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ferences, except  wi th  added glucose when groups 1 and 
2 were higher  (P  < 0.05) t h a n  the  controls.  

I n  Table  I I I  the  effect of Na2SeO 3 admin i s t r a t ion  on 
the  BaI4CO3, when un i formly  label led ~4C-glucose was 
added to the  incuba t ion  med ium is shown. In  bo th  chronic 
and acute  tox ic i ty  and in bo th  tissues s tudied a s ta t is t i -  
ca l ly  s ignif icant  decrease ( P  < 0.01) in Bal~CO3 produc t ion  
was found a t  all  levels  ot selenite  adminis tered.  

The  decrease was grea ter  in a m o u n t  in t he  k idney  
than  in the  l iver  and also in acute  tox ic i ty  t h a n  in 
chronic  toxic i ty .  I t  is in teres t ing  to note  the  much  
grea te r  sens i t iv i ty  shown by  the  selenite  in acu te  than  
in chronic  toxic i ty .  

Discussion. F r o m  Table  I i t  appears,  on  the  whole,  
t h a t  increase in t he  oxygen  consumpt ion  not iceable  in 
the  2 organs is no t  re la ted  to  the  presence in the  incuba-  
t ion m e d i u m  of exogenous  glucose. A t  this  s tage i t  is 
unexpla ined  why  there  is an  increase of O~ consumpt ion  
in k idney  minces  of group 2. On the  o ther  hand,  increasing 
quant i t i es  of selenite decreased ~CO 2 produc t ion  f rom 
the  tissue minces. A decrease in the  u t i l iza t ion of glucose 
and an increase in t h a t  of f a t ty  acids could expla in  these 
results.  In  fact  a decrease in the  fo rmat ion  of ~4COs due 
to an increase in the  u t i l iza t ion of non- rad ioac t ive  glucose, 
thus  produc ing  a greater  a m o u n t  of non- rad ioac t ive  CO2 
wi th  a decrease in the  specific ac t iv i ty  of Bal4CO3, seems 
not  to be t he  cause, since f rom group 1 the  decrease in 
the  produc t ion  of rad ioac t ive  carbon d ioxide  is not  
accompanied  by  a p ropor t iona l  increase in t he  respi ra tory  
ac t iv i ty .  Selenite  could s t imula te  f a t t y  acid degradat ion,  
thus  lowering the  specific ac t iv i ty  of ~4COv 

This  expe r imen t  has shown that ,  excep t  for some 
unexpla ined er ra t ic  results,  bo th  chronic  and acu te  

selenium tox ic i ty  have  negligible effects on the  oxygen  
up take  of ra t  l iver  and k idney  minces,  w i th  or  w i thou t  
added glucose, bu t  t h a t  in bo th  types  of tox ic i ty  the  
aerobic p roduc t ion  of 1~C0~ from D-14C-glucose by  these 
minces is m a r k e d l y  diminished.  

Fu r the r  expe r imen t s  wi th  labelled f a t t y  acids could 
demons t r a t e  an  increased ca tabol i sm of these substances  
induced by  selenite  ~. 

Riassunto. Nessuna  inf luenza  sull 'at t ivi tS,  respi ra tor ia  
di cellule di  fegat i  e reni  di topi  ~ s ta ta  n o t a t a  q u a n d o  gli  
animal i  sono s ta t i  t r a t t a t i  con somminis t raz ion i  acu te  o 
croniche di Na,SeO3. La  d iminuz ione  del la  produzione  di  
14COs, quando  i tcssut i  degli  an imal i  t r a t t a t i  con NazSeO 3 
sono s ta t i  incubat i  con 14C glucosio, suggerisce la  possi- 
bil i t~ di un aumen to  de l l ' a t t iv i t~  ca tabol ica  dei  lipidi. 
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Activity of 6-Phosphogluconate Dehydrogenase in the Preimplantation Mouse and Rabbit Embryo 

