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~ b e r  das  V o r k o m m e n  von  E r g o t a m i n  in 
s p a n i s c h e m  Mutterkorn  

Das  E r g o t a m i n  wi rd  n a c h  STOLL I zweckmAssigerweise  
aus  e i n e m  hiezu  g e e i g n e t e n  M u t t e r k o r n  z e n t r a l e u r o -  
pi i ischer  P r o v e n i e n z  g e w o n n e n .  In  s p a n i s c h e m  M u t t e r -  
korn ,  das  v o r w i e g e n d  E r g o t o x i n - A l k a l o i d e  en thAl t ,  wur -  
de j e d o c h  da s  E r g o t a m i n  b i s h e r  n i c h t  a u f g e f u n d e n .  E i n  
a n a l y t i s c h e s  T r e n n u n g s -  u n d  N a c h w e i s v e r f a h r e n  fiir 
e inige M u t t e r k o r n a l k a l o i d e ,  u n t e r  a n d e r e m  ffir E r g o t a -  
min ,  m i t t e l s  V e r t e i l u n g s c h r o m a t o g r a p h i e  w u r d e  v o n  
CARLESS 2 a n g e g e b e n ,  d e r  in  d e n  y o n  i h m  u n t e r s u c h t e n  
dre i  P r o b e n  v o n  s p a n i s c h e m  M u t t e r k o r n  ke in  E r g o t a m i n  
n a c h w e i s e n  k o n n t e .  

XVir h a b e n  da s  y o n  u n s  zu r  p a p i e r c h r o m a t o g r a p h i -  
s c h e n  T r e n n u n g  u n d  q u a n t i t a t i v e n  B e s t i m m u n g  de r  
e inze lnen  M u t t e r k o r n a l k a l o i d e  a u s g e a r b e i t e t e  V e r f a h r e n  a 
a u c h  au f  die A n a l y s e  y o n  f iber  h u n d e r t  P r o b e n  y o n  
s p a n i s c h e m  M u t t e r k o r n  a n g e w e n d e t  u n d  k o n n t e n  das  
E r g o t a m i n  in s ~ m t l i c h e n  P r o b e n  au f f inden ,  u n d  zwar  
in e ine r  Menge  y o n  3 bis  8 %  de r  g e s a m t e n  Alka lo ide .  
Der  d u r c h s c h n i t t l i c h e  G e h a l t  a n  E r g o t a m i n  y o n  m e h -  
r e ren  T o n n e n  s p a n i s c h e n  M u t t e r k o r n s  w u r d e  m i t  e t w a  
5 % de r  g e s a m t e n  A l k a l o i d e  e r m i t t e l t .  

N a c h  A b t r e n n u n g  y o n  den  i ib r igen  A l k a l o i d e n  d u r c h  
G e g e n s t r o m v e r t e i l u n g  n a c h  HELLBERG 4 k o n n t e n  wir  
r u n d  7 0 %  de r  a n a l y t i s c h  g e f u n d e n e n  E r g o t a m i n m e n g e  
als P h t h a l a t  5 isol ieren.  Aus  2 kg  s p a n i s c h e r  M u t t e r k o r n -  
ware  w u r d e n  so 120 m g  E r g o t a m i n p h t h a l a t  e r h a l t e n .  

Die  A n g a b e  y o n  CARLESS 2, dass  in  d e m  s p a n i s c h e n  
M u t t e r k o r n  e t w a  2 0 %  d e r  Alka lo ide  als E r g o s i n  vor -  
l iegen,  in  a n d e r e n  e u r o p ~ i s c h e n  M u t t e r k o r n v o r k o m m e n  
d a g e g e n  wen ige r ,  s t e h t  in  g u t e r  ~ 3 b e r e i n s t i m m u n g  m i t  
u n s e r e n  E r g e b n i s s e n ,  

M. P6HM 

Forschungstaboratorium der pharm.-chem. Fabrik ,4. v. 
WaIdheim, Wien, den ld. Juni  1954. 

