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The course of pressor  and depressor  responses was studied during normal activity of the ani- 
mal and after partial resect ion of the body and tail of the pancreas in experiments on 39 sexually 
mature mongrel dogs. The principal indices characterizing changes in the pressor  response to 
noradrenalin and the depressor  response to bradykinin and kallikrein were determined before 
and 10-12 days after resect ion of the pancreas.  Removal of the body and tail of the pancreas 
was shown to potentiate p ressor  responses to noradrenalin and depressor  responses to brady- 
kinin and katlikrein; the initial negative chronotropie effect of catecholamines on the heart  was 
strenghtened; the positive ehronotropic effects of noradrenalin, bradykinin, and kailikrein on 
the heart  also were strengthened. 
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Besides its widely known insulin-forming function, the pancreas also possesses a different type of endo- 
crine activity which is interesting in connection with its effect on cardiovascular function [2,5, 7, 8]. The se-  
cre tory cells of the pancreas are  known to take up highly act ive biogenic monoamines -- serotonin~ dopamine 
and, to a lesser  degree,  noradrenalin -- from the blood and to store them [11,14]; the pancreas is also known 
to produce many proteolytic enzymes,  including kininogenases: These include kaIlikrein and trypsin,  secreted 
in the active form. Their biological activity is extremely high, for by interacting with high- and low-molec- 
ular-weight kininogens, the pancreatic kallikreins form kaHidin whereas trypsin participates in the forma-  
tion of bradykinin [10,12,15 ]. 

The production of internal secretions predominantly by /~-cells necessitates the study of functional activ- 
ity mainly of the body and taiI of the pancreas,  where most of these cells are iocated. 

E X P E R I M E N T A L  ME TH.OD 

In experiments on 39 sexually mature mongrel dogs the course of pressor  and depressor  responses was 
studied under normal conditions and after partial resect ion of the body and tail of the pancreas.  Certain in- 
dices characterizing changes in the pressor  response to noradrenalin and the depressor  response to bradykinin 
and kalIikrein were determined before and 10-12 days after partial pancreatectomy. Both pressor  and de- 
p res so r  substances were injected into the femora[ vein in equal volumes and at equal speeds, in the following 
doses: noradrenalin 0.01 kg/mg, bradykinin 0.05 mg/kg, ka[likrein 0.8 kallikrein unit/kg. All experiments 
were accompanied by controls on dogs undergoing a mock operation. 

The course of the vascular response was characterized by the latent period, the degree of maxima[ 
changes in the ar ter ia l  and venous pressure ,  the maximal rate of change of pressure  in the initial phase of the 
response,  the duration of the action, and the presence and character  of any af ter-effect ;  t heca rd iac  action of 
the pressor  agent was assessed with regard to changes in the cardiac frequency, the state of nutrition of the 
myocardium, and the presence,  type, and duration of arrhythmia.  

The numerical results  were subjected to statistical analysis by the indirect difference method, using a 
constant formula [6]. 

E X P E R I M E N T A L  R E S U L T S  AND D I S C U S S I O N  

Control experiments showed that injection of noradrenalin caused a marked  increase in the systolic,  
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Fig.  1. Fig .  2. 
Fig .  1. Changes in sens i t iv i ty  of ca rd iovascu la r  s y s t e m  to noradrena l in  in control  and pan-  
c r ea t ec tomized  dogs (in % of initial va lue) .  Absc i s sa :  A) max ima l  r i s e  of sys to l ic  p r e s s u r e ,  
B) m a x i m a [  r i se  of dias tol ic  p r e s s u r e ,  C) max imal  change in venous p r e s s u r e ,  D) posi t ive 
chronotropic  r e s p o n s e ,  E) nega t ive  chronotropic  r e s p o n s e .  Ordinate:  p e r c e n t a g e s .  Unshaded 
columns r e p r e s e n t  control  an imals ,  shaded columns panc rea tec tomized  dogs.  Values differing 
signif icant ly f r o m  cor responding  control  values marked  by c r o s s .  

Fig.  2. Changes in sens i t iv i ty  of ca rd iovascu la r  s y s t e m  to bradykinin  in control  and p a n e r e a -  
t ec tomized  dogs (in % of initial value) .  Absc i s sa :  A) Maximal dec r ea se  in sys to l ic  p r e s s u r e ,  
B) maxima[  dec r ea s e  in diastol ic  p r e s s u r e ,  C) max ima l  dec r ea se  in venous p r e s s u r e ,  D) m a x i -  
mal  inc rease  in venous p r e s s u r e ,  E ) p o s i t i v e  ehronotropic  reac t ion ,  G)nega t ive  chronotropic  
reac t ion .  Remainder  of  legend as in Fig.  i~ 