The  glucose 6-phosphate  dehydrogenase  (G6PD) acti-  
v i t y  in the  p re implan ta t ion  mouse  embryo  dur ing the  
first  few days  of deve lopmen t  is v e r y  high I, ye t  the  
ra t io  of carbon dioxide  formed f rom carbon one of glucose 
compared  to carbon six of glucose is app rox ima te ly  one 
t h roughou t  the  p re imp lan ta t ion  period s. In  contrast ,  
a l though  to ta l  glucose ut i l iza t ion in the  rabb i t  embryo  
is about  three  t imes  h igher  t han  in the  mouse  embryo ,  
the  G 6 P D  ac t i v i t y  in the  r abb i t  embryo  is only  abou t  
1/~ the  level  found in the  mouse  embryo  s, and the  ra t io  
of CO s f rom carbon one to carbon 6 of glucose is abou t  
9 dur ing the  first  3 days  of d e v e l o p m e n t  in the  r abb i t  4,5. 
This  evidence suggests  t h a t  G6PD is no t  ac t ing  as a 
regula tor  of pentose  shun t  a c t i v i t y  in a s imi lar  m a n n e r  
in the  ear ly  mouse  and  rabb i t  embryo .  Therefore,  the  
a c t i v i t y  of  6-phosphogluconate  dehydrogenase  (CPGD) 
was measured  to  see if t he  t o t a l  ac t iv i t ies  of th is  enzyme  
more accura te ly  ref lected the  a c t i v i t y  of the  pentose  
shun t  in t he  embryos .  

The  me thods  for ob ta in ing  the  embryos  and handl ing  
the  embryos  have  been prev ious ly  described 1,s. Briefly,  
t he  embryos  were ob ta ined  by  f lushing the  reproduc t ive  
t rac t s  of t he  animals  a t  specific t imes  a f te r  ovula t ion .  
The  embryos  were  washed free of debris  and o ther  cells 
and s tored a t  - - 7 0  °C in 6 × 60 m m  tubes.  The  freezing 
l iberates  the  enzyme.  The  6PGD ac t iv i ty  was assayed 
by  measur ing  the  f luorescence of N A D P H  produced 
dur ing a 60 min  incuba t ion  a t  37°C. Deta i ls  of the  assay 
techniques  have  been described ~. The  react ion mix tu re  
consis ted of 100 [zl of 50 m M  Tris buffer  (pH 7.8), con- 

ta in ing  N A D P  (1.0 raM), 6-phosphogluconate  (1.0 mM), 
magnes ium chloride (10raM),  E D T A  (1 .0mM) ,  and 
crysta l l ine  bovine  serum a lbumin  (0.1%). The  N A D P H  
formed was de te rmined  f luorometr ica l ly  following t reat -  
m e n t  wi th  alkal i  6,7. 

The  results  of the  de te rmina t ions  on both  mouse and 
rabb i t  embryos  for the  ent ire  p re implan ta t ion  period 
are shown in the  Table.  The  6PGD ac t iv i ty  is 10-20 
t imes  higher  in the  r abb i t  embryo  than  in the  mouse  
embryo  dur ing  the  first  3 days  of development .  In  fact ,  
the  6PGD ac t i v i t y  in the  rabbi t  embryo  is abou t  the  
same as the  G 6 P D  ac t i v i t y  in this species t h r o u g h o u t  
the  p re imp lan ta t ion  period. Both  enzymes  are level  
dur ing the  first 3 days  of deve lopment  in the  r abb i t  and 
then  begin to increase in ac t i v i t y  on day  4 wi th  fo rmat ion  
and expans ion  of the blastocyst .  However ,  the re  is 
considerable  t issue mass increase associated w i t h  blasto-  
cys t  d e v e l o p m e n t  in the  rabbi t ,  and  therefore  bo th  
6 P G D  and G6PD decrease in specific a c t i v i t y  dur ing  
the  p re implan ta t ion  period (Table). 
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Pen tose  s h u n t  e n z y m e  ac t iv i t ies  in  t he  p r e i m p l a n t a t i o n  m o u s e  a n d  r a b b i t  e m b r y o  

EXPERIENTIA 2714 

S tage  of 6 - P h o s p h o g l u c o n a t e  d e h y d r o g e n a s e  Glucose  6 - p h o s p h a t e  P ro t e in  c o n t e n t  
d e v e l o p m e n t  d e h y d r o g e n a s e  in  n g  p e r  e m b r y o  

