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l imi ted n u m b e r  .of expe r imen t s  does no t  pe rmi t  eva lua t ion  of the  effects of sex, age, 
physical  cond i t ion  etc., it is clear t h a t  t he  exha led  gases of h u m a n  subjects  are r icher  
in e thy lene  t h a n  the  r o o m  air inha led  b y  t hem.  I t  is k n o w n  t h a t  wi th  fruits,  gene ra t ion  
of e thy lene  is an  au toca t a ly t i c  process t a n d  the  presence of e thy lene  in room air m a y  
act  as a s t i m u l a n t  to  e thy lene  p roduc t i on  by  h u m a n s .  

For  a more  q u a n t i t a t i v e  re la t ionship  be tween  the  e thy lene  con ten t s  of exhaled  
gases a n d  inhaled air several  expe r imen t s  were c o n d u c t e d  -with one ind iv idua l  (male, 
non-smoker) .  The  exha led  gases were collected 4 h af ter  the  even ing  meal,  outs ide  
the  bui ld ing  in the  open air, a w a y  f rom possible c o n t a m i n a t i o n  f rom such sources 
such as au tomobi le  exhaus t ,  i n h a l e d  air  con ta ined  e thy lene  at  an  average  concen- 
t r a t i o n  of 3.46 =k 0.02 ( s t anda rd  error) .  IO -s par t s /mi l l ion  (6 de te rmina t ions )  whereas  
exha led  air con ta ined  e thy lene  at  6.79 ± o.13 (6 de te rmina t ions ) .  The  difference 
be tween  these means  was  s ta t i s t i ca l ly  h ighly  significant.  These  resul ts  indica te  t h a t  
the  e thy lene  con ten t  of the  exhaled  gas of the  no rma l  adu l t  subjec t  is near ly  double  
t h a t  of the  air inha led  by  him.  

The p roduc t ion  of e thy lene  is p r o b a b l y  not  solely a t t r i b u t a b l e  to  the  gu t  flora, 
since we have  o b t a i n e d  e thy lene  f rom subcel lular  f ract ions f rom ra t  l iver  and  ra t  
in tes t ina l  mucosa  (unpubl i shed  d a t a  f rom G. RAM CHANDRA AND M. SPENCER). 

XVe are g ra te fu l  to  the  Na t iona l  Research  Council  of C a n a d a  for a g ran t - in -a id  
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Competitive inhibition of corticoid synthesis by estrogens 
When  es t rogens  are i n c u b a t e d  wi th  ra t  ad rena l  t issue t h e y  inh ib i t  the  synthes is  of 
cort icoids I. A d m i n i s t r a t i o n  of h igh  levels of es t rogens  in vivo also inhib i t s  p roduc t ion  
of cort icoids ~. Since g lucose-6-phospha te  dehyd rogenase  (EC i . i . x . 49  ) is inh ib i ted  by  
est rogens,  it  s eemed  possible  t h a t  t he  regula t ion  of the  ra te  of r educ t ion  of N A D P  
is a m e c h a n i s m  in the  regu la t ion  of ad rena l  funct ion  8. Es t rogen  has  an inh ib i to ry  
effect on o ther  NADP-speci f ic  dehydrogenases  a n d  at  lower levels es t rogen s t imula t e s  
NAD-specif ic  l ac t a t e  dehydrogenase  (EC I . I . I . 27 )  4. However ,  it has  been demon-  
s t r a t e d  t h a t  t he  gene ra t ion  of N A D P H ~  by  g lucose-6-phosphate  dehydrogenase  is of 
special significance in cor t icoid  synthes i s  s. The  compe t i t i ve  inhib i t ion  by  es t rogens  of 
the  ra te  of r educ t ion  of a d d e d  N A D P  in ad rena l  h o m o g e n a t e s  has  now been cor re la ted  
wi th  the  compe t i t i ve  inh ib i t ion  to  cor t icoid  synthesis .  In  s tudies  of this  k ind  an 
appl ica t ion  of kinet ic  pr inciples  is essential .  
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Fig. z ~ ] ~  ~ ~ o~ the competit ive relationship between estrogen and 
N A D P  for pm2fmd ~ s ~ * ~ I p t t o s p h a t e  dehydrogenase. The estrogen inhibition is 
non-competitS~e ~ r  ~ z , 0 s e  ~lphosphate. The purification of the enzyme from cow 
adrenal cortex ~md lthe dk~termi~ation of Michaelis constants have been described 
elsewhere% ~ e  s ~ e  ~e~0~ i~dve  relationship between estrogen and N A D P  in terms 
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Fig .  x. C o m p ~ , e  ,~$~hiinii0m lb.~r e s t r o n e  of t h e  b i n d i n g  o f  N A D I '  t o  g l u c o s e - 6 - p h o s p h a t e  de -  
h y d r o g e n a s e  ~trerpa~ttd tf~arm ¢ e ~  adtrenal c o r t e x  as  d e m o n s t r a t e d  b_v a L i n e w e a v e r - B u r k  p lo t .  
E a c h  p o i n t  rvt~rest~t$  aflat, m~e~a%~ o f  5 o r  m o r e  d e t e r m i n a t i o n s .  E a c h  r e a c t i o n  m i x t u r e  in T r i s  
buf fer  ( p H  8.0)  e.eure-n~ttaq ¢ m ~ _ m .  r m ~ [  g l u c o s e  6 - p h o s p h a t e ,  a n d  v a r y i n g  a m o u n t s  of  N A D I ' .  

