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and  ' T e t r a c a n t h a t c h '  t he  p ro te in  compos i t ion  of the  
par t icu lar  geno type  of A. squarrosa involved  in the  evolu- 
t ion of 'Can tha t ch '  since some bands  due to the  D-genome 
m a y  be obscured  by  those  con t r ibu ted  by  the  A- and 
B-genomes  and  since the  3 genomes  m a y  carry  genes 
in c o m m o n  for p ro te in  syn thes i sL  

Zusammenfassung. Die E n t f e r n u n g  des D-Genoms  aus 
der  Hande l sweizensor te  ,Can tha t ch~  f i ihrte bei  der  
St / i rkegelelektrophorese zum Ver lus t  von 4 K o m p o n e n t e n  
des Klebermus te rs .  Aus ~Tetracanthatch~> und verschie-  
denen  Geno typen  yon A. squarrosa nachgezf ichte te  Hexa-  
ploide zeigten bei der  St i i rkegelelektrophorese eine iihn- 

liche Z u s ammen s e t zu n g  wie die Mischung der  aus den 
en t sp rechenden  E l t e r n t y p e n  ex t r ah i e r t en  Prote ine .  
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T h e  Inf luence  of Oestradio l -17/3  on  the Rat  Uter ine  N a  +, K+-Mg++ Act iva ted  A d e n o s i n e  T r i -  
p h o s p h a t a s e  Act iv i ty  

The admin i s t r a t ion  of oes t rogens  to  ovar iec tomized  
ra ts  can al ter  the  e lect rolyte  compos i t ion  of the  u terus  1,2. 
The following expe r imen t s  were unde r t aken  to inves t iga te  
the  possibi l i ty  t h a t  these  changes  are secondary  to 
a l te ra t ions  in the  Mg++-act ivated ATPase  ac t iv i ty  b rough t  
abou t  by  oestrogens.  

Materials and methods. The me thod  used was t h a t  of 
W. W. KIELLY. Spayed adul t  ra t s  (250 g • 25) were 
injected s.c. wi th  oestradiol-17fl  in arachis  oil in doses 
ranging  f rom 1-50 ~zg/rat. Animals  were killed by  cervical 
dis locat ion and the i r  uter i  were r emoved  quickly and 
washed  in ice-cold ex t rac t ing  solut ion (0.1 M KC1; 0.04 M 
NaHCO3; 0 .01M Na2COa) After  weighing on a tors ion 
balance,  a por t ion  of the  t issue was r emoved  for a dry  
weight  e s t ima t ion  and the  r emainder  was ground with  
sand in cold ex t rac t ing  solution. The final volume was 
ad jus ted  to 20 ml/g  t issue The suspension was centr i fuged 
for 15 min at  900 g and an equal  volume of de-ionized 
water  was added  to the  s u p e r n a t a n t  Af ter  1/2 h this  
was cent r i fuged at  1000 g for 30 rnin to s ed imen t  the  
ac tomyos in  precipi ta te .  The s u p e r n a t a n t  was assayed for 
ATPase  act iv i ty .  This was carried ou t  by  incuba t ing  the 
following at  37~ 0 . 1 m l  0 0 5 M  MgCI~, 0 . 3 m l  0 .2M 

Tris-HC1 buffer  p H  6.9 (in 0 .15M KC1), 0.1 ml  0 .02M 
adenos ine  3 ' , 5 ' - t r i phospha te  (disodium salt), 0.4 ml de- 
ionized water ,  0.1 ml supe rna tan t .  The react ion was 
s topped  af ter  5 min by  adding  1 Illl 5% perchloric  acid. 
P h o s p h a t e  assays were pe r fo rmed  by  a modif ica t ion  of 
t he  m e t h o d  of FISKE and SUBBAROW 3. 

The concen t ra t ion  of p ro te in  of the  s u p e r n a t a n t  was 
measured  by  a b iure t  me thod .  

Results and discussion. There  was no signif icant  change  
in Mg++-act ivated ATPase  ac t iv i ty  3 0 - 4 0 m i n  af ter  
admin i s t r a t i on  of 5 txg oest radiol  compared  wi th  ovariecto-  
rnized controls.  ATPase  ac t iv i ty  was decreased by  35, 
44 and 39% 7, 19-25 and 45-50 h respect ive ly  following 
50 ~zg oestradiol-17fl  admin is t ra t ion .  W i t h  1 ~zg oestra-  
diol-17fl the  change  in ATPase  ac t iv i ty  was similar  to 
t h a t  p roduced  by  50 ~zg oest radiol  (Table). 

