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It has been shown [3-6] that the pre l iminary  (several days before the experiment) removal  of par t  of 
the pancreas  and ligation of its ducts in warm-blooded animals causes cer tain disturbances of the pa ra -  
sympathet ic  innervation of the heart.  These disturbances consist  of a lowering of the excitability of the 
vagus nerves,  a decrease  in the negative inotropic effects, weakening of the negative chronotropic and 
dromotropic  effects, shortening of the period of vagal a r r e s t  of the heart,  and some degree of depression 
of its automatism. 

Par t icu lar ly  marked changes are  observed in the vagal tone. On the 6th-10th day after  the operation, 
bi lateral  vagotomy is not accompanied by the usual increase  in frequency of the cardiac contractions and 
in some cases  leads to a paradoxical  slowing of the heart  [3]. The changes described were demonstrated 
entirely in acute experimental conditions and were explained by disturbance of the acetylcholine metabo-  
l ism in the pancreatectomized animals.  

In the present  investigation the tonus of the vagus nerves  was studied after  part ial  pancreatec tomy 
in chronic experimental  conditions. 

E X P E R I M E N T A L  M E T H O D  

Experiments  were car r ied  out on 18 dogs and the e lec t rocard iogram (ECG) was recorded  in lead 2. 
The tonus of the vagus nerves  was est imated f rom the difference in hear t  rate before and af ter  subcutane- 
ous injecfion of 1 ml of a 0.1% solution of atropine, and the adequacy of the dose used was judged f rom the 
absence of effect of fur ther  injection of the preparat ion.  In some experiments,  before the tonus of the va-  
gus nerves  was determined, morphine (2 ml of a 1~ solution) or  acetylcholine (2 ml of a 1 : 10,000 solu- 
tion was injected. The investigations were car r ied  out repeatedly every  2 or  3 days, both before the oper -  
ation and during the 2-4 weeks after removal  of approximately half the pancreas  and ligation of its ducts. 

E X P E R I M E N T A L  R E S U L T S  

Before the operation the initial frequency of the cardiac contractions varied in the different dogs 
f rom 80 to 140 beats/rain (mean 99). After injection of atropine the hear t  rate rose to 160-260 beats/min 
(mean 182). The heart  rate was thus increased on the average by 84~c after  injection of atropine. 

F rom the 3rd to 4th day after  pancrea tec tomy the hear t  rate rose  slightly f rom its initial level. In 
some cases  this increase  was p rogress ive  and reached its maximum on the 7th-9th day. Subsequently, 
the hear t  rate fell, but usually remained a little higher than its preoperat ive level. In the f i rs t  10 days 
af ter  the operation, the initial hear t  ra te  varied in the different experiments f rom 106 to 156 beats/rain, 
with a mean value of 125 beats/rain. Simultaneously with the increase in the heart  rate, its rhythm became 
more  regular  on account of the diminution or  disappearances of the resp i ra to ry  arrhythmia.  

Injection of atropine against this background in every  case caused an increase  in the hear t  rate,  a l -  
though in both its relat ive and absolute values the increase  was much less  than before the operation. After 
injection of atropine the hear t  rate varied in this period from 142 to 170, with a mean value of 158 beats/min, 
i.e., it rose  by only 26% of its initial value. Later ,  parallel  with slowing of the hear t  rate, the degree of 
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increase  in frequency of.the cardiac contractions increased,  and the difference between the hear t  rate be-  
fore and after  injection of atropine increased success ive ly  and approached its values before the operation. 
Hence, the p re l iminary  operative disturbance of pancreat ic  function, as in the acute experiment,  caused 
an increase  in the initial hear t  rate, a marked decrease  of vagal tonus, and some decrease  in the frequency 
of the automatic rhythm observed after  blocking the parasympathet ic  i~mervation. 

Although the changes observed in the acute and chronic experiments were consistent  in principle, the 
resul ts  of the lat ter  experiments showed cer ta in  distinguishing features.  These included the higher initial 
features.  These included the higher initial f requency of the cardiac contract ions both before and after the 
operation, the comparat ively smal le r  increase  in the hear t  rate after blocking the vagus nerves,  especially 
in the animals not undergoing pancreatectomy,  and the somewhat smal le r  change in the tonus after  the op- 
eration, and also the ea r l i e r  appearance of the changes and their  longer duration. Although in individual 
cases  after  the operation changes in the activity of the heart  on atropinization were almost  completely ab- 
sent, the paradoxical  slowing of the hear t  rate somet imes observed af ter  vagotomy was not found in the 
chronic experiments .  An important  fac tor  determining the differences between the resul ts  of the acute 
and chronic experiments  was evidently the use of morphine as basal  anesthetic, fo r  it causes a marked  in- 
c rease  in the tonus of the vagus nerve  centers .  Fo r  this reason in experiments on 4 dogs, before atropine 
was given, morphine solution was injected, causing a decrease  in the heart  rate of the intact dogs by 15-50 
beats/rain. Injection of morphine on the f i rs t  days after  the operation caused little or  no change in the hear t  
rate, and only later ,  as the vagal tonus was res tored,  did the morphine again begin to exhibit its usual ac -  
tion. Hence, under the influence of morphine, the initial hear t  rate was reduced, especial ly before the op- 
eration, and the difference between the tonus of the vagus nerves  before and after  the operation increased  
considerably and came close to the values obtained in the acute experiments.  

Because of repor ts  of disturbance of the acetylcholine metabol ism after  part ial  pancrea tec tomy in 
warm-blooded animals [1, 7], in an attempt to res tore  this metabol ism to normal,  pharmacological  ace ty l -  
choline was injected into two pancreatec tomized dogs. The acetylcholine was injected intravenously, daily 
f rom the 3rd day after  the operation, including on the day of the experiment 1 h before the investigation. 
These experiments showed that this injection completely prevented the change in tonus of the vagus nerves 
in the pancreatec tomized animals.  The initial hear t  rate after  the operation was not increased,  but actually 
lowered below normal .  Atropinization caused a marked increase  in the heart  rate, essential ly indistin- 
guishable f rom its value before the operation. The action of the injection aeetylcholine did not quickly pass  
away, but was present  even 24 h af ter  its injection in the form of pers i s tance  of a fair ly high tonus of the 
vagus nerves .  This resul t  may be of definite prac t ica l  importance in connection with the problem of man-  
agement of the postoperat ive period following surgical  operations on the pancreas .  

So far  as the changes in the charac te r  and shape of the ECG after  part ial  pancrea tec tomy are con- 
cerned, these were very  s imi lar  to those observed in the acute experiments [3]. These changes consisted 
of slight shortening of the P - -  Q interval, lengthening of the QRST segment, a decrease  in the amplitude of 
the principal  waves of the ECG, and reduplication of the P and R waves. 

The resul ts  obtained thus indicate the presence  of significant dis turbances of the tonus of the vagus 
nerve centers  and the e lec t r ica l  activity of the heart  after  operations on the pancreas .  
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