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t h e i r  pos t - t e t an i c  depress ion  was g radua l ly  reduced .  
W h e n  t he  D R P s  were p roduced  a t  4 t imes  t he  t h r e s h o l d  
s t r eng th ,  t h e i r  changes  fol lowing t e t a n i z a t i o n  were 
negl igible  a n d  cons is ted  in r educ t ion  of t he  depo la r i za t ion  
on ly  to 9 5 - 9 9 %  of t he  control .  I t  follows f rom these  
e x p e r i m e n t s  t h a t  t he  size of t he  pos t - t e t an i c  depress ion  
of t he  ips i la te ra l  D R P  is inverse ly  p r o p o r t i o n a l  to  t h e i r  
in i t ia l  ampl i tude .  On the  c o n t r a l a t e r a l  side of t h e  cord, 
t h e  r e l a t ionsh ip  be t w een  t he  size of t he  D R P s  a n d  t h e i r  
depress ion  occur r ing  j u s t  a f t e r  t e r m i n a t i n g  t h e  t e t a n u s  
p r o v e d  to be  qu i te  opposi te .  The  g rea t e r  t he  a m p l i t u d e  
of c o n t r a l a t e r a l  D R P s ,  t he  g rea te r  t h e i r  p o s t - t e t a n i c  
depression.  On t he  o the r  h a n d ,  the  de layed  pos t - t e t an i c  
p o t e n t i a t i o n  of t he  c o n t r a l a t e r a l  D R P s  was inverse ly  
p r o p o r t i o n a l  to  t he i r  p reced ing  depression.  

Our  e x p e r i m e n t s  revea l  t h a t  in c o n t r a s t  to  t h e  D R P s  
evoked  b y  s t i m u l a t i o n  of t he  whole  dorsa l  roots  or of t he  
muscle  a f fe ren t s  wh ich  exh i b i t  apprec iab le  p o s t - t e t a n i c  
p o t e n t i a t i o n  2, 3, 5, t he  depo la r i za t ion  of t h e  dorsa l  roots  
p roduced  b y  s t i m u l a t i o n  of t he  c u t a n e o u s  ne rves  u n d e r -  
goes m a i n l y  pos t - t e t an i c  depression.  T he  o t h e r  t r a i t  of 
t h e  pos t - t e t an i c  changes  of t he  D R P s  obse rved  in our  
e x p e r i m e n t s  seems to be  connec t ed  w i t h  differences  in 
depo la r i za t ions  resu l t ing  f rom t e s t i ng  vol leys on  b o t h  
sides of t he  cord. The  c o n t r a l a t e r a l  D R P s  are  m u c h  
smal le r  t h a n  t he  ips i la te ra l  ones  4, a n d  i t  was  found  
t h a t  t h e y  a p p e a r  a t  s l ight ly  h igher  in tens i t i es  of a f fe ren t  
s t imula t ion .  Hence,  a t  v e r y  low in tens i t i es  of s t imu la t ion ,  
c o n t r a l a t e r a l  depo la r iza t ions  are a lmos t  invis ib le  a n d  
pos t - t e t an i c  depress ion  of p r e s ynap t i c  i nh ib i t i on  m a y  be  
cons idered  to occur  exclus ively  on t h e  ips i la te ra l  side 
of t he  cord. On t h e  con t ra ry ,  w h e n  t he  s t r e n g t h  of t he  
t e s t i ng  s t i m u l a t i o n  is h igh  enough  to exci te  all a lpha  

c u t a n e o u s  afferents ,  fol lowing t e t a n i z a t i o n  on ly  con t r a -  
l a te ra l  D R P s  are  affected.  

The  descr ibed  p a t t e r n  of pos t - t e t an i c  depress ion  shows 
t h a t  on ly  in a n a r r o w  r ange  of t he  s t i m u l a t i o n  in tens i t i e s  
p roduc ing  t he  t e s t i ng  D R P s  (such as chosen  to  p roduce  
changes  i l lus t ra ted  in F igures  1 and  2) i t  is possible  to  
evoke  b i l a t e ra l  r educ t i on  of p r e s y n a p t i c  inh ib i t ion .  E v e n  
in these  ins t ances  t he  depress ion  of t h e  c o n t r a l a t e r a l  
D R P  is r ap id ly  fol lowed b y  i ts  po t en t i a t i on .  B o t h  a t  low 

a n d  a t  h igh  in tens i t i es  of t he  t e s t i ng  s t imu la t ion ,  t h e  
a l t e r a t ions  of the  D R P s  concern  on ly  one side of t he  cord. 
These  f ind ings  sugges t  t h e  ex is tence  of a sub t le  m e c h a -  
n i sm  c o u n t e r a c t i n g  t he  s i m u l t a n e o u s  decrease  of pre-  
synap t i c  i nh ib i t i on  on  b o t h  sides of t he  l u m b a r  sp ina l  
cord. 

