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ex t inc t ion  curve. Thei r  rates oscillate be tween  0% and 
7% of the  to ta l  number  of s t imulat ions  for all animals,  
which means  t h a t  none of t h e m  developed a successful 
response to  light.  The  calculat ion of the  level  of signifi- 
cance of the  differences found be tween  the  results of 
bo th  groups, shows t h a t  the  ini t ial  associat ion of l ight  
and sound has sys temat ica l ly  affected the  behav iour  of 
the  exper imenta l  group ( P <  0.001; Fisher  exac t  prob- 
abi l i ty  tes t  for the  6 ini t ial  sessions of the  th i rd  phase). 

Discussion. I t  can be concluded f rom the  results 
obta ined  in these exper iments ,  t h a t  an 'associa t ive '  con- 
di t ioned reflex can be obta ined  on the  rat.  One could 
nevertheless  object  t h a t  the  iden t i ty  of react ion to sound 
and l ight  can be s imply  in te rpre ted  as a case of response- 
general izat ion.  This amount s  to  saying tha t  no t rue  asso- 
ciat ion was formed in the  exper imenta l  group, in o ther  
words t h a t  the  l ight  s t imulus  never  ac ted  as an au then t ic  
signal for the  electrical  shock. The  absence of an efficient  
response to the  l ight -s t imulus  in the  control  group seems, 
however ,  to establish the  opposite.  For  the  animals  of 
this group, indeed, the  s i tua t ion  presented  called for a 
d iscr iminat ion  be tween  a non-reinforced s t imulus (L) and 
a reinforced s t imulus  (S). The  results obta ined  for the  
controls show t h a t  the  l ight  did no t  p lay  the  role of a 
signal as the  sound had done before. In  the  case of the  
animals  of t he  exper imenta l  group, on the  contrary,  the  
percentages of pedal-pressing for l ight  show t h a t  this 

s t imulus  acted, at  least  up to a cer ta in  level, as a signal 
for the  sound, the  l a t t e r  act ing in its t u rn  as a signal for 
the  shock. This means  that ,  in so far as the  animals  reac ted  
in the  same manne r  for l ight  and for sound, l ight  acted 
as a signal for the  shock. I t  can therefore  be concluded 
tha t  the  t empora l  cont igui ty  of 2 neut ra l  s t imul i  has in 
itself enabled the  ra ts  to establish a funct ional  relat ion 
be tween them,  wi thou t  the  aid of any  specific mo t iva t i on  
factor.  

Rdsumd. Les exp6riences discut6es on t  port6 sur le rble 
de la mo t iva t i on  - sous la forme d 'un  renforcement  - 
dans l '6 tabl issement  de r6ponses condit ionn6es instru-  
menta les  chez le rat .  Les r6sultats  obtenus  sur un groupe 
exp6r imental  et  un groupe de contr61e comprenan t  chacun 
7 animaux,  m o n t r e n t  que la contiguit6 tempore l le  de 2 
s t imuli  neutres  (son-lumi@re) pe rmet  aux  an imaux  d '6ta-  
blir  entre  ceux-ci une re la t ion fonctionnelle  sans inter-  
vent ion  d 'un  iac teur  sp6eifique de mot iva t ion .  
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The Cons t i tuents  of Arterial  Pressure  Change  

The hemodynamic  de te rminan ts  of ar ter ial  pressure 
are main ly  cardiac ou tpu t  and systemic per ipheral  resist- 
ance. W h e n  a change in ar ter ia l  pressure is observed in 
a cardiovascular  reflex or  response, one migh t  be interes ted 
in the  re la t ive  degrees of cont r ibut ion  of the  2 factors,  
cardiac ou tpu t  and per ipheral  resistance, to the  ar ter ial  
pressure change. This  is a ques t ion of the  const i tuents  
of the  ar ter ia l  pressure change. Formula t ion  of equat ions  
for quan t i fy ing  the  const i tuents  f rom exper imenta l  da t a  
would  be nsefuI for the  analyt ica l  s tudy  of cardiovascular  
regulat ion.  

Mathematical /ormulat ion.  I f  we denote  mean  ar ter ial  
pressure by  P,  cardiac ou tpu t  by  I and systemic periph- 
eral resistance by  R, since P is a monotonica l ly  increas- 
ing funct ion  of I and R, i t  m a y  be expressed as 

OP OP 
P =  / (L R) ; o ~  > ~  o ~  >~  (1) 

Assuming t h a t  a law analogous to  Ohm's  law of elec- 
t r ic i ty  holds good approx ima te ly  among  P, I and R, then  

e = r R .  (2) 

I n  to ta l  different ial  form 

d P =  R d I  + I d R  . (3) 

If  we use increments  instead of differentials,  approxi-  
mate ly ,  

A P =  R A I  + I A R  . (4) 

