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During i r rad ia t ion  of r a t s  by a supe r  h igh-f requency (shf) field (2400 IVIHz) within the range  of 
power  dens i t ies  (PD) of  between 100 and 800 mW/cm 2, the re la t ionship between the r egene ra t ive  
effect  and the in terva l  between i r rad ia t ions  (if PD is constant) approx ima tes  to logistic,  whereas  
the re la t ionship  between PD and the in terval  between i r rad ia t ion  (if the level  of  regenera t ion  is 
constant) app rox ima tes  to l inear .  
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The quanti tat ive c h a r a c t e r i s t i c s  of  sys t emic  reac t ions  o f  an imals  to mic rowave  i r radia t ion,  evaluated as 
adaptive,  phasic ,  compensa to ry ,  and so on, have been published p rev ious ly  [1-4]. Information on the quant i ta .  
t ive evaluat ion of r egenera t ive  reac t ions  at  the level  of the whole o rgan i sm could not be found, however,  in the 
acces s ib l e  l i t e ra tu re .  

The object  of the p r e s en t  investigation wss  to study the functional re la t ionship  between the r egenera t ive  
effect  and the length of the in terval  between i r rad ia t ions ,  at different  power densi t ies  (PD) and between PD and 
the in terval  between i r rad ia t ions  for a constant r egenera t ive  effect.  

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

Exper imen t s  were  c a r r i e d  out on 736 noninbred male  r a t s  with a mean weight of 200 :~ 25 g. The an imals  
were  i r rad ia ted  in a super  h igh-f requency (shf) field (Parus  appara tus ,  2.5 kW, 2400 MBz) in an anechoic c h a m -  
ber  with PD of 100,200,  300, 500, and 800 m W / c m  2, and with an ambient  a i r  t e m p e r a t u r e  of 22 ~0.8~ The 
i r r egu l a r i t y  of distr ibution of the power  of the shf field did not exceed 3 dB. At each ass igned  PD the r a t s  of 
group 1 (control) were  i r rad ia ted  continuously for a sufficient length of t ime  to co r r e spond  to a surv iva l  ra te  
of  the an imals  of  5 �9 5%. During i r rad ia t ion  of the r a t s  of the exper imen ta l  groups,  the t ime  found for the con-  
t ro l  s e r i e s  was divided in half  and the in tervals  between the 1st and 2rid i r rad ia t ions  (2"} were  increased  until 
the surv iva l  ra te  of the an imals  became 90 :~ 5%. The re la t ionships  between PD, the r egenera t ive  effect,  and 
the in tervals  between i r rad ia t ions  were  e x p r e s s e d  as a lgebra ic  functions. 

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

In the control  group, in an shf  field with PD of 100, 200, 300, 500, and 800 mW/cm 2 the surv iva l  ra te  of 
an imals  was 2.0, 2.5, 2.0, 5.0, and 1.0% for durat ions of i r radia t ion  of 14.3, 4.1, 2.5, 1.8, and 1.2 min r e s p e c -  
t ively.  With an inc rease  in the in te rva l  between i r rad ia t ions ,  the percen tage  of surviving an imals  a l so  increased  
(Fig. 1). 

The obse rved  developmenta l  tendency can be descr ibed  sufficiently accu ra t e ly  by a logist ic function. For  
each concre te  e m p i r i c a l  de te rmina t ion  of the surv iva l  ra te  in re la t ion  to the in terval  between exposure  to i r r a -  
diation (at PD of 100, 200, 300, 500, and 800 mW/cm 2) the cor responding  equations were  obtained: 

100 
Y - 1 + 102'9268-0"7564T; 

I00 
Y : 1 -~- l 0 2 ' 6 5 9 5 - 0 ' 5 0 4 ~ T  ; 
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Fig. 1. Dynamics of survival at different PD values. Symbols denote experimental data; 1-5) 
theoretical distributions at PD of 100, 200, 300, 500, and 800 mW/cm 2 respectively. Abscissa, 
interval between irradiations (in rain); ordinate, survival rate (in %). 

Fig. 2. Changes in duration of semiregeneration (1) and complete regeneration (2) as functions 
of PD of the shf field. Symbols denote experimental data; i, 2) interpolated straight lines of equal 
effect. Abscissa, interval between irradiations (in rain); ordinate, PD (in mW/cm2). 

I00 y =  I -~ l02"3090-0"4342T ; 
100 

Y= l-~- I0 I'8709-0"1765T' 

I00 y =  I -:- 102. 4862--0.1625T , 

where Y is the survival rate, in %, and T the interval between irradiations, in rain. 

Analysis of these equations shows the presence of regenerative processes whose speed is inversely pro- 
portional to the PD of the shf field; this indicates that the relationship between the regenerative effect and the 
intervals between irradiations by shf fields of different PD are expressed by qualitatively different functions. 

This difference is reflected in the duration of the interval between irradiations required to attain the 
period of semiregeneration and complete regeneration (Fig. 2). It is interesting to note that the relationship 
between PD and the duration of the interval between irradiations for the period of semiregeaeration and of com- 
plete regeneration approximates to an interpolated linear function: Y= 81.36 +57.17 T and Y = -  62.54 +29.42 T, 
respectively, where Y represents PD and T is the interval between irradiations (in min). This indicates, on 
the one hand, a constant rate of regenerat ive reactions for an assigned level of effect, and, on the other hand, 
an increase in the rate with a decrease  in the level of the regenerat ive  effect. 

The functions represent ing these relat ionships can be used to analyze regenerat ive react ions following 
microwave irradiat ion of ra ts  and also to predict  effects likely to be observed in other species of animals.  
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