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A m o r e  de t a i l ed  d e s c r i p t i o n  of t h e  a p p a r a t u s  will be  
pub l i shed  l a t e r  on. 

~ .  RIKMENSPO]gL a n d  G. VAN HERPEN 

Research Insti tute/or Animal  Husbandry T.N.O., Ut- 
recht, October 15, 1955. 

Zusammen/assung 
E i n e  A n o r d n u n g  zur  k i n e m a t o g r a p h i s c h e n  A u f n a h m e  

von S p e r m i e n  y o n  M u s t e r b u l l e n  in  D u n k e l f e l d b e l e u c h -  
t u n g  wi rd  b e s c h r i e b e n .  Die  Bi ldfo lge  v o n  50 A u f n a h m e n  
je S e k u n d e  e r f o r d e r t  e ine  L i c h t q u e l l e  v o n  e t w a  0,8 kW,  
welche y o n  e iner  S p e z i M - E l e k t r o n e n b l i t z l a m p e  gel iefer t  
wird. 

t o g e t h e r ,  e x c e p t  in t h e  a n t e r i o r  p o l a r  r eg ion  w h e r e  cross-  
c o n n e c t i n g  f ibers  a p p e a r  to  be  p r e s e n t .  W i t h  t h e  dissolu-  
t i on  of t h e  pell icle,  t h e  ci l ia  a re  d e t a c h e d  f rom t h e i r  
r e s p e c t i v e  basa l  g r a n u l e s  a n d  f l oa t  free. F i g u r e  t is a 
h i g h - p o w e r  p h a s e  c o n t r a s t  p h o t o m i c r o g r a p h  of  s u c h  
a p r e p a r a t i o n  t h a t  has  b e e n  a l lowed  to  so lub i l i ze  u n d e r  
a cove r s l ip  so t h a t  t h e  k i n e t o s o m e s  r e t a i n  t h e i r  n a t u r a l  
pos i t ions .  

P R O  E X P E R I M E N T I S  

A M e t h o d  for  the  I s o l a t i o n  of  the  P a r t s  
of  C i l i a t e s~  

M e t h o d s  h a v e  b e e n  d e v i s e d  in  t h i s  l a b o r a t o r y  for  
i so la t ing  q u a n t i t i e s  of t h e  p a r t s  of t h e  i n f r a c i l i a t u r e  of 
Telrahymena, i n  o r d e r  t h a t  t h e  s t r u c t u r e  a n d  bio- 
c h e m i s t r y  of t h e  c i l ia ry  a p p a r a t u s  m a y  be  s t ud i ed .  I n  
view of t h e  i n t e r e s t  s h o w n  b y  s o m e  worker s ,  i t  h a s  been  
t h o u g h t  a d v i s a b l e  to  i n d i c a t e  s o m e t h i n g  of t h e  n a t u r e  
of t he  m e t h o d ,  t h e  k i n d  of r e su l t s  o b t a i n a b l e ,  a n d  t h e  
poss ib i l i t ies  of u s ing  t h e  m e t h o d  for  phys io log ica l  a n d  
morpho log i ca l  ana Iys i s  of t h e  p a r t s  of c i l ia tes .  

The  m e t h o d  n o w  in use  is a n  a d a p t a t i o n  of t he  m e t h o d  
o r i g i n a t e d  b y  MAZlA a n d  DAN 2 a n d  m o d i f i e d  b y  MAZIA 3 
for t h e  i so l a t ion  of t h e  m i t o t i c  a p p a r a t u s  of d i v i d i n g  sea  
u rch in  eggs. I n  genera l ,  i t  cons i s t s  of  k i l l ing  t h e  cells b y  
i m m e r s i o n  in  a q u e o u s - e t h a n o l  a t  sub -ze ro  t e m p e r a t u r e s ,  
and  s u b s e q u e n t l y  t r a n s f e r r i n g  t h e m  to  a n  a q u e o u s  solu-  
t ion  of d ig i t on in .  T h e  d i g i t o n i n  s o l u t i o n  solubi l izes  m u c h  
of t h e  c y t o p l a s m  of t h e  cell, r e l eas ing  t h e  n o n s o t u b i l i z e d  
c o m p o n e n t s  of t he  cell so t h a t  t h e y  a re  f o u n d  free  in  t h e  
m e d i u m ,  w h e r e u p o n  t h e y  c a n  be  co l l ec ted  b y  d i f f e r en t i a l  
c e n t r i f u g a t i o n .  I n  t h e  p r e s e n t  work ,  t h e  c i l ia te  Tetra- 
hymena pyri/ormis s t r a i n  W h a s  b e e n  g r o w n  a x e n i c a l l y  
in 2 %  p r o t e o s e - p e p t o n e .  T h e  cells a re  c o n c e n t r a t e d  b y  
c e n t r i f u g a t i o n  a n d  w a s h e d  t h r e e  t i m e s  w i t h  d i s t i l l ed  
water .  T h e  ceils a re  t h e n  s u s p e n d e d  in  4 0 %  e t h a n o l  a t  
- 10 ° C, a n d  s t o r e d  a t  -- 10 ° for  a few hours .  T h e  a lcohol  
su spens ion  is t h e n  c e n t r i f u g e d  a t  - - 1 0  ° to  col lec t  t h e  
cells, t h e  a lcohol  is d e c a n t e d ,  a n d  t h e  s e d i m e n t e d  cells 
are s u s p e n d e d  in a 1 %  a q u e o u s  s o l u t i o n  of d ig i ton in .  T h e  
alcohol  t r e a t m e n t  m u s t  n e v e r  t a k e  p lace  a b o v e  0°C or  
the  c y t o p l a s m  will  c o a g u l a t e  a n d  be  r e n d e r e d  r e s i s t a n t  
to t he  so lub i l i z ing  a c t i o n  of t h e  d ig i t on in .  T h e  so lubi l iza-  
t ion of t h e  ceils in  d i g i t o n i n  c a n  be  fo l lowed b y  obse rva -  
t ion w i t h  p h a s e  c o n t r a s t  m ic roscopy .  