This  equa t ion  means  t h a t  any  change in ar ter ial  pressure 
consists in the  2 par t s :  one due to a change in cardiac 
ou tpu t  and the  o ther  due to t h a t  in systemic per ipheral  
resistance. The  re la t ive  magn i tude  of cont r ibut ion  of 
each par t  to the  ar ter ial  pressure change m a y  be  expressed 

by  the  rat io of each t e rm of the  r ight  hand side of equa t ion  
(4) to the  to ta l  change, lef t  hand side. Le t  us call these 
2 rat ios ' cons t i tuents '  of the  ar ter ial  pressure change and 
denote  by  Cx and C R, i.e. 

and 

R A R  
C z =  A P  (5) 

I A I  
c R =  d P  ' (6) 

C's refer to ' cons t i tuents ' ,  suffix I to cardiac o u t p u t  and 
suffix R to peripheral  resistance. Obviously,  

C 1 + C R = 1 . (7) 

For  actual  computa t ion ,  since R is not  di rect ly  measur-  
able, subs t i tu t ing  the  so-called to ta l  per ipheral  resistance, 
P / [ ,  for R in equat ions  (5) and (6), 

P A I  
Cz = A P  I (8) 

and 
_P e l i  

CR = 1 -- A P  I (9) 

In  a previous s tudy  1 an index, fl, was proposed for 
the  degree of cont r ibut ion  of one par t icu lar  region to 
a change in to ta l  per ipheral  resis tance;  i.e. 

Ag i A P  -- P Ai  
/~-- AT--  I A P - -  P A I '  (10) 

where i = regional  flow rate,  g = regional  conductance  
(= i /P) ,  G = to ta l  conductance  (= I / P  = I /R) ,  and d ' s  
refer to thei r  changes in a cardiovascular  reflex or respon- 
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se. A d d i n g  up  for all  reg ional  flow areas,  27/3 = 1. If  we 
mu l t i p ly /3  w i t h  C R a n d  deno te  the  p r o d u c t  by /3 ' ,  

~' = ~ C R . (11) 

This  index  will enab le  one to com pa r e  the  re la t ive  impor t -  
ance  of t he  change  Of a regional  res i s tance  to t h a t  in 
cardiac  ou tpu t ,  s ince 

X/3'  + C~ = 1 .  (12) 

Examples o/ application. T he  m e a n i n g  of t he  above  
proposed  indices,  Cr, CR, and  /3', will become  d e a r e r  b y  
examples  of ac tua l  c o m p u t a t i o n  of t h e m  f rom experi-  
m e n t a l  da ta .  

E x a m p l e  1. B i l a t e ra l  ca ro t id  occlusion in a dog weigh- 
ing 9.5 kg. Anes thes i a  w i t h  p e n t o b a r b i t a l .  Aor t ic  flow 
and  lef t  r ena l  flow were m e a s u r e d  w i t h  e l ec t romagne t i c  
f lowmeters .  Cont ro l  va lues  of p ressure  a n d  flows and  
the i r  changes  d u r i n g  occlusion were :  

P = 112 m m  Hg, /JP ~ 63 m m  Hg 
[ = 1500 m l / m i n  A I  = 54 m l / m i n  
/Renal = 97 ml /min ,  /JiRenal ~ 2 ml /min .  

S u b s t i t u t i n g  these  va lues  in  equa t ions  (8), (9) a n d  (11), 
we o b t a i n  

C I = 0.064 
C R = 0.936 
fl'Renal = 0.062. 

Since t he  change  in cardiac  o u t p u t  was  small ,  t h e  ref lex 
rise in  b lood pressure  was for t he  mos t  p a r t  (93.6%) con-  
t r i b u t e d  b y  t h e  change  in pe r iphe ra l  res is tance.  As a 
m a t t e r  of fact,  in th i s  p a r t i c u l a r  ins tance ,  t he  con t r ibu -  
t ion  of t h e  card iac  o u t p u t  change  to t h e  ref lex change  
in a r te r ia l  pressure  was so smal l  t h a t  i t  was  c o m p a r a b l e  

to  t h a t  of t he  pe r iphe ra l  r es i s t ance  change  in  t he  uni-  
l a te ra l  r ena l  area.  

E x a m p l e  2. Elec t r ica l  s t i m u l a t i o n  of t he  ca ro t id  s inus  
ne rve  in a dog weighing  9 kg. O t h e r  e x p e r i m e n t a l  condi-  
t ions  were t he  same  as in E x a m p l e  1. 

P -- 135 m m  Hg, 
I = 1170 ml /min ,  
/Renal = 87 ml /min ,  

These  values  y ie ld :  
C• 
CR 

A P  = - -60  m m  H g  
A [ = --  230 m l / m i n  
/JiRenaI = -- 15 ml /min .  

