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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. 
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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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Table 2. Progesterone incubations 
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Amount of incubations n Stage Incubation time (h) Substrate 14C/3H (nmoles) Recovery in percent of dose 
Substrate Metabolites 

2 50 3-4 24 5.4 88.7 =h 5.7 0 
1 10 5 24 5.4 90.2 0 
1 5 5 72 5.4 89.1 0 
2 30 3-4 48 0.007 92.9 =h 1.9 0 
1 30 4 72 0.007 85.0 Traces 
2 10 O-SF* 120 0.007 27.7 i 0.3 60.2 • 0.2 

* O-5 F, oocytes with follicle cells. 

Material and methods. E m b r y o s  were F l - h y d r i d s  f rom a 
cross C B A - H T 6  X CB-20. T h e y  were o b t a i n e d  f rom ovi-  
duc t s  or f rom u t e r u s  a t  1-3.5 days  of p r egnancy ,  of mice 
wh ich  were o v u l a t e d  a n d  copu la t ed  no rma l ly .  T he  age 
w a s  d e t e r m i n e d  f rom t he  occur rence  of t he  vag i na l  plug, 
w h i c h  was t h e  d a y  0. T he  d e v e l o p m e n t a l  s tages  n were 
obse rved  u n d e r  d i ssec t ing  microscope  before  a n d  a f t e r  
i ncuba t ion .  Before  i n c u b a t i o n  e m b r y o s  were r insed  3 
t i m e s  w i t h  m e d i u m ;  30 i n c u b a t i o n s  were m a d e  in dispos-  
able  o rgan  cu l tu re  dishes,  A u e r b a c h  t y p e  (Fa lcon  3010) 
in  0.5 m l  of ea r ly  m e d i u m  s u p p l e m e n t e d  w i t h  11.5 rag/  
10 ml  N a - l a c t a t e  a n d  10 mg/10  ml  b o v i n e  s e rum a lbumin ,  
a t  37~ a n d  in 5% COs-air a t m o s p h e r e  s a t u r a t e d  w i t h  
w a t e r  vapou r .  The  m e d i u m  c o n t a i n e d  100 u n i t s / m l  of 
.penicillin a n d  50 [zg/ml of s t r e p t o m y c i n .  S u b s t r a t e s  used 
were i n t r o d u c e d  in 10 [zl v o l u m e  dissolved in p ropy l en -  
g lyco l -e thy la lcohol  (1:1).  S u b s t r a t e s :  14C-pregnenolone 
56.7 >< 108 cpm,  5.7 nmoles ,  l 'C -p roges te rone  63.2 X 103 
cpm, 5.4 nmoles ,  14C-dehydroepiandros te rone  35.2 • 108 
cpm,  3.5 nmoles ,  8H-proges te rone  530 • 103 cpm,  0.007 
nmoles .  The  i n c u b a t i o n  t i m e  va r i ed  f rom 14 to  120 h as 
d id  t he  n u m b e r  of e m b r y o s  pe r  i n c u b a t i o n  f rom 5 to  50. 
I n c u b a t i o n  was s t o pped  b y  ace tone .  
Cont ro l s  were  m a d e  b y  i n c u b a t i n g  f lushed  u te r ine  c o n t e n t  
(nega t ive  control )  a n d  o v a r i a n  follicles (posi t ive control)  
72-120 h. I n  4 p regneno lone  i ncuba t ions ,  i t  was  checked  
t h a t  t h e  r ad ioac t i ve  s u b s t r a t e  was  t a k e n  up  b y  t h e  
embryos .  
E x t r a c t i o n  was  done  b y  e t h e r  a n d  c h r o m a t o g r a p h y  b y  
a scend ing  t h i n - l a y e r  sys tems .  These  m e t h o d s  h a v e  been  
descr ibed  e lsewhere  18. So l ven t  s y s t e m  used in TLC was  
ace tone  : ch loroform,  15 : 85. R a d i o a c t i v i t y  on  t h i n - l a y e r  
c h r o m a t o g r a m s  was  de t ec t ed  a n d  m e a s u r e d  b y  a window-  

