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Ef fec t  of d i f fe ren t  t imes  of exposure .  Some t e r a t o g e n s  
p roduce  a b n o r m a l i t i e s  a f t e r  exposure  h a s  ceased 10, xt, a n d  
in a n  a t t e m p t  to  ana lyse  w h e t h e r  t h e r e  is a cr i t ica l  pe r iod  
w h e n  e m b r y o s  were v u l n e r a b l e  to  t o l b u t a m i d e ,  a n  ex- 
p e r i m e n t  was  c o n d u c t e d  in w h i c h  e m b r y o s  were exposed  
for d i f f e ren t  l eng ths  of t i m e  to a t e r a togen ic  c o n c e n t r a t i o n  
of  t o l b u t a m i d e .  E a r l y  c leavage  e m b r y o s  (stage 5) were 
exposed  to  3 •  -4 M t o l b u t a m i d e  for 1 h, 3 h or con-  
t i nuous ly .  Fo l lowing  exposure ,  e m b r y o s  were  w a s h e d  ill 
2 changes  of 10% S te inbe rg ' s  sal ine a n d  cu l t u r ed  in  f resh  
sa l ine .  E x p o s u r e  for  1 h or  3 h h a d  no  effect  (2 3 = 2.02 
a n d  X ~ =  2.02), b u t  as in  t h e  p rev ious  e x p e r i m e n t ,  
c o n t i n u o u s  exposure  p r o d u c e d  a b n o r m a l  d e v e l o p m e n t  
(Z ~ = 37, p < 0.001). T he  t ypes  of a b n o r m a l i t i e s  were 
t he  same  as those  found  prev ious ly .  T h u s  i t  would  a p p e a r  
t h a t  e i t he r  c o n t i n u o u s  exposure  is r equ i red  for t o l b u t a -  
m ide  to  be  t e ra togen ic ,  or  t h a t  t h e  v u l n e r a b l e  per iod  is 
a f t e r  t h e  mid-  to  l a t e  b l a s t u l a  s tage  (3 h a f t e r  s tage  5). 
E f fec t  of age of embryos .  I n  t he  las t  e x p e r i m e n t ,  ea r ly  
c leavage  e m b r y o s  (s tage 5), m i d b l a s t u l a e  (stages 7-8) a n d  
la te  b l a s tu l ae  (stage 9) were exposed  c o n t i n u o u s l y  to  
3 • 10 -~ M t o l b u t a m i d e .  W h e n  exposure  was  c o m m e n c e d  
a t  s tage  5, 77% of t h e  e m b r y o s  were a b n o r m a l  (X ~ = 43, 

p < 0.001); w h e n  exposure  was c o m m e n c e d  a t  t he  mid -  
b l a s t u l a  stage,  73% of t h e  e m b r y o s  were a b n o r m a l  
(Z 2 = 38.5, p < 0.001) and  w h e n  exposure  was c o m m e n c e d  
a t  t h e  la te  b l a s t u l a  stage,  53% of t he  e m b r y o s  were  
a b n o r m a l  (Z 2 = 15.8, p < 0.001). The  t ypes  of a b n o r -  
mal i t i es  found  were s imi lar  to  those  found  previous ly ,  
excep t  t h a t  t h e r e  was a t e n d e n c y  for e m b r y o s  exposed  
a t  t he  b l a s t u l a  s tage  to fo rm more  n e u r u l a e  w i t h  vesicles.  
These  resu l t s  show t h a t  u n d e r  c e r t a i n  cond i t ions  exposure  
of ea r ly  e m b r y o s  of X e n o p u s  laevis  to  t o l b u t a m i d e  leads  
to  a b n o r m a l  d e v e l o p m e n t .  The  t y p e  of a b n o r m a l i t y  
p roduced  is a p p a r e n t l y  no t  ana logous  to t h a t  p r o d u c e d  
in e c h i n o d e r m  embryos ,  b u t  i t  is r e a s o n a b l y  cons i s ten t .  
I t  is n o t  k n o w n  w h e t h e r  t h e  ac t ion  of t o l b u t a m i d e  in 
m a m m a l s  is due  to  t he  d rug  or to  t h e  m e t a b o l i c  s t a t e  i t  
induces .  The  p r e s e n t  resu l t s  conf i rm t h a t  t o l b u t a m i d e  
i tself  m a y  be  t e r a togen i c  4, a n d  f u r t h e r  e x p e r i m e n t s  to  

