o c h o n d r i a  in  t h e  eggs. 
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Fig. 1. Electron micrographs of specimens negatively stained with 
5% ammonium molybdate. Fairly intact mitochondrion containing 
a small group of the inclusions (arrow). x 65,000. 
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Fig. 2. a) and b), groups of the inclusions showing the prominent 
transverse striations (×154,000); c) and d), 2 individual rings 
thought to be the components from which the cylindrical inclusions 
are formed. × 190,000. 

Fig. 3. One of the narrow tubular forms of polymeric ox liver 
glutamate dehydrogenase. × 185,000. 
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Fig. 4. Optical diffraction patterns obtained from electron micro- 
graphs of a) glutamate dehydrogenase of the form shown in Figure 3, 
and b) the mitochondrial inclusion, 

T h e  blowfl ies  were  cu l t u r ed  a t  23 t o  28°C, t h e  l a r v a e  
b e i n g  p r o v i d e d  w i t h  f resh  l ean  m e a t  a n d  t h e  a d u l t s  w i t n  
sugar ,  y e a s t  e x t r a c t  a n d  w a t e r  3. Eggs,  or  f a t  bod ies  
d issec ted  f rom t h e  l a r v a e  or  ear ly  p u p a e  were homo-  
genized in a P o t t e r - E l v e h j a m - t y p e  h o m o g e n i z e r  in  a 
m e d i u m  c o n t a i n i n g  0 . 1 3 M  NRC1, 1 0 m M  p o t a s s i u m  
p h o s p h a t e ,  p H  6.3, or  d i r ec t l y  in  t h e  n e g a t i v e  s t a i n  
( 2 - 5 %  a m m o n i u m  m o l y b d a t e ,  p H  6.9, or  s o d i u m  phos -  
p h o t u n g s t a t e ,  p H  7.1). P r e p a r a t i o n s  were  e x a m i n e d  in  
a S iemens  E l m i s k o p  (generous ly  p r o v i d e d  b y  t h e  Wel l -  
come  Trus t )  or  a n  A E I  E M 6 B  e lec t ron  microscope.  

T h e  inclus ions ,  w h i c h  a re  th in -wa l l ed ,  o p e n - e n d e d  
cyl inders ,  were a s soc ia t ed  exc lus ive ly  w i t h  m i t o c h o n d r i a  
a n d  were seen in al l  t hose  in w h i c h  t h e  i n n e r  m e m b r a n e  
was  suff ic ient ly  d a m a g e d  to  a l low p e n e t r a t i o n  of t h e  
nega t i ve  s t a in  i n to  t h e  m a t r i x  space ;  t h e y  frequentl~z 
occured  in b u n d l e s  (F igure  1). E a c h  inc lus ion  is 260 A 
wide  a n d  a b o u t  500 A u p  to  3600 ]k long  a n d  h a s  a 
regu la r  t r a n s v e r s e  cross  s t r i a t i o n  w i t h  a r e p e a t  of  65 A 
(Figures  2a  a n d  b). I t  a p p e a r s  t h a t  t h e  cy l inde r s  are  
fo rmed  f rom s t a c k s  of r ings  a n d  i n d i v i d u a l  r ings  were  
occas ional ly  seen  ly ing  free (Figures  2c  a n d  d). E a c h  
r i n ~ i s  composed  of 12 s u b u n i t s  w i t h  d i m e n s i o n s  of a b o u t  
4 5 A  b y  45 .h,. One  of t h e  k n o w n  c o m p o n e n t s  of t h e  
m a t r i x  c o m p a r t m e n t  of m i t o c h o n d r i a  (a t  l eas t  f r o m  l iver)  
is g l u t a m a t e  d e h y d r o g e n a s O .  T h e  inc lus ions  b e a r  a 
superf ic ia l  r e s e m b l a n c e  to  one  of t h e  n a r r o w  t u b u l a r  
forms of p o l y m e r i c  ox  l iver  g l u t a m a t e  d e h y d r o g e n a s e  5 
(Figure  3). A l t h o u g h  un l ike  t h e  e n z y m e  (f rom ox liver) 
i t  d id  n o t  d i s soc ia t e  i n to  s u b u n i t s  w h e n  n e g a t i v e l y  
s t a ined  w i t h  s o d i u m  p h o s p h o t u n g s t a t e  r a t h e r  t h a n  am-  
m o n i u m  m o l y b d a t e  t h e  m i t o c h o n d r i a l  inc lus ion  de-  
sc r ibed  here  h a d  a n  o p t i c a l  d i f f r ac t ion  p a t t e r n  s imi l a r  t o  
t h a t  g iven  b y  e l ec t ron  m i c r o g r a p h s  of t h i s  t u b u l a r  f o r m  
of g l u t a m a t e  d e h y d r o g e n a s e  s (F igure  4). Pos i t i ve  iden-  
t i f i ca t ion  of t h e  inc lus ion  m u s t  a w a i t  i t s  i sola t ion.  

Th i s  is t h o u g h t  to  be  t h e  f i r s t  d e m o n s t r a t i o n  of a new 
m i t o c h o n d r i a l  inc lus ion  b y  n e g a t i v e  s t a i n i n g  ( a l t hough  
PARSONS e h a s  e x a m i n e d  p r e v i o u s l y  desc r ibed  ' m a t r i x  
g r a n u l e s '  b y  t h i s  t e chn ique ) .  One  of  t h e  f ea tu r e s  of t h e  
n e g a t i v e  s t a i n i n g  t e c h n i q u e  is t h a t  t h e  whole  l e n g t h  
a n d  d e p t h  of e a c h  m i t o c h o n d r i o n  c a n  b e  e x a m i n e d  a t  
one  t i m e ~ ;  i t  is cons ide red  un l i ke ly  t h a t  t h i s  p a r t i c u l a r  
inc lus ion  w o u l d  h a v e  b e e n  d i scove red  b y  t h e  t h i n  sec- 
t i o n i n g  t e c h n i q u e .  

Rdsumd. E n  a p p l i q u a n t  u n e  t e c h n i q u e  de co lo ra t ion  
ndga t ive ,  u n e  nouve l le  inc lus ion  c o n s i s t a n t  en  u n  cy l indre  
o u v e r t  a u x  d e u x  ex t rdmi tds ,  de  pa ro i  mince ,  a dtd 
obse rvde  d a n s  la  m a t r i x  m i t o c h o n d r i a l e  de  t i ssus  d ' i n -  
sec tes  en  cours  de  d d v e l o p p e m e n t .  Ce t te  inc lus ion  res-  
s emble  t~ l ' u n e  des  fo rmes  t u b u l a i r e s  de la po lym~re-  
g l u t a m a t e  deshydrogdnase ,  u n e  e n z y m e  a p p a r a i s s a n t  
d a n s  la m a t r i x  des  mi tochondr i e s .  
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