I t  has  b e e n  o b s e r v e d  t h a t ,  w h e n  t h e  d i g i t o n i n  suspen -  
sion is sa l t - f ree ,  al l  t h e  c o m p o n e n t s  of t h e  cell are  
d i s r u p t e d  a n d  so lub i l i ze  e x c e p t  t h e  cilia,  t h e  k ine to somes ,  
and  c e r t a i n  o t h e r  f i b rous  s t r u c t u r e s .  T h e  e n d o p l a s m ,  
pellicle, a n d  n u c l e u s  are  d i spersed .  T h e  k i n e t o s o m e s  
fo rming  t h e  m e m b r a n e l l e s  a r o u n d  t h e  m o u t h  are  held  
i n t a c t  b y  c o n n e c t i n g  f ibers ,  a n d  c a n  be  i so l a t ed  en masse 
along w i t h  t h e  a t t a c h e d  gu l l e t  f ibers .  T h e  s o m a t i c  k ine to -  
somes ( those  n o t  in  t h e  o ra l  a p p a r a t u s )  do  n o t  ho ld  

I This investigation was supported by the American Cancer 
Society, recommended by the Committee on Growth, National 
Research Council. 

= D. MAZlA and K. D,N, Proe. nat. Acad. Sei. 38, 826 (1952). 
3 D. M-AZI~ in : Symposium o] the Society ]or Experimental Biology 

9, as5 (x9~5). 

Fig. l.-Phase contrast photomicrograph of a "solubilized" Tctra- 
hymena, showing the kiuetosomes aim oral apparatus. X ~t)O0. 

T h e  s t r u c t u r e  a n d  a r r a n g e m e n t  of t h e  i n f r ac i l i a t u r e ,  
espec ia l ly  t h e  a s soc ia t ions  of k i n e t o s o m e s  a n d  f ibers  of 
the  ora l  a p p a r a t u s ,  c a n  be  seen  in such  " s o l u b i l i z e d "  
p r e p a r a t i o n s  u n d e r  p h a s e  c o n t r a s t  m i c r o s c o p y  w i t h  a 
c l a r i t y  wh ich  is a p p r o a c h e d  o n l y  by  t h e  more  t e d i o u s  
m e t h o d s  of s i lver  s t a i n i n g  a n d  t h e  " s o n i c a t e d "  p r e p a r a -  
t ions  used b y  Mv:'i'z a n d  c o w o r k e r s  4. In a d d i t i o n ,  t h e s e  
l a t t e r  m e t h o d s  r e n d e r  t h e  m a t e r i a l  i tself  u n s u i t a b l e  for  
b iochemica l  i n v e s t i g a t i o n .  P r e p a r a t i o n s  of o t h e r  p ro-  
tozoa,  b y  t h e  a l c o h o l - d i g i t o n i n  m e t h o d ,  h a v e  y i e lded  
ma te r i a l  of f u r t h e r  in t e res t .  T h e  h y p e r m a s t i g o t e  f lagel-  
la te  Trichonympha, o b t a i n e d  f rom t h e  g u t  of t h e  t e r m i t e  
Zootermopsis, has  g iven  s t r i k i n g l y  c lea r  p r e p a r a t i o n s  of 
i so la ted  a n t e r i o r  e c t o p l a s m i c  cones  w i t h  t i le f lage l la  
a t t a c h e d .  PITELKA has  used  t h i s  m e t h o d  to  p r o d u c e  
p r e p a r a t i o n s  of o p a l i n i d  c i l ia tes  wh ich  h a v e  b e e n  f a v o r -  
able  for e l ec t ron  m i c r o s c o p y  a n d  will be  d e s c r i b e d  in a 
l a t e r  p u b l i c a t i o n .  

