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An Electron Microscopic Observation on Diplococcus-Shaped Vesicles in Papillary Muscle of Rat 
Heart 

D u r i n g  a s t u d y  o n  t h e  sub-mic roscop ic  a p p e a r a n c e  of 
t h e  p a p i l l a r y  musc le  of  r a t ,  we obser~-ed wel l -def ined 
vesicle- l ike s t ruc tu re s .  E a c h  one  was  usua l ly  m a d e  u p  of 
2 h e m i s p h e r i c a l  vesicles,  m e a s u r i n g  a b o u t  1400 A in 
d i ame te r ,  800 A in rad ius ,  w i t h  t h e i r  f l a t  sur faces  paral le l .  
T h e i r  a spec t  was  r e m i n i s c e n t  of diplococci  (Figure  1). The  
wal l  of e ach  h e m i s p h e r i c a l  vesicle  was  a b o u t  40 ] t  t h i c k  
a n d  a p p e a r e d  more  e l ec t ron-dense  a t  t he  f l a t  p o r t i o n  of 
t h e  vesicles.  I n  each  d ip lococcus - shaped  s t ruc tu re ,  t h e  
2 oppos i te  f l a t  sur faces  were s e p a r a t e d  b y  a 160 ]k wide 
in te r space ,  w h i c h  a p p e a r e d  to  b e  s u b d i v i d e d  aga in  b y  a 
20 ]k t h i c k  d i s c o n t i n u o u s  m e m b r a n e .  W i t h i n  t h e  vesicles,  
a tow e lec t ron-opaque ,  e v e n l y  d i spersed  m a t e r i a l  was  
obse rved .  D e p e n d i n g  on  t h e  sec t ion  p lane ,  e ach  diplo-  

coccus - shaped  s t r u c t u r e  a p p e a r e d  as a r o u n d  b o d y  or  a 
s ingle  vesicle  c o n t a i n i n g  d i f f e r en t ly  osmiophi l i c  ma te r i a l .  
I n t e r m i n g l e d  w i t h  t h e  d ip lococcus - shaped  s t ruc tu re s ,  
e m p t y  vesicles l a rger  in size cou ld  occas iona l ly  be  found .  
T h e y  v e r y  l ikely r e p r e s e n t  a l a t e r  e v o l u t i o n a r y  s t age  of 
t h e  d ip lococcus- l ike  vesicles.  No morpho log ica l  d i f ference  
was  o b s e r v e d  w h e n  o s m i u m  t e t r o x i d e  2 %  buf fe red  w i t h  
v e r o n a l - a c e t a t e  (pH 7.4) or  6 %  g l u t a r a l d e h y d e  a t  p H  7.4 
in 0 . 1 M  s o d i u m  c a c o d y l a t e  were used  as  f ixa t ives .  

D ip lococcus - shaped  s t r u c t u r e s  lay  s c a t t e r e d  in t h e  
n a r r o w e r  spaces  b e t w e e n  n e i g h b o u r i n g  ca rd i ac  cells ins ide  
t h e  t r a n s v e r s e  t u b u l a r  sys t em,  a n d  could  fill t h e  focal  
a reas  of d i l a t a t i o n s  occur r ing  a long  t h e  i n t e r c a l a t e d  discs 
(F igure  2). Such  in t e r ce l lu l a r  gaps,  w h e n  c u t  ob l ique ly ,  

Fig. 2. Diplococcus-shaped structures filling an intercellular gap 
(IG) at the intercalated disc (ID). x 66,000. 

Fig. 1. Diplococcus-shaped vesicles within a 
narrow interstitial space between 2 heart 
muscle ceils. ID, intercalated disc. x 60,000. 
The insets show a typical diplococcus-shaped 
structure at higher magnification: (a) cut 
perpendicularly, (b) cut tangentially. 
× 124,400. 

Fig. 3. Electron micrograph showing several diplococcus-shaped 
vesicles encircled by membrane and located in close contact with 
2 multivesicular bodies (MB) at the cell periphery. ES, extra- 
cellular space; MF, myofibrils, x 50,000. 
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los t  t h e i r  c lear  c o n t a c t  w i t h  t h e  i n t e r c a l a t e d  disc a n d  
a p p e a r e d  in fo rm of i n t r a c e l l u l a r  saccules  i n c o m p l e t e l y  
s u r r o u n d e d  b y  m e m b r a n e  a n d  showing  ves icu la r  s t ruc-  
t u r e s  inside.  

