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shows  t h a t  on ly  for females  were the re  a n y  s ign i f ican t  
changes  of rise angles,  w i t h  a lower  r ise ang le  in  J u n e  
c o m p a r e d  w i t h  b o t h  December  a n d  March.  F ina l ly ,  f rom 
F igure  4 i t  c an  be seen t h a t  t he re  are no  s ign i f ican t  
d i f ferences  be tween  sexes, or b e t w e e n  m o n t h s ,  for e v e n i n g  
fall  angles.  Ana lys i s  of t h e  sleep diar ies  p r o d u c e d  no  
i n t r a - s u b j e c t  m o n t h l y  changes  in s leeping t imes.  

Discussion. The  p e a k  t i m e  change  f rom D e c e m b e r  to  
June ,  be ing  s imi la r  in  size and  d i rec t ion  to  t h e  clock 
change  f rom GMT  to  BST,  m a y  h a v e  been  due  to t he  
clock c h a n g e  be tw een  these  m o n t h s .  However ,  t he  sig- 
n i f i can t ly  l a t e r  p e a k  t i m e  f rom D e c e m b e r  to  March,  in 
t h e  males,  was  w i t h i n  GMT;  fu r the rmore ,  t he re  were no  
s ign i f i can t  p e a k  changes  f rom M a r c h  to  June ,  across t he  
clock change .  I n  a smal l  p i lo t  s tudy ,  2 sub jec t s  m o n i t o r e d  
t h e i r  t e m p e r a t u r e s  d u r i n g  t he  GMT to  13ST change.  
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A l t h o u g h  b o t h  sub jec t s  h a d  peak  t imes  in accordance  
w i t h  GMT on t he  f i rs t  d a y  of BST,  w i t h i n  2 f u r t h e r  days  
the  p e a k  t imes  h a d  r e v e r t e d  to  the  s ame  t ime  on  B S T  as 
for GMT previously .  T h u s  i t  appea r s  t h a t  t he  peak  t i m e  
changes  f rom D e c e m b e r  to  M a r c h / J u n e  are due to  fac tors  
o t h e r  t h a n  the  c lock change .  I t  was  found  t h a t  t he  t i m e s  
of mea ls  and  s leeping in all  sub jec t s  were r e m a r k a b l y  
c o n s t a n t  aga ins t  b o t h  GMT a n d  B S T  scales. 

The  e x t e n t  of d a y l i g h t  in J u n e  is 16 h /day ,  and  for  
December ,  8 h /day .  I f  d a y l i g h t - n i g h t  t ime  was  a n  im- 
p o r t a n t  Ze i tgeber  for  t he  p re sen t  subjects ,  t h e n  a la rger  
peak  t imo  change  be tween  these  m o n t h s  m i g h t  be  ex- 
pected.  Bu t ,  ar t i f ic ia l  l igh t  was freely ava i l ab le  to  t h e  
subjects .  Esk imos  5 are n o t  so d e p e n d e n t  u p o n  t he  c lock  
t ime  as Europeans ,  a n d  place m u c h  re l i ance  upon  t he  
phys ica l  e n v i r o n m e n t ,  p a r t i c u l a r l y  day l i gh t  a n d  darkness ,  
for t i m e  cues. P r o b a b l y  because  of a dependence  u p o n  
clock t ime,  t o g e t h e r  w i t h  a w a y  of life fa i r ly  i n d e p e n d e n t  
of t he  phys ica l  e n v i r o n m e n t ,  t h e  p r e sen t  sub jec t s  m a y  
no t  be  us ing  d a y l i g h t - n i g h t  as a Ze i tgeber  to  t he  same  
e x t e n t  as Eskimos .  This  conclus ion is s u p p o r t e d  b y  a 
l a b o r a t o r y  s t u d y  6 where  l igh t  and  d a r k  were s y s t e m a t i -  
ca l ly  var ied ,  however ,  sub jec t s  showed  no s u b s t a n t i a l  
changes  in c i r cad ian  r h y t h m s ,  and  i t  was  p roposed  t h a t  
social Ze i tgebers  were suff ic ient  to  e n t r a i n  c i rcad ian  
r h y t h m s .  

Summary. The  c i rcad ian  change  of oral  t e m p e r a t u r e  in  
26 sub jec t s  was  compi led  for December ,  March  and  June .  
Average  p e a k  t i m e  de lays  up  to 70 rain,  and  a r educed  
d a y t i m e  t e m p e r a t u r e  r ise were found  in J u n e  c o m p a r e d  
w i t h  December .  
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Fig. 4. Means and standard deviations of temperature fall angles s j .  ASCHOFF, M. FATRANSKA, H. GIEDKE, I ). DOERR, D. STAMM and 
(from peak time to 23.00 h). H. WlSSER, Science 171, 213 (1971). 

