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to anoxia  is the  same as in the  adul t  (HIMwICH 11). By 4 
weeks of age, s table  condi t ioned  responses  can f irs t  be 
es tabl ished 12 and  the  E E G  shows spon taneous  ac t iv i ty  
and  m a n y  adul t  characteristics13,1L By 4 weeks of age, 
emot iona l  responses  to env i ronmenta l  s t imul i  appear ,  and  
psychological  capaci t ies  and  adul t  behaviora l  abilities 
develop 5 indicat ive  of increased cort ical  m a t u r a t i o n  of 
the  la ter  developing higher  centers  of ne rvous  act iv i ty .  

These f indings show t h a t  a t  app rox ima te ly  4 weeks of 
age, when  the  bra in  weight  is ill the  region of 37 g and the  
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Note change in log relationship between brain : body weight occurring 
abruptly at 1.5 kg body and 37 g brain weight. Nonisogenic subjects 
were aged from 22-49 days, the median age at this critical point 

being approximately 4 weeks. 

b o d y  weight  1.5 kg, there  is a sudden  change in the  de- 
ve lopmen ta l  re la t ionships  be tween  the  bra in  and body.  A 
cri t ical  po in t  in pos tna t a l  neuro -on togeny  is therefore  
evident ,  which  m a y  be corre la ted wi th  o ther  aspects  of 
CNS deve lopmen t  in tile dog and  suppor t s  earlier s tudies  
d e m o n s t r a t i n g  a similar  p h e n o m e n o n  in the  mouse.  

Zusammenfassung.  Die Rela t ion  Geh i rnmasse /K6rpe r -  
gewicht  wurde  bei 83 H u n d e n  von  Gebur t  bis zum Adul t -  
zus tand  s tudier t .  E in  Bruch  in der  l inearen Rela t ion  zwi- 
schen den Loga r i t hmen  Gehi rngewich t  und  K6rperge-  
wich t  t r a t  ungef/ihr im Alter  yon  vier  Wochen  ein (1,5 kg 
K6rpergewich t  zu 37 g Gehirngewicht) .  Dies be t r i f f t  einen 
kr i t i schen P u n k t  in der  Neuro-Ontogenie ,  was im Zusam- 
m e n h a n g  mi t  anderen  Ersche inungen  der  ZNS- und  
Verha l t ensen twick lung  s teht .  
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Competitive Antagonism Between 
Norepinephrine and Propranolol 

BLACK et al. 1 f irst  r epor ted  t h a t  propranolo l  exer ts  the  
fl-receptor adrenergic  b locking act ion wi thou t  any  in- 
he ren t  s y m p a t h o m i m e t i c  ac t iv i ty .  Since then ,  several  
inves t iga tors  2-7 have  s tudied  the  p h a r m a c o d y n a m i c  ef- 
fects  of these  drugs in dogs and h u m a n  subjects .  Very  
recent ly ,  it  was found t h a t  compet i t ive  an t agon i sm exists  
be tween  isoproterenol  and  propranolol  in anes the t ized  
dogs 4,~. The p resen t  s t u d y  was u n d e r t a k e n  to examine  
whe the r  such an tagon i sm would also exis t  be tween  
norep inephr ine  and  propranolo l  in isolated guinea-pig 
vent r icu la r  s t r ip  p repara t ions  s. 

T w e n t y  guinea-pigs weighing approx ima te ly  500 g were 
killed by  cervical  dislocation.  Their  hea r t s  were r emoved  
immed ia t e ly  and  vent r icu la r  s tr ips excised. The str ips 
were washed  twice wi th  and then  suspended  in a b a t h  
conta in ing  oxygena ted  Chenoweth  Koelle solut ion 9 (30 ~ C) 
t h rough  which a mix tu re  of 95 % 02 and 5 % CO 2 (pH 7.35) 
was bubbled .  The f requency  of vent r icu lar  con t rac t ion  
was kep t  cons t an t  a t  a ra te  of 60/min using a Grass s t imu-  
la tor  (Model $4). The force of myocard ia l  con t rac t ion  was 
measured  and recorded cont inuous ly  using a Grass force 
d i sp lacement  t r ansduce r  (FT-03), and a Grass po lygraph  
(Model 7), respect ively.  Approx ima te ly  45 min af ter  the  
p repa ra t ion  was comple ted ,  the  effects of norep inephr ine  
in concen t ra t ions  ranging be tween  10 .7 and  10-~M were 

de t e rmined  before and  af ter  the  admin i s t r a t ion  of pro- 
pranolol  in concen t ra t ions  of 10 -~ and  10-52VI. 

