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l ipid drople ts ,  r evea led  n u m e r o u s  large l ipid d rop le t s  
a f t e r  reserp ine  t r e a t m e n t ,  see F igure  4. The  p i t u i c y t e s  
h a d  fo rmed  processes  wh ich  s u r r o u n d e d  t h e  neuro -  
sec re to ry  axons .  Some of t h e  t e r m i n a l s  were found  to be  
i n v a g i n a t e d  in t he  c y t o p l a s m  of t he  p i t u i cy t e s  (Figure  4). 

The  doses of r ese rp ine  used in t h e  p r e sen t  s t u d y :  1, 2.5, 
5 a n d  10 mg/kg ,  wh ich  are genera l ly  used on  e x p e r i m e n t a l  
an ima l s  to  deple te  t he  amines ,  were found  to  p roduce  
m a r k e d  u l t r a s t r u c t u r a l  changes  in t h e  n e r v e  t e rmina l s ,  
sugges t ing  a v igorous  release of h o r m o n e  granules .  Due  
to t he  dep le t ion  of g r a n u l a r  mate r ia l ,  t h e  r eac t ion  of t h e  
p i t u i cy t e s  seemed wel l -adap ted .  I t  h a s  been  sugges ted  
t h a t  t h e  p i t u i cy t e s  are  i nvo lved  in t h e  secre t ion  process  
of the  h o r m o n e  reIease~. The  phagocy tos i s  of t h e  n e r v e  
t e r m i n a l s  b y  the  p i tu i cy te s  ha s  been  observed ,  e.g. a f t e r  
s t a lk  t r a n s s e c t i o n  lead ing  to  an  increase  in t he  l ipid 
droplets~0, n .  The  conspicuous  f ind ing  of e n h a n c e d  clear  
smal l  vesicles in t he  axon  t e rmina l s  suggests  t h e i r  par t ic i -  
p a t i o n  in t he  release of h o r m o n e s  in some way.  The i r  
origin,  c o n t e n t  and  func t ion ,  and  especial ly  t h e i r  r e l a t ion  
to t he  h o r m o n e  s torage  granules ,  is still  u n s e t t l e d  le. I f  t h e  
h o r m o n e  release induced  b y  reserp ine  t r e a t m e n t  is caused  
b y  i n h i b i t i o n  of t h e  amine-erg ic  con t ro l  of t he  h o r m o n e  
release, is i t  due  to o the r  pha rmaco log ica l  p roper t i e s  of 
reserpine,  e.g. toxic  or lyr ic  p roper t i e s  of the  dosages  
used, or does reserp ine  i n t e r a c t  in t he  g r a n u l a r  b o n d i n g  

m e c h a n i s m  ? This  ques t i on  r e m a i n s  to  be  answered.  To 
d i f f e ren t i a t e  t h e  poss ib le  mech an i s ms ,  s tud ies  w i t h  dif-  
f e r en t  dosages of r ese rp ine  c o m b i n e d  w i t h  in  v i t ro  s tud ies  
a n d  us ing  chemica l  s y m p a t h e c t o m y  to exc lude  t h e  effect  
of aminerg ic  i n n e r v a t i o n ,  are  in  progress.  

Summary. The  doses of reserpine ,  w h i c h  are genera l ly  
used to  deple te  a m i n e s  f rom t h e  n e r v o u s  t i ssue  caused  
m a r k e d  u l t r a s t r u c t u r a l  changes  in t h e  n e u r a l  lobes of 
reserp ine  t r e a t e d  ra ts .  T h e  f ind ings  sugges ted  dep le t ion  
of neu rosec re to ry  granules ,  inc reased  lysosomal  a c t i v i t y  
an d  changes  in t h e  p i tu icy tes .  
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Unusua l  Mitochondria  in H u m a n  Skeletal  Muscle  

Dur ing  recen t  years,  m a n y  a typ ica l  m i t o c h o n d r i a  
h a v e  been  repor ted ,  and  severa l  pa tho log ica l  cond i t ions  
are k n o w n  in which  m i t o c h o n d r i a l  a l t e r a t ions  h a v e  been  
o b s e r v e d ~ - n .  Megami tochondr i a ,  for ins tance ,  cha rac t e r -  
ized b y  a n  eno rmous  d imens ion  of t he  m a t r i x  and  a 
reduced  n u m b e r  of cr i s tae  h a v e  been  found  in a neph ro t i c  
syndrome ,  id iopa th ic  c a r d i o m y o p a t h y ,  and  can  be 

e x p e r i m e n t a l l y  i nduced  in h e p a t o c y t e s  of roden t s  a f t e r  
feeding e t h i d i u m  b r o m i d e  or chloramphenico112,13 

The  purpose  of th i s  c o m m u n i c a t i o n  is to  r epo r t  on  a 
h i t h e r t o  u n k n o w n  morpho log ica l  p h e n o m e n o n  of mi to -  
chondr i a  which  has  been  obse rved  in one case of sys temic  
sclerosis (scleroderma) d u r i n g  e lec t ron  microscopica l  
s tudies  of h u m a n  skele ta l  muscle.  