The  d i s so lu t ion  of such  s t r u c t u r e s  as t h e  nuc l eus ,  
peilicle, a n d  m i t o c h o n d r i a  c a n  be  p r e v e n t e d  b y  c a r e f u l l y  
us ing  a d i g i t o n i n - K C l  so lu t i on  for so lub i l i za t ion .  T h e  
nuc leus  c a n  b e  p r e v e n t e d  f r o m  b e i n g  so lub i l i zed  if t h e  
d ig i t on in  so lu t i on  c o n t a i n s  some  sal t ,  up  to  0.05 M KC1. 

4 C. B. METZ, D. R. PlTELKA, slid J. A. WESTFALL, BioL Bull. 
104, 498 (1953). - C. B. METZ and J. A. WESTFALL, Biol. Bull. t07, 
106 (1954). 
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Fig. '2.-A low power electron micrograpb of a field of cilia isolated 
b y  the alcohol-digi toni~ method.  

U n d e r  these  condi t ions ,  all  pa r t s  of t he  cell are  less 
suscept ib le  to d ig i ton in  solubi l izat ion,  bu t  p repa ra t ions  
have  been ob ta ined  which  con ta ined  m a n y  freed nuclei .  
W i t h  h igher  sa l t  concen t r a t i ons  in the  d ig i ton in  solut ion,  
0.1 to  0.3 M w i t h  respect  to  KC1, all pa r t s  of the  cell are  
res i s tan t  to d ig i tonin  solubi l izat ion.  A t  0.4 M KCI, mos t  
of t h e  cilia and nuclei  d i sappear ,  the  c y t o p l a s m  becomes  
s o m e w h a t  clearer ,  and  w h a t  a p p e a r  to  be m i t o c h o n d r i a  
loca ted  benea th  the  pellicle in t he  spaces be tween  kinet ies ,  

are  present .  A t  0-5 M KC1, the  cilia, nucleus  and most  
of the  c y t o p l a s m  dissolve,  l eav ing  the  r e f r ac t i ve  pellicle 
w i th  on ly  f a in t  t races  of w h a t  look l ike k ine tosomes .  

The  p r epa ra t i on  of mass isolat ions  of the  par t s  of the 
cell, which h a v e  been  freed by  this  p rocedure  of "selec- 
t i ve  so lub i l i za t ion" ,  is sub jec t  on ly  to  the  usual  diffi- 
cul t ies  a t t e n d i n g  d i f ferent ia l  cen t r i fuga t ion .  A field of 
i so la ted  cilia, p i c tu red  by  low-power  e lec t ron  micros- 
copy,  is shown in F igure  2. K i n e t o s o m e  isola t ion  has  been 
found  to  be  more  diff icul t ,  la rge ly  because  of the  lack of 
any  cr i ter ia  for d i s t inguish ing  t h e m  f rom o the r  small  
round  bodies.  Methods  are  be ing  deve loped ,  however ,  
for i so la t ing  large quan t i t i e s  of k ine tosomes  of t he  oral 
membrane l l e s  since these  can  be in i t ia l ly  i sola ted  as part  
of t he  i n t ac t  oral  appa ra tus .  The  i so la t ion  of nuclei  and 
pell icles,  to  men t i on  on ly  two  of t he  m a n y  fibrous 
s t ruc tu res  found in citiates,  should  p rov ide  valuable  
ma te r i a l  for b iochemica l  analysis.  

F. M. C m L ~  and D. MAZDA 

Department o/ Zoology, University o/ Cali/ornia, Ber- 
keley, February 70, 7955. 

Zusammenfassung 
Eine  Methode  fiir se lek t ive  Solubi l i s ierung der Zellen 

und ve r sch iedene r  Organe l len  von  Ciliaten,  welche auf 
e iner  speziel len A n w e n d u n g  der  Me thode  M*ZlA und 
DAN zur  G e w i n n u n g  isol ier ter  Mi to seappa ra t e  yon  See- 
igeleiern be ruh t ,  wird  beschr ieben.  Die Ci l ia ten werden 
bei n iedr iger  T e m p e r a t u r  in 40% E t h a n o l  ex t rah ie r t  
und mi t  Dig i ton in  behande l t .  In  salzfreier  Digi tonin-  
16sung (1% aq) b le iben  nu r  das W i m p e r n s y s t e m  und 
d a m i t  v e r b u n d e n e  S t r u k t u r e n  e rha l t en  und  kOnnen in 
gen i igender  Menge fiir chemisehe  A n a l y s e n  gewonnen 
werden.  D u r c h  Zugabe  ve r sch iedener  Mengen  von  KC1 
is t  es m6glich,  auch  Zellkerne,  Pel l icula ,  usw. v e t  der 
AuflOsung zu scht i tzen und  durch  different ie l te  Zentri- 
fug ie rung  zu isolieren. 

