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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~ 

1 The author acknowledges with gratitude the critical reading of 
the mar~uscript by  Prof. C. G. Arnold (Erlangen) and the ex- 
cellent technical assistance of Mrs D. Kreutzer. 
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a l so  p r o v i d e s  i n f o r m a t i o n  a b o u t  t h e  c o n s t r u c t i o n  of  
f l age l l a  in  t h e  i n t e r p h a s e  cel ls  of  P o l y t o m a  ( f igure ,  a - c ) .  
D e s p i t e  t h e  o v e r a l l  s i m i l a r i t i e s  in  u l t r a s t r u c t u r e ,  2 d i s -  
t i n c t  d i f f e r e n c e s  a r e  v i s i b l e :  1. T h e  f l age l l a  of  P o l y t o m a  

a r e  o r i e n t e d  t o  one  a n o t h e r  a t  a m o r e  o b t u s e  a n g l e  t h a n  
in  C h l a m y d o m o n a s  (Pol .  ca .  140~ Chl .  7 0 - 1 0 0 ~  2. 2 a d -  
d i t i o n a l  b a s a l  bod i e s ,  b e s i d e s  t h e  b a s a l  b o d i e s  b o u n d  t o  
t h e  f l age l l a ,  a r e  g e n e r a l l y  f o u n d  n o t  o n l y  in  i n t e r p h a s e  

a A view of both flagella (F) in a longitudinal section showing the orientation of the basal bodies (bb) in a Polytoma interphase cell: distal 
striated connection (sc), transitional region (tr), central pair of tubules (ct), flagellar tunnel  (ft) in the cell wall (cw), basal cylinder (bc) and 
annular  connexion (ac) joining the outer doublets (od) to the flagellar membrmle (m). • 85,000. b Transverse section of flagellum in an inter- 
phase cell a t t h e  plate-like transitional region (indicated by arrow-heads in a) shows the star pat tern (sp) surrounding the basal cylinder (bc). 
Other abbreviations as in a. x 85,000. c A section perpendicular to that  of figure a demonstrat ing the presence of 4 basal bodies (2 flagella- 
bound ones [fbb] and 2 additional ones [abb]). 4 roots (bands of tubules), 2 of them smaller (st) than  the other 2 (lr) form an X-configuration. 
Other abbreviations as in a. • 72,000. d, e 2 adjacent transverse sections through one of the maternal  flagella of a Polytoma division stage 
which contains 4 separate daughter  cells, d At the level of the proximal part  of the basal cylinder of the transitional region. Notice the s tar  
pat tern (sp). e At the point of basal body detachment.  Diameter of flagellum is already slightly reduced, x 82,000. [-h 3 adjacent, slightly 
oblique longitudinal sections through one of the maternal flagella of a Polytoma division stage, which contains 8 separate daughter  ceils, 
demonstrat ing the  flagellar constriction (arrow) and the point of basal body detachment  (dotted lines). N 56,000. 