a n a l y s e  i t s  m e c h a n i s m  of ac t ion  in a m p h i b i a n  e m b r y o s  
are be ing  u n d e r t a k e n .  
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Summary. The  effect  of def ic ien t  n u t r i t i o n  of p r e g n a n t  W i s t a r  r a t s  on  t he  fe ta l  we igh t  ha s  b e e n  s tudied .  I t  has  been  
e s t a b l i s h e d  t h a t  t he  fe ta l  we igh t  of t he  g roup  of r a t s  fed w i t h  a r e s t r i c t ed  a m o u n t  of s tock  d ie t  lags b e h i n d  t he  fe ta l  
w e i g h t  of t he  g roup  rece iv ing  u n r e s t r i c t e d  a m o u n t s  of t he  same  s tock  diet .  The  di f ferences  in  we igh t  b e t w e e n  t h e  2 
g roups  were, on  each  d a y  of t h e  o b s e r v a t i o n  period,  s ign i f ican t  a t  t h e  level  of p < 0.05 a n d  p < 0.01, respect ive ly .  

N u t r i t i o n  of t h e  p r e g n a n t  female  c e r t a i n l y  p lays  a n  
i m p o r t a n t  p a r t  in  fe ta l  d e v e l o p m e n t  ~. T he  effect  of re- 
s t r i c t ion  of some food com ponen t s ,  especia l ly  pro te ins ,  
h a s  b e e n  e x p e r i m e n t a l l y  s tud ied  3. So far  t he  s tud ies  h a v e  
b e e n  m a i n l y  d i r ec t ed  t o w a r d s  t h e  effect  of m a l n u t r i t i o n  
on  r e p r o d u c t i o n  4 a n d  we igh t  of t he  offspr ing s b u t  l i t t l e  
a t t e n t i o n  ha s  b e e n  pa id  to  t h e  consequences  of r e s t r i c t ed  
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Fig. Mean weight values curves and curves indicating SE in the 
experimental and the control group. 

t o t a l  da i ly  q u a n t i t y  of s tock  diet .  The  i n t e n t i o n  of t h i s  
s t u d y  was to  gain  a n  ins igh t  in to  t h e  effect  of m a l n u t r i t i o n  
on  t he  fe ta l  d e v e l o p m e n t  of rats .  R e s t r i c t e d  da i ly  q u a n -  
t i t y  of s tock  d i e t  was  app l ied  on ly  d u r i n g  t he  ges ta t ion .  
Material a~cd methods. E x p e r i m e n t a l  ad  l i b i t u m  feeding 
h a s  shown  t h a t  a female  W i s t a r  r a t  consumes  12 g of pel-  
le ted  food, a p roduce  of t he  p h a r m a c e u t i c a l  f i rm 'P l iva ' ,  
composed  of:  c rude  p ro te ins  (rain. 18%),  c rude  fa t s  (min. 
4 .5%),  c rude  f ibres  (max. 3%),  Ca (max.  1.10%),  P (min.  
0 .65%),  a sh  (max.  4%),  m o i s t u r e  (max.  13%),  v i t a m i n  A 
(22,000 IU), v i t a m i n  D 3 (2000 IU),  Fe  (400 mg) a n d  
I (0.37 mg) pe r  kg  of pe l l e ted  food. 
Vi rg in  female  r a t s  of W i s t a r  s t r a i n  were ma ted .  The  d a y  
of i n s e m i n a t i o n  was  d e t e r m i n e d  b y  t he  f ind ing  of t h e  
s p e r m  in t he  v a g i n a l  smear  a n d  was t a k e n  as t h e  f i rs t  d a y  
of e m b r y o n i c  d e v e l o p m e n t .  On  t h a t  d a y  t h e  females  were  
p laced  in to  s ingle cages a n d  were  p u t  on  t he  r e s t r i c t ed  
d ie t  cons i s t ing  of 6 g of t he  commerc i a l l y  p r e p a r e d  pel le ts  
besides  u n r e s t r i c t e d  w a t e r  c o n s u m p t i o n .  The  p r e g n a n t  
femals  of t he  con t ro l  g roup  c o n t i n u e d  to receive b o t h  