1 D. F. COLE, J. Endocr. 7, 12 (1950). 
N. B. TALBOT, E. C. LOWRIE and E. B. ASTWOOD, J. biol. Chem. 
732, i (1940). 

a C. H. FISKE and Y. SUBBAROW, J. biol. Chem. 66, 375 (1925). 

Na +, K +, Mg ++ activated adenosine triphosphatase activity of uterine tissue homogenate after removal of actomyosin expressed as [zmolcs 
phosphorus/g protein �9 5 min 

Treatment Interval after Mean S.E. of mean No. of % difference 
administration animals from control 

0.1 ml oil 7 h 1618.7 185.1 8 --39.6 
1 [xg oestradiol-17fl 7 h 977.1 149.4 6 0.01 < P < 0.001 

0.5 ml oil 7 50 h 1352.3 99.3 17 
50 [2.g oestradiol-17/~ 7 h 875.5 131.35 6 --35 

0.01 < P < 0.001 

--44 
P > 0.001 
--39 
0.01 < P < 0.001 

50 ~g oestradiol-17fi 19 25 h 751.6 69.88 8 

50 [zg oestradiol-17fl 45 50 h 824.2 49.4 7 

0.1 ml oil 30-40 nfin 1662.7 195.1 7 
5 [xg oestradiol-17fl 30 40 rain 1867.5 66.76 6 +12.33 

0.2<P<O.1 
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The  increase  in u t e r ine  w a t e r  c o n t e n t  fol lowing oes t ra-  
diol admin i s t r a t ion l ,~ ,  4 a n d  t he  c o n c o m i t a n t  rise in N a  + 
a n d  fall  in  K+ c o n c e n t r a t i o n s  b e t w e e n  6 a n d  8 h a f t e r  
t he  a d m i n i s t r a t i o n  of oes t rad io l  1,2 could be  a consequence  
of t h e  fall  in  A T P a s e  a c t i v i t y  obse rved  in these  experi-  
men t s .  The re  is some ev idence  t h a t  t he  Mg ++ a c t i v a t e d  
A T P a s e  is a c o m p o n e n t  of t h e  N a  + p u m p  m e c h a n i s m  5. 

MEANS a n d  HAMILTON h a v e  r epo r t ed  an  increase  in pro-  
t e in  syn thes i s  wh ich  is p receded  b y  s t i m u l a t i o n  of b o t h  t he  
syn thes i s  of nuc lea r  R N A  a n d  u p t a k e  of R N A  precursors  
in t he  u t e rus  w i t h i n  2 m i n  fol lowing a d m i n i s t r a t i o n  of 
oes t radiol-17f l  to  ova r i ec tomized  rats% T h u s  a l t h o u g h  
oes t rogens  are capab le  of s t i m u l a t i n g  n e t  p r o t e i n  syn-  
thes is  in  t h e  u te rus  b y  inc reas ing  t he  r a t e  of f o r m a t i o n  
of t e m p l a t e  RNA,  t he  p re sen t  work  suggests  th i s  is no t  
a un ive r sa l  effect  in  u t e r ine  p ro t e in s  a n d  t h a t  a loss of 
A T P a s e  accompan ie s  these  changes .  A l t h o u g h  th i s  could 
r ep resen t  a d i rec t  i n t e r a c t i o n  of oes t rogen  a n d  enzyme,  
t he  de lay  in onse t  of the  effect  suggests  a se lect ive  inhi -  
b i t i on  of syn thes i s  of e n z y m e  p r o t e i n L  

Zusammen/assung. 17-/5-13stradiol w i rk t  a m  R a t t e n -  
u t e rus  h e m m e n d  auf  die ATPase ,  yon  der  b e k a n n t  ist, 
dass  sie auf  die s o g e n a n n t e  N a t r i u m p u m p e  in der  Zelle 
wirk t .  
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Persistence of a Physiological Circadian Rhythm of Plasma-Free l l-Hydroxycorticosteroid Levels 
in Totally Fasting Obese Subjects 

R h y t h m i c  v a r i a t i o n s  of p i t u i t a r y  A C T H  o u t p u t  are  
t he  l ikely e x p l a n a t i o n  for  t he  h igh  ear ly  m o r n i n g  a n d  
t he  low la te  even ing  levels of b lood cort isol  concen t r a -  
t ions  1. T h e  physiologic  p a t t e r n  of c i r cad ian  v a r i a t i o n s  
of p l a s m a  cor t isol  levels m a y  be  d i s t u r b e d  b y  n u m e r o u s  
cond i t ions  such  as psych ic  stress,  c en t r a l  n e r v o u s  disease 
a n d  a wide  v a r i e t y  of acu te  a n d  chron ic  i l lnesses (for a 
rev iew see SAWlN2). 