Summary 

E r g o t a m i n e ,  w h i c h  u su a l l y  is o b t a i n e d  f r o m  C e n t r a l  
E u r o p e a n  e rgo t  of rye,  ha s  b e e n  f o u n d  for  t h e  f i r s t  t i m e  
to  occu r  in  S p a n i s h  e rgo t s  in a n  a m o u n t  of 3 -8  % of t h e  
t o t a l  a lca loids .  
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Electron Microscope  S tudy  of  Intact Tentac le s  
and Disc  in Tokophrya infitsionum 

Tokophrya in[usionum is a s m a l l  (17-50k~ in  d i a m e t e r )  
f r e s h - w a t e r  p r o t o z o a n  b e l o n g i n g  t o  t h e  c lass  (or o r d e r  a) 
Suc to r ia .  T h e  a d u l t  f o r m  of t h e  o r g a n i s m  is sessile, b e i n g  
s u p p o r t e d  on  a s l ende r  s t a l k  w h i c h  in t u r n  is f a s t e n e d  t o  
t h e  s u b s t r a t e  b y  a n  a t t a c h i n g  disc.  D u r i n g  t h i s  s t age  
of i t s  life, i t  feeds on  l iv ing  ci l ia tes ,  such  as  Tetrahymena 
pyri/ormis z, w h i c h  c o m e  i n t o  c o n t a c t  w i t h  t h e  a d h e s i v e  
ends  of one or more  of i ts  long  t e n t a c l e s .  A f t e r  t he  p r e y  

1 E. FAURI~-FBEMIET, Bull. Soc. Zool. France 75, 109 (1950). 
2 j .  O. CORHSS, Trans, Amer. Microscop. Soc. 71, 159 (1952). 

iS secure  a n d  p a r a l y z e d  a t h e  t e n t a c l e s  f u n c t i o n  as smal l  
t u b e s  b y  m e a n s  of w h i c h  t h e  c o n t e n t s  of t he  p r e y  are 
d r a w n  in to  t h e  b o d y  of T o k o p h r y a .  

The  a d u l t  r e p r o d u c e s  b y  e n d o g e n o u s  b u d d i n g ,  form-  
ing a success ion  of c i l i a ted  e m b r y o s  which ,  a f t e r  l eav ing  
t h e  b r o o d  p o u c h  w i t h i n  t h e  p a r e n t  body ,  m e t a m o r p h o s e  
to  t h e  m a t u r e ,  sessi le fo rm.  T h e  p a r e n t  o r g a n i s m  r e t a in s  
its i d e n t i t y  a n d  c o n t i n u e s  to  r e p r o d u c e  for a pe r iod  of sev- 
e ra l  d a y s  to  s eve ra l  weeks  before  i t  dies. Th i s  l a t t e r  f ea tu re  
m a k e s  T o k o p h r y a  a useful  o r g a n i s m  for  s t ud i e s  of s t ruc -  
t u r a l  a n d  phys io log ica l  c h a n g e s  a s soc ia t ed  w i t h  ag ing  '~. 

C o n s i d e r a b l e  i n t e r e s t  s u r r o u n d s  t h e  m o r p h o l o g y  a n d  
f u n c t i o n  of t h e  feed ing  a p p a r a t u s  or  t e n t a c l e s  of these  
p r o t o z o a  as  well  as t h a t  of t h e  dev ice  b y  wh ich  t h e  
o r g a n i s m  a d h e r e s  t o  a s u b s t r a t e  a n d  r e m a i n s  s t a t i o n a r y  
d u r i n g  feeding.  I n  some  S u c t o r i a  a t h e  t e n t a c l e s  are of 
two  t y p e s :  (a) t h e  p rehens i l e ,  w h i c h  se rves  to  c a p t u r e  
t h e  p rey ,  a n d  (b) t h e  feed ing  type ,  t h r o u g h  w h i c h  the  
c y t o p l a s m  of t h e  p r e y  is d r a i n e d  i n t o  t h e  p r e d a t o r .  In  
T o k o p h r y a ,  howeve r ,  as in m o s t  Suc to r i a ,  b o t h  func-  
t ions  are  p e r f o r m e d  b y  a s ingle  s t r u c t u r e .  Th i s  ha s  the  
fo rm of a v e r y  s l ende r  p r o t r u s i o n  f rom t h e  b o d y  of t he  
o r g a n i s m ,  a b o u t  15-50 /, in  l e n g t h  a n d  ~ # in d i a m e t e r ,  
w i t h  a r o u n d e d  k n o b  a t  i t s  end.  T h e  s t a l k  4 w i t h  i ts  
a t t a c h i n g  disc is l ikewise a v e r y  s l ende r  e x t e n s i o n  ( abou t  
1 /* th ick)  f rom t h e  b o d y  b u t  n o n e t h e l e s s  is a t o u g h  one  
c a p a b l e  of h o l d i n g  t h e  o r g a n i s m  a g a i n s t  t h e  t ugs  a n d  
pul ls  of m a n y  n e w l y  c a p t u r e d  ci l ia tes .  The  f u n c t i o n i n g  
of n e i t h e r  of t h e s e  o rgane l l es  is well  u n d e r s t o o d ,  p a r t l y  
because  i m p o r t a n t  s t r u c t u r a l  de t a i l s  are  too  s m a l l  for 
l igh t  mic roscope  r e so lu t ion .  F o r  t h i s  r e a s o n  i t  s eems  of 
i n t e r e s t  t o  desc r ibe  a few o b s e r v a t i o n s  m a d e  on  t h e i r  
f ine s t r u c t u r e  b y  e l e c t r o n  mic roscopy .  These  a re  prel i -  
m i n a r y  to  a m o r e  e x t e n s i v e  s t u d y  b y  t h e s e  m e t h o d s ,  of 
c h a n g e s  a s s o c i a t e d  w i t h  aging.  

