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chronologica l  age. T he  circles ind ica te  means ,  a n d  t h e  
ve r t i ca l  ba r s  ind ica te  s t a n d a r d  errors.  The  n u m b e r s  ove r  
each  p o i n t  are t h e  n u m b e r  of vessels e x a m i n e d  a t  t h a t  
age. The  u p p e r  g r a p h  ind ica tes  a r e m a r k a b l y  l inear  in-  
crease in vessel  r e t r a c t i o n  w i t h  age, f rom 23.4 :t= 2 .2% 
in t h e  1-week-old an i m a l s  to  32.2 • 0 .9% in t he  16-wek- 
old animals .  These  d a t a  were descr ibed  b y  t he  l inea r  
e q u a t i o n  shown,  a n d  p red ic t  a 22.6% a r t e r y  r e t r a c t i o n  a t  
the  t i m e  of b i r th .  

B o d y  we igh t  was  used as a n  i ndex  of overa l l  b o d y  
growth .  The  lower cu rve  in t h e  F igure  ind ica tes  t h a t  t h e  
an ima l s  b o d y  we igh t  increased non l inea r ly  du r ing  t h e  
same d e v e l o p m e n t a l  per iod.  These  d a t a  were f i t t ed  w i t h  
t he  q u a d r a t i c  e q u a t i o n  shown.  T he  increase  in b o d y  
we igh t  du r ing  th i s  pe r iod  implies  t h a t  t he  u n s t r e t c h e d  
ca ro t id  a r te ry ,  as m o s t  o t h e r  b o d y  t issues,  p r o b a b l y  
grew in length .  However ,  t he  increas ing  m a g n i t u d e  of 
r e t r a c t i o n  obse rved  w h e n  t he  vessels were t r a n s e c t e d  
ind ica tes  t h a t  t h e  vessels were s t r e t ched  even  more  t h a n  
t h e y  h a d  grown.  

Discussion. The  p r e s en t  d a t a  show t h a t  l ong i tud ina l  
r e t r a c t i o n  deve lops  as a r te r ies  g r adua l l y  are e x t e n d e d  
du r ing  growth .  A second d e t e r m i n a n t  of vessel  r e t r a c t i o n  
m a y  be  d e v e l o p m e n t a l  changes  in t h e  connec t ive  t issue 
compos i t i on  of t he  vessel  walls. S tudies  in var ious  species 
r epor t  t h a t  d u r i n g  l a t e  fe ta l  d e v e l o p m e n t  a r t e r y  walls  
t h i cken  a n d  e x h i b i t  increased  med ia l  collagen 9. I n  t he  
n e o n a t a l  per iod  t h e r e  is f u r t h e r  depos i t ion  of f ibrous  
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p ro t e in s  in t he  s u b e n d o t h e l i u m  10 and  in t he  m e d i a n ,  12. 
Dur ing  th i s  pe r iod  t he  ra t io  of col lagen to  e las t in  in  t h e  
a r t e r y  wal l  increases  13, a n d  th i s  cor re la tes  w i t h  increas ing  
c i r cumfe ren t i a l  and  l ong i t ud ina l  wal l  s t i ffness 13. Thus ,  
b o t h  increased  s t r e t ch  and  increased  col lagen c o n t e n t  m a y  
p l ay  a role in  t he  d e v e l o p m e n t  of l o n g i t u d i n a l  r e t r ac t ion .  
However ,  w i th  ag ing  in adu l t s ,  t he re  is still  f u r t h e r  
depos i t ion  of col lagen in t he  vessel  wai114-18, b u t  t h i s  is 
assoc ia ted  w i t h  decreased l ong i t ud ina l  r e t r a c t i o n  6-8. The  
decl ine in r e t r a c t i o n  wh ich  occurs  w i t h  age ac tua l ly  m a y  
resu l t  f r om t h e  c o n t i n u e d  a c c u m u l a t i o n  of col lagen;  
f ibres depos i t ed  a f te r  vessels h a v e  ach ieved  a s t ab le  
l eng th  in t h e  m a t u r e  a n i m a l  res is t  b o t h  r e t r ac t i on  a n d  
extens ion .  I n  addi t ion ,  t he  d e v e l o p m e n t  of stiff  a the ro -  
sclerotic p laques  also t e n d s  to  f ix t he  vessels  a t  t h e i r  ma -  
tu re  length .  B o t h  of these  processes  r e su l t  in decreased  
long i tud ina l  r e t rac t ion .  Decreased  r e t r a c t i o n  ha s  cl inical  
impor t ance ,  for t he  l eng th  of these  ar te r ies  is m a i n t a i n e d  
b y  t he  r ig id i ty  of the i r  wails  ins t ead  of b y  the  l eng th -  
s tab i l iz ing  i n t e r ac t i on  of t r a c t i o n  and  a r te r ia l  pressure .  
One m i g h t  expec t  these  vessels  to  buck le  or b e n d  w i t h  
p ressur iza t ion ,  and  indeed,  severe  t o r t u o s i t y  of ca ro t id  
and  i n n o m i n a t e  ar te r ies  in aged p a t i e n t s  ha s  been  de- 
scr ibed 19-21. 