Acute  Effect of  H y p o p h y s e c t o m y  on the  N a t r i u r e s i s  F o l l o w i n g  Sa l ine  In fus ion  in D o g s  

I t  h a s  been  shown t h a t  a f t e r  h y p o p h y s e c t o m y  the  
h o m e o s t a t i c  ab i l i t y  to  increase  r ena l  excre t ion  of sod ium 
fol lowing ex t race l lu la r  f luid vo lume  e x p a n s i o n  w i t h  
isotonic  sa l ine  in r a t s  1-a is impai red .  A s imi la r  effect  was  
seen in t h e  p re sen t  e x p e r i m e n t s  on  a n a e s t h e t i z e d  dogs, 
sugges t ing  t h a t  t he  fo rmer  f ind ing  is n o t  r e s t r i c t ed  to 
t he  ra t .  Thus ,  t h e  role of t he  p i t u i t a r y  in t he  m e c h a n i s m  
of t he  ex t race l lu la r  f luid v o l u m e  regu la t ion  seems to  be 
conf i rmed  in a n o t h e r  species. 
Material and methods. 17 dogs of e i t he r  sex (body  wt.  
7 .5-15.0 kg} were a n a e s t h e t i z e d  b y  sod ium p e n t o b a r b i t a l ,  
25 m g  kg -1 b o d y  wt.  i.v. B o t h  femora l  ar ter ies ,  a femora l  
ve in  a n d  t he  Ureters ( approached  b y  a s u p r a p u b i c  
incision) were  cannu l a t ed .  Subsequen t ly ,  h y p o p h y s e c t o -  
m y  was  pe r fo rmed  b y  bucca l  rou te  in 8 dogs, whereas  
on ly  t he  a p p r o p r i a t e  incisions were m a d e  in a g roup  of 
9 s h a m  o p e r a t e d  animals .  Af te r  comple t ion  of surgery,  
~ C r - E D T A  infus ion  in i sotonic  sa l ine  was  s t a r t e d  to  
measure  g lomeru la r  f i l t r a t ion  r a t e  and  fol lowing a 20 min  
equ i l ib ra t ion  per iod  2 ur ine  samples  of 30 ra in  each  were 
t aken .  T h e n  a p p r o x i m a t e l y  2 h a f t e r  h y p o p h y s e c t o m y ,  

or s h a m  opera t ion ,  ex t race l lu la r  f luid vo lume  was ex- 
p a n d e d  w i t h  0.9% sal ine a t  a r a t e  of 0.5% of the  b o d y  
wt.  pe r  min.  D u r i n g  two  10 m i n  per iods  a t o t a l  a m o u n t  of 
10% of t h e  b o d y  wt.  was  infused.  The  expans ion  was 
fol lowed b y  a n o t h e r  5 u r ine  samples  t a k e n  a t  10 m i n  in te r -  
vals.  Ar t e r i a l  b lood samples  were w i t h d r a w n  a t  t he  be- 
g inn ing  a n d  a t  t he  end  of t he  c learance  periods.  

The  comple teness  of h y p o p h y s e c t o m y  was ver i f ied  a t  
au topsy .  

Blood  pressure  was m e a s u r e d  in a femora l  a r t e r y  b y  a 
d a m p e d  m e r c u r y  m a n o m e t e r ,  sod ium c o n c e n t r a t i o n  in  
ur ine  a n d  b lood  samples  was d e t e r m i n e d  b y  f lame p h o t o -  
me t ry ,  a n d  51Cr a c t i v i t y  of t he  samples  was c o u n t e d  in a 
Nuc lea r  Chicago g a m m a  spec t romete r .  The  e x p e r i m e n t a l  
d a t a  were ca lcu la ted  for 100 g of k i d n e y  weight .  Differences  

1 }3. L1CHARDUS and J. t)ONEC, Experientia 28, 1443 (1972). 
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Effect of extraeellular fluid volmne expansion with isotonic saline in 
9 sham operated and 8 acutely hypophyseetomized dogs on arterial 
blood pressure (BP), urine output (V), urinary sodium concentration 
(Usa) and excretion (UNaV) and on gloinerular filtration rate (GFR) 

Period Time (min) I I I  
Non-hypox (n -- 9) Hypox (n = 8) P 

BP (torr) 

