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On the  Effect of Insu l in  on  Lactate  P e r m e a b i l i t y  t h r o u g h  the  N u c l e a r  M e m b r a n e  

This communica t ion  repor t s  a p h e n o m e n o n  observed  
dur ing  a s tudy  on the  effect  of insulin in v i t ro  on energy  
me tabo l i sm  in isolated ra t  t h y m u s  nuclei. F r o m  these  ex- 
pe r imen t s  i t  is concluded t h a t  insulin has no s ignif icant  
effect  on oxygen consumpt ion ,  A T P  synthesis ,  glucose 
uptake ,  hexose m o n o p h o s p h a t e  p a t h w a y  ac t iv i ty  and  
lac ta te  product ion .  A clear effect,  however ,  was found  on 
m e m b r a n e  pe rmeab i l i t y  towards  lacta te ,  All m e t h o d s  
used were exac t ly  as descr ibed elsewhere x-,. F r o m  earlier ~ 
expe r imen t s  it  is known  t h a t  endogenous  lac ta te  which  is 
fo rmed  under  anaerobic  condi t ions  is p a r t l y  metabo l ized  
dur ing  a subsequen t  aerobic incuba t ion  and  pa r t l y  leaks 
ou t  f rom the  nucleus in to  the  medium.  

In  the  Figure it is d e m o n s t r a t e d  t h a t  leakage dur ing  
aerobic incuba t ion  can be pa r t ly  p r even t ed  by  add ing  
insulin.  The rat io of l ac ta te  concen t ra t ions  was inf luenced 

in t he  same d i rec t ion  when  glucose was  added.  As can be 
seen in these  expe r imen t s  insulin had  no effect  on the  
l ac ta te  ra t io  dur ing  the  anaerobic  period.  A more  or less 
s tab le  equi l ibr ium of lac ta te  inside and outs ide  the  
nucleus was reached  af ter  20 rain of aerobic incubat ion .  
No in fo rma t ion  is avai lable  in l i t e ra ture  on the  inf luence 
of insulin on lac ta te  pe rmeab i l i t y  t h ro u g h  the  nuclear  
membrane .  DANCItEVA 5 repor ted  a sl ight  s t imula t ion  of 
nuclear  ox ida t ive  phosphory la t ion  in isolated t h y m u s  
nuclei  by  insul in in the  presence  of glucose and  galactose 
and  con t r i bu t ed  th is  to  an accelera ted  t r a n s p o r t  of t he  
hexoses  t h ro u g h  the  nuclear  m e m b r a n e .  In  our opinion 
i t  is unl ikely t h a t  glucose e n t r y  is ra te - l imi t ing  for i ts  
metabol ic  convers ion because the  nuclear  m e m b r a n e  is 
ex t r eme ly  permeable  for glucose 6. Moreover,  added  
glucose is rap id ly  ca tabol ized to lac ta te  by  isolated 
t h y m u s  nuclei, while its fu r ther  b reakdown  via  the  citric 
acid cycle is l imi ted  2, 3. 
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Influence of insulin on the ratio of lactate concentrations inside and 
outside the nucleus after anaerobic incubation. The anaerobic incu- 
bation was perforIned for 15 min at 30~ and the subsequent 
aerobic incubation for 30 inin at 22 ~ The basic medium consisted of 
0.25M sucrose. 3 mM CaC12. Broken lines illustrate experiments on 
endogenous substrate; solid lines experiments with 5 mM glucose. 
Open circles represent experiments without insulin; solid circles illu- 
strate experiments in which 100 ~units insulin per ml were added. 

Rdsumd. L ' a d d i t i o n  d ' insu l ine  aux  n o y au x  isol6s du 
t h y m u s  de ra t  peu t  pr6venir  les per tes  de lac ta te  endog~ne 
se p roduisan t /~  t ravers  de la m e m b r a n e  nucl6aire. 
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T e s t o s t e r o n e  M e t a b o l i s m  by H o m o g e n a t e s  of H u m a n  and Rat  P lacen ta  

I t  now appears  to be accepted  t h a t  t e s tos te rone  and  its 
16-hydroxyla ted  der iva t ive  are in t e rmed ia te s  in the  
p lacen ta l  b iosynthes is  of es t rogens f rom the  fetal  pre- 
cursors,  dehydroep iandros t e rone  and  16-hydroxyde-  
hydroep iandros te rone ,  respect ive ly  1-a. The a b u n d a n t l y  
occurr ing h u m a n  p lacen ta l  a romatase  4 7 effects  a rapid  
convers ion  of these  19 carbon in t e rmed ia te s  to the  18 
ca rbon  estrogens by  a series of react ions  which  appa ren t l y  
includes ox ida t ion  of the  me thy l  group at  ca rbon  19 pr ior  
to its e l iminat ion  s. 

In  the  rat ,  however ,  in vivo evidence suggests  t h a t  the  
p lacen ta  produces  little, if any, es t rogeng;  also, ra t  
p lacen ta l  t issue does not  appear  capable  of conver t ing  
t e s tos te rone  to estrogens in vi t ro  10. 

H u m a n  and ra t  p l acen ta  appear  to  differ in ye t  ano the r  
aspect .  While  ra t  t issue is capable  of metabol iz ing  tes to-  

s terone  to  an and ros t ane  p ro d u c t  such as 5~-androstane-  
3~, 17fl-diol 1~ and thus  appears  to possess A4-reductase  
ac t iv i ty ,  evidence for th is  ac t iv i ty  could not  be found in 
m i d t e r m  h u m a n  p lacen ta  perfused ill si tu n.  Recent ly ,  
however ,  t he  A5-reduct ion of dehydroep iand ros t e rone  by  
minced  p r e m a t u r e  h u m a n  p lacen ta l  t issue has  been 
repor ted  12 

The p re sen t  s tudy  compares  the  me tabo l i sm of 4-C 14- 
t e s tos te rone  by  homogena t e  p repa ra t ions  of h u m a n  and 
ra t  p lacen ta l  t issue (both t e rm and  p remature )  incuba ted  
under  ident ical  expe r imen ta l  condi t ions .  

Materials and methods. H u m a n  p lacen tas  were ob ta ined  
at  the  t ime  of del ivery and processed immedia te ly .  R a t  
p lacen tas  were r emoved  af ter  sacrifice of the  animals  by  
concussion and  also used immedia te ly .  Detai ls  of the  
m e t h o d s  used are repor ted  elsewhere 13. In  brief, all 