I n f o r m a t i o n s  - I n f o r m a t i o n e n  - I n f o r m a z i o n i  - N o t e s  

STUDIORUM PROGRESSUS 

L a  question des h~t~rochromosomes  chez les 
Sauropsid6s.  Oiseaux.  

P a r  J.  M. VAN BRINK e t  G. A. UBBELS 1, U t r e c h t  

Si le t y p e  d 'h~r~dit~ li6e au sexe a ~t6 pr~cis~ chez les 
Oiseaux  depuis  plus de 40 a rmies ,  la  reconnaissance  
cy to log ique  de  la d igam~t ie  femel le  q u ' i m p l i q u e  ce t y p e  
demeure  un probl6me tou jou r s  discut~, les t r a v a u x  parus  
a v a n t  1949 a y a n t  fair  t ' ob j e t  d ' u n e  c r i t ique  serr~e de 
MATTHEY 'z. Le  d~saccord qu i  se man i fes te  chez tes d ivers  
au teurs  p rov i en t  en p remie r  lieu de difficult6s t echn iques :  
les ch romosomes  sen t  t ou jou r s  tr~s n o m b r e u x  et en 
major i t~  de tr~s pe t i t e  tai l le  ( int6rieure g 0,5 t~); un te l  
mater ie l  exige une f ixa t ion  impeccab le  en d~pit  de la- 
quel le  l ' obse rva t ion  res te  tr~s difficile. 

L 'esp~ce ta plus  6tudi6e est  le Poule t ,  e t  ce sen t  les 
cy to logis tes  j apona i s  (SuzuKI,  OGUMA et  su r t ou t  YA- 
X~ASHIXA ~) qu i  o u t  fai t  les recherches  les plus appro-  

I n s t i t u t  de G~n~tique de l 'Univers i%,  Utrecht .  
R. ~]ATTIfEY, Les chromosomes des Vertdbrds (F. Rouge, La~- 

sarme 1949), 
3 y .  YAMASHINA, Cytologia  13, ~70 (19t4). 

fondles sur ce mat6riel .  Ces t rois  au teurs  on t  t rouv6  un 
n o m b r e  de 78 ch romosomes  chez le ms`le, de 77 chez la 
femelle.  La  c inqu i6me  paire,  form6e de pe t i t s  m6ta- 
cent r iques ,  sera i t  repr~sent6e par  un seut 6t~ment  dans 
Ie sexe femelle.  

A en juger  d 'apr~s  tes f igures publi6es, la t e chn ique  de 
l '6cole j aponaise  ( f ixat ions  a u x  l iquides  de  H e r m a n n  et de 
Champy)  est i n f in imen t  sup6rieure  ~ t ou t e  autre .  Malgr~ 
cela, les conclus ions  de YAMASHINA ne peuven t ,  selon 
MATTHEY, ~tre aceept~es sans r~serves:  pour  ce t  auteur  
le d6compte  objec t i f  de 78 ~16ments, d e n t  un boll nombre 
est  5~ la l imi te  de la visibil i t6,  est une  chose impossible,  ce 
qui  61imine d ' embl6e  t o u t  a r g u m e n t  d ' o rd re  num~rique 
en ce qn i  concerne  la ques t ion  des h6t6rochromosomes.  
D ' a u t r e  par t ,  l ' ana lyse  morpho log ique  est  tr~s d61icate 
e t  tes possibil i t6s d ' e r r eu r  nombreuses :  la  diff6rence 
en t re  ac rocen t r iques  et  m6 tacen t r iques  de taiIle moyenne 
ou pe t i t e  est, dans  beaucoup  de cas, diif ici le ~ appr6cier, 
ce qui  rend  l ' a p p a r i e m e n t ,  e t  pa r  consequen t  la  d6cou- 
ver te  d ' u n e  pai re  d ' h6 t6 roch romosomes  tr~s douteux .  

NEWCOMER et BRANT 4 ou t  6tudi6 la spermatog6n~se 
sur  des f rot t i s  Iix6s par  un  m61ange c o m p l e x e  5. base 
d ' ac ide  p rop ion ique  e t  a r r i v e n t  aux  conclusions  sui- 
van te s :  le n o m b r e  de ch romosomes  n ' e s t  pas  constant  

I E. H. NEWCOMER et  J .  "~V. A. BRANT, J .  t l e r e d i t y  16, 79 (1954). 