1 0- 30 126.67 -h 2.50 113.13 :k 5.97 < 0.05 
2 30- 60 123.89 i 2.86 111.88 4- 7.13 ns 
3 60- 70 127.22 ~= 4.57 114.38 -[- 7.82 ns 
4 70- 80 126.11 i 4.70 113.75 • 8.22 ns 
5 80- 90 121.67 ~ 3.23 110.37 ~2 9.15 ns 
6 90-100 116.67 4- 3.54 112.86 -b 7.06 ns 
7 100-110 115.56 J_ 4.03 110.00 ~ 7.94 ns 
8 110-120 112.78 4- 4.09 105.71 • 9.54 ns 
9 120 130 113.57 • 6.05 96.67 -c 8.63 ns 

V (ml min -x) 

1 0- 30 0.25 i 0.06 0.27 ~ 0.07 us 
2 30- 60 0.31 i 0.12 0.34 4- 0.10 ns 
3 60- 70 3.81 i 0.80 2.69 i 0.46 ns 
4 70- 80 11.34 i 1.75 8.34 :k 1.76 ns 
5 80- 90 14.23 4- 1.39 11.03 :~ 1.92 ns 
6 90-100 12.25 q- 1.33 9.32 • 1.18 ns 
7 100-110 8.92 • 1.18 7.45 i 1.01 ns 
8 110-120 6.87 ~= 0.84 6.22 j_ 0.72 ns 
9 120-130 4.99 ~_ 0.90 5.53 ~ 0.79 ns 

UNa (Inval 1 l) 

1 0 30 96.33 ~ 29.65 18.00 + 5.05 < 0.05 
2 30- 60 100.78 ~_ 42.86 17.75 • 5.90 ns 
3 60- 70 133,00 4- 12.54 54.12 ~- 14.55 < 0.01 
4 70- 80 129.00 4- 7.07 69.00 • 9.62 < 0.001 
5 80 90 109.89 • 7.09 64.00 + 8.49 < 0.001 
6 90-100 107.89 :t: 10.95 50.14 • 9.49 < 0.01 
7 100 110 108.78 ~ 10.99 37.14 • 8.97 < 0.001 
8 110-120 115.67 ~_ 12.90 30.71 • 7.01 < 0.05 
9 120 130 111.57• 1 5 . 3 6  29.00• 9.92 <0.01 

UNaV (bzval min -1) 

1 0- 30 28.44 4- 11.49 4.31 • 1.33 ns 
2 30 60 39.22 ~_ 20.37 3.36 j= 0.83 ns 
3 60- 70 506.33 ~2 102.48 153.00 4- 59.71 < 0.05 
4 70 80 1423.78 • 209.35 584.00 • 175.13 < 0.01 
5 80- 90 1585.67 :k 225.64 751.25 • 183.80 < 0,05 
6 90 100 1297.67 • 200.51 493.71 -k 112.53 < 0.01 
7 100-110 940.89 • 171.77 295.29 • 97.98 < 0.01 
8 110 120 757.78 ~ 133.53 192.29-k 49.35 % 0.01 
9 120-130 496.57 • 69.98 162.83 i 53.23 < 0.01 

GFR (Inl rain -1) 

1 0- 30 53.12 i 7.82 44.35 ~- 12.92 ns 
2 30- 60 50.11 i 8.27 37.12 4- 8.75 ns 
3 60- 70 119.58 -k 17 .13  116.95 =~ 18.41 ns 
4 70- 80 78.80 ~ 11.35 55.14 • 4.41 ns 
5 80 90 69.47 -k 5.95 53.70 =k 6.69 ns 
6 90-100 65.93 4- 4.30 54.06 4- 9.06 ns 
7 100-110 62.71 4- 4.24 46.61 ~ 5.70 < 0.05 
8 110-120 61.46 -t- 5.74 43.87 • 4.47 <~ 0.05 
9 120 130 56.73 ~- 5.85 44.32 -t2 4.10 ns 

All values are calculated per 100 g of the kidney weight and are ex- 
pressed as means :t_ SE. Expansion was completed in the 3rd and 
4th periods, ns, non significant. 

in  t h e  c o r r e s p o n d i n g  c l ea rance  pe r i ods  b e t w e e n  s h a m  
o p e r a t e d  a n d  h y p o p h y s e c t o m i z e d  dogs  were  e v a l u a t e d  
b y  t h e  S t u d e n t  t - tes t .  