Summary. In  sp ina l  ca t s  fol lowing t e t a n i c  s t i m u l a t i o n  
of t he  c u t a n e o u s  ne rve  b i l a t e ra l  dorsa l  roo t  po t en t i a l s  in  
t he  l u m b a r  sp ina l  cord  are  depressed.  Because  of differ-  
ences be tween  ipsi- a n d  c o n t r a l a t e r a l  po ten t ia l s ,  t h i s  
depress ion  can  usua l ly  be  evoked  on ly  on  one side of t he  
cord. 
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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 a c t i o n  of Carot id  Arter i e s  in N e o n a t a l  D o g s  

The  large ar te r ies  of the  b o d y  are u n d e r  l ong i tud ina l  
t r ac t ion .  Th i s  ex t ends  t h e  vessels and  has  severa l  phys io-  
logical  effects:  a) t r a c t i o n  i n t e r ac t s  w i t h  b lood  pressure  
to  help  m a i n t a i n  ar ter ies  a t  c o n s t a n t  length1,  b) t r a c t i o n  
a n d  long i tud ina l  ex tens ion  a l te r  a r t e r ia l  pulse wave  
veloci ty ,  and  thus ,  ind i rec t ly  inf luence a r te r ia l  p ressure  2, 
c) t r a c t i o n  causes  r e t r ac t i on  of severed  ar ter ies ,  p r o m o t i n g  
hemos ta s i s  3. 

L o n g i t u d i n a l  t r a c t i o n  ha s  been  m e a s u r e d  d i rec t ly  1, 
b u t  more  f r e q u e n t l y  i t  has  been  assessed b y  measu r ing  
vessel  r e t r a c t i o n  u p o n  excision. Fo r  example ,  w h e n  
severed,  t he  ca ro t id  a r t e r y  in a d u l t  dogs r e t r ac t s  a b o u t  
38%1, 4, 5. The  m a g n i t u d e  of t h i s  va lue  var ies  in  d i f fe ren t  
vessels and  in d i f fe ren t  species, b u t  r e t r a c t i o n  occurs  in 
v i r t u a l l y  all  a r te r ies  s tud ied  1,4-8. W h a t  is t he  genesis of 
l o n g i t u d i n a l  t r a c t i o n  a n d  how  does i t  deve lop  ? T he  p re sen t  
e x p e r i m e n t s  were u n d e r t a k e n  to  cons ider  t h i s  ques t ion  
b y  e v a l u a t i n g  t he  r e t r a c t i o n  of ca ro t id  ar te r ies  in neo-  
n a t a l  dogs. 

Method. Two groups  of pupp ies  were used. P r e g n a n t  
mongre l  dogs were pu rchased  f rom Sleepy Hol low F a r m s  
to  o b t a i n  pupp i e s  u p  to  4 weeks  of age. T h e  p r e g n a n t  
an ima l s  de l ivered  t h e i r  pupp ies  in t he  l abora to ry ,  a n d  t he  
pupp ies  were  nu r sed  b y  the  m o t h e r  un t i l  t h e  t i m e  of 
expe r imen t .  An im a l s  4 weeks of age and  older  were 
p u r c h a s e d  d i rec t ly  f rom Sleepy Hol low Fa rms .  An ima l s  
were housed  in groups  accord ing  to  age, a n d  were fed 
P u r i n a  H i g h  P ro t e i n  L a b  Chow and  w a t e r  ad  l ib un t i l  
t h e y  were s tudied .  E a c h  a n i m a l  was anes the t i zed ,  
p laced  on  i ts  b a c k  w i t h  t he  h e a d  a n d  neck  in a n a t u r a l  
posi t ion,  and  t he  a n i m a l  was used for va r ious  e x p e r i m e n t s  
conce rned  w i t h  t h e  phys io logy  of t he  newborn .  A t  t he  

comple t ion  of these  e x p e r i m e n t s  t he  a n i m a l  was sacrif iced 
b y  i.v. in jec t ion  of a s u p e r s a t u r a t e d  so lu t ion  of KC1 to  
a r res t  the  hea r t .  A l o n g i t u d i n a l  incision t h e n  was m a d e  
in the  neck  la te ra l  to  t h e  midl ine .  The  incision was car r ied  
down to expose the  ca ro t id  t r u n k ,  t he  s h e a t h  was opened  
a n d  t he  vagus  ne rve  a n d  i n t e r n a l  j ugu la r  ve in  were 
excised to  expose  a b o u t  3 cm l eng th  of i sola ted c o m m o n  
ca ro t id  a r te ry .  A m e a s u r e d  l e n g t h  of vessel  was  m a r k e d  
b y  p lac ing  2 smal l  no t ches  in t he  wal l  precisely 20 m m  
apar t .  The  a r t e r y  t h e n  was t r a n s e c t e d  d i s ta l  to  th i s  
m e a s u r e d  s egmen t  a n d  t h e  vessel  was p e r m i t t e d  to  
r e t r a c t ;  a f t e r  wa i t i ng  a b o u t  1 m in  t he  d i s t ance  b e t w e e n  
t he  2 no t ches  was m e a s u r e d  to  t he  nea re s t  0.25 mm.  
Vessel  r e t r ac t i on  was c o m p u t e d  as t he  difference b e t w e e n  
t he  e x t e n d e d  and  r e t r a c t e d  lengths ,  d iv ided  b y  t he  ex t end -  
ed length .  Mul t ip ly ing  th i s  va lue  b y  100 gave  vessel  
r e t r ac t i on  as a pe r cen t  of i ts  or ig inal  in s i tu  length .  

Results. A t o t a l  of 105 c o m m o n  ca ro t id  ar te r ies  were 
s tud ied  in pupp ies  b e t w e e n  0 and  16 weeks of age. The  
F igure  p resen t s  ca ro t id  a r t e r y  r e t r a c t i o n  va lues  a n d  
a n i m a l  b o d y  we igh t  values ,  b o t h  p l o t t e d  as a func t ion  of 
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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  