Summary. L o n g i t u d i n a l  r e t r a c t i o n  of ca ro t id  ar ter ies ,  
was e x a m i n e d  in 105 n e o n a t a l  pupp ies  as  a measure  of 
l ong i tud ina l  t r ac t ion .  P e r c e n t  vessel  r e t r a c t i o n  increased  
l inear ly  w i t h  age. This  was  a t t r i b u t e d  to  s t r e t c h i n g  of t h e  
vessels b y  g r o w t h  a n d  to  changes  in connec t ive  t i s sue  
composi t ion .  The  m e c h a n i c a l  s ignif icance of a r t e r y  
r e t r a c t i o n  was discussed. 
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S e a s o n a l  C h a n g e s  i n  t h e  C i r c a d i a n  V a r i a t i o n  o f  O r a l  T e m p e r a t u r e  D u r i n g  W a k e f u l n e s s  

The  c i rcad ian  v a r i a t i o n  of b o d y  t e m p e r a t u r e  is a n  
e n t r a i n e d  endogenous  r h y t h m  w h i c h  in t he  t o t a l  absence  
of t i m e  cues (Zeitgebers)  is of a p p r o x i m a t e l y  24 h 
pe r iod ic i ty  (circadian) .  W i t h  man ,  a v i sua l ly  o r i en ted  
an imal ,  a n  i m p o r t a n t  Ze i tgeber  is l igh t  a n d  da rkness  1-4. 
I n  v iew of t h e  seasona l  changes  in l eng th  of n a t u r a l  
day l i gh t  t he  c i r cad ian  r h y t h m  of b o d y  t e m p e r a t u r e  m a y  
also show seasonal  changes ,  pa r t i cu l a r l y  w i t h  p e a k  t imes.  

The  on ly  p rev ious  s t u d y  of t h i s  t y p e  was  of Esk imos  5 
where  a seasona l  change  in p e a k  t i m e  of a b o u t  21/2 h was  
found.  Tile e x t r e m e  cond i t ions  of t he  Arct ic  p rec lude  
compar i sons  wi t t l  people  f rom lower  l a t i tudes .  The  p r e sen t  
s t u d y  i n v e s t i g a t e d  w h e t h e r  t h e  c i r cad ian  r h y t h m  o f  ora l  
t e m p e r a t u r e  in  E u r o p e a n  sub jec t s  w o u l d  show a n y  
s imi la r  seasona l  changes .  Sampl ing  was o r i en ted  t owards  
t i m e s  of t he  yea r  w h e n  d a y l i g h t  l e n g t h  was  1, m i n i m u m  
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(December) ,  2. m a x i m u m  (June) ,  3. m i d w a y  be tween  
1 a n d  2 (March). 

Method. 12 male  and  14 female  subjects ,  18-24 years  of 
age, m e a s u r e d  t h e i r  oral  t e m p e r a t u r e  w i t h  ca l i b r a t ed  
mercury - in -g las s  t h e r m o m e t e r s .  E a c h  of the  3 seasonal  
sample  per iods  l as ted  3 weeks. Fo r  each  day  t h r o u g h o u t  
e v e r y  per iod  oral  t e m p e r a t u r e s  were t a k e n  a t  approx i -  
m a t e l y  ha l f  h o u r l y  i n t e rva l s  c o m m e n c i n g  i m m e d i a t e l y  
u p o n  a w a k e n i n g  a n d  end ing  a t  bed t ime .  M e a s u r e m e n t s  
were no t  t a k e n  d u r i n g  sleep. A h igh  da i ly  sample  r a t e  
ove r  m a n y  days  was necessa ry  to ave rage  ou t :  a) e r ror  of 
f ine m e a s u r e m e n t  i n h e r e n t  w i t h  mercury- in -g lass  t he r -  
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Fig. 1. Means and standard deviations of body temperature peak 
times, with significant differences. 