1374 Specialia EXPERIENTIA 33/10 

cells 13, b u t  also in cells j u s t  going t h r o u g h  cytokines is .  
These  a d d i t i o n a l  ba sa l  bodies  a re  phys i ca l ly  a t t a c h e d  to  
2 smal l  roo ts  w h i c h  fo rm a n  X-conf igu ra t i on  w i t h  2 larger  
roots  (figure, c). I n  C h l a m y d o m o n a s ,  e x t r a  basa l  bodies  
are  p r e s e n t  as a rule  on ly  in p red iv i s ion  (preprophase)  
cells 9-~1. 
I n v e s t i g a t i o n  of P. p a p i l l a t u m  div is ion  s tages  w i t h  2, 4 
a n d  8 s epa ra t e  d a u g h t e r  cells, e i t he r  comple t e ly  enclosed 
w i t h i n  t he  m o t h e r  wal l  or j u s t  l eav ing  t he  opened  m o t h e r  
wall, r evea led  t h a t  t h e  f l age l l a -bound  basa l  bodies  of t h e  
m o t h e r  cell, w i t h o u t  excep t ion ,  d e t a c h  f rom t h e i r  axon-  
emes  a t  t h e  p r o x i m a l  end  of t he  p la te- l ike  t r a n s i t i o n a l  
region ( t r i p l e t - t o -doub le t  t r ans i t ion )  (figure, d ,e) .  This  
e v e n t  of d e t a c h m e n t  co r re sponds  to t h a t  of C h l a m y d o -  
m o n a s  9-n.  The  m o t h e r  f lagella are cons t r i c t ed  a t  t he  
p o i n t  where  t h e y  jo in  t he  pos te r io r  end  of t h e  d a u g h t e r  
cell (figure, f -h ) .  Cor re spond ing  i n d e n t a t i o n s  in Chla-  
m y d o m o n a s  9, x0 were i n t e r p r e t e d  as t he  p laces  a t  wh ich  
f lagel lar  absc iss ion  or b r eakage  occurs.  W i t h d r a w a l  s or 
regress ion n of t h e  f lagel la  are  also sugges ted ;  these  are  
t he  resu l t s  of a g r a d u a l  s h o r t e n i n g  or  d i sa s sembly  w h i c h  
p r o b a b l y  s t a r t s  a t  t h e  f lagel lar  t ip  a n d  proceeds  sequen-  

t i a l ly  to  the  base  u n t i l  i t  reaches  t he  p o i n t  j u s t  be low the  
t r a n s i t i o n a l  region.  R e s o r p t i o n  of f lagel lar  p ro t e in  pr ior  
to  cy tok ines i s  a n d  re -u t i l i za t ion  of p ro t e in  d u r i n g  t h e  
f o r m a t i o n  of d a u g h t e r  cell f lagella h a v e  been  t a k e n  in to  
cons ide ra t ion  14. 
L i g h t  microscopic  o b s e r v a t i o n  con f i rmed  t he  m o t i l i t y  of 
P o l y t o m a  p a p i l l a t u m  divis ion s tages  c o n t a i n i n g  2 a n d  
4 s epa ra t e  d a u g h t e r  cells. F r o m  the  p r e sen t  expe r imen t s ,  
i t  was  d e t e r m i n e d  t h a t :  a) I n  c o n t r a s t  to  theor ies  of 
Lenhoss6k  15 a n d  H e n n e g u y  a6, ba sa l  bodies  are  n o t  k ine t ic  
centers ,  b) I n  c o n t r a s t  to  t he  suppos i t i on  of J o h n s o n  a n d  
P o r t e r  ~, basa l  bod ies  are  no t  essent ia l  for t h e  m a i n t e -  
n a n c e  of flagella.  Thus ,  f lagel lar  m o t i l i t y  in P o l y t o m a  
c lear ly  does n o t  d e p e n d  on  t he  p resence  of ba sa l  bodies.  
R e a c t i v a t i o n  e x p e r i m e n t s  w i t h  A T P  also showed  t h a t  in  
cilia a n d  f lagella l ack ing  basa l  bodies  t he  m e c h a n i s m  of 
f lagel lar  m o t i l i t y  t akes  place in t h e  a x o n e m e s  17. 

i4 B. Coyne and J. L. Rosenbaum, J. Cell Biol. 47, 777 (1970). 
15 M. von Lenhoss~k, Verh. Anat. Ges. 12, 106 (1898). 
16 L.-F. Henneguy, Archs Anat. microse. Morph. exp. 7,481 (1898). 
17 C.F. Bardele, Cytobiology 7, 442 (1973). 
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Summary. Mouse p r e i m p l a n t a t i o n  e m b r y o s  were i n c u b a t e d  w i t h  r ad ioac t ive  p regnenolone ,  p roges te rone  or dehydro -  
e p i a n d r o s t e r o n e  for va r ious  per iods  of t ime.  These  s u b s t r a t e s  were no t  c o n v e r t e d  to  me t abo l i t e s  even  a f t e r  i n c u b a t i o n  
of 120 h. W e  sugges t  t h a t  p r e i m p l a n t a t i o n  mouse  e m b r y o  does n o t  possess e n z y m e  ac t iv i t i es  for s tero id  me tabo l i sm.  

