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Zusammeniassung. Es h a t  sich gezeigt, dass  eine nahe  
Wechse lbez iehung  zwischen der  Vermehrungsgeschwin-  
digkei t  der  symbio t i schen  Chloralla-Bev61kerung im -Pa- 
ramecium bursaria und  der  Vermehrungsgeschwind igke i t  
des Wir t s  bes teh t ,  wenn  m a n  diese Ku l tu r  der  Licht-  
e inwirkung ausse~zt. Die durchschn i t t l i che  (mittlere) An- 

zahl von Algenzellen pro Protozoenzel le  ist in Massenkul-  
tu ren  von  Lichtst~Lrke und  Einwirkungsze i t  unabh/ingig.  
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On the Presence  of Mult ives icular  Bodies  in Leishmania donovani 

Single m e m b r a n e  l imi ted  cy toplasmic  bodies  con- 
ta in ing  smal l  vesicles enclosed in a smoo th  membrane ,  
called mul t ives icular  bodies, are of ten found in tile cyto-  
p lasm of m a n y  cellular types  in me tazoan  animals  
(HRUBAN and  RECHClGL1). The ma t r i x  of mul t ives icular  
bodies  shows the  ac t iv i ty  of acid phospha t a se  (MoE et  
a!.~ ). The role of these  bodies in lyric processes has  been 
d e m o n s t r a t e d  by  BIBERFELD et al. 3 and  by  SMITH and  
FARQUI~AR 4. I t  was suggested t h a t  mul t ives icular  bodies 
arise by  seques t ra t ion  of the  vesicles fo rmed in t h e  Golgi 
complex  (BIBERFELD et a l ) ;  ERICSSON and GLINSMANN 5; 
SMITH and  FARQUHAR4). 

I t  is the  purpose  of th is  paper  to repor t  on the  presence 
of tnul t ivesicular  bodies in Leishmania donovani, a para-  
sitic p ro tozoan  belonging to the  family Trypanosomat idae .  
The re la t ion of the  mul t ives icular  bodies of Leishmania 
to Golgi complex  will also be discussed. 

L. donovani was kep t  in vi t ro  for several  years  in 
d iphasic  m ed ium prepared  a c c o r d i n g  to T o m e  et  al. ~. 
For  e lectron microscopy the  cells were f ixed for 5 h a t  
4 ~ in 3% g lu ta ra ldehyde  buffered wi th  s-collidine. The 
cells were pos t f ixed  in 4% unbuffered  osmium te t rox ide  
solut ion for addi t iona l  14 h a t  the  same t empera tu re .  
Af te r  dehyd ra t i on  in ethanol ,  the  cells were e m b e d d e d  in 
E p o n  812. The sect ions were s ta ined  wi th  lead ci trate.  

All cells p resen t  in the  cul ture med ium were in the  
l ep tomonad  form. For  general  u l t r a s t ruc tu ra l  da t a  of 
these  cells, see original  papers  by  ~UDZINSKA et  al. ~ and 
DJACZENKO et al. s. The Golgi complex  of Leishmania was 
mos t  f r equen t ly  s i tua ted  in a j ux t anuc lea r  posi t ion 
(Figure 1). I t  was composed  of paral lel  a r rays  of f l a t t ened  
sacs and  vacuoles.  Some of t h e m  were s l ight ly d i s tended  
and  con ta ined  accumula t ions  of small  smooth-wal led  
vesicles wi th  wa t e ry  content .  The a m o u n t  of vesicles 
per  single Golgi complex  was variable.  Mult ivesicular  
bodies  of L. donovani (Figures 2 and  3) were l imi ted  by  
a single m e m b r a n e  95 A thick.  The whole inter ior  of 
the  b o d y  was t igh t ly  packed wi th  vesicles hav ing  similar  

morphological  proper t ies  as the  vesicles seen in t he  Golgi 
complex.  Some of the  vesicles had  the  t en d en cy  to  dis- 
solve in the  ma t r i x  of the  body.  In  some ins tances  t he  
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Fig. 1. Golgi complex (G) contains in one of its sacs small smooth 
vesicles (arrow). Multivesicular body (mv) is seen in the proximity 
of the Golgi complex. The nucleus (N) contains prominent nncleolus 
(n). At the cellular periphery is visible a mitochondrion (m). A part 
of the flagellum is marked (F). • 36,000. 
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mul t ives icular  bodies  con ta ined  m e m b r a n e o u s  f r agmen t s  
(Figure 2). Whor l s  of m e m b r a n e s  and lysosome-l ike par-  
t icles were of ten  seen in the  p rox imi ty  of the  bodies 
(Figure 3). 

There  is no ind ica t ion  in the  l i te ra ture  of the  exis tence 
of nmlt ives icular  bodies in protozoa.  Mi tochondr ia l  s truc-  
tures  ordinar i ly  t i gh t l y  packed wi th  vesicles and consid- 
ered to be s imilar  to  nmlt ives icular  bodies  of h igher  
an imals  are the  only repor ts  on the  sub jec t  (ANDERSO>~ 
and  ~BEAMS9; ANDERSONI~ GAVIN et al . l l ;  WANKO et 
a1.12). Detai led descr ip t ion  of L. donovani by  RUDZlNSKA 
et al. v does no t  con ta in  any  r emark  on the  exis tence  of 
mult ivesicular  bodies  in this  species. This  fact  m a y  be 
due to  older p repa ra t ive  techniques  used by  these authors .  
These techniques  p robab ly  were no t  sui table  to preserve  
adequa te ly  the  s t ruc tures  ment ioned .  Ano the r  exp lana t ion  
m a y  be t h a t  ];~UDZI~SKA et a12 s tudy ing  the  t r ans fo rma-  
t ion  of Le i shman ia  to l ep tomonad  form of L. donovani 
l imi ted  the i r  observa t ions  to the  period of 21 h following 
the  passage of cells f rom intracel lular  to  extracel lular  
biotopes.  I t  is possible t h a t  dur ing such a shor t  per iod 
the  mul t ives icular  bodies had  not  ye t  appeared.  Our 
observa t ions  show convincingly t h a t  vesicles of the  mult i -  
vesicular  bodies have  the i r  origin in the  Golgi complex.  
Mature  mul t ives icular  bodies conta in  also membraneous  
f ragments ,  which,  according to BIBERFI~LD et al. a, can 
be considered as proof  of the i r  lyt ic  ac t iv i ty .  Close spat ia l  
re la t ionship of mul t ives icular  bodies to whorls  of mere-  

branes  and p r i m a r y  lysosomes as seen in our  mate r ia l  
serves as an addi t iona l  proof  in favour  of such an as- 
sumpt ion .  

Fig. 3. The multivesicular body is located in the vicinity of the 
whorl of nmmbranes (white asterisk). Many lysosome-like bodies (L) 
are easily discernible at the periphery of the multivesicular body. 
• 48,000. 

Riassunto.  Nel presen te  lavoro gli autor i  hanno  riferi to 
la presenza  di corpi  mult ivescicolar i  in Le i shman ia  dono- 
vani. Le vescicole di ques t i  corpi si fo rmano  nei vacuoli  
de l l ' appara to  di Golgi. Le immagin i  al microscopio elet- 
t ronico mos t r ano  ch ia ramen te  i segni dell 'attivit~t l i t ica 
dei corpi mult ivescicolari .  
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Fig. 2. The multivesicular body (mv) contains vesicles and frag- 
ments of cytoplasmic membranes (arrows). x 48,000. 
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