F o r  t h e  p u r p o s e  of t h e s e  i n v e s t i g a t i o n s  T o k o p h r y a  
was  c u l t u r e d  in m i c r o d r o p s  on  e i t h e r  f i lm-coa t ed  
( fo rmvar )  c o v e r  glasses  or  e l ec t ron  mic roscope  grids.  
"Where c o v e r  glasses were used  t h e  o r g a n i s m s  were  t r a n s -  
f e r red  b y  w a y  of t h e  t h i n  f i lm to  t h e  gr id  b y  p r o c e d u r e s  
o u t l i n e d  ear l ie r  for  c u l t u r e d  t i s sue  cells 5. W h e r e  t h e  
c u l t u r i n g  was done  d i r e c t l y  on  c o a t e d  gr ids  t h i s  was  un-  
necessa ry ,  F o r  t h i s  l a t t e r  p r o c e d u r e  s t a in le s s  s tee l  grids 
were  c o a t e d  w i t h  f o r m v a r  f i lm u n d e r  a scep t i c  c o n d i t i o n s  
a n d  as m a n y  as 20 gr ids  were  p i c k e d  u p  on  a s ingle 
cove r  glass.  A s m a l l  d r o p  of y e a s t  m e d i u m  e c o n t a i n i n g  
T o k o p h r y a  a n d  T e t r a h y m e n a  was p l aced  on  each  of the  
gr ids  a n d  t h e  whole  p r e p a r a t i o n  m o u n t e d  o v e r  a large 
well-sl ide.  Since e n o u g h  food was  supp l i ed  in each  drop,  
t h e  T o k o p h r y a  r e p r o d u c e d  v e r y  q u i c k l y  a n d  t h e  y o u n g  
o r g a n i s m s  s e t t l e d  d o w n  on  t h e  c o a t e d  g r id  a n d  a d h e r e d  
to  t h e  f o r m v a r  b y  t h e i r  a t t a c h i n g  discs. W h e n  a f t e r  24 to  
48 h su f f i c i en t  o r g a n i s m s  of t h e  a p p r o p r i a t e  s t age  had  
a c c u m u l a t e d  in  t h e  m i c r o c u l t u r e s  t h e y  were  f ixed  in 
v a p o r s  of 2 % OsO 4 a n d  t h e n  w a s h e d  a n d  dr ied ,  b y  the  
s a m e  p r o c e d u r e  as  t h a t  used  for  c u l t u r e d  t i s sue  cells 5. 
T h e  d r y  p r e p a r a t i o n s  were  s h a d o w e d  w i t h  gold,  or  gold 
m a n g a n i n ,  a n d  e x a m i n e d .  

Tentacles. In  t h e  l i gh t  mic roscope  u n d e r  oil i m m e r s i o n  
t h e  t e n t a c l e  of  Tokophrya in[usionum a p p e a r s  as a 
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Figure 1.-Low power electron micrograph of a whole, intact Toko- 
phrya infusionum. The body (b) is too thick for electron penetration 
and therefore no internal structure can be seen. t = tentacle; k ~:~ 

knob; st = stalk; d = disc. Magnification × 1720. 