momete r s ,  b ) d a i l y  i nd iv idua l  f l uc tua t ions  w i t h i n  t he  
t r e n d  of oral  t e m p e r a t u r e .  Sub jec t s  r e t a ined  the i r  own  
t h e r m o m e t e r .  T h e y  were carefu l ly  t r a i n e d  in read ing  
t h e r m o m e t e r  scales and  were i n s t r u c t e d  to  place t h e  the r -  
m o m e t e r  well  u n d e r  t he  t ongue  w i t h  m o u t h  s h u t  for 5 
min .  M e a s u r e m e n t s  were no t  t a k e n  1. d u r i n g  ea t ing ,  
d r ink ing ,  smok ing  and  chang ing  e n v i r o n m e n t ,  a n d  wi th in  
20 min  of comple t i ng  these  act ivi t ies ,  2. du r ing  exercise, 
a n d  w i t h i n  2 h of comple t ing  exercise. Sub jec t s  were no t  
r e s t r i c t ed  in t h e i r  n o r m a l  da i ly  act ivi t ies ,  and  k e p t  diar ies  
of s leeping a n d  ea t ing  t imes.  

A t  t he  end  of each  period,  a n  ave raged  wak ing  oral  
t e m p e r a t u r e  change  was compi led  for each  sub jec t  b y  
d iv id ing  up  t he  wak ing  day  in to  ~/4 h epochs,  m a k i n g  
a b o u t  60 epochs  in all, and  ave rag ing  all m e a s u r e m e n t s  
t a k e n  over  t he  3 week  per iod wh ich  fell in to  each  epoch. 
These  epochs each  con t a ined  a b o u t  4 readings.  

A po lynomia l  cu rve  f i t t i ng  p r o g r a m m e  (BMDOSR,  
1966-Heal th  Sciences C o m p u t i n g  Faci l i ty ,  U.C.L.A.) 
us ing  t he  sext ic  t e r m  s m o o t h e d  each  average  curve.  P e a k  
t imes  and  m e a n  dai ly  t e m p e r a t u r e s  were compu ted .  A 
sub rou t ine  p lo t t ed  t he  bes t  f i t  s t r a i g h t  l ine for:  a ) t h e  
rise of b o d y  t e m p e r a t u r e  f rom 09.00 h to  the  peak ,  b) t he  
decl ine f rom the  peak  to 23.00 h. 

In  B r i t a i n  t he  clocks are a d v a n c e d  1 h in t he  Spring.  
The  D e c e m b e r  a n d  March  per iods  were pe r fo rmed  du r ing  
Greenwich  Mean  Time (GMT), whi l s t  t he  J u n e  per iod  was 
w i t h i n  Br i t i sh  S u m m e r  T ime  (BST).  All t e m p e r a t u r e s  
were recorded  (and are p re sen t ly  displayed)  a t  t he  clock 
t i m e  in force d u r i n g  each  period.  

Results. F r o m  Figure  1 resul t s  show t h a t  t he  peak  t i m e  
was s ign i f ican t ly  later ,  b y  a b o u t  70 min,  in M a r c h  com- 
p a r e d  w i t h  December ,  for men  only. B o t h  sexes d i sp layed  
s ign i f i can t ly  l a t e r  peak  t imes,  ave rag ing  55 m i n  in J u n e  
c o m p a r e d  w i t h  December .  I n  F igure  2 the  s ign i f i can t ly  
h igher  m e a n  dai ly  t e m p e r a t u r e s  in w o m e n  c o m p a r e d  w i t h  
men  can  be seen for March  and  June ,  b u t  t he re  were no 
s ign i f ican t  i n t e r - m o n t h  differences w i th in  sexes. F igure  3 

37.1 
~ 

37.0 

36.9 

~ 36.8 

E 

36.7 

36.6 

36.5 

p 0.01 p 0.05 

l ~ Males (N =12) 
Females(N=14) 

1 j .  ASClIOFF, A. Rev. l)hysiol. 215, 581 (1965). 
2 N. KLEITMAX and A. RAMSAROOe, l~;ndoerinology d3, 1 (1948). 
s F. HALBERO, A. Rev. Physiol. 31, 675 (1969). 

L. KLtNKER, S. KUNK~:L and D. WEISS, Interdiscipl. Cycle Rcs. 3, 
225 (1972). 

'~ H. W. SIMPSON and J. G. BONLEN, Biological Aspects o[ Circadia*~ 
Rhythms (Plenum, London 1973), p. 85. 

I0 ~6 

p 0.05 
,o0.001 

!}iiii}311 
!iiiiiiil 
ii!i!~iil 
!iii!ilil ....... 
December 

56.4 - -  0 - 
December March June March ]une 

I 
1 

Males (N=12) 
I--3 Females(N-14) 

Fig. 2. Means and standard deviations of average waking tempera- Fig. 3. Means and standard deviations of temperature rise angles 
tures, with significant differences. (from waking to peak time), with significant differences. 



1298 Specialia EXPERIENTIA 31/11 

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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23 May 1975. 

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). 
B. LIC~ARDIJS and J. PONEC, Endokrinologie 61, 403 (1973). 
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