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The effect of radio-frequency microwaves on animals and man has not rece ived  due attention in the l i t e ra -  
ture. Examination of persons working with apparatus emi t t ing  dec imeter  and cent imeter  waves within the 3-10 cm 
band have shown that the blood erythrocyte count may  fall  and the total leukocyte  and lymphocyte  counts m a y  rise 
[7]. According to other observers [5], after a short period of i r radiat ion with microwaves leukopenia and erythropenia 
may  develop and the ESR may be raised. 

Our object  was to study the effect  of the power of  a microwave f ie ld  and the duration of its act ion (10 and 20 
rain), during irradiat ion of different parts of the b o d y - t h e  epigastr ic  region, lhe region of  the cerv ica l  sympathe t ic  
ganglia, and the hind l i m b s - o n  the absorptive ac t iv i ty  of the stomach and intestine. 

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

Experiments were conducted on dogs with an isolated gastric pouch produced by P a r l o r ' s  method (3 dogs) or 

with an isolated loop of small  intestine (3 dogs). The absorption of glucose was studied after introduction into the 
isolated gastric pouch as a 20% solution for 60 min, and into the isolated loop of bowel as a 7% solution for 30 rain. 
The degree of absorption was determined by  the difference between the amounts of sugar introduced and withdrawn. 
The glucose concentrat ion in the solution and in the l iquid ext rac ted  from the interior of the gastric pouch or loop 
of bowel was determined ref rac tometr ica l ly  or by the Hagedom-Iensen method. A type Luch-58 microwave genera-  
tor produced waves with a length of 10 cm and a frequency of 2407 Mc/s.  The e lect rode (area 254 cm 2) was at a 
distance of 7-8 cm from the surface of the an imal ' s  skin. 

We studied the effect  of microwaves with a power of 50, 70, 100, and 120 W (duration of ac t ion  10 and 20 rain) 
during irradiat ion of the epigastr ic  region, and also during i r radiat ion of the left  hind l imb and neck with microwaves 
with a power of 50 W for 10 min, on the absorptive ac t iv i ty  of the stomach and intestine. Altogether  420 exper i -  
ments were conducted on the six dogs. Besides studying the absorptive ac t iv i ty  of the stomach and intestine,  we also 
invest igated the changes in the temperature  in the gastric pouch and isolated loop of bowel by means of an e l ec t ro -  
thermometer  with a cavi ty  electrode.  

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

During the act ion of microwaves with a power of 50 W on the epigastr ic  region for 10 rain, the absorption of 
glucose in the stomach and intestine increased above its normal level  (Fig. 1). The glucose absorption in normal  
conditions in the isolated gastric pouch of the dog Kashtanka had a mean value in 10 experiments  of 18.9% (11.7-  
23.7%), while after exposure to microwaves the mean value for the same number of  experiments  was 29.4% (22.0-  
46.2%). The difference is s ta t i s t ica l ly  significant ( t  = 2.5, P < 0.02). 

The glucose absorption was also increased in the isolated loop of bowel. In the dog Sputnik the average ab-  
sorption of glucose in the isolated loop of bowel in normal conditions in 10 experiments  was 62.6% (42.8-67.1%), and 
after exposure to microwaves the average value for the same number of experiments  was 72.5% (53.5-82.8%). The 
difference is s ta t i s t ica l ly  significant (t = 2. 5, P < 0.02). 

With an increase in the power of the microwave field to 70 W, after an exposure of 10 rain the same increase 
in glucose absorption in the stomach and intestine was observed as with a power of 50 W. The glucose absorption in 
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Fig. 1. Effect of microwaves with a power of 50 W, 
acting for 10 rain, on the absorptive activity of the 
stomach and intestine in dogs. Unshaded columns) 
normal conditions; shaded columns) after ~xposure. 
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Fig. 2. Effect of microwaves with a power of 120 
W, acting for 10 min, on the absorpti~ve activity of 
the stomach and intestine in dogs. Legend as in 
Fig. 1. 
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Fig. 3. Effect of microwaves with a power of 50 W, 
acting for 20 min, on the absorptive activity of the 
stomach and intestine in dogs. Legend as inFig. 1. 

the isolated gastric pouch and in the isolatedloopofbowel 

rose slightly more when the power of the microwave field 
was increased to 120 W and the duration of exposure was 
10 min. 

It will be clear from Fig. 2 that in the dog Kash- 
tanka the glucose absorption in the gastric pouch increased 
from 18.9 in normal conditions (mean value of 10 experi- 
ments, range from 18 m 81%) to 37% (mean value of 10 
experiments, range from 34.7 to 42.5% t= 3.1, P< 0.02). 
Similar results were obtained with the other experimental 
dogs. 