Figure 2A, B.-Higher power of the distal part of the intact tentacles, 
gold shadowed, pa ~ papillae; le ~ longitudinal elements; / = fold ; 

p = pellicle; p m =  plasma membrane; k = knob. Magnifications 
× 10,700 (A) and x 11,500 (B). 

s lender ,  s t r a i g h t ,  h o m o g e n e o u s  p r o j e c t i o n  w i t h  a r o u n d -  
ed  k n o b  a t  i ts  d i s t a l  end.  E x c e p t  for  t h e  k n o b ,  w h i c h  is 
a l i t t l e  b roade r ,  t h e  t e n t a c l e  seems  to  be  u n i f o r m  in 
d i a m e t e r  ( a b o u t  0.5 /,) t h r o u g h o u t  i ts  who le  l e n g t h .  
H o w e v e r ,  t h e  e l e c t r o n  mic roscope  s t u d y  of who le  un-  
s ec t i oned  t e n t a c l e s  d isc losed  t h a t  i t s  v e r y  d i s t a l  end,  
close to  t h e  k n o b ,  d i f fers  a p p r e c i a b l y  in d i a m e t e r  f r o m  
t h e  r e s t  of t h e  t e n t a c l e  (Fig. 1 t, Fig.  2). T h u s  whi le  t h e  
m a j o r  p a r t  of t h e  t e n t a c l e  m e a s u r e s  a b o u t  0.5 /, t h e  
d i s t a l  e n d  is a b o u t  1 /~. T h e  i n t e r n a l  s t r u c t u r e  of t h e  
t e n t a c l e  is n o t  too  wel l  de f ined  in t h e s e  w h o l e - m o u n t  
p r e p a r a t i o n s ,  b u t  is s h o w n  to  b e t t e r  a d v a n t a g e  t h a n  in 
t h e  e l e c t r o n  m i c r o s c o p e  s t u d y  p e r f o r m e d  on  t e n t a c l e s  of 
D i s c o p h r y a  p i r i / o r m i s  1. I t  exceeds  also t h e  r e m a r k a b l y  
d e t a i l e d  d e s c r i p t i o n  a c h i e v e d  b y  m e a n s  of l i gh t  mic ro -  
scopy  b y  COLLIN 2. H e  was  ab le  to  d i s t i n g u i s h  t h r e e  
l aye r s  in a t e n t a c l e :  (1) a pe i l i cu la r  s h e a t h  c o v e r i n g  t h e  
whole  t e n t a c l e ,  (2) a f lu id  co r t i ca l  p l a s m a ,  a n d  (3) a wal l  
s u r r o u n d i n g  t h e  c a n a l  of t h e  t e n t a c l e .  T h e  e l ec t ron  micros -  
cope s t u d y  a of t h e  u n s e c t i o n e d ,  who le  t e n t a c l e  shows  t h a t  
i t  is i n d e e d  c o v e r e d  b y  a pe l l i cu la r  s h e a t h  (Fig. 2p)  
w h i c h  a p p e a r s  to  be fo lded  (Fig. 2/) .  Fo lds  h a v e  b e e n  
o b s e r v e d  p r e v i o u s l y  b y  l i g h t  m i c r o s c o p y  in f eed ing  
S u c t o r i a  4 a n d  were  a sc r ibed  b y  some  i n v e s t i g a t o r s  to  
t h e  co r t i ca l  p l a s m a  a n d  n o t  to  t h e  pell icle 5. Be low t h e  
pell icle a p l a s m a  m e m b r a n e  c a n  be  d e t e c t e d  wh ich  p r o b -  
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a b l y  c o r r e s p o n d s  t o  COLLIN'S co r t i ca l  p l a s m a  (Fig. 2pro) .  
T h e  c e n t r a l  c o m p o n e n t  of t h e  t e n t a c l e ,  d e s c r i b e d  b y  
Coll in as t h e  wal l  s u r r o u n d i n g  t h e  c a n a l  of t h e  t e n t a c l e ,  
a p p e a r s  to  cons i s t  of a n u m b e r  of l o n g i t u d i n a l  e l e m e n t s  
b u n d l e d  t o g e t h e r  (Fig. 21e). T h e  d i a m e t e r  of e ach  is 
a b o u t  120 m/t .  T h e  n u m b e r  of t h e s e  in a t e n t a c l e  va r i e s  
t h r o u g h o u t  i t s  l en g t h .  A t  t h e  b a s e  t h e r e  s eems  to  be  
o n l y  one  such  e l e m e n t  whi le  a t  i ts  d i s t a l  end ,  j u s t  b e h i n d  
t h e  k n o b ,  t h e r e  m a y  be  as m a n y  as  four  or more .  T h e  
w i d t h  of t h e  t e n t a c l e  inc reases  w i t h  t h e  n u m b e r  of 
l o n g i t u d i n a l  e l e m e n t s .  D u r i n g  feed ing  t h e  t e n t a c l e  
s h o r t e n s  a n d  b r o a d e n s ,  a n d  i t  s e e m s  p r o b a b l e  t h a t  t h i s  
is d u e  to  t h e  c o n t r a c t i o n  of t h e s e  l o n g i t u d i n a l  e l e m e n t s .  
A t  t h e  s a m e  t i m e  t h e  pell icle,  w h i c h  h a s  f ixed  d i men s i o n s ,  
is ob l iged  to  d e v e l o p  folds  (Fig. 2/) .  