Results and discussion. T h e  r e su l t s  are  s u m m a r i z e d  in 
t h e  Table .  I s o t o n i c  e x t r a c e l l u l a r  f lu id  v o l u m e  e x p a n s i o n  
inc reased  u r i n e  o u t p u t  a n d  s o d i u m  e x c r e t i o n  in  b o t h  
e x p e r i m e n t a l  g r o u p s  ; h o w e v e r ,  t h e  p e a k  n a t r i u r e s i s  in t h e  
h y p o p h y s e c t o m i z e d  a n i m a l s  r e p r e s e n t e d  o n l y  50% of 
t h a t  in t h e  c o n t r o l  s h a m  o p e r a t e d  dogs  due  to  t h e  lower  
u r i n a r y  s o d i u m  c o n c e n t r a t i o n .  T h i s  d i f ference  w a s  n o t  
a c c o m p a n i e d  b y  c h a n g e s  in e i the r  g l o m e r u l a r  f i l t r a t i on  
r a t e  or  in b lood  p re s su re .  

I t  is c o n c l u d e d  t h a t  t h e  p i t u i t a r y  p l a y s  a role  in t h e  
m e c h a n i s m  of h o m e o s t a t i c  n a t r i u r e s i s  r e su l t i ng  f r o m  
i so ton ic  e x t r a c e l l u l a r  f lu id  v o l u m e  e x p a n s i o n .  O u r  
p r e v i o u s  s u g g e s t i o n  t h a t  a p i t u i t a r y  n a t r i u r e t i c  h o r m o n e  
m i g h t  be i nvo lved  1-3 h a s  s u b s e q u e n t l y  been  s u p p o r t e d  
b y  t h e  d e m o n s t r a t i o n  of n a t r i u r e t i c  a c t i v i t y  of n e u r o -  
p h y s i n  4. O n  t h e  o t h e r  h a n d ,  o t h e r  i n v e s t i g a t o r s  h a v e  
r e c e n t l y  i so la ted  a n a t r i u r e t i c  t r i - d e k a p e p t i d e  f r o m  t h e  
p o s t e r i o r  p i t u i t a r y  5. T h e  role of a p i t u i t a r y  n a t r i u r e t i c  
h o r m o n e  s e e m s  to  be  to  decrease  s o d i u m  r e a b s o r p t i o n  in 
t he  d is ta l  n e p h r o n  6-s, w h e r e a s  o n  the  bas i s  of  f r e e - w a t e r  
c lea rance  s tud ies ,  i t  h a s  b e e n  e s t a b l i s h e d  t h a t  t h e  
decrease  of  p r o x i m a l  t u b u l a r  r e a b s o r p t i o n  d u r i n g  e x t r a -  
ce l lu lar  f luid v o l u m e  e x p a n s i o n  is n o t  d e p e n d e n t  on  a n y  
p i t u i t a r y  h o r m o n e  6-8 a n d  i ts  n a t u r e  is sti l l  t o  be  clarif ied.  

Summary. T h e  n a t r i u r e s i s  fo l lowing  an  i.v. i so ton ic  
sal ine load ing  c o r r e s p o n d i n g  to  10% of b o d y  wt .  w a s  
m a r k e d l y  dec reased  a f t e r  a cu t e  h y p o p h y s e c t o m y ,  due  to  
lowered  u r i n a r y  s o d i u m  c o n c e n t r a t i o n ,  in  a n a e s t h e t i z e d  
dogs.  A role of t h e  p i t u i t a r y  in s u c h  a h o m e o s t a t i c  n a t r i -  
u res i s  is sugges t ed .  
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Circadian  R h y t h m  of Bile  S e c r e t i o n  in the  Rat  

V a r i a t i o n s  in bile f low d u r i n g  t h e  d a y  h a v e  b e e n  ob-  
se rved  in m a n  1. Moreove r  it is well  e s t a b l i s h e d  t h a t ,  in  
t he  ra t ,  b o d y  we igh t ,  l iver  weigh t ,  nucle ic  acids  a n d  p ro -  
te in  c o n t e n t s ,  l iver  m i c r o s o m a l  e n z y m e  ac t iv i ty ,  o x y g e n  
c o n s u m p t i o n  a n d  m i t o c h o n d r i a l  ac t iv i ty ,  v a r i o u s  e n z y m e  

ac t iv i t i e s  ( e n z y m e s  of  a m i n o - a c i d  d e g r a d a t i o n ,  g lyco-  
genesis ,  c a r b o h y d r a t e  a n d  g lycogen  m e t a b o l i s m )  fo l low a 

1 T. C. NORTHFIELD and A. F. HOFMANN, Lancet 1, 747 (1973). 