T h e  idea t h a t  t he  b l a s t o c y s t  could c o n t r i b u t e  to  t h e  
i m p l a n t a t i o n  b y  i ts  ow n  s te ro id  h o r m o n e  p r o d u c t i o n  ha s  
been  p roposed  b y  D i c k m a n  e t  al. 2. The  p ioneer  work  of 
ea r ly  s te ro id  m e t a b o l i s m  was done  b y  Huf f  a n d  E ik -Nes  3 
in  1966. T h e y  d e m o n s t r a t e d  t h a t  6-day-old  r a b b i t  b l a s to -  
cys t s  possessed e n z y m e  s ys t em s  for syn thes i z ing  choles-  
t e ro l  a n d  p regneno lone  in v i t r o  f rom ace ta te .  P roges te r -  
one  was m e t a b o l i z e d  f u r t h e r  to  5f l -pregnandione ,  3a -  
h y d r o x y - 5  f l -pregnan-20-one  a n d  20 a - hyd r oxy - 4 - p r egnen -  
3-one. 
C o m p e t i t i v e  p r o t e i n - b i n d i n g  t e c h n i q u e s  h a v e  revea led  
e n d o g e n o u s  levels  of p roges t i n s  (proges terone  [0.003 to  
0.165 nmoles /ml ] ,  20 a -hyd roxy-4 -p regnen -3 -one  a n d  17 e- 
hyd roxy-4 -p regnene -3 ,  20-dione) in  r a b b i t  b l a s t ocys t s  4. 
P e r r y  e t  al. 5 us ing  r a d i o i m m u n o a s s a y  found  proges te rone ,  
e s t rone  a n d  17fl-es t radiol  in  p ig  b las tocys t s .  I n c u b a t i o n  
s tud ies  s t i l l  i n d i c a t e d  w e a k  A53f l -hydroxys tero id  dehy -  

drogenase ,  17-20-desmolase ,  a r o m a t a s e ,  17f l -hydroxy-  
s tero id  d e h y d r o g e n a s e  a n d  3 -su lpha tase  act iv i t ies .  
The  presence  of A53f l -hydroxys te ro id  dehyd rogenase  has  
been  shown  h i s tochemica l ly  in  rat2,e,  ~, mouse  s and  
h a m s t e r  9, a0 p r e i m p l a n t a t i o n  b las tocys t s ,  a n d  i t  was  con-  
c luded  t h a t  these  e m b r y o s  could  syn thes ize  proges terone .  
The  b iochemica l  s tud ies  of Chew a n d  S h e r m a n  11 w i th  
p r e i m p ] a n t a t i o n  mouse  b l a s tocys t s  d id  n o t  s u p p o r t  these  
resul ts .  The  a u t h o r s  sugges ted  t h a t  t h e  a p p a r e n t  discrep-  
a n c y  m a y  be  exp l a ined  b y  t h e  h i s t ochemica l  me thod .  
D i c k m a n  a n d  coworkers  s used  d e h y d r o e p i a n d r o s t e r o n e  
i n s t ead  of p r egneno lone  as s u b s t r a t e .  
However ,  t h e  m a m m a l i a n  e m b r y o s  b a t h  in a s te ro ida l  
e n v i r o n m e n t  w h i c h  offers t h e m  t h e  poss ib i l i ty  to  b i n d  
a n d  me tabo l i ze  s teroids .  Our  a i m  was  to  show b iochemi -  
ca l ly  w h a t  k i n d  of s t e ro id  m e t a b o l i s m  m a y  occur  in  pre-  
i m p l a n t a t i o n  mouse  b las tocys t s .  

Table 1. Pregnenolone incubations 

Amount of n Stage Incubation Recovery in percent of dose 
incubations time (h) Substrate Metabolites 

3 10 2-3 14 93.2:1:3.0 0 
3 50 2-3 24 84.6 ~ 3.6 0 
1 5 4-5 48 87.5 0 
6 10 3-5 48 89.1 ::t= 1.8 0 
3 10 3-4 120 83.0 :t: 3.4 0 

n, Amount of embryos in incubation. 
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