T h e  e n d  or  k n o b  (Fig. l h ,  Fig.  2h) of  t h e  t e n t a c l e  
is a b o u t  1 # l o n g  a n d  1 # w i d e  a n d  a p p e a r s  to  h a v e  a 
c o m p l e x  s t r u c t u r e .  I t  o b v i o u s l y  cons i s t s  of a t u f t  of 
pap i l l ae ,  a v e r a g i n g  n ine  in n u m b e r  (Fig. 2 pa) ,  e a c h  a b o u t  
130 m/~ in d i a m e t e r .  I t  is p r o b a b l e  t h a t  t h e  pap i l l a e  
are  r e l a t e d  to  t h e  l o n g i t u d i n a l  e l e m e n t s  as  t e r m i n a -  
t i ons  of t h e m .  T h e  pe l l i cu la r  s h e a t h  e n d s  a t  t h e  ba se  of 
t h e  k n o b  a n d  t h u s  l eaves  t h e  pap i l l ae  free.  S ince  t h e  
s w i m m i n g  p r e y  b e c o m e s  a t t a c h e d  o n l y  to  t h e  k n o b  of 
t h e  t e n t a c l e  i t  is a s s u m e d  t h a t  t h e  k n o b  is c o v e r e d  w i t h  
a s t i c k y  s u b s t a n c e ;  a n d  t h e r e  is in f ac t  a s u g g e s t i o n  of 
t h i s  in  t h e  n a t u r e  of a h o m o g e n e o u s  m a t e r i a l  s u r r o u n d -  
ing  t h e  d r i ed  pap i l l ae .  

D i s c .  T h e  b o d y  of  t h e  a d u l t  T o k o p h r y a  is s u p p o r t e d  
b y  a s t a l k  (Fig. 1 st,  Fig.  3st) w h i c h  t e r m i n a t e s  in  a disc 
(Fig. l d ,  Fig.  3). T h e  s t a l k  is a b o u t  8 -20  /, l o n g  a n d  
o n l y  a b o u t  1 /~ t h i c k  b u t  is t o o  dense  for  e l e c t r o n  
p e n e t r a t i o n  a n d  t h e r e f o r e  no  i n t e r n a l  s t r u c t u r e  c a n  be  
seen.  T h e  disc b y  w h i c h  T o k o p h r y a  is he ld  on  t h e  sub-  
s t r a t e  is a b o u t  8 -12  # in d i a m e t e r  a n d  is v e r y  t h i n  a n d  
f lat .  T h e  f i rmness  of i ts  a t t a c h m e n t  is a t t e s t e d  b y  t h e  
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Fig. 3.-Higher power of intact attaching disc and stalk. / = fibrils; 
st = stalk; t = part of tentacle. Magnification × 6750. 

o b s e r v a t i o n s  t h a t  one T o k o p h r y a  m a y  feed on t en  or 
more  ci l iates a t  t h e  s a m e  t ime,  all s t rugg l ing  to  escape,  
and  y e t  no t  be w r e n c h e d  loose f rom its  f ixed  suppor t .  
E v e n  a f t e r  t h e  o rg an i s m  dies  a n d  d i s in t eg ra te s ,  t h e  disc 
w i t h  t he  s t a lk  r ema i n s  in place,  a n d  in an  old cu l tu re  
one can see a dense  a c c u m u l a t i o n  of discs on t h e  walls of 
the  cu l tu re  vessel.  