Later an attempt was made to discover the effect 
of the duration of the action of centimeter microwaves 
on the absorptive activity of the stomach and intestine. 
Investigations showed that after exposure to microwaves 
with a power of 50 W for a period of 20 rain, the glucose 
absorption in the stomach and intestine followed no regu- 
lar rule. In some animals it fell below the normal level 
while in others, on the contrary, it was slightly higher 
than normal (Fig. 3). 

During irradiation of the region of the cervical 
sympathetic ganglia with waves with a power of 50 W for 
10 min, the giucose absorption in both the stomach and 
intestine increased, and no marked difference could be 
bound between the degree of the increase in absorption 
in this experiment and after irradiation of the epigastric 
region for the same duration of exposure. 

After irradiation of the posterior aspect of the left 
thigh with microwaves with a power of 50 W for a period 
of 10 rain, an increase in the glucose absorption in the 
stomach and intestine was observed, and again no signifi- 
cant difference was found between the degree of increase 
of absorption of glucose in this cam and after irradiation 
of the epigastric or cervical regions. 

After irradiation of the epigastric region the tem- 
perature inside the isolated gastric pouch and loop of bowel 
rose by 1.5-210 ~ and after irradiation of the distant re- 
ceptor zones (neck, lower limb) it rose by 0.8-1.0". 

The results obtained in this investigation agree with 
our previous observations regarding the effect of certain high-frequency physical agents on the absorptive activity of 
the stomach and intestine. Like UHF waves and inductothermy, centimeter microwaves raise the temperature inside 
the gastric pouch and loop of bowel, leading to an increased flow of blood into these organs which, in turn, stimu- 
lates the processes of absorption [6]. 

A, R. Livenson [3] previously observed a considerable increase in the temperature inside the hollow viscera dur- 

ing irradiation with VHF waves. 

The increase in glucose absorption in the gastro-intestinal tract during irradiation of the neck and limb with 
microwaves may be explained by reflex influences. Some workers [4] have observed intensification of the processes 

of excitation in the central nervous system in a weak VHF field. 

The decrease in glucose absorption in the gastro-intestinal tract during irradiation with waves with a power of 
50 W for 20 rain may be explained by the onset of inhibition in the central nervous system. Two opinions are held 



in the l i terature on the question of the mode of act ion of the VHF field on the organism. Some writers hold that  

cen t imeter  waves produce a thermal effect  [8, 10], while others [1, 2, 9] describe a specif ic  act ion on the body. Hav-  

ing discovered that  microwaves act on the processes of absorption in the gastro- intest inal  t ract  to approx imate ly  the 

same degree as other high-frequency waves (UHF, inductothermy, diathermy),  to sett le these differences of opinion 

we studied the effect  of d'Arsonval waves, with a purely osci l la tory action, on the absorptive ac t iv i ty  of the gastro- 
intestinal  tract.  

Our investigations showed that d 'Arsonval waves cause an increase in the glucose absorption in the gastric 
pouch and loop of bowel, but to a lesser degree than physical  agents having both a thermal and an osc i l la tory  ac t ion 
[6]. 

I t  may accordingly be concluded that both thermal  and osci l la tory factors are concerned in the mechanism 
of act ion of cen t imeter  microwaves on absorption in the stomach and intestine. 

S U M M A R Y  

Glucose absorption was studied on dogs with an isolated s tomach pouch (af ter  Par lo r )  and with an isolated loop 
of the small  intestine. Glucose was introduced into the pouch in a 200]0 solution for 60 rain, and into the isolated 
intestine in a 7~ solution for 30 rain. 

A study was made of the influence of the power of  the f ie ld  of cen t imete r  waves and of the length of action, 
as well as of the effect produced on the receptor zones loca ted  far from the epigastr ic  area on the absorptive c a p a c i t y  
of the stomach and intestine. 

The act ion of the cent imeter  waves of 50 and 70 W power on the epigastr ic  area for 10 rain increased absorp- 
tion; this phenomenon was even more pronounced with a power of 120 W and the same duration of the exper iment .  

In i rradiat ion of the cerv ica l  sympathet ic  ganglia area and of the posterior surface of the lef t  hip by means 
of cen t imeter  waves (50 W) for 10 min there is a rise in the glucose absorption in the stomach and in the intestine.  
With a 20 min act ion of cen t imeter  waves (50 W) glucose absorption in the ventr icle and intestine is irregular.  In 
some of the animals  absorption decreased, whereas in others i t  was somewhat over the normal  level .  

Examination of temperature inside the stomach and intestine during the ac t ion of cen t imete r  waves, as well  
as control  experiments  on the effect of d 'arsonval iza t ion of the absorptive ac t iv i ty  of the stomach and intest ine have 
shown that both thermal  and the osci l la tory factors are concerned in the mechanism of the cen t imete r  wave ci ted.  
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