
15.4. 1968 Specialia 413 

s i te  of t h e  i n j ec t ed  D M B A  as was  t h e  case in r a b b i t s  a n d  
chickens .  T r a n s f e r  of l iv ing  cells f r om t h e  D M B A - t u m o u r s  
i n t o  ch ickens  d id  n o t  el ici t  a n y  t u m o u r s .  E x p e r i m e n t s  
u n d e r w a y  ind i ca t e  t h a t  i .m. i n j ec t i on  of R S V - S R  in to  
D M B A - t r e a t e d  ra t s ,  4 weeks  of age, i nduces  t u m o u r s  a t  
t h e  s i te  of t he  v i ru s  in j ec t ion  wh ich  do  n o t  occur  in un-  
t r e a t e d  r a t s  ~0. 

Zusammen/assung. Zwei bis  drei  W o c h e n  a l te  R a t t e n  
w u r d e n  e iner  k o m b i n i e r t e n  E i n w i r k u n g  yon  7,12-Di-  
m e t h y l b e n z { a ) a n t h r a z e n  u n d  R o u s - S a r k o m a - V i r n s  aus-  
gese tz t .  Das  chemische  K a r z i n o g e n  w u r d e  i .m.,  das  V i rus  
dagegen  i.v.. zugefahrt. Viele der  R a t t e n  e n t w i c k e l t e n  
3 -4  M o n a t e  sp/ i ter  F i b r o s a r k o m e n  u n d  Z y s t e n  o h n e  
t o p o g r a p h i s c h e  B e z i e h u n g  zu d e m  lokal  d e p o n i e r t e n  K a r -  

zinogen,  I n  e inem F i b r o s a r k o m  der  L e b e r  k o n n t e  der  
R o u s - S a r k o m a - V i r u s  nachgewie sen  werden .  Vi rus  a l le in  
wa r  n i c h t  i m s t a n d e ,  T u m o r e  u n d  Z y s t e n  in g le icha l t r igcn  
R a t t e n  h e r v o r z u r u f e n .  Das  chemische  K a r z i n o g e n  er- 
zeugte  T u m o r e  n u t  a m  P la t ze  de r  i .m. I n j e k t i o n .  
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P R O  E X P E R I M E N T I  S 

A Method for Cytogenetic Study of Planarians 

I n v e s t i g a t i o n  of c h r o m o s o m e s  of p l a n a r i a n s  in  mi tos i s  
a n d  meiosis  is of p a r t i c u l a r  i m p o r t a n c e  for  t he  knowledge  
of t h e  p r o b l e m  of p o l y p l o i d y  a n d  i ts  m e c h a n i s m  in  
an ima l s .  U p  to  t h e  p resen t ,  for t h e  ana lys i s  of ch r omo-  
somes,  s q u a s h  m e t h o d s  w i t h  d i s so lvab le  cover  sl ips a n d  
ace t ic -orce in  h a v e  b e e n  app l i ed  on  gonads  a n d  cocoons  
b y  MELANDER l 3. BENAZZI 4 ha s  c o m b i n e d  t h e  acet ic-  
c a r m i n e  s q u a s h  m e t h o d  w i t h  colchic ine  as m e d i u m  on t h e  
b l a s t e m a .  

W e  h a v e  modi f ied  t he  ace t ic -orce in  m e t h o d  b y  pre-  
t r e a t m e n t  used in t h e  cu l tu re  of m a m m a l i a n  cells in  v i t ro .  
B y  a p p l y i n g  colcemide  a n d  h y p o t o n i c i t y  i t  is poss ib le  to  
ana ly se  t i le c h r o m o s o m e s  of sexua l ly  m a t u r e  a n i m a l s  more  
precisely.  T h e  modi f ied  m e t h o d  also fac i l i t a t es  t h e  s t u d y  
of t h e  m e c h a n i s m  of meiosis.  

Methods. T w o  species of t h e  endemic  genus  Neodendro- 
coelum S t a n k  5, N. grande a n d  N. maculatum, were  t a k e n  
o u t  of t h e  well  of t h e  L a k e  of Ohr id .  T h e  t i s sues  for  
c h r o m o s o m e  ana lys i s  were  t h e  t e s t e s  a n d  ovar ies  of 
sexua l ly  m a t u r e  an imals .  T h e  n e o b l a s t s  of t h e  r e g e n e r a t i v e  
b l a s t e m a  in p l a n a r i a n s  show reg iona l  d i f ferences  in  
chromosome se ts6;  th i s  s om a t i c  t i s sue  was  n o t  t a k e n  for  
analys is .  

Fo r  t h e  p r e t r e a t m e n t ,  co lcemide  Ciba  was  employed .  
A t  t h e  sugges t ion  of Dr.  Y. ~V[ELANDER lOW c o n c e n t r a t i o n s  
of co lcemide  was  used in  o rde r  to  p r e v e n t  t h e  a p p e a r a n c e  
of i n d u c e d  po lyp lo id iza t ion .  T h e  c o n c e n t r a t i o n  of 12 y/ml 
gave  t h e  b e s t  resul ts .  Th i s  c o n c e n t r a t i o n  was  s t r o n g  
e n o u g h  to  give a c o n t r a c t i o n  ef fec t  on  t h e  c h r o m o s o m e s  
b u t  d id  n o t  p r o d u c e  po lyp lo idy .  Colcemide  was  d isso lved  
in wel l  w a t e r  in  w h i c h  t h e  a n i m a l s  could  s u r v i v e  t h e  pre-  
t r e a t m e n t .  Two  p l a n a r i a n s  a t  a t i m e  were  p laced  in  a 
P e t r i - d i s h  c o n t a i n i n g  16 c m  * of co lcemide  so lu t ion ,  a n d  
t h e n  t r a n s f e r r e d  i n to  a t h e r m o s t a t  a t  a t e m p e r a t u r e  of  
15-16°C.  T h e  p l a n a r i a n s  were  k e p t  in  a t h e r m o s t a t  for  
4 -5  h.  