less gasflow s c a n n e r  (Ber thold ,  Fede ra l  Repub l i c  of Ger-  
many) .  Recover ies  p r e sen t ed  in t he  t a b l e s  were ca lcu la ted  
f rom the  s c a n n i n g  records.  
Results and discussion. The  resul t s  of t he  p regneno lone  
a n d  p roges t e rone  i n c u b a t i o n s  are s h o w n  in t h e  t ab les  
i n d i c a t i n g  no  m e t a b o l i s m  of these  s te ro ids  in t he  embryos .  
On ly  some a c c u m u l a t i o n  of r a d i o a c t i v i t y  in  2 po la r  frac- 
t ions  in  I p roges t e rone  i n c u b a t i o n  was de tec ted .  However ,  
oocytes  w i t h  follicle cells c o n v e r t e d  60.2~o of t h e  proges-  
t e rone  dose (0.007 nmoles)  to  me tabo l i t e s .  Resu l t s  in 
d e h y d r o e p i a n d r o s t e r o n e  i n c u b a t i o n s  (48 h, 20 e m b r y o s  a t  
s tages  3-4) r e m a i n e d  s imi la r ly  nega t ive .  
W e  sugges t  t h a t  unl ike  pig 5 and  r a b b i t  3 p r e i m p l a n t a t i o n  
mouse  b l a s t o c y s t  does no t  possess s imi la r  k ind  of e n z y m e  
ac t iv i t i es  for s te ro id  me tabo l i sm.  Th i s  m a y  be  due  to 
differences  in  b l a s t o c y s t  f o r m a t i o n  a n d  t r o p h o b l a s t  dif- 
f e ren t i a t ion  a t  t he  t i m e  of i m p l a n t a t i o n .  Our  resu l t s  agree 
w i t h  t h e  f ind ings  of Chew and  S h e r m a n  11, b u t  are con t r a -  
d i c to ry  to those  h i s tochemica l  o b s e r v a t i o n s  m a d e  b y  Dey 
and  D i c k m a n  s. W e  f ind i t  obscure  t h a t ,  a l t h o u g h  t h e y  
used d e h y d r o e p i a n d r o s t e r o n e  as t he  s u b s t r a t e  to  demon-  
s t r a t e  A53fl-HSD a c t i v i t y  h i s tochemica l ly ,  we were no t  
able  to  show b iochemica l ly  th i s  a c t i v i t y  b y  t h e  same 
subs t r a t e .  A r e c e n t  s t u d y  b y  S h e r m a n  a n d  A t i enz a  14 
shows t h a t  p roges te rone  f o r m a t i o n  a n d  p roges t in  and  
a n d r o g e n  m e t a b o l i s m  in mouse  is m e r e l y  r e s t r i c t ed  to 
g i an t  t r o p h o b l a s t  ceils a t  p o s t i m p l a n t a t i o n  stages.  

12 K. Theiler, The House Mouse Develoi~ment and Normal Stages 
from Fertilization to 4 Weeks of Age. Springer-Verlag, Berlin 
1972. 

13 A.I. Kahri, S. Pesonen and A. Saure, Steroidologia 1, 25 (1970). 
14 M.' I. Sherman and S. B. Atienza, Biol. Reprod. 76, 190 (1977). 
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Summary. D i e t a r y  lead (0.5%) was g iven  to mice which,  a f t e r  m a t i n g ,  exh ib i t ed  a vag ina l  plug. Es t rad io l ,  p roges te rone  
a n d  p r o s t a g l a n d i n s  E a n d  F 2 ~ were d e t e r m i n e d  in t he  p l a s m a  b y  r a d i o i m m u n o  assay  a t  d i f fe ren t  t imes  the rea f t e r .  
The  increase  in es t rad io l  a n d  decrease  in p r o s t ag l and in s  p r io r  i m p l a n t a t i o n  are n o t  g rea t ly  a l t e red  b y  lead t r e a t m e n t ,  
whereas  t h e  s u b s e q u e n t  increase  in p roges te rone  a n d  l a t e r  in  es t rad io l  is abol ished.  I t  is conc luded  t h a t  t h e  lower 
n u m b e r  of p r egnanc i e s  seen in l e a d - t r e a t e d  m o t h e r s  is due  to  a m a t e r n a l  h o r m o n a l  i m b a l a n c e  caused  b y  lead. 

Large  a m o u n t s  of lead (0 .1-0 .5%) a d d e d  to  t h e  d ie t  of 
mice which ,  a f t e r  ma t i ng ,  h a d  d i sp layed  a vag i na l  plug,  
m a r k e d l y  r educe  t h e  n u m b e r  of mice  w h i c h  become  
p r e g n a n t  2. His to logica l  s tud ies  i nd i ca t e  t h a t  lead in te r -  
fers w i t h  t h e  i m p l a n t a t i o n  of t he  e m b r y o  a n d  causes  
regress ion  of t h e  co rpo ra  l u t ea  3. Lead  also seems to  exe r t  
a d i rec t  ac t ion  on  t h e  embryo ,  since i t  de lays  i t s  ea r ly  
d iv is ions  4. One poss ible  m e c h a n i s m  b y  wh ich  lead m a y  
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