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The rate of survival of albino mice after  acute (intensity 62 * 5 mW/cm 2, for 11 min) and 
chronic (the same intensity, 6 min daily for 20 days) microwave i r radiat ion is increased  by 
50% by nikethamide; ephedrine had no positive effect. 

Lesions produced by microwaves  have been studied from many different aspects  [3, 5-7] ,but  fur ther  
analysis  is requi red  of their prevention and t rea tment  with the aid of drugs [1, 2]. 

In this investigation the effect of ephedrine and nikethamide on the outcome of acute and chronic mi-  
crowave lesions was studied. 

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

Two ser ies  of experiments  were ca r r i ed  out on 178 noninbred male albino mice weighing 24-28 g r e -  
ceiving whole-body microwave i r radiat ion from the dorsal  aspect  by the contact  method [4] with the "Luch- 
58" apparatus (X = 12 cm) at an intensity of 62 * 5 m W / c m  2. Aqueous solutions of the drugs were injected 
intraperi toneal ly into the experimental  animals (each dose was given to ten mice) in a volume of 1 ml/100 g 
body weight; animals of the control  groups (16 mice in each series)  received the same volume of distilled 
water.  

In the experiments  of se r ies  I the mice were i r radia ted once for 10-11 min until the onset  of a t e r -  
minal state (acute lesion); immediately  af ter  irradiation,  ephedrine was injected in doses of 0.25, 0.5, 2, 5, 
and 10 mg/kg  and nikethamide in doses of i0, 25, 50, 80, 100, and 500 mg/kg  (calculated as nicotinic acid 
diethylamide), or  a mixture consist ing of 2 mg/kg  ephedrine and 80 mg/kg  nikethamide was given. The ex- 
perimental  animals remained under observat ion for 3 weeks. 

In the experiments  of ser ies  II the mice were i r radia ted for 5-6 rain until the development of a state 
of excitation once a day for 20 days (chronic lesion); after  each i r radiat ion some animals  rece ived  niketh- 
amide in a dose of 25 mg/kg,  andthe others received ephedrine in a dose of 1 mg/kg.  The observat ions on 
these animals began after  the f i r s t  sess ion of i r radia t ion and ended 24 h af ter  the 20th session.  

In both se r ies  the survival  rate for the period of observat ion was determined and was used as the c r i -  
ter ion of the effect iveness of the drugs. 

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

The survival  ra te  among the mice with acute microwave lesions t reated with nikethamide in doses of 
50-100 mg /kg  was increased by a lmost  1.5 t imes,  whereas in mice receiving ephedrine over a wide range 
of doses it was not appreciably changed compared with the control  (Fig. 1). Adminis t ra t ion of a mixture of 
nikethamide and ephedrine resul ted  in an increase  in survival  of the same degree as  that obtained by the 
use of nikethamide alone in the same dose as that given in the mixture;  i.e., no summation of the effects of 
the drugs was found. 
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Fig. 1. Survival rate of mice with acute microwave lesions in 
the control  group (1) and in groups of mice receiving various sin- 
gle doses of nikethamide (2) and ephedrine (3) immediately  af ter  
irradiat ion.  Abscissa ,  doses of drugs (in mg/kg);  ordinate,  ra t io  
between number of mice surviving 3 weeks after  i r radiat ion (H) 
and number of mice alive immediately  af ter  i r radiat ion (H0) for 
each group. 

Fig. 2. Survival ra te  of mice with chronic microwave lesions in 
re lat ion to number of daily sess ions  of irradiation: 1) control;  2) 
group of mice receiving ephedrine in dose of 1 mg/kg;  3) group 
of mice receiving nikethamide in dose of 25 /~g/kg. Abscissa ,  
number of daily sessions of i rradiat ion;  ordinate, ra t io  between 
number of mice surviving until last  sess ion of i r radia t ion (H) and 
number of mice at the beginning of the experiment  (H 0) for  each 
group. 

In the group of mice with chronic microwave lesions receiving nikethamide the mor ta l i ty  dur!ng i r -  
radiat ion was reduced and the over -a l l  survival  rate was increased  by 1.6 t imes;  in the group of mice r e -  
ceiving ephedrine, however,  the increase in survival  rate was very  small  although the death of the mice 
was delayed compared  with the control  (Fig. 2). 

These resu l t s  indicate that st imulation of resp i ra t ion  by nikethamide has a favorable effect  on r e -  
covery  af ter  microwave i r radia t ion and the survival  rate is increased.  

Microwave irradiat ion,  like many other powerful stimuli outside the physiological range,  probably 
causes  exhaustion of the noradrenal in  r e s e r v e s  to an extent proport ional  to the strength of stimulation. In 
acute lesions when ephedrine,  judging from the experimental  resul ts ,  is vir tually ineffective the exhaustion 
was evidently mos t  complete;  in chronic lesions, however,  when ephedrine was slightly effective, the ex- 
haustion was not so complete and the noradrenal in  r e s e r v e s  had had time to be replenished to some extent 
af ter  the last  session.  

Stimulation of the medul lary  centers  thus has a favorable effect on the outcome of both acute and 
chronic microwave lesions. Adrenomimet ic  drugs with indirect  action are  re la t ively  ineffective in mic ro -  
wave lesions. 
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