A l t h o u g h  t h e  or ig in  of t he  d ip lococcus - shaped  vesicles  
is st i l l  u n k n o w n ,  some morpho log ica l  o b s e r v a t i o n s  were  
m a d e  wh ich  f a v o u r  a close r e l a t i o n s h i p  b e t w e e n  such  t y p e  
of s t r u c t u r e s  a n d  t h e  m u l t i v e s i c u l a r  bodies ,  lVIembrane- 
b o u n d  bodies  w i t h  d ip lococcus - shaped  s t r u c t u r e s  ins ide  
were  f r e q u e n t l y  f o u n d  i m m e d i a t e l y  b e n e a t h  t h e  p l a s m a  
m e m b r a n e  nea r  t h e  m u l t i v e s i c u l a r  bod ies  (F igure  3). 
F u r t h e r m o r e ,  t r a n s i t i o n a l  bod ies  c o n t a i n i n g  d ip lococcus-  
s h a p e d  s t ruc tu re s ,  t o g e t h e r  w i t h  sma l l e r  vesicles  n o t  un-  
l ike those  in m u l t i v e s i c u l a r  bodies ,  occu r red  a t  t h e  cell 
pe r iphe ry .  I t  would  the re fo re  seem conce ivab le  to  con-  
c lude  t h a t  as t he  m u l t i v e s i c u l a r  bodies  r each  t h e  e x t r e m e  

p e r i p h e r y  of t h e  cell, t h e i r  ves icu la r  s t r u c t u r e s  increase  
in size a n d  a f t e r  a s s u m i n g  t he  a spec t  of 'd ip lococci '  t h e y  
a re  d i scha rged  t h r o u g h  t h e  m e m b r a n e .  

Zusammen[assung. Vesike la r t ige  Gebi lde  w u r d e n  in 
P a p i l l a r m u s k e l n  yon  R a t t e n  b e o b a c h t e t .  Diese  wie Diplo-  
k o k k e n  a u s s e h e n d e n  Doppe lves ike l  l agen  a n  de r  Zel lober-  
fl~che, i n n e r h a l b  de r  t r a n s v e r s a l e n  T u b u l i  u n d  i m  Zwi- 
s c h e n r a u m  de r  Glanzs t re i fen .  Die  E r g e b n i s s e  lassen  eine 
enge  B e z i e h u n g  zwischen  diesen d i p l o k o k k e n a r t i g e n  Vesi-  
ke ln  u n d  den  s o g e n a n n t e n  Z y s t i s o m e n  v e r m u t e n .  
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I n t e r f e r e n z 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 n  M e d u l l o b l a s t o m -  u n d  G l i o b l a s t o m z e l l e n  ~ 

N e b e n  den  b e k a n n t e n  h i s t o c h e m i s c h e n  U n t e r s c h i e d e n  
zwischen  G l i o b l a s t o m e n  u n d  M e d u l l o b l a s t o m e n  f a n d e n  
VIALE u n d  FONDELLI 2 Hinweise  ffir V e r s c h i e d e n h e i t e n  
in  de r  R N S - Z u s a m m e n s e t z u n g  be ide r  T u m o r a r t e n .  D a  
die R N S  die P r o t e i n s y n t h e s e  e n t s c h e i d e n d  s t eue r t ,  soll 
m i t  e iner  q u a n t i t a t i v e n  Methode ,  de r  I n t e r f e r e n z m i k r o -  
skopie,  a n  Zel len y o n  2 i m  W a c h s t u m s v e r h a l t e n  a n d  
Mal ign i tAtsgrad  Ahnl ichen  T u m o r a r t e n  u n t e r s u c h t  we t -  
den,  o b  s ign i f ikan te  U n t e r s c h i e d e  zwischen  K e r n -  u n d  
C y t o p l a s m a t r o c k e n g e w i c h t e n  be i  d iesen  s chne l lwachsen -  
den  Geschwt i l s t en  bes t ehen .  