Thus ,  i t  was  t e m p t i n g  to specula te  t h a t  long- las t ing  
severe fas t  in  obese  subjects ,  a r a t h e r  wel l -def ined pro-  
cedure  assoc ia t ing  cons iderab le  psychologica l  s t ress  w i t h  
t r e m e n d o u s  me tabo l i c  upset ,  would  also in te r fe re  w i t h  
n o r m a l  p i t u i t a r y - a d r e n a l  func t ion .  

I n  o rder  to  p u t  th i s  h y p o t h e s i s  to  t he  t e s t  t he  n o r m a l  
c i rcad ian  r h y t h m  of free p l a s m a  11-hydroxycor t i cos te ro id  
levels ( fu r the r  re fe r red  to  as 'cort isol ' )  was  f i r s t  de ter -  
m i n e d  b y  f luor imetr ica! ly3 m e a s u r i n g  b lood  s te ro ids  a t  
08.00 a n d  20.00 in a g roup  of 21 h e a l t h y  y o u n g  vo lun tee r s  
i n s t r u c t e d  to  a d h e r e  to  t h e i r  n o r m a l  a c t i v i t y  schedule.  
The  m e a n  cort isol  levels  were:  2 1 . 8 i 4 . 8  txg/100 ml  a t  
08.00 a n d  8 .7- t -4 .2  txg/100 ml  a t  20.00 (mean  decl ine 
60.6 + 15.9%).  All i nd iv idua l s  h a d  def in i te ly  lower va lues  
in  t he  even ing  t h a n  in t he  morn ing .  

The  s ame  p rocedure  was t h e n  appl ied  in 8 hosp i t a l i zed  
obese p a t i e n t s  whose  charac te r i s t i c s  are g iven  in t h e  
Table .  The  p a t i e n t s  were sub jec t ed  to a p r o g r a m  of 
p h y s i o t h e r a p y  a n d  ac t ive  phys ica l  t r a in ing .  Aga in  a 
r a t h e r  u n i f o r m  p a t t e r n  of s te ro id  r h y t h m  was found.  
Af te r  t o t a l  s t a r v a t i o n  (6 subjects)  or 600 Cal. i n t a k e  
(2 subjects)  for 16-33 days  w i t h  a m e a n  w e i g h t  loss of 
8.8 kg t h e  p a t i e n t s  aga in  h a d  t h e i r  m o r n i n g  and  even ing  
b lood  s te ro id  levels measured .  I n  t he  F igu re  t h e  m e a n  
decl ine of t h e  even ing  va lues  before  a n d  a f t e r  s t a r v a t i o n  
is i nd i ca t ed  : The  p a t t e r n  r e m a i n s  r a t h e r  ident ica l ,  excep t  
for p a t i e n t  B .T .  (not  inc luded  in t h e  Figure) .  I l l  t h i s  
case t h e  d i u r n a l  r h y t h m  b e c a m e  reversed.  However ,  t h i s  
p a t i e n t ' s  f a s t  led to  compl i ca t ions  such  as severe  E .C .  

v o l u m e  deple t ion,  h y p o t o n i a  and  h y p o k a l i e m i a  which  
p r o m p t e d  precocious  t e r m i n a t i o n  of t o t a l  s t a rva t ion .  

F u r t h e r m o r e ,  i t  can  be  seen in t h e  Tab le  t h a t  t he  
m e a n  va lues  for abso lu te  'cor t isol '  concen t r a t i ons  in  

3O 

Fg/loom 

' . \  

1 
08.'00 20.00 h 

Circadian rhythm of free ll-hydroxycorticosteroid concentration 
(mean values ~= 1 S.D.) in the blood of normal non-obese controls 
( • ), obese patients before fasting (O) and at the end of a therapeutic 
fast (O). The evening cortisol levels are significantly lower than the 
morning levels in all 3 groups of subjects (p < 0.005). There is no 
significant difference between the 3 groups. 
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