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The thermal effect of UHF energy on the tissues of the organism has been studied chiefly in the case of a 

single influence [6, 7]. As a result of these investigations, the changes in the temperature of the tissues under the 

influence of UHF electromagnetic energy have been sufficiently fully qualified. However, very often, especially 
in therapeutic practice, various portions of the body are subjected to repeated influences of thermal doses of UHF 
radiations [1, 3, 5]. 

The purpose of our investigations was to cast light on the changes in the temperature in the tissues of the 

organism under repeate d local influences of UHF radiations. 

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

The experiments were conducted on 10 rabbits, which were irradiated with the LUCh-58 apparatus for UHF 

therapy (X =12.6 cm). The temperature of the femoral tissues was measured at various depths with special lyde-  

signed thermocouples [2]. The tissue was treated under conditions of normal circulation and innervation, as well 

as in the case of denervation and a disruption of blood circulation.  The animals were accustomed to the setup of 

the experiment in order to e l iminate  thermodynamic changes as a result of their restraint. The blood circulation 

was disrupted by placing a tourniquet on the femur. The nerves of the hind leg were cut according to the usual 

procedure; in addition, various portions of the central nervous system were disconnected by spinal anesthesia and 
ether narcosis. Parameters of irradiation., power flux density 150 wat t s / cm z, duration of the influence 10 rain (the 

power flux density was measured by V. V. Sevast 'yanov). The intervals between irradiations were 3, 4, and 24 h. 

E X P E R I M E N T A L  RESULTS 

In the case of a single irradiation of the rabbit femur, the temperature in the muscles at a depth of 2 cm was 

increased by 3.I2 * 0.08 ~ The skin surface was heated less (by 2.24 �9 0.12~ The maximum heating (3.42 + 0.06 ~ 

was registered at a depth of 0.5 em. After irradiation was stopped, the temperature fell comparatively slowly and 

reached the ini t ial  level on the average after 1.5 h. 

In the case of repeated irradiations of the same femur at 24-h intervals, the degree of increase in the tem- 
perature of the tissues was reduced (Table 1). 

From the data of Table 1, it is evident that in the case of comparatively short intervals between sessions of 

irradiation, as the number of sessions is increased, the temperature effect increases. This effect is not the result of 

a simple summation of the temperature changes in the tissues caused by the preceding and following irradiation, 

since the temperature of the tissues decreases to the ini t ia l  level considerably before the following session of in-  

fluence of UHF energy. The cumulat ive process in this case is evidently based upon neuroreflex phenomena/, mani-  
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TABLE 1. Changes in the Degree of Heating of the Femoral  Muscles after Repeated 

UHF Irradiations with Various Intervals between Sessions of Irradiation 

Interval be- i No, of Increase in temperature in .muscles at a depth of 2 em (in degrees) 

tween irra- 
diations 'rabbits first ir- third ir- fifth i t-  tenth ir- fifteenth 

(in h) radiation radiation radiation radiation irradiation 

24 10 3.18 :k 0.09 2.54:k 0.07 1.64 i 0.1 1.73 i 0.06 1,58 + 0.07 

3 i 0  3.28 • 0 .07 3.68*,  0.09 4.12 + 0.1 - --  

4 10 3.24 • 0.06 3.54~: 0.08 -- - - 

TABLE 2. Changes in the Degree of Heating of Femoral Muscles with Impaired Blood Circulation and after Denervation 

of the Limb (PPM-150 n, / cm 2) 

Experimental conditions 

Impairment of blood circulation 

Denervation of l imb 

Interval No. of 
between 
irradia- rabbits 
tion 

24 10 

24 10 

Temperature rise in muscles at a depth of 2 cm (in 
degrees) 

first irradiation 

4.12 ~ 0.09 

2.72 i 0.08 

fifth irradiation 

3.21 • 0.06 

2.94 • 0.06 

tenth irradiation 

2.72 • 0.08 

3.12 • 0.07 

Note. In experiments with impaired blood circulat ion,  exposure 5 rain; experiments with denervation of l imb 10 rain. 

fested in tracking reactions in the central nervous system. Thus, i rradiat ion of the femur of a rabbit with discon- 

nection of various portions of the central nervous system (by the method of spinal anesthesia and ether narcosis) 

entirely removed the cumulat ive effect.  When the irradiation intensity was increased to 300 mW/cm 2 (exposure 

10 min), a Iarge increase in the temperature was observed (an average of 6 ~ at a depth of 2 cm); in this case, the 

temperature of the femoral tissues reached 44 ~ or more.  Repeated irradiations produced an even greater temperature 

rise. Thus, after the fifth influence it was an average of 8-9 ~ . It may be that sufficiently intense irradiation, which 

is a strong irritant, may lead to a disturbance of the normal adaptive processes in the organism, primarily to a dis- 

turbance of thermai regulation. 

Irradiation of the femur with blood circulation disconnected sharply increased the heating of the tissues, espe- 

cial ly those situated beneath the skin. Thus, the increase in the temperature at a depth of 2 cm was 10.28 e 0.09~176 

As the number of irradiation sessions was increased, the temperature rise increased, which led to gross morphological  

changes in the tissues, all  the way up to necrosis (in seven rabbits out of ten, extensive muscle necrosis appeared 

after the third irradiation). Consequently, the blood circulation plays an important role in the adaptation of the 

organism to the local  influences of UHF elec t romagnet ic  radiations. When the duration of irradiation was reduced 

to 5 min,  the rise in the temperature of the femoral tissues was tripled on the average.  As the number of irradiations 

was increased, adaptive reactions were also manifested under these conditions, being expressed in a decrease in the 

temperature effect in the subsequent influences. However, this adaptation was less pronounced than in the case of 

normal blood circulat ion in the limb (Table 2). Denervation of the irradiated l imb,  as well as spinal anesthesia and 

ether narcosis, entirely e l iminated  the adaptive effects (see Table 2), 

As can be seen from Table 2, the temperature rise in the first and subsequent irradiations does not change 

significantly under conditions of denervation of the l imb.  Analyzing the results obtained, we may conclude that 

depending on the conditions (PPM, intervals between influences, state of blood circulat ion and inervation), either 

adaptive reactions may develop (adaptation) in the deep tissues under the influence of UHF energy, or an increase 

in the heating may occur (cumulation). Our data agree with the results of investigations of the adaptation of the 

organism to total irradiation in UHF fields. 
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