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In the l i terature  of radiobiology the question of the effect of 1 lsl on the cardiovascular  system is l i t t le  dealt  
with, in part icular  under chronic exper imenta l  conditions. Only in the paper of V. L. Shvedod [13] concerning animals  
subjected to the act ion of radioiodine,  was a decreased P - Q  interval  detected on EKG and change in the T wave. 

There are also separate investigations of the effect o f  noise on the state of the cardiovascular system [1-6]. 
However, we have not encountered data concerning the effect of the combined act ion of prolonged noise and ionizing 
radiat ion on the organism. 

This paper present the result of experiments concerned with the effect of I 1st, noise and the combinat ion of 
these two factors on cardiac  ac t iv i ty .  

M A T E R I A L  A N D  M E T H O D S  

The experiments  were performed on 18 male  dogs of weight 10-15 kg. The animals  were divided into four 
groups: the first group five dogs, received I'31; the second group, five dogs, rece ived  I TM and were subjected to the 
act ion of noise; the third group, four dogs, were subjected to noise; and the fourth group, four dogs, served as control.  

The animals  of the first and second groups were daily administered 1 lsz subcutaneously (4-5 microeuries/kg)  

for eight months. Animals  of the second and third groups were subjected to noise (dai ly for three hours). The noise 
level  registered on a MAG-V magnitofone in the dogs' quarters was 100-108 db. Frequency analysis of the admin-  
istered noise showed that it could be regarded as tow-,  med ium- ,  and high- frequency discharges of noise irri tation; the 
maximum sound energy was approached at frequencies of 820-1280 Hertz.  

Electrocardiograms were taken monthly with three standard leads using a 4PFD-q instrument for functional 
diagnosis. To bring out early EKG changes a functional load was used- in t ravenous  epinephrine (5-10 microgm/kg) .  

The EKG was recorded before inject ion of epinephrine and continuously for five minutes after its inject ion.  The 
indicated dose of epinephrine in control dogs did not provoke any toxic reactions.  

RESULTS 

In dogs which underwent the combined activity, EKG changes began after two months of the experiment and 

in animals subjected to the action of iodine or noise alone-after three or four months. In experimental dogs receiving 

the combined treatment, toward the 7-8th month of the experiment a decrease in the frequency of cardiac contrac- 

tion was observed, amount to a mean value of 25 • 6.3% compared to the initial data. In dogs subjected to the 

single action of 1131 or noise, a decrease in the cardiac rhythm was expressed less strongly (14 • 3.3-21 • 2.3%). 

Atrioventricular conduction (Q-T) in the dogs of the second group, beginning with the second month of the exper- 

iment, increased an average of 0.015 sec, and after seven months this index reached a maximum value, exceeding 

the ini t ia l  leve l  by 0.028 sec. 

In exper imenta l  animals  of group I the P - Q  interval  after five months increased by 0.016 sec, and later  fel l  
again.  
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In distinction to the animals  in Groups I and II, the dogs undergoing t rea tment  with noise alone showed a 
decrease in the P - Q  interval  at  the third month by an average of 0.015 seconds. It remained at that l eve l  to the 
sixth month of the experiment  and then returned to the original l eve l .  

Ventricular systole ( Q - T )  in dogs undergoing combined t rea tment ,  became  prolonged by the six month and 
after 7-8 months exceeded the original level  by 0.08-0.05 sec. In dogs of Group I the Q - T  interval  was lesspro-  
longed. In distinction from the dogs of Groups I and II, the Q - T  interval  after 2-8 months in group III dogs decreased 
by 0.01-0.02 seconds and remained at that level  for six months at the end of the exper iment  the Q--T interval  was 
close to the in i t ia l  value.  

The length of the systolic index in animals  from Groups I and III after six months of the exper iment  had not 
changed from normal .  After 7-8 months of the exper iment  the systolic index in animals  receiv ing I TM fel l  to32 i 3.2% 
and in animals t reated with noise to 34 • 3.8% of the starting value; in control dogs (Group IV) at that t ime the 
systolic index was 39 + 0 .69 .  

In dogs receiv ing the combined t reatment  the systolic index fel l  to 33 • 2.6% somewhat ear l ier  than in dogs 
of Groups I and III (after 6 months); after eight months the systolic index in this group fel l  to 28 • 1.2%. 

The most distinct decelera t ion  of systole during the experiment  was noted in dogs which underwent combined 
t reatment  with 1131 and noise. 

The P wave in dogs of Groups II and III at three months after the start of the exper iments  were 0.1 mv on the 
average,  and in animals  of Group I increased by 0.01-0.02 mv subsequently decreasing by 0.04 my. 

