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Activity of Contractile Vacuole in the Parasitic Ciliate, B a l a n t i d i u m  coil 

The contrac t i le  vacuole of p ro tozoa  is responsible  for 
ma in ta in ing  proper  osmotic  pressure  in the  cy top lasm of 
the  cell. This is done by  dra ining excess of wa te r  f rom the  
cy top lasm and expell ing i t  out.  The paras i t ic  ciliate, 
Balan t id ium coli, has  2 contrac t i le  vacuoles,  one at  the  
poster ior  end and  the  o ther  s i tua ted  more  anter ior ly .  The 
ac t iv i ty  of these  vacuoles has no t  been  s tudied  previously.  
The s t ra in  of B.  coli used in th is  s tudy  was isolated f rom 
pig faeces and  m a i n t a i n e d  in ]ONES' m e d i u m  1. I t  was kep t  
a t  37 ~ and  subcul tured  every  3 or 4 days.  For  th is  s tudy  
the  cil~ates were f irs t  t r ans fe r red  to a s tarch-free  m e d i u m  
for 3 days  and then  examined .  S ta rch-con ta in ing  paras i tes  
were qui te  unsui tab le  for th is  purpose  as s ta rch  grains 
obscured  the  in ternal  s t ruc ture  of the  organism. To s tudy  
the  ac t iv i ty  of the  vacuoles,  a small  drop of med ium con- 
ta in ing  the  paras i tes  was p u t  on a slide and sealed wi th  a 
cover-glass. The slide was then  left  a t  room t e m p e r a t u r e  
for abou t  1/2 h. This slowed down the  paras i tes  suff ic ient ly  
to  be observed and p h o t o g r a p h e d  wi thou t  much  difficulty.  
Observa t ions  were m a d e  under  phase -con t r a s t  using a 
Lei tz  O r t h o m a t  microscope.  P h o t o g r a p h s  were t aken  wi th  
an electronic flash on a K o d a k  Tr i -X film. 

The sequence of events  d isplayed by  the  an te r ior  
vacuole was as follows: 1. There  was a gradual  filling up 
of the  vacuole wi th  en la rgement  of its size. The vacuole 
was irregular  in shape.  2. There  was no ap p a ren t  increase 
in size and  the  vacuole ma in t a ined  its irregular shape.  
3. The vacuole appeared  turg id  and fully enlarged and  it 
became  spherical  in shape.  4. The vacuole suddenly  col- 
lapsed and  expel led its con ten t s  and  became con t rac ted  
in size and  irregular  in shape.  The whole cycle general ly  
las ted f rom 20-25 sec. The final  phase  of expuls ion was 
ex t remely  fas t  and took only a f ract ion of a second. The  
2 vacuoles in B. coli appa ren t l y  worked i ndependen t  of 
each o ther  and did no t  enlarge or con t rac t  s imul taneously .  

The ac t iv i ty  of contract i le  vacuoles in pro tozoa  has  
been  s tudied  by  a n u m b e r  of au thors  and the  subjec t  is 
briefly reviewed by  ORaAN et a l )  dur ing the  course of the i r  
s tudy  on the  contract i le  vacuole of Paramec ium mul t i -  
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Fig. 1. Phase 1 in which there is gradual filling up of the anterior 
vacuole. The vacuole appears irregular, a, anterior vacuole; p, pos- 
terior vacuole. 

Fig. 3. Phase 3 in which the vacuole is turgid and sphericai just 
before the expulsion of its contents, a, anterior vacuole; b, posterior 
vacuole. 