A c t i v i t y  in  moles  of N A D P  A c t i v i t y  in  moles  of N A D P  
r e d u c e d  pe r  e m b r y o  pe r  h x 101~ r e d u c e d  pe r  e m b r y o  pe r  h x 1012 
Mo use R a b b i t  Mouse 1 R a b b i t  3 Mouse 8 Rabbit 

Unfer t i l i zed  13.6 4- 0.7 (4) 246 q- 22 (6) 1390 263 27.8 100 

Fer t i l ized  12.3 q- 0.7 (5) 256 4- 38 (6) 1360 243 27.8 100 

D a y  2 11.0 -4- 1.1 (5) 251 n u 70 (6) 1510 263 26.1 100 

D a y  3 28.8 ± 3.2 (5) 259- t -  43 (6) 1400 215 23.4 100 

Day 4 57.7 ± 1.1 (5) 338 4. 25 (6) 735 256 22.2 

Day 5 61.3 4- 5.2 (4) 573 4- 68 (6) 190 812 21.9 1307 

Day 6 - 3088 4- 517 (6) - 1612 - 6235 

Values  for  6 - p h o s p h o g l u e o n a t e  d e h y d r o g e n a s e  are  m e a n s  4- S .E.M.  T h e  n u m b e r  of d e t e r m i n a t i o n s  is in  pa r en the se s .  P ro t e in  c o n t e n t  for  
the  f i rs t  3 d a y s  of d e v e l o p m e n t  in  the  r a b b i t  is e s t i m a t e d  to  b e  a b o u t  100 n g  b a s e d  o n  the  v o l u m e  of the  r a b b i t  e m b r y o  w h i c h  is a b o u t  
3.5 times the volume of the mouse embryo in the early stages. Protein content of day 5 and day 6 rabbit embryos was determined by the 
m e t h o d  of LOWRY, ROSEBROUGlt, FARR a n d  RANDALL 9. 

I n  t h e  m o u s e  e m b r y o  6 P G D  a c t i v i t y  is v e r y  low d u r i n g  
t he  p r e i m p l a n t a t i o n  pe r iod  a n d  is a b o u t  1/100 t he  G 6 P D  
a c t i v i t y  d u r i n g  t h e  I i rs t  2 days  of d e v e l o p m e n t .  How-  
ever,  t h e  p a t t e r n  of c h a n g e  for 6 P G D  is oppos i te  t h a t  
f ound  for G 6 P D  ; t he  f o r m e r  r ises a n d  t h e  l a t t e r  decreases  
d u r i n g  t he  las t  ha l f  of t h e  p r e i m p l a n t a t i o n  per iod  so t h a t  
t h e i r  a c t i v i t y  levels are  a p p r o a c h i n g  one a n o t h e r  a t  t h e  
t i m e  of i m p l a n t a t i o n .  T he  6 P G D  specific a c t i v i t y  a c t u a l l y  
increases  in  t h e  mouse  e m b r y o  d u r i n g  t he  p r e i m p l a n t a t i o n  
period.  

The  low level  of a c t i v i t y  of 6 P G D  d u r i n g  t he  pre-  
i m p l a n t a t i o n  period,  p a r t i c u l a r l y  d u r i n g  t h e  f i rs t  2 or  
3 days  of d e v e l o p m e n t ,  suggests  t h a t  th i s  e n z y m e  is 
more  i m p o r t a n t  t h a n  G 6 P D  in  r egu la t i ng  t he  a c t i v i t y  
of t he  pen tose  s h u n t  in  t h e  mouse .  T h e  h i g h  level  of 
G 6 P D  in t h e  m o u s e  e m b r y o  m a y  r e p r e s e n t  e n z y m e  
p r e s e n t  in  t h e  oocyte  before  o v u l a t i o n  a n d  t h u s  m a y  
ref lect  r e q u i r e m e n t s  for  t h i s  e n z y m e  d u r i n g  t h e  p reovu la -  
t o r y  phase  of oocyte  d e v e l o p m e n t  r a t h e r  t h a n  d u r i n g  
p o s t o v u l a t o r y  e m b r y o  d e v e l o p m e n t  10. 