E s t r o n e  w a s  :added ~0~ t t ~ .  ~ k o r  ser ies  a t  ~o tt,~I. ICm ( N A D P )  --~ 3 -5  1 : M .  1¢t = 3 8 / : - ~ I .  
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F i g .  2. A ].~ea~g,e~--_Br~cltt_ ll~[b~ o f  r2ae c o m p e t i t i v e  r e l a t i o n s h i p  b e t w e e n  z7 f f - e s trad io l  a n d  N A D P  
in  c o r t i e o i d  ~ .  ~r_=xth Ikn~llmar c o n t a i n e d  in  z m l  o f  f inal  v o l u m e  o f  K r e b s - - R i n g e r  b,_'carbon~t~ 
b u f f e r  z 3  ~ag  Of ~ h o ~ a ~ m ~  ~g ra~ a d r e n a l s ,  4 m M  g l u c o s e  6 - p h o . s p h a t e ,  z z  m M  CaC! s a n d  N A D P  
a s  s h o w n .  E ~  im ~ B  w a ~  a d d e d  t o  t h e  i n h i b i t o r  ser i e s  t o  g i v e  a f ina l  c o n c e n t r a t i o n  
o f  7 - 5 / ~ M .  ~ ~ 4t ~ ~  ~ h o u t  a d d e d  N A D P ,  g l u c o s e  6 - p h o s p h a t e  or  e s t r a d i o l ,  i n c u -  
b a t i o n  w a s - ¢ ~ a d m d  ~ a ~  ~ t  .~7 = tfo~ 210o ra in  u n d e r  95  0'~ O~ - 5  ~/o CO=. T h e  c o r t i c o i d s  f o r m e d  w e r e  
e x t r a c t e d  witla ~ e ~ , ~ f i e ~ e  d ~ r / ~ l e  a ~ d  m e a s u r e d  b y  t h e  b l u e  t e t r a z o l i u m  r e a c t i o n .  E a c h  p o i n t  

~ m e a n  o i  4 c lose . ly  a g r e e i n g  d e t e r m i n a t i o n s .  
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of the  rate  of synthesis  of corticoids has been demons t ra ted  with  a homogenate  prepa- 
rat ion from male rat  adrenals.  The addi t ion of e i ther  glucose 6-phosphate  or N A D P  
alone to the homogenate  s t imula ted  little or no corticoid synthesis.  Increasing the  
amoun t  of both  glucose 6-phosphate  and N A D P  increased the ra te  of synthesis  of 
corticoids from the  endogenous precursor  steroid, probably  cholesterol. A kinetic s tudy  
of estrogen inhibit ion was carried out wi th  the homogenate  system using excess 
glucose 6-phosphate  and increasing amoun t s  of NADP.  An incubat ion t ime of 30 min 
was chosen from t ime studies to ensure a l inear rate  of synthesis  of corticoids. Corti- 
colds were ex t rac ted  with  methylene  dichloride and  es t imated  by the  blue te t razol ium 
methodL The results are shown in Fig. ~-. The inhibit ion by estrogen a t  7-5 ~M was 
approx.  50 % at  an N A D P  concent ra t ion  of 15 t~M and approx. 8 % wi th  N A D P  
at  z7 o/ ,M. Since even the lowest level of added  NADP is probably  much  higher  
t han  tha t  found in vivo, and the  estrogen inhibi t ion is compet i t ive wi th  NADP,  much  
lower levels of estrogen than  7-5 I zM could be markedly  inhibi tory to adrenal  syn- 
thesis of corticoids in vivo if there  were not compensat ion from the p i tu i ta ry .  TRooP 
AND POS.~ANZA s failed to demons t ra te  an effect of endogenous estrogen in the  female 
rat  adrenal  on corticoid synthesis  in vitro in the presence of glucose 6-phosphate  and 
N A D P  probably  because they  added very high levels of NADP,  In  addit ion,  there  
was no indicat ion t h a t  the cate of synthes is  of corticoids was l inear  at  the 2-h incu- 
bation t ime chosen for their  studies. 

Since there  is a requi rement  for N A D P H e  in all the hydroxyla t ion  react ions  a t  
posit ions 17, 2I and I I  (ref. 9. IO) and  probably  also for the  9.o-22 hydroxyla t ions  
required before the  cleavage of the side chain of cholesterol, product ion  of all corti- 
colds would be lower wi th  sufficient estrogen inhibi t ion of the ra te  of reduct ion of 
NADP.  This was found af ter  the  admin i s t ra t ion  of high doses of estrogen to the rat  z. 
I t  mus t  be borne in mind t h a t  in the  in tac t  an imal  inhibi t ion of the adrenal  cortex 
by low levels of estrogen can be compensa ted  for by an increase in cort icotrophin 
necretion z. STUDZINGKI et al. at have shown also t h a t  cort icotrophin admin is t ra t ion  
increases the  ac t iv i ty  of glucose-6-phosphate dehydrogenase  in man.  This  may  be 
the mcthod  by  which the adrenal  compensates  for estrogen inhibit ions.  

The technical  assistance of Mrs. S. TROY is grateful ly  acknowledged.  These  s tudies  
were suppor ted  in par t  by g ran t  A-493o from the Nat iona l  In s t i t u t e s  of Heal th .  
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