Fig. 2. Phase 2 in which the vacuole is still irregular, a, anterior Fig. 4. Phase 4 in which the vacuole has collapsed and emptied its 
vacuole; p, posterior vacuole, contents, a, anterior vacuole; p, posterior vacuole. 
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micronucleatum. I t  is ind ica ted  in the i r  s tudy  t h a t  t he  
collapse of the  vacuole occurs due to  t he  force of the  sur- 
rounding  endop la sm and  no t  because of the  con t rac t ion  
of t he  vacuole itself. I t  is, therefore ,  sugges ted  by  t h e m  
t h a t  the  t e r m  'cont rac t i le  vacuole '  is a mi snomer  and  it 
will be  more  accura te  to describe i t  as the  'water -  
expuls ion '  vesicle. However ,  in th is  s tudy  i t  was observed  
t h a t  t he  vacuole  became  turg id  and comple te ly  spherical  
jus t  before  expulsion,  ind ica t ing  an in te rna l  bui ld-up of 
pressure.  If  t he  expuls ion were  to  occur as a resul t  of ex- 
te rna l  pressure  one would have  expec ted  the  vacuole  to  
become f l a t t ened  or i r regular  pr ior  to  expuls ion of its 
contents .  

Rdsumd. Chez le Balan t i d ium  coli, la vacuole cont rac t i le  
se rempl i t  g radue l l ement  e t  s ' agrandi t .  Aprgs une  phase  
s ta t ionnai re ,  p e n d a n t  laquelle elle res te  irr6guli~re en 
apparence ,  elle se gonfle ent i~rement ,  dev ien t  sph6rique,  
et  puis s 'affaisse  s u b i t e m e n t  et  expulse son contenu.  
L ' a f f a i s semen t  est  tr~s rap ide  et  ne p rend  qu 'une  f rac t ion 
de seconde. Le cycle ent ier  dure g6n6ral lement  20 5" 25 
secondes.  
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P r o d u c t i o n  de n i d u l o t o x i n e  par  des  Aspergillus a p p a r t e n a n t  fi d i f f6rentes  espbces  

Dans  une note  p r6c6dente l  nous  avons  fair men t i o n  de 
la mise ell 6vidence dans  des ex t ra i t s  de cul tures  Jn v i t ro  
d 'Aspergi l lus  n idu lans  W i n t  d ' u n e  nouvelle  mycotoxine ,  
la n idulotoxine .  Cette  subs tance  a 6t6 purifi6e 5, pa r t i r  
d ' ex t r a i t s  ch loroformiques ;  elle cristallise en aiguilles 
incolores;  en ch roma tograph ie  en couche mince  son spot  
pr6sente  une in tense  f luorescence rouge-br ique  sous irra- 
d ia t ion  UV;  sa toxici t6 peu t  ~tre r6v616e par  inocula t ion 
int ra-p6r i ton6ale  au cane ton  5`g6 d ' u n  jour, on par  inocu- 
la t ion dans  l'ceuf embryonn6  de poule. L ' obse rva t i on  
for tu i te  de la pr6sence sur des c h r o m a t o g r a m m e s  d 'ex-  
t ra i t s  d 'A .  versicolor Tir. d ' u n  spot  a y a n t  les caract~res de 
celui de la n idu lo tox ine  nous a incit6s 5. rechercher  si ce t te  
m y c o t o x i n e  6taft  synth6t is6e par  des Aspergi l l~s  n ' a p p a r -  
t e n a n t  pas  au groupe nidulans .  