d ias to l ic ,  and venous p r e s s u r e ,  an initially negative and subsequent ly  posi t ive chronotropic  reac t ion ,  and in 
some cases  d i s tu rbances  of p a c e m a k e r ,  the appearance  of a var ied  degree  of a t r i oven t r i cu l a r  block,  e x t r a -  
sys to les  (single ven t r i cu la r ) ,  signs of impa i rmen t  of myocard ia l  nutr i t ion in the fo rm of a d e c r e a s e  in voltage 
of the TI I - I I I  wave,  s o m e t i m e s  a t r ans i en t  biphasic  nature  of that  wave,  and lowering of the S - - T  in te rva l .  
Inject ion of bradykinin  or  kai l ikre in  caused a s ignif icant  d e c r e a s e  in the sys to l ic  and diastol ic  p r e s s u r e ,  b i -  
phasic  changes in venous p r e s s u r e  (an initial  fal l  and subsequent  r i s e ) ,  and an initial  b r i e f  negative and sub-  
sequent  prolonged posi t ive chronotropic  r e s p o n s e .  

The r e su l t s  of invest igat ion of the dogs a f te r  resec t ion  of the body and tai l  of the panc reas  showed that  the 
opera t ion caused no signif icant  changes in the p a r a m e t e r s  studied; meanwhi le ,  the r e su l t s  of loading t es t s  on 
these  animals  were  s ignif icant ly changed: The di rec t ion of the changes in many indices was the s a m e ,  m o r e -  
over ,  a f t e r  injection of p r e s s o r  and d e p r e s s o r  agents .  After  injection of noradrena l in  (Fig. 1), and a lso  of 
bradykinin  (Fig. 2), and ka[ l ikrein  (Fig. 3) the response  of the sys to l ic  and diastol ic  p r e s s u r e  was s t rengthened,  
the durat ion of the va s cu l a r  effects  and the intensi ty and durat ion of the posi t ive chronotropic  reac t ion  were  in-  
c r ea sed ;  the latent per iod of the vascu l a r  reac t ion  to these  subs tances  a lso  was consis tent ly  reduced.  

Changes in the other indices were  somewhat  different :  The degree  of change of the venous p r e s s u r e  af ter  
injection of noradrena[ in  was less  in the panc rea tec tomized  than in the no rma l  control  dogs.  Af ter  injection of 
d e p r e s s o r  subs tances ,  just as in the contro l ,  the venous p r e s s u r e  gave a biphasic  r e sponse :  an initial d e c r e a s e  
in p r e s s u r e  followed by an inc rease ;  a f t e r  panc rea t ec tomy  phase I of the change in venous p r e s s u r e  was r e -  
duced but phase II was inc reased .  The negative chronotropic  action of the d e p r e s s o r  agents was weakened 
whereas  that  of noradrena[ in  was s t rengthened.  Cases  of d is turbance of the card iac  rhy thm af ter  injection of 
noradrena l in  into the panc rea t ec tomized  dogs were  found more  frequently and were  more  marked .  Meanwhile, 
in the panc rea tec tomized  dogs the maxima[  ra te  of change of p r e s s u r e  af ter  injection of the d e p r e s s o r  po lypep-  
t ides  was v i r tua l ly  unchanged, but a f te r  injection of noradrena l in  it was cons iderably  reduced.  The uni form 
di rec t ion  of the changes in mos t  of the p a r a m e t e r s  studied in panc rea tec tomized  dogs can be explained by func-  
t ional  connections between adrenerg ic  and kininergic s t r uc tu r e s  of the ca rd iovascu l a r  s y s t e m  [3,4, 9, 13]. Dif-  
f e rences  found in the d i rec t ion  of the changes in individual indices a re  perhaps  linked with d i f ferences  in b io-  
chemical  convers ions  of ca techo lamines  and peptides in the panc rea tec tomized  animals ,  the specia l  c h a r a c t e r  
of the i r  in te rac t ion  with s t r u c t u r e s  of the ca rd iovascu l a r  s y s t e m  in these  an ima l s ,  and the degree  of p a r t i c i p a -  
t ion of other neurohumora[  control  mechan i sms  a f t e r  pane rea t ec tomy ,  and so on. 
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Fig. 3. Changes in sensitivity of cardiovascular system 
to kallikrein in control and panereatectomized dogs (in % of 
initial vaiue). Legend as in Fig. 2. 

Removal of the body and tail of the pancreas deprives the animal of its monoamine depot and its depot of 
trypsin and tissue kaHikrein; consequently, the reserves of these biogenic amines and peptides are reduced. 
It can be postulated that, besides other biochemical and physiological disturbances, resection of the body and 
tail of the pancreas leads to an adaptive lowering of the threshold of sensitivity of the adrenergic and kininer- 
gic structures to exogenous substances [1]. Accordingly, exogenous vasoactive substances injected into pan- 
ereatectomized dogs cause a more intensive and more prolonged cardiovascular response than in the control. 
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