I n  c o n s i d e r a t i o n  of t h e  low os m o t i c  p re s su re  of t h e  
p l a n a r i a n  t i s sues  7, d is t i l led  w a t e r  w as  used  for  t h e  h y p o -  
t on i c  p r e t r e a t m e n t .  F r o m  t h e  co lcemide  so lu t ion ,  a p l an -  
a r i a n  was  p l aced  on  a slide. U n d e r  a mic roscope  (ob jec t ive  
× 3) 2 l a t e r a l  pieces  f r o m  t h e  t es t i s  a n d  t h e  o v a r y  

a p p r o x i m a t e l y  1 m m  in  l e n g t h  were  d issected  us ing  a 
microsca lpe l .  T h e  2 d i ssec ted  pieces  of g o n a d s  were  p u t  
i n t o  a P e t r i - d i s h  w i t h  d is t i l led  w a t e r  a n d  i n c u b a t e d  a t  

20°C for  30 min .  I t  shou ld  be  p o i n t e d  o u t  t h a t  t h e  
t e m p e r a t u r e  for  h y p o t o n i c i t y  was  a decis ive  f ac to r  b o t h  
for  t h e  effect  of h y p o t o n i c i t y  a n d  for  t h e  p r e v e n t i o n  of 
d e c o m p o s i t i o n  of t issues.  

Af te r  t h e  h y p o t o n i c  t r e a t m e n t ,  t h e  pieces of tes t i s  a n d  
o v a r y  were  t r a n s f e r r e d  b y  a m i c r o p i p e t t e  to  50% ace t ic  
acid.  F i x a t i o n  l a s t ed  for  4 -7  rain,  a n d  t h e  f i xa t i ve  was  
c h a n g e d  twice.  

T h e  pieces of g o n a d s  were  t r ans fe r r ed ,  1 b y  1, f r om t h e  
f i x a t i v e  to  a sl ide a n d  m a c e r a t e d  w i t h  t h e  w a t c h m a k e r ' s  
forceps  in to  a m i l k y  cell suspens ion  8. A few d rops  of 2 %  
ace t ic -orce in  in  60% acet ic  ac id  were a d d e d  to  t he  sus- 

Table I. Chromosome number of N. grande 

Mitosis No. of animals 

testes ovaries 

No. of chromosomes 2 n = 32 2 n = 32 

No. of cells analysed 12 10 4 

Table II. Chromosome number of N. maculatum 

Meiosis No. of animals 

testes ovaries 

No. of chromosomes n = 16 n = 16 

No. of cells analysed 11 21 9 
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Fig. 1. Spermatogonial metaphase. N. grande. 

\ 
Fig. 3. Cut-out characteristic bivalents. Arrows indicate bivalents 
with loops. 

b 
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Fig. 4. Pachytene stage. N. grande. 

pens ion  a n d  t h e  spec imens  were  s q u a s h e d  u n d e r  t h e  cover-  
slip (22 × 40 m m )  a n d  t h e n  sealed w i t h  pa ra f f i n  (me l t ing  
t e m p e r a t u r e  58 °C). 

Results. T h e  ef fec t iveness  of t h e  p r e t r e a t m e n t  c an  be  
j u d g e d  f rom t h e  good m o r p h o l o g y  of c h r o m o s o m e s  a n d  
su i t ab l e  s p r e a d i n g  of m e t a p h a s e  f igures (Figure  1). I n  t h e  
tes t i s  a n d  ovary ,  b i v a l e n t s  w i t h  1 or  2 c h i a s m a t a  are  m o s t  
c o m m o n  a t  m e t a p h a s e  I (F igure  2). T h e  m o s t  c h a r a c t e r -  
is t ic  b i v a t e n t s  a re  s h o w n  s e p a r a t e l y  (F igure  3). T h e  
c h r o m o s o m e  n u m b e r  of N. grande a n d  N. maculatum is 
2 n  = 32 (Tables  I a n d  II) .  T h e  m e t h o d  also gives t h e  
poss ib i l i ty  of a n a l y s i n g  t h e  meio t ic  p r o p h a s e  (F igure  4). 
T h e  fac t  t h a t  t h e  c o n c e n t r a t i o n  of co lcemide  e m p l o y e d  
d id  n o t  i nduce  polypto idy ,  p e r m i t s  s tud ies  of e x p e r i m e n t a l  
po lyp lo idy  9. 

Zusammen/assung. E i n e  neue  M e t h o d e  zur  Ana lyse  
m i t o t i s e h e r  u n d  me io t i s che r  C h r o m o s o m e n  in H o d e n  u n d  
O v a r i en  v o n  P l a n a r i e n  wi rd  beschr i eben .  V o r b e h a n d l u n g  
de r  Tiere  m i t  Co lcemiden  u n d  des t i l t i e r t em Wasse r .  
F ix i e r t e  G o n a d e n f r a g m e n t e  w u r d e n  in Mi lchze l t suspen-  
sion m a z e r i e r t  u n d  die C h r o m o s o m e n  m i t  Orceins/~ure 
gefXrbt  u n d  m i t  der  Q u e t s c h t e c h n i k  u n t e r s u c h t .  
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Fig. 2. (a) Oocyte M I. N. maculatum. (b) Sperrnatocyte M I. 
N. maculatum. 
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