At one to two month after the start of the experiment  the R wave in Group II dogs had increased by 0.15-0,25 
my; after 7-8 months it decreased by 0.2-0.22 my. In four dogs in Group II, receiving combined t rea tment ,  at four 
months the S - T  interval  fel l  beneath the i soelec t r ic  l ine.  In addit ion,  these dogs showed b i -phas ic  or negat ive  T 
W a V e S .  

For animals in Groups I and III, d isplacement  of the S- -T  interval  below the isoelect r ic  l ine  was noted only 

in two instances (after five months of the experiment) .  

The use of adrenal in evoked functional  changes in cardiac  ac t iv i ty  at  much ear l ier  t imes of observation.  If, 
before the appearance  o fe f f ec t so fan  epinephrine dose of 5-10 gg/kg ,  toxic react ions (extrasystoles,  arrhythmias,  
b lockage ,e t c . )  did not appear ,  then after one month of the exper iment  for Group II dogs and 2-3 months for Group I 
and III dogs, the in ject ion of epinephrine evoked distinct toxic reactions.  The greatest  changes in card iac  sensitivity 
to epinephrine were in dogs from Group II (three months after the start of the exper iment) .  From this t ime  on, in-  
crease in epinephr ine- induced bradycardia was noted and a less distinct speeding up of the card iac  rhythm after vagus 
inhibi t ion.  For five or more minutes the systolic rate remained below the in i t i a l  l eve l .  In animals  of Groups I and 
III the type of changes in systolic rate were the same, but the wave of quickened rhythm after epinephrine bradycardia 
was more marked.  Inject ion of epinephrine was accompanied  by changes in the EKGpattern.  

In dogs of Group II, after two months of the exper iment ,  the P - Q  and Q - T  intervals ,  in response to epinephrine 
in ject ion,  increased by a mean of 0.03 and 0.04 sec, respect ively.  At the end of the exper iment  they exceeded  the 
in i t ia l  level  by 0.05 and 0.06 sec. The S--T interval  fel l  beIow the isoelect r ic  l ine by 2.5 to 3 mm in a l l  animals ,  

in a subsequent period of observation the P, R and especial ly  T waves underwent marked changes. In exper imenta l  
animals from Groups I and III these changes were not a pronounced as those in dogs which were subjected to the com-  
bined treatment  with noise and I lal. 

Thus, the act ion of I !sl and noise on the organism evokes a number of changes in card iac  ac t iv i ty  which appear  

on the EKG. Considering the work of several authors [8, 10, 12] we suggest that the displacement  of the S--T below 
the isoelect r ic  l ine may  be considered the result of coronary trophic disturbance. In our opinion, dece le ra t ion  of the 
cardiac  rhythm, observed at the 7-8 month of the exper iment ,  evident ly,  evokes an increased parasympathe t ic  effect  
on the heat .  The decrease in ar ter ial  pressure and changes in the capi l la ry  pe rmeab i l i ty  of the skin, in these animals ,  

as we observed ear l ier ,  may also ref lec t  the la t ter  effect .  

Concerning the st imulation of the parasympathet ic  nervous system, other evidence is given by the greater 
epinephr ine- induced bradycardia and less marked quickening of the rhythm after vagal  inhibit ion which was observed 
in these experiments .  The defini t ive role in the mechanism of these changes from the point of view of the card iac  

ac t iv i ty ,  evident ly ,  is played by the disturbance of neuro-endocrine inter-rela t ionships ,  in par t icular  the function of 
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the thyroid gland. Ya. M. Kabak [7] in experiments on ducks after 1131 destruction of the thyroid gland detected 
decelerat ion in systole and disruption of thermoregulat ion.  

After the t reatment  with noise a lone,  changes in the cardiovascular system may be explained by the central  
nervous system effects of this factor [9, 11, 14, 15]. A number of authors [2-4,  11] detected definite changes in 
cardiac ac t iv i ty  such as decrease in the systolic index, decelerat ion of systole, lengthening of e l ec t r i ca l  systole Q - T ) ,  
decrease in height of T waves and in certain cases the appearance of Negative T waves. 

The results of this study show that the use of the combination of noise and 1 lsl evokes earl ier  and more marked 
changes in cardiac  ac t iv i ty  that the isolated chronic administrat ion of I TM or of noise. 
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All abbreviations of periodicals in the above bibliography are letter=by-letter transliter- 

ations of the abbreviations as given in the original Russian journal Some or all of this peri- 

odical l i t era ture  may wel l  be a v a i l a b l e  in Engl ish translat ion.  A co mp le t e  l i s t  o f  the  c o v e r - t o -  

c o v e r  E n g l i s h  t r a n s l a t i o n s  appears  at the  back  of  th i s  i s s u e .  
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