Material and method. T h e  p a t i e n t  was  a 40-years-old  
male  w h o  showed a genera l ized  c u t a n e o u s  sc le roderma  of 
a t  l eas t  2 years  du ra t ion .  T h e  spec imens  of the  muscle  
b iopsy  were pref ixed  in buf fe red  g l u t a r a l d e h y d  and  pos t -  
f ixed in buffered  OsO~-solution. U l t r a t h i n  sec t ion  were 
i n v e s t i g a t e d  e lec t ron  microscopica l ly  a f te r  s t a in ing  w i t h  
u r a n y l  a ce t a t e  an d  lead c i t r a t e  solut ions.  

Results and discussion. T h e  muscle  cells i n v e s t i g a t e d  in 
th i s  case are c h a r a c t e r i z e d  b y  t h e  presence  of a b u n d a n t  
m i t o c h o n d r i a ,  m o s t  of wh ich  are loca ted  nea r  t h e  sarcolem-  
m a  s u r r o u n d i n g  t h e  nuc leus  (Figure 1). The  m i t o c h o n d r i a  
- usua l ly  spher ica l  or s o m e w h a t  e longa ted  - are loca ted  
v e r y  close, so t h a t  no o the r  organel ls  can  be seen. T h e y  

Fig.  1. Tis m i c r o g r a p h  p resen t s  the  s u b s a r c o l e m m a i  p a r t  of a muscle  
fibre which contains a nucleus (n) and abundant mitochondria (m) 
partly showing a drumstick-like shape, i = interstitial space. • 12,500. 
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have  a modera te ly  dense ma t r ix  and a d iameter  of only  
0.03-0.05~xm. The mos t  s t r iking feature  of these mi to-  
chondria l  accumula t ions  is the  presence of numerous  
mi tochondr ia  which are about  1-3 ~xm long and 0.15- 
0.75 ~m thick, pa r t ly  showing a paral lel  a r rangement  
(Figures 1 and 2). These mi tochondr ia  conta in  a m a t r i x  
hav ing  greater  electron opac i ty  t h a n  others,  so t h a t  no 
in ternal  s t ruc ture  can be seen. However ,  the  surrounding 
membrane  of these organdies  exhibi ts  a hoodlike forma-  
t ion a t  the i r  ends in which membraneous  s t ructures  are 
r andomly  dis t r ibuted,  which gives only this region the  
typica l  mi tochondr ia l  appearance (Figure 3). The hoods 
are clearly bordered by  the  usual  mi tochondr ia l  membra-  
ne, showing a dis t inct  separat ion of the  inner  and outer  

Fig. 2. Paral le l  a r rangement  of morphologica l ly  unusual  nfitochon- 
dr ia  surrounded by  numerous  nf i tochondria  showing typ ica l  struc- 
ture.  n ~ nucleus. • 31,500. 

Fig. 3. Among normal mitochondria single abnormal forms clearly 
showing the hooded ends. 1 = lipid droplet. • 31,200. 
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Fig. 4. Schemat ic  i l lus t ra t ions  of bo th  types  of the unusua l  Inito- 
ehondria.  

membrane .  The in ternal  s t ructures  are considered to be 
mi tochondr ia l  cristae. Some of these hooded mi tochondr ia  
exhibi t  a similar  in te r rupt ion  of their  homogeneous  
ma t r ix  in the  middle  of thei r  drumst ick- l ike  shape. A 
graphic  in te rpre ta t ion  of these mi tochondr ia  is presented 
in Figure  4. Occasionally, the  surrounding cy top lasm 
contains  single lipid droplets f rom which the  lipid has 
pa r t ly  been removed  dur ing dehydra t ion  (Figure 3). 

I t  should be emphasized t h a t  similar  a l terat ions of the  
mi tochondr ia  were never  observed dur ing our studies on 
muscle biopsies in numerous  cases of progressive sclero- 
de rma  and o ther  collagen diseases 14-17. Therefore,  we are 
convinced t h a t  the  unusual  mi tochondr ia  described have  
no significance for the  pathological  changes of the  muscle 
cells observed in collagen diseases. Thus,  an explanat ion  
of the  presence of these mi tochondr ia  is not  immedia te ly  
apparent .  Such a modif icat ion of mi tochondr ia  m a y  be 
dependant ,  at  least  in part ,  on local pathological  condi- 
tions, which m a y  faci l i tate  exchange of metabol ic  inter- 
mediates  be tween  the  mi tochondr ia  ma t r ix  and the  
surrounding cy top lasm so t h a t  the  ma t r ix  becomes more 
extens ive  and of a greater  electron density.  

Zusammen]assung. Bei e lekt ronenmikroskopischen Un- 
te rsuchungen an Muskelbiopsien yon  Kranken  mi t  pro- 
gressiver Sklerodermie konnten  in e inem Fal l  ungew6hn- 
lich viele, gr6sstenteils kugelige Mitochondrien mi t  einem 
Durchmesser  yon 0,03-0,05 txm subsarkolemmal  beob- 
ach te t  werden. Zwischen diesen befanden sich zahl- 
reiche st~tbchenf6rmige Mitochondrien mi t  einer Lgnge 
yon 1-3 [xm und einer Dicke yon 0,15-0,75 [xm, deren 
Enden  etwas kappenar t ig  erwei ter t  sind und eine normale 
Mat r ix  m i t  einzelnen Cristae aufweisen, w~Lhrend die 
iibrige Mat r ix  homogen  erscheint.  
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