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The act ion of microwaves (MW) on the cardiac  rhythm was demonstrated during the invest igat ion of heal thy 
persons working with microwave generators. Chronic i r radiat ion with MW of nonthermal intensity led to the develop-  
ment  of bradycardia.  Changes of the same type have also been observed in experiments on animals,  either during 
chronic i rradiat ion or during a single exposure [1]. The chronotropic effect  of MW of nonthermal  intensity was later  
discovered actual ly  in the process of i r radiat ion [2, 3]. Investigations of the act ion of MW (continuous or in te rmi t -  
tent, intensity 3-12 mW/cm 2) on the cardiac  rhythm of the rabbit  showed that i r radiat ion of the ventral  areas of the 
body causes bradycardia,  whereas i r radiat ion of the dorsal areas of the body, and especia l ly  of the head, gives a posi-  
t ive chronotropic effect. 

A. S. Presman postulated that the negat ive chronotropic effect  is reflex in nature and arises in different condi -  
tions of i r radiat ion as a result of the act ion of MW on the skin receptors, whereas the positive chronotropic effect  is 
the result of the act ion of MW on the brain ceils and appears only in cer ta in  conditions of irradiation. 

In the present study an a t tempt  was made to determine the relationship between the character  and the degree 
of the chronotropic effect  and the conditions of i r radiat ion and the loca l iza t ion  of the i r radiated area, and also to 
e luc ida te  the role of the act ion of MW on the skin receptors in the formation of the chronotropic effect.  

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

The cardiac  rhythm was recorded by means of a device by means of which the ECG pulses from an "Alvar" 
e lect rocardiograph were passed through a PS-64 scaler, transforming the rhythm 4 : 1, into a type PT-2 pulsotacho- 
meter,  and from thence into an automat ic  recording instrument. 

For i rradiat ion of the rabbit 's  body, a rectangular  chamber was used, l ined internal ly  with baff le-pla tes ,  in 

which the frame with the rabbit  was placed.  The MW source could be placed above any part of the rabbits 's  body. 

Two forms of MW irradiat ion were used: in termi t tent  pulsed and continuous p u l e d .  In the in termit tent  pulsed 

regime,  a generator made at the Al l -Union Research Institute of Medica l  Instruments and Apparatus provided in ter -  
mi t ten t  i r radiat ion with series of short pulses of MW (k = 10 cm, r = I /lsec, f = 700 pulses/sec, 2 series/sec,  r of a 
series 0.1 sec, mean intensity 350-385 mW/cmZ). In the continuous pulsed regime interrupted irradiat ion was given 
in the form of pulses of continuous MW (k = 12.5 cm, r = 0.1 sec, f = 2  pulses/sec, mean  intensity of pulse 740- 
1250 mW/cm 2) by means of a "Micropan" generator.  

Experiments were conducted on 15 male  and 3 female  rabbits, weighing 3 .5-4  kg. Twelve loca l ized  areas of 
the rabbi t ' s  body were i r r a d i a t e d - 6  on the dorsal aspect (the snout, the frontal part of the head, the occ ip i ta l  part 
of the head, the cervical ,  dorsal, and lumbar regions of the spine) and 6 on the ventral  (region of the neck, heart,  
solar plexus, anterior half  of the abdomen, posterior half  of the abdomen, and inguinal  region). Twelve series of ex -  
periments were carried out at these respective areas for each of the two systems of irradiation. The ECG was r e -  
corded by means of plate  electrodes.  The duration of i r radiat ion was 20 min. Irradiat ion began 10 min after s tab i l i -  
zat ion of the cardiac  rhythm. The ECG was recorded for 30 min before irradiation, 20 min during irradiation, and 
20 min  after irradiation. 
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E X P E R I M E N T A L  R E S U L T S  

The results obtained are summarized in the table. Changes in rhythm of not less than 10 beats per min were 
regarded as significant (the variations in the heart rate in normal conditions amount to • beats per min). It is 
clear from the table that irradiation of all parts of the body with MW as a rule evoked a negative chronotropie ef- 
fect. The exception was the inguinal region in the males, during irradiation of which the number of cases of tachy-  
cardia was 40%0. During irradiation of the same region in the female no such effect was observed; this may evident- 
ly be regarded as the result of the action of MW on the gonads. Comparison Of the results of irradiation by the inter- 
mittent pulse d and continuous pulsed systems revealed no singificant difference in their effect. 

To investigate the effect of MW on the cardiac rhythm during irradiation of parts of the body where the skin 
had been anesthetized, two areas were selected: the posterior half of the abdomen and the dorsal aspect of the neck, 
irraidation of which was accompanied by the maximal  negative chronotropic effect. The skin was anesthetized with 
0.25% trimecaine solution [4], 10-12 ml of which was injected subcutaneously into an area measuring about 30 cm 2. 
Irradiation began 30-60 rain after injection of the anesthetic and was given in ordinary conditions by the continuous 
pulsed system. 

These experiments (8 in each area) showed that MW irradiation of areas of the rabbit's body after preliminary 
anesthesia of the skin had no effect on the cardiac rhythm. Comparison between the results of the present study with 
the results of our previous experiments on the irradiation of rabbits with low-intensity MW [2, 3] reveals the follow- 
ing general features of the chronotropic effect of MW. 

1. Irradiation of the ventral aspect of the rabbit's body, irrespective of the conditions and intensity of irradia- 
tion, produces a negative chronotropic effect. 

2. Irradiation of the dorsal aspect of the body is accompanied by a chronotropic effect which differs in its 
character and severity, depending on the conditions and intensity of irradiation. Irradiation with MW of low intensity 
produces a positive chronotropic effect, especially pronounced during irradiation of the head; with the regime of ir- 
radiation used in the present investigation a negative chronotropic effect was observed. In experiments in which the 
skin of the parts of the body irradiated was anesthetized, the anesthetic used did not affect anything deeper than the 
subcutaneous cellular tissue. The fact that when the skin was anesthetized in the area to be irradiated, no changes 
were observed in the cardiac rhythm, confirms the hypothesis that a negative chronotropie effect arises as a result of 
the action of MW on the receptors of the skin. 
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