This  v e r y  th in  organel le ,  s t ruc tu re l e s s  u n d e r  t h e  l ight  
microscope ,  p r e s e n t s  a v e r y  c o m p l i c a t e d  s t r u c t u r e  in t h e  
e l ec t ron  mic roscope  (Fig. 3). I t  cons i s t s  of  a fel t  or 
m e s h w o r k  of i n n u m e r a b l e ,  fine, un i t  f ibri ls  a b o u t  150 A 
in d i a m e t e r  (Fig. 4 u[). There  is no l imi t ing  m e m b r a n e  
a r o u n d  the  disc a n d  t h e  fibri ls  e n d  free a t  t h e  pe r iphe ry .  
Single fibri ls  are  bes t  seen a n d  m e a s u r e d  in t h i s  region.  
In  m i c r o g r a p h s  t a k e n  a t  h ighe r  mag n i f i c a t i o n s  t he re  is 
s c a t t e r e d  ev idence  of pe r iod ic i ty  in t h e  s t r u c t u r e  of the  
un i t  fibrils. The  spac ing  is a b o u t  120 Jx (Fig .  4p) .  I t  is 
diff icul t ,  to  meas u re  t h e  l eng th  of t h e  un i t  f ibri ls  because  
t h e y  are  f r e q u e n t l y  i n t e r t w i n e d  a n d  t ang led .  S o m e  are 
t w i s t ed  to  fo rm ropes  (Fig. 4t]); o the r s  run  paral le l  in 
b a n d s  (Fig. 4p[), r e s e m b l i n g  t h e  cellulose f ibers  of 
p l an t s  ~. I t  is conce ivab le  t h a t  t h e y  are f o r m e d  in much  
t h e  s a m e  w a y  as cellulose in A cetobacterium xy l inum ~ by  
p o l y m e r i z a t i o n  of a h o m o g e n e o u s  s u b s t a n c e ,  t h e  fu t u r e  
s t a lk  a n d  disc, s ec re t ed  f r o m  the  e m b r y o  a t  t h e  t ime  it 
se t t l e s  d o w n  to  u n d e rg o  m e t a m o r p h o s i s .  

MARIA A. RUDZINSKA s a n d  K.  R. PORTER 

Laboratories o] the Rocke]eller Institute ]or Medical 
Research, New York 21, N . Y . ,  June 28, 7954. 

Zusammen[assung 

E l e k t r o n e n m i k r o s k o p i s c h e  U n t e r s u c h u n g e n  a m  sessi- 
len S i i s swasse r -P ro t i s t en  Tokophrya in[usionum zeigen 
besonde r s  kompl iz i e r t e  S t r u k t u r e n  der  c(Tentakel ,~ und  der 
~Haf tscheibe~.  Die T e n t a k e l  s ind  von  zwei  M e m b r a n e n  
u m g e b e n  u n d  umsch l i e s sen  eine A n z a h l  von  Litngsele- 
m e n t e n .  Ih re  Sp i t zen  s ind aus e iner  gr6sseren  Zahl  yon 
,Papillen)~ z u s a m m e n g e s e t z t .  Die H a f t s c h e i b e  b e s t e h t  
aus e inem re ichen  F ibr i l l enne tz .  

1 K. Mf3HLFTHALER, Biochim. Biophys. Acta 3, 527 (1949); Z. 
Zellforsch. 38, 299 (1953). 

z K. MOHLETHALER, Biochim. Biophys. Acta ;~, 527 (1949). 
a Supported by a grant from the National Heart Institute, U.S. 

Public Health Service. 

Fig. 4.-High magnification of part of disc, gold manganin-shadowed. 
uJ = unit fibril; t[ = twisted fibrils; pf ~ parallel-running fibrils; 

/9 = suggestion of periodicity. Magnification x 42,10o. 

The Visualization of the Granulated Mitochon-  
drial Inner Body through Treatment  of Isolated 

Mitochondria with Xylene~ 

In  a p rev ious  c o m m u n i c a t i o n  i t  was  s h o w n  2 t h a t  iso- 
l a t ed  r a t  l iver  m i t o c h o n d r i a  s u s p e n d e d  in d is t i l led  wa te r  
and  dr ied  down  on F o r m v a r  f i lms in vacuo a t  0°C are an 
exce l l en t  o b j ec t  for e l ec t ronmic roscop ica l  s tud ies  of 
m i t o c h o n d r i a l  s t r uc tu r e .  In  such  p r e p a r a t i o n s  t h e  mi to-  
c h o n d r i a  r evea led  t h e m s e l v e s  as c o m p o s e  d of t h r e e  main  
c o n s t i t u e n t s :  (1) a g r a n u l a t e d  inner  body ,  (2) a very  
f inely  g r a n u l a t e d  m a t r i x  ma t e r i a l  a n d  (3) a m e m b r a n e  
s u r r o u n d i n g  the  m i t o c h o n d r i o n .  

1 This work is a part ot an investigation supported by a grant from 
The Swedish Cancer Society. 

G. GL1MSTEDT, S. LAGERSTEDT, and I,:. S. LUDWIG, Exp. Cell 
Res. 7, 1954 (in press). 