The results  of the  effect  of norep inephr ine  on myo-  
cardial  cont rac t i le  force before and af ter  the  adminis t ra -  
t ion  of propranolol  were cons is tent  in all exper iments .  The 
average  effect  of graded doses of norep inephr ine  is sum- 
mar ized  in the  Figure.  In  control  ven t r icu la r  str ips,  nor- 
ep inephr ine  increased myocard ia l  cont rac t i le  force essen- 
t ia l ly  p ropor t iona l  to the  dose. W i t h  the  admin i s t r a t ion  
of increasing doses of propranolol ,  the  effect  of given doses 
of norep inephr ine  decreased progressively.  However ,  the  
larger doses of norep inephr ine  s u r m o u n t e d  the  blocking 
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effect  of propranolol  on myocard ia l  cont rac t i le  force. As 
shown in the  Figure,  each dose-response curve of nor- 
ep inephr ine  on myocard ia l  contract i le  force is sh i f ted  
progress ively  to  the  right,  essent ial ly  in parallel  wi th  each 
other ,  as the  dose of propranolol  increases. This  family  of 
dose-response curves appears  to sa t i s fy  the  concep t  of 
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compet i t ive  an t agon i sm be tween  two pharmacologica l  
agents ,  which has  been advoca ted  b y  ARIENS et  al. 1~ 
and  by  SCHILDn. Hence,  one could conclude t h a t  phar -  
macological  compe t i t ive  an tagon i sm does exis t  be tween  
norep inephr ine  and  propranolo l  4,"'12. 

Zusammen/assung .  Der Einf luss  von Propranolol ,  e inem 
neuen f l -adrenergischen Blockierungsmit te l ,  auf die Wir-  
kung yon  Noradrena l in  auf die Myoka rdkon t r ac t i on  
wurde  an isolierten Meersehweinchenvent r ike l s t re i fen  
s tudier t .  Dabei  wurden  Indiz ien  ffir e inen kompe t i t i ven  
Antagon i smus  be igebracht .  
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Pers i s t ing  Circadian R h y t h m  in Hepat ic  Glyco-  
gen  of Mice dur ing  Inani t ion  and Dehydrat ion  t 

CHOSSAT'S early da t a  2 d e m o n s t r a t e  t h a t  s ignif icant  
c i rcadian per iodic i ty  persis ts  in cer ta in  birds  unt i l  the  day  
of the i r  dea th  f rom s t a rva t ion  and d e h y d r a t i o n :  s ta t is -  
t ical ly  s ignif icant  w i th in -day  differences in cloacal t em-  
pe ra tu re  of b i rds  comple te ly  depr ived  of food and wa te r  
as well as in controls  (feeding and dr inking ad l ibitum) 
can be compu ted  f rom his d a t a  publ ished in 1843 (Tables 
60 and  68 in 2)3. More recent ly ,  c i rcadian r h y t h m s  in 
recta l  t empera tu re ,  p innal  mitosis,  cor t icos terone con t en t  
of se rum and  adrenal ,  as well as in p i t u i t a ry  adreno-  
cor t ico t ropic  act iv i ty ,  were found to  pers is t  in inbred  
Bagg albino (C) mice depr ived  of food and  wa te r  4,5. 
I n t e r e s t  in tile ques t ion of how long cer ta in  o ther  bio- 
chemical  r h y t h m s  d e m o n s t r a b l y  persis t  in a m a m m a l  de- 
p r ived  of food and wa te r  was renewed by  p rob lems  arising 
in the  cons t ruc t ion  of a p r o g r a m m e d  feeding device in 
p repa ra t ion  for a biosatel l i te  s t u d y  on r h y t h m s .  

A p a r t  f rom this  background,  liver glycogen was chosen 
as a var iable  for s tudy,  since for this  func t ion  the  t iming  
of feeding is still general ly regarded as an essential  condi-  
t ion of a r h y t h m .  This  is done in keeping  wi th  a role 
assigned to  nu t r i t iona l  Iactors a l ready b y  BERNARD 6 and  
in line wi th  a repor t  by  HIGG1NS et al. 7, the  p ioneer ing 
inves t iga t ions  on th is  subjec t  by  ~kGREN et  al.S no twi th -  
s tanding .  Cont ra ry  to the  conclusion of ~kGREN e t a l . ,  the  
fact  t h a t  hepa t ic  glycogen drops  to ve ry  low levels dur ing 
s t a rva t ion  is mis in te rp re ted  for a lack of r h y t h m .  This 
s t a tus  quo is no t  surpr is ing since, w i th  few except ions ,  
mos t  curves publ ished by  s t uden t s  of r h y t h m s  more  re- 
cen t ly  on liver glycogen show mul t ip le  t u rn ing  poin ts  9 _ a 
c i rcumstance  arising f rom the  failure to  ' isolate '  a cir- 

cadian r h y t h m  f rom other  super imposed  frequencies  
(such as the  u l t rad ian  changes) and 'noise' .  

Against  this  background,  the  da t a  of the  Figure provide  
a clear view of the  pers is t ing circadian r h y t h m  in several  
groups of animals.  Three groups of mice were s t anda rd i zed  
for per iodic i ty  analysis,  as descr ibed elsewhere 1~ b u t  two 
of these  groups were on a modif ied schedule only in t h a t  
e i ther  all food or all food and wa te r  as well was r emoved  
16 h before the  s t a r t ing  t ime of the  serially i n d e p e n d e n t  
sampl ing  here employed.  

766 C female mice were singly housed in three  separa te  
rooms under  condi t ions  of 12 h l ight (0600 to 1800) al ter-  
na t ing  wi th  darkness ;  t hey  were s t anda rd ized  on th is  
regimen for seven days  prior  to sampl ing  and dur ing  the  
sampl ing  span. Food  and wa te r  were available ad l ib i tum 
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