Les souches utilis6es darts l ' exp6r imen ta t ion  on t  6t6 
isol6es dans  no t re  labora to i re  d '6chant i l lons  de c6r6ales 
ou d ' a l imen t s  compos6s dest in6s 5" l ' a l imen ta t ion  du 
b6tail  2. L ' a p p a r t e n a n c e  t a x o n o m i q u e  de chacune  d'el les 
a 6t6 ~tablie selon les crit~res proposes  par  RAPER et 
FENNELL 3. Les souches a p p a r t e n a n t  aux groupes A. 
glaucus, A .  candidus,  A .  clavatus, A .  nidulans,  A .  ochra- 
ceus, A .  f lavus-oryzae, A .  /umigatus ,  A .  restrictus, A .  
/ lavipes ont  6t6 cultiv6es sur milieu l iquide syn th6 t ique  de 
Czapek modifi6 selon BRIAN et al. 4 et  suppl6ment6  en 
asparagine  au t a u x  de 20/oo, celles du groupe A.  versicolor 
sur milieu de Czapek modifi6 selon BRIAN et al. * mais  con- 
t e n a n t  seu lement  5% 0 de glucose et  suppl6ment6  en une  
pep tone  bact6riologique (40/00). La p r6para t ion  des r6ci- 
p ien ts  c o n t e n a n t  les cul tures ainsi que la m6thode  d ' inocu-  
la t ion on t  6t6 p r6c6demmen t  d6cr i tesk  Les cul tures  on t  
6t6 incub6es 5" 30 ~ la dur6e de 1 ' incubat ion a vari6 de 
75" 10 jours  su ivan t  les souches. Les cul tures  on t  6t6 
soumises 5  ̀ une  ex t rac t ion  pa r  le chloroforme boui l lant ;  
l ' ex t r a i t  repr is  pa r  le m6thano l  a subi  une  pa r t i t i on  cont re  
l 'hexane,  puis  a 6t6 chromatographi6 ,  para l l~ lement  5" une  
solut ion de nidulotoxine,  sur couche mince  de silica-gel H 
Merck en 6ther  sulfurique.  Darts le cas off les ch romato -  
g rammes  d ' u n  ex t ra i t  de souche n ' a p p a r t e n a n t  pas  5" 
l 'esp~ce A.  n idu lans  pr6sen ta ien t  un spot  iden t ique  5" 
celui de la n idulotoxine ,  la subs tance  co r r e spondan t  5" ce 
spot  a 6t6 purifi6e pa r  ch romatograph ies  successives en 
6ther  et  ch loroforme-6ther  (6/4, v/v) et  cristallis6e 5  ̀pa r t i r  
de sa solut ion ac6tonique.  L ' iden t i t6  avec la n idu lo tox ine  
a 6t6 recherch6e par  l%tabl i ssement  du spect re  d ' abso rp -  
t ion  en I R  ( spec t rophotom6t re  B e c k m a n  I R  8 - 6chan- 
t i l lons inclus en KBr) .  

Cent  souches d 'Aspergi l lus  ont  6t6 6tudi6es. Les 9 
souches examin6es  a p p a r t e n a n t  5  ̀ l 'esp6ce A.  n idu lans  

W i n t  se sont  av6r6es produc t r ices  de n idulo toxine ;  en 
outre,  3 souches d 'A.  versicolor Tiraboshi  et  4 d 'A.  
Sydowi T h o m  et Church p rodu i sa ien t  un  m6tabol i te  
tox ique  pour  l ' e m b r y o n  de poule t  et  le caneton,  a y a n t  les 
caract6res ch roma tog raph iques  de la n idulotoxine ,  e t  d o n t  
le spectre  d ' ab so rp t i on  en I R  est  iden t ique  5" celui de ce t te  
mycotoxine .  

Des diff6rences appara i s sen t  en t re  ces 16 sonches q u a n t  
5" l ' in tensi t6  de la synth~se de la n idu lo tox ine  dans  des 

Tableau I. Production de nidulotoxine par diff~rentes espgees 
d'Aspergillus 

Groupe Esp~ce Nombre de souches 
Etudides Productrices 

de 
nidulotoxine 

A. glaucus A. repens de Bary 5 0 
A. tonophilus Ohtsuki 2 0 
A. ruber Thorn et Church 5 0 
A. chevalieri Thom et 8 0 
Church 
A. amstelodami Thorn et 3 0 
Church 

A. restrictus A. restrictus Smith 2 0 
A. ]umigatus A. ]umigatus Fresenius 7 0 

A. ]ischeri Wehmer 1 0 
A. ochraceus A. ochraceus Wilhelm 1 0 
A. candidus A. candidus Link 15 0 
A. Jlavus-oryzae A. ]lavus Link 29 0 

A. parasiticus Speare 2 0 
A. versicolor A. versicolor Tiraboshi 3 3 

A. Sydowi Thorn et Church 4 4 
A. nidulans A. nidulans Wint 10 10 
A. clavat~s A. clavatus Desmazi~res 2 0 
A. flavipes A. Jlavipes Thorn et Church 1 0 
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