= 0.443 
-- 0.557 

f l 'Renal-  0.045. 

I n  th i s  ins tance ,  in  c o n t r a s t  to  t he  p rev ious  one, t he  
change  in card iac  o u t p u t  p l ayed  a n  i m p o r t a n t  par t .  The  
decrease  in a r te r ia l  p ressure  consis ted  in t h e  p a r t  due  
to  a decrease  in card iac  o u t p u t  a n d  t h a t  due to a decrease  
in pe r iphe ra l  res i s tance  a t  a ra t io  nea r ly  1:1.  

Zusammen/assung. Es wird  eine Me thode  zur  q u a n t i -  
t a t i v e n  B e s t i m m u n g  der  r e l a t i ven  Gr6ssen,  der  jede  
B l u t d r u c k v e r g n d e r u n g  bee in f lussenden  be iden  Tei lpro-  
zesse (Minu t envo lumen-  und  Wide r s t ands / i nde rung )  mi t -  
geteil t .  
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D i e  W i r k u n g  y o n  B e n z p y r e n ,  Z i g a r e t t e n r a u c h k o n d e n s a t  u n d  p a s s i v e r  B e r a u c h u n g  a u f  d i e  B i l d u n g  

d e r  Z o x a z o l a m i n h y d r o x y l a s e  

Die M6glichkei t ,  die A k t i v i t g t  h y d r o x y l i e r e n d  wi rken-  
der  E n z y m e  be i  S/ iuget ieren d u t c h  B e l a s t u n g  des Orga-  
n i smus  m i t  po lyzyk l i schen  a r o m a t i s c h e n  Kohlenwasse r -  
s toffen u n d  a n d e r e n  k 6 r p e r f r e m d e n  S u b s t a n z e n  zu stei-  
gem,  is t  in  den  l e t z t en  10 J a h r e n  i n t ens iv  u n t e r s u c h t  
w o r d e n  ~. Z o x a z o l a m i n h y d r o x y l a s e  is t  ein E n z y m s y s t e m ,  
das  d u r c h  F remds to f f e  i n d u z i e r b a r  is t  u n d  dessert Akt i -  
vitS, t in v ivo  a n  H a n d  de r  P a r a l y s e d a u e r  n a c h  Gabe  yon  
Zoxazo lamin  (2-Amino-5-chlorbenzoxazol )  l e ich t  gemes-  
sen werden  kann .  Es  wurde  zur  B e s t i m m n n g  der  enzym-  
i nduz i e r enden  W i r k u n g  zah l re icher  Stoffe b e n u t z t  3-6. 

B u u - H o I  et  a12 zeigten,  dass  s u c h  k o m p l e x e  Subs t anz -  
gemische  H y d r o x y l a s e n a k t i v i t g t e n  s t a r k  s t imu l i e ren  k6n-  
nen.  Sie b e s t i m m t e n  die E n z y m i n d u k t i o n  d u r c h  Messung 
de r  V e r g n d e r u n g  der  Z o x a z o l a m i n p a r a l y s e  bei  R a t t e n ,  
die i.p. I n j e k t i o n e n  v o n  Z i g a r e t t e n r a u c h k o n d e n s a t  oder  
<~air po l lu t an t s~  e r h a l t e n  h a t t e n .  

Unse re  expe r imen te l l en  U n t e r s u c h u n g e n  sol l ten  kl~tren, 
ob  auch  eine pass ive  B e r a u c h u n g  eine E n z y m i n d u k t i o n  
aus l6sen  kann .  D a n e b e n  in te ress ie r te  uns  die Frage,  ob  
R a t t e n  u n d  syr ische G o l d h a m s t e r  a pr ior i  h in s i ch t l i ch  
der  A k t i v i t g t  yon  E n z y m e n ,  die den  A b b a u  yon  F r e m d -  
s tof fen  f6 rde rn ,  e rheb l iche  U n t e r s c h i e d e  zeigen u n d  ob 
diese E n z y m e  d u r c h  i n d u k t i v  wi rkende  Stoffe oder  Stoff-  

gemische  un te r sch ied l i ch  zu bee inf lussen  sind. U n t e r -  
s u c h u n g e n  fiber die Ver t rgg l i chke i t  u n d  den  A b b a u  yon  
N i k o t i n  (RECKZEH et  al. s u n d  HARKE 9) h a t t e n  e r k e n n e n  
lassen, dass  der  H a m s t e r  bzw. die H a m s t e r l e b e r  zn e inem 
wesen t l i ch  s t / i rkeren  A b b a u  dieser  F r emds to f f e  f/ihig ist. 

Methode. 240 mgnn l i che  syr ische G o l d h a m s t e r  m i t  
e inem D u r c h s c h n i t t s g e w i c h t  yon  e twa  9 0 g  (Zuch t  See- 
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