Zusammen/assung. I m  f r isch  o v u l i e r t e n  E i d e r  weissen  
Maus  be t r / ig t  die A k t i v i t ~ t  de r  6 - P h o s p h o g l u k o n a t - D e -  
h y d r o g e n a s e  (6PGD) n u r  e twa  1/i00 de r j en igen  de r  Glu-  
k o s e - 6 - P h o s p h a t - D e h y d r o g e n a s e .  Beide  E n z y m e  zeigen 
~hnl iche  A k t i v i t ~ t e n  be i  K a n i n c h e n - E m b r y o n e n  vo r  de r  
I m p l a n t a t i o n .  
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N u c l e a r  P o r e  F l o w  R a t e s  of R i b o n u c l e i c  A c i d s  in 

I n  a p rev ious  no t e  we desc r ibed  t he  t r a n s p o r t  effi- 
c iency  of a nuc lea r  enve lope  pore  com pl ex  w i t h  r e spec t  
to  t he  nuc l eocy top l a smic  e x c h a n g e  of mac romolecu le s  
a n d  par t i c les  b y  t h e  nuc l ea r  pore  f low r a t e  ( N P F R ) ,  i.e. 
t h e  t o t a l  mass  or n u m b e r  of molecules  of a c e r t a i n  sub-  
s t ance  wh ich  is t r a n s f e r r e d  t h r o u g h  a n  ave rage  pore  pe r  
m i n u t e  1. K n o w i n g  t h e  s t r u c t u r a l  cha rac t e r i s t i c s  of t h e  
nuc lea r  enve lope  of a g iven  cell, such  va lues  c an  be  
ca lcu la ted ,  e.g., for  t h e  un id i r ec t i ona l  f low of nucleo-  
cy top l a smica l ly  m i g r a t i n g  R N A s  f rom t h e o r e t i c a l l y  dif-  
f e ren t  s i t u a t i o n s :  1. NPFIR of c y t o p l a s m i c  R N A s  can  
be d e t e r m i n e d  f rom m e a s u r e m e n t s  of t he  c y t o p l a s m i c  
increase  of t h e  R N A s  d u r i n g  a specific i n t e r v a l  of cell 
cycle or d i f fe ren t ia t ion .  I n  such  ca lcu la t ions ,  n o n - n u c l e a r  
R N A  s y n t h e s i  s as wel l  as t he  R N A - d e g r a d a t i o n  h a v e  to  
be  t a k e n  in to  accoun t .  As a n  e x a m p l e  of t h i s  t y p e  of 
ca lcu la t ion ,  t he  N P F R  va lues  for  d i s t i nc t  t i m e  spans  of 

the  Mature  Rat  H e p a t o c y t e  

t h e  a m p h i b i a n  oogenesis  h a v e  been  d e t e r m i n e d  1, 3. 2. I n  
e x p o n e n t i a l l y  g rowing  cell  p o p u l a t i o n s  N P F R s  of R N A s  
can  be  c o m p u t e d  f rom t h e  a v e r a g e  c o n t e n t  of c y t o p l a s m i c  
R N A s  a n d  f rom t h e  half- l i fe  t i m e s  of t h e  t y p e  of R N A  in 
ques t i on  1. Again ,  such  va lues  h a v e  to  be  cor rec ted  for  
n o n - n u c l e a r  R N A - s y n t h e t i c  processes.  3. Fo r  cells w h i c h  
l ive in  s t e a d y  s t a t e  cond i t ions ,  such  as m a n y  h i g h l y  
d i f f e r en t i a t ed  ones, i t  is poss ib le  to  ca lcu la te  t he  N P F R  
va lues  f rom d e t e r m i n a t i o n s  of t h e  pool  sizes of cy to-  
p l a smic  R N A s  a n d  t h e i r  half- l ives.  

A ca l cu l a t i on  of t he  l a t t e r  t y p e  ha s  now been  m a d e  
for  t he  a v e r a g e  l iver  cell of a d u l t  ra t .  C o m b i n a t i o n  of 
t u r n o v e r  a n d  pool  size d a t a  of c y t o p l a s m i c  R N A s  w i t h  
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