Material und Methode. Die u n t e r s u c h t e n  T u m o r e n  
(5 G l i o b l a s t o m e  u n d  4 Medu l lob la s tome)  w u r d e n  sofor t  
n a c h  de r  o p e r a t i v e n  E n t n a h m e  in Alkoho l  f ixier t ,  in  
P a r a f f i n  e i n g e b e t t e t  u n d  7 tz d ick  ge s chn i t t en .  Die  un-  
ge f~ rb t en  P r ~ p a r a t e  b r a c h t e n  wir  o h n e  H a f t m i t t e l  au f  
p lanpara l l e le ,  s p a n n u n g s f r e i e  u n d  mate r ia lmAss ig  h o m o -  
gene O b j e k t t r ~ g e r  au f  u n d  e n t f e r n t e n  das  P a r a f f i n  m i t  
Xy lo l  3. Die E inze l ze l lmessungen  w u r d e n  m i t  e inem 
S t a n d a r d - W L - P O L - I n t e r f e r e n z m i k r o s k o p  (Fa. Zeiss) in  
e inem re l a t i v  t e m p e r a t u r k o n s t a n t e n  u n d  a b g e d u n k e l t e n  
R a u m  ausgef i ihr t ,  wie v o n  FRANCA u n d  FORAKER 4 u n d  
SEHRBUNDT u n d  MULLER 5 angegeben .  N a c h  de r  A r t  de r  
V o r b e h a n d l u n g  w e r d e n  m i t  d ieser  M e t h o d e  haup t sAch-  
l ich P r o t e i n s t r u k t u r e n  erfasst .  Als spezif isches  Re f rak -  
t i o n s i n k r e m e n t  b e n u t z t e n  wir  d e n  W e r t  0,18. Auf  die 
P r o b l e m a t i k  dieses a l lgeme in  in de r  I n t e r f e r e n z m i k r o -  
skopie  b e n u t z t e n  I n k r e m e n t e s  h a b e n  w i t  a n  a n d e r e r  
Stel le  aus f i ih r l i ch  h ingewiesen  (SEHRBUNDT u n d  GEN- 
TILE, i m  D r u c k  u n d  SEHRBUNDT, SCHRODER u n d  UHLEN- 
BRUCK, im Druck) .  Die  g e m e s s e n e n  W e r t e  s e t z t e n  wi r  in  
die  in  de r  I n t e r f e r e n z m i k r o s k o p i e  f ib l ichen  F o r m e l n  e in ;  
es w u r d e n  1043 G t iob l a s t om -  u n d  439 M e d u l l o b l a s t o m -  
zel len ausgewer t e t .  

Ergebnisse. Ffi r  die E inze lmeBser i en  w a r  e ine  E n t -  
s c h e i d u n g  f iber  die s t a t i s t i s c h e  V e r t e i l u n g s a r t  n i c h t  zu 
t r e f fen ;  es h a n d e l t  s ich o f fens ich t l i ch  u m  Mischve r t e i l un -  
gen. Zu r  B e r e c h n u n g  de r  S ign i f ikanz  b e n u t z t e n  w i t  des-  
h a l b  ve r t e i lungs f re i e  V e r f a h r e n  u n d  b i l d e t e n  aus  den  
E i n z e l m e s s w e r t e n  ffir C y t o p l a s m a  u n d  K e r n  jedes  T u m o r s  
neue  S u m m e n h A u f i g k e i t s v e r t e i l u n g e n .  D a  bei  in te r fe renz-  
m i k r o s k o p i s c h e n  Mess re ihen  v ie l fach  l o g a r i t h m i s c h - n o r -  
ma le  V e r t e i l u n g e n  a u f t r e t e n  (SCHIEMER et  al. ~, SCHRO- 
DER 7, SEHRBUNDT et  al., im  Druck) ,  w u r d e  e in  VVahr- 
s che in l i chke i t sne t z  m i t  l o g a r i t h m i s c h e r  Abszisse  b e n u t z t .  

F i g u r  1 zeigt,  dass  die S t e igung  de r  G e r a d e n  bei den  
K e r n w e r t e n  viel  gr6sser  i s t  als be i  d e n e n  des Cyto-  
p la smas ,  so dass  die T r o c k e n s u b s t a n z k o n z e n t r a t i o n  in  
C y t o p l a s m a  s t a r k e r  v a r i i e r t  als im  Kern .  Das  l~sst  s ich 
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Fig. 1. Summenh~ufigkeitsverteilung aUer Glioblastomwerte im 
logarithnfischen Wahrscheiniichkeitsnetz. o Cytoplasma, • Kern. 
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