1 This work was supported by a grant of the Republic Research 
fund of Croatia No. 18-04-06/19-1975. 

2 M. Saitoh and S. Takahoshi, J. Nutr. 103, 1652 (197~). 
3 M.M. Nelson and H. M. Evans, J. Nutr. 57, 71 (1953); 
4 B.N. Berg, J. Nutr. 87, 344 (1965). 
5 A.M. Hsueh, C. E. Augustin and B. F. Chow, J. Nutr. 97, 195 

(1967). 



1372 Specialia EXPERIENTIA 33/10 

food a n d  w a t e r  ad  l ib i tum.  E a c h  day,  b e g i n n i n g  f rom the  
17 th  to  t h e  22nd d a y  of ges ta t ion ,  females  were sacr i f iced 
b y  e ther .  The  fetuses,  r ecove red  on  a u t o p s y  were all  alive.  
T h e y  were weighed  a n d  t h e i r  we igh t  was  recorded  in  mg. 
The  m e a n  we igh t  of fe tuses  in  one a n d  t h e  o t h e r  g roup  
was ca lcu la ted  for each  d a y  of t he  o b s e r v a t i o n  per iod.  
T h e  t o t a l  n u m b e r  of obse rved  fe tuses  was 145 in t h e  
e x p e r i m e n t a l  group,  a n d  151 in t h e  con t ro l  group.  The  
t ab l e  shows t h e  n u m b e r  of fe tuses  obse rved  on  i n d i v i d u a l  
days  of fe ta l  d e v e l o p m e n t  in  each  of t h e  2 groups .  
S t a t i s t i c a l  ana lys i s  ha s  s h o w n  t h a t  t h e r e  were no  signifi- 
c a n t  d i f ferences  b e t w e e n  t h e  g roups  w i t h  r e spec t  to  t h e  
da i ly  n u m b e r  of fe tuses  obse rved  ()~3 = 3.66; [11, 10]). 
Results and discussion. T he  f igure d isp lays  g raph ica l l y  

t h e  m e a n  va lues  of fe ta l  w e i g h t  b y  d a y  of fe ta l  deve lop-  
m e n t  in  bo th ,  e x p e r i m e n t a l  a n d  con t ro l  group.  T he  dif-  
ference  b e t w e e n  t h e  fe ta l  w e i g h t  of t h e  e x p e r i m e n t a l  a n d  
con t ro l  g roup  for  e ach  d a y  of t h e  o b s e r v a t i o n  pe r iod  is 

s t a t i s t i ca l ly  s ign i f ican t  a t  t h e  level  of p < 0.05 a n d  
p < 0.01, respect ive ly .  T h e  di f ference in we igh t  was  t h e  
smal l e s t  on  t h e  17 th  d a y  of fe ta l  d e v e l o p m e n t  a n d  t h e  
g r ea t e s t  on  t he  22nd day .  D u r i n g  t h e  per iod  b e t w e e n  t h e  
17 th  to 22nd  d a y  t h e  fe ta l  we igh t  of t he  e x p e r i m e n t a l  
g roup  increased  on ly  for 2.430 mg, a n d  t h a t  of t h e  con t ro l  
g roup  for  4.560 mg. 
These  resu l t s  show a n e g a t i v e  in f luence  of the  r e s t r i c t ion  
of t he  da i ly  q u a n t i t y  of food on  fe ta l  d e v e l o p m e n t .  The  
nega t i ve  effect  m a n i f e s t e d  i tself  as a s t a t i s t i ca l ly  signifi-  
c a n t  r e t a r d a t i o n  in fe ta l  b . w t  b e t w e e n  t he  17th  a n d  22nd 
d a y  of t h e  fe ta l  d e v e l o p m e n t .  The  m e c h a n i s m  of t h e  
effect  of r e s t r i c t ed  da i ly  q u a n t i t y  of food on t h e  w e i g h t  
of t h e  fe tus  is v e r y  complex  6. I n  para l le l  w i t h  t h e  q u a n -  
t i t a t i v e  r e d u c t i o n  of t h e  t o t a l  a m o u n t  of food a n d  i ts  
i n d i v i d u a l  componen t s ,  t h e  supp ly  of calories is r educed  
too.  These  are  t h e  fac to rs  t h a t  d i r ec t ly  inf luence t he  fe ta l  
d e v e l o p m e n t .  

