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In  female rats ,  pe r s i s t en t  cornif icat ion of the  vaginal  
ep i the l ium m a y  occur spon taneous ly  in in tac t  indivi-  
duals  4 or can be induced  by  t r a n s p l a n t a t i o n  of the  tes tes  
immed ia t e ly  af ter  b i r th  5, l igat ion of oviducts  e, hypo-  
tha lamic  lesions 7,8, and a f te r  CC14_administration o. 
H e p a t o t o x i c i t y  due to an ac t iva t ion  of the  s y m p a t h e t i c  
areas of the  cent ra l  ne rvous  sys tem 1~ as well as the  
adrena l  medul la  n following CC14 admin i s t r a t ion  has been 
documented .  Adrenal in  (epinephrine) is bel ieved to cause 
lesions in the  l iver  s imilar  to those  seen af ter  CC1412, a 
cons t r ic t ion  of the  in t r ahepa t i e  blood vessels occurs which 
causes an anoxia  in the  areas near  the  cent ra l  vein and 
produces  cent r i lobular  necrosis accompanied  by  a f a t t y  
inf i l t ra t ion of the  p a r e n c h y m a l  cells. F a t t y  l iver is known 
to be d i rec t ly  associated wi th  impai red  es t rogen inact iva-  
tion. 

Therefore,  f rom the  exis t ing evidence and  exper imenta l  
da t a  i t  m a y  be assumed t h a t  the  changes  induced af ter  
ad reno-ephedr ine  admin i s t r a t ion  are p r imar i ly  due to  
hepa t ic  lesions 13. 

Zusammen/assung. A d r e n o - E p h e d r i n  bewirkte  bei Ra t -  
t en  Dauer6s t rus  und  Zunahme  des Gewichts  der  Uter i  und  
der  Nebennieren .  Die Ovarien en th ie l ten  Follikel verschie-  
dener  Gr6sse, aber  keine reifen Corpora  lutea. Diese 
Wi rkungen  des Adreno -Ephedr in s  werden auf  fet t ige 
Inf i l t ra t ion  des L e b e r p a r e n c h y m s  zurtickgeftihrt .  
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Organ weights of adreno-ephedrine-treated experimental and saline- 
treated control rats (rag/100 g body weight) 

Treatment No. of Adrenals Pituitary Uteri 
rats 

Control 6 18.5 • 3 �9 4.5 • 0.2 a 191 i 16 ~ 

Adreno- 18 39.0 i 4 4.6 -E 0.3 300 j_ 8 
ephedrine 
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Brain to Body Relationships in Ontogeny 
of Canine Brain 

Recen t  s tudies by  KOBAYASHI 1 have d e m o n s t r a t e d  the  
re la t ionship  of bra in  deve lopmen t  when compared  wi th  
b o d y  weight  to o ther  aspects  of neuro -on togeny  in the  
mouse (KOBAYASHI et  al. 2). A sudden  change in the  rela- 
t ionsh ip  be tween  log b ra in : log  body  weight  occurred a t  
17 days ;  s imilar  changes  occurr ing at  d i f fe rent  ages were 
no ted  in a review of available da ta  f rom o the r  species. 
The significance of these  f indings has been discussed by  
F o x  3 in a neuro-ontogenet ic  s t u d y  of th is  species. W h e n  
the  mouse  a t ta ins  17 days  of age ( •  1 day) marked  
changes  in behavior  also take place, which  coincide wi th  
the onse t  of the cri t ical  per iod of social izat ion as descr ibed 
in the  ethological  s t u d y  by  WILLIAMS and  SCOTT 4. 

The p resen t  inves t iga t ion  was unde r t aken  to de te rmine  
if such a p h e n o m e n o n  exists  in the  dog. Ear l ier  s tudies  
(SCOTT and MARSTON 5 and  F o x  s) have  shown t h a t  be- 
tween  3-4 weeks of age there  is a sudden  change in the  
behav ior  of the  neona te  dog, which is regarded  as the  on- 
set  of the  crit ical per iod of socialization for th is  species 
(ScoTT~). 

Brain to body  weight  ra t ios  were calcula ted f rom 83 
dogs of d i f ferent  ages and of various breeds.  Subjec ts  
were anes the t ized  wi th  in t ravenous  pen toba rb i t a l  and the  
body  weight  was taken,  af ter  which the  bra in  was re- 
moved  and  weighed. A l inear r e l a t i onsh ip  was found be- 
tween  the  log b o d y : l o g  bra in  weight  f rom 0.2 to 1.5 kg 
b o d y  weight ,  a t  which po in t  there  was a 'b reak '  a t  ap- 
p rox ima te ly  37 g bra in  weight .  F rom this  po in t  onward  

there  was again a l inear re la t ionship  be tween  brain  and  
body  weight .  A l though  the  subjects  were of he te rogeneous  
background  differing cons iderably  in physical  size, the  
age range at  which  the  break  in the  b r a i n : b o d y  relat ion-  
ship occurred was a t  ap p ro x i ma t e l y  4 weeks of age 
(Figure). 

Behaviora l  correlates  of this  m a c r o p a r a m e t e r  of neuro-  
o n t o g en y  can be made.  F o x  s showed t h a t  the  canine 
bra in  develops mos t  rap id ly  dur ing  3-6 weeks of age pos t -  
natal ly ,  while the  per iod f rom 2-4 weeks of age (Fox  9) 
was found  to be the  t ime when  the  mos t  rapid  changes  in 
bra in  size and reduc t ion  in cell dens i ty  occurred.  The ra te  
of me tabo l i sm in the  cor tex  and cauda te  nucleus increases 
rap id ly  be tween  3-6 weeks of age, by  which t ime the  
metabol ic  ra te  is wi th in  the  normal  range (HIMWICH and 
FAZEKASl~ Also the  resis tance to  anoxia  decreases  
rap id ly  f rom bir th ,  and  by  4 weeks of age the  res is tance 
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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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