Number of observed fetuses in the experimental and control group 
by day of gestation. 

Days of gestation 17 18 19 20 21 22 

Restreeted 15 20 31 24 35 20 
Urtrestrected 18 16 35 19 32 31 

6 M.A. Kenney, Nutr. rep. int. 11, 141 (1975). 
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Summary. The  m a t e r n a l  f lagel lar  a p p a r a t u s  of d iv id ing  P o l y t o m a  p a p i l l a t u m  cells lose t h e i r  ba sa l  bodies  b u t  r e t a i n  
t h e i r  mot i l i ty .  I t  is conc luded  f rom t h i s  fac t  t h a t  ba sa l  bodies  are  n e i t h e r  essent ia l  for  t he  s t r u c t u r a l  m a i n t e n a n c e  of 
f lagel la  no r  for  t h e i r  mot i l i ty .  

D u r i n g  t h e  course of v e g e t a t i v e  cell d ivis ion,  t h e  m o s t  
f ami l i a r  species of P o l y t o m a  a n d  of C h l a m y d o m o n a s  dif- 
fer  in  t h e i r  b e h a v i o u r  of m o t i o n ;  C h l a m y d o m o n a s  cells 
lose t h e i r  mot i l i ty ,  whe reas  P o l y t o m a  cells r e t a i n  t he i r s  3-~. 
D u r i n g  divis ion,  C h l a m y d o m o n a s  cells lack f lagel la  b u t  
c o n t a i n  basa l  bodies  3-11. However ,  in  P o l y t o m a  b o t h  
f lagel la  of t h e  m o t h e r  cell su rv ive  long  e n o u g h  for  al l  t h e  
d a u g h t e r  cells to  fo rm t h e i r  ow n  f lagel lar  a p p a r a t u s  3, 4, 3. 
As con j ec tu r ed  b y  Schne ide r  3, exac t l y  obse rved  b y  
P r o w a z e k  5 a n d  conf i rmed  b y  p r e s en t  e lec t ron  microscopic  
inves t iga t ion ,  t h e  bases  of t h e  m o t h e r  f lagella of P o l y t o m a  
are  c o n n e c t e d  w i t h  t he  pos te r io r  end  of one of t h e  d a u g h -  
t e r  cells u n t i l  t h e  d a u g h t e r s  s w a r m  out .  T he  d a u g h t e r  
cell, w h i c h  p rov ides  locomot ion  for t h e  whole  m a t e r n a l  
complex ,  f ina l ly  leaves  t h e  m o t h e r  wal l  b y  b r e a k i n g  a w a y  
f rom t h e  bases  of t h e  m o t h e r  f lagella w i t h  a d i s t i n c t l y  
pe r cep t i b l e  j e r k  5. 
Cu l tu re  cond i t ions  a n d  al l  t h e  o t h e r  p r e p a r a t i o n  pro-  
cedures  were as descr ibed  p rev ious ly  ~a. 
T h e  s t r u c t u r a l  de ta i l s  in t h e  f lagel lar  a p p a r a t u s  of 
P o l y t o m a  coincide n e a r l y  exac t ly  w i t h  those  of Chla-  

mydomonas11,12;  for t h i s  reason  we can  d i spense  w i t h  a 
de ta i l ed  descr ip t ion .  Compar i son  of our  f igures us ing  
C a v a l i e r - S m i t h  xl n o m e n c l a t u r e  w i t h  desc r ip t ions  a n d  
i l lu s t r a t ions  of C h l a m y d o m o n a s  f lagel lar  a p p a r a t u s  11, x~ 
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