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Results have been obtained which show that e lect romagnet ic  waves with a frequency of 27 Mc/s  s t imu-  
late neurosecre t ion  formation in the nuclei of the hypothalamus and its flow into the pos te r io r  lobe of the 
pituitary.  The trophie function of the anter ior  lobe of the pi tui tary is increased  and the thyroid and adrenals 
are  activated. 

The object  of this investigation was to study the effect of the energy of e lectromagnet ic  waves on the 
neurosec re to ry  nuclei of the hypothalamus. 

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

Experiments were ca r r i ed  out in the fall on 45 albino rats  of both sexes weighing 120-230 g. 

The e lectromagnet ic  waves chosen for  study had frequencies of 27 Mc/s ,  27 kc, 9.5 Mc/s ,  and 9.5kc, 
and their effect on metabolic p rocesses  and other functions of the body have already been es tab l i shed .  
Daily i r radia t ion  was given f rom a "V-605" genera tor  with a field intensity of 1000 V / m  for 10 min, with 
i r radia t ion concentrated mainly on the animal 's  head. The i r radiat ion procedures  were repeated for 5 or  
10 days. The animals were sacr i f iced  24 h after  the last  procedure .  Histological studies were made of 
the hypothalamus, pituitary,  adrenals ,  and thyroid glands, fixed in Bouin's fluid and embedded in paraffin 
wax. Neurosecre t ion  was revealed with paraldehyde-fuchsin by Gomori ' s  method with counterstaining with 
hematoxylin, and in V. F. Maiorova ' s  modification. The adrenal and thyroid were stained with hematoxylin 
and eosin. The width of the cor t ical  layer  of the adrenal was measured  by an ocular  m i c r o m e t e r  with 
movable scale.  

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

Exposure to electromagnet ic  waves caused significant changes in the weight of the endocrine glands 
(see Table 1). The i r radia ted  rats  showed a smal le r  gain in weight than the controls,  or  even lost  weight. 
In the rats  of the experimental  ser ies  a s tat is t ical ly significant increase  in weight of the thyroid and ad- 
renal  was observed.  Exceptions to this were animals i r radia ted  with e lectromagnet ic  waves with frequencies 
of 9.5 and 27 kc. Changes in the weight of the thyroid in these animals were not s tat is t ical ly significant. 

The g rea tes t  changes in neurosecre t ion  were found in rats  exposed to the action of 27 Mc/s  waves. 
After five i r radiat ions ,  secre t ion formation in the neurons and its migrat ion along the p rocesses  were in- 
creased.  All cells in the paraventr ieular  nucleus were large  and filled with tiny granules of neurosecret ion~ 
The numerous p rocesses  containing secre t ion had the appearance of bands or  chains (Fig. 1, a). The neu- 
rons of the supraoptic nucleus also were light and large,  but contained fewer sec re to ry  granules .  Abundant 
l iberation of neurosecre t ion  took place in the direction of the pia mate r .  Many smal l  granules and spher i -  
cal collections of secret ion could be seen in the medium eminence along the course  of the hypothalamo- 
hypophysial t ract .  In the pos te r io r  lobe of the pituitary,  filled with tiny s ec r e to ry  granules,  the number 
and size of the Herr ing ' s  bodies were increased.  They were surrounded by a dark, compact  border ,  giving 
the impress ion  that s ec re to ry  substance was concentrated in them (Fig. 1, b). After ten i r radiat ion p ro -  
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TABLE I. Changes in Body Weight of Endocrine Glands after Irradiation 

Series 

control 

9.5 Mc/s 

27 Mc/s 
9.5 ke 

27 kc 

Mean weight 
of animals 

144.3 

161.0 

155.7 
136.4 

165 

Difference 

in weight 

(in ~,) 

+7.6 

+6.6 

-4.9 

+0.7 

-4.7 

Weight of endocrine glands 
(in rag/100 g) 

thyroid 
P 

16..9 

21.3 0.001 

19.9 0.001 
16 > 0.05 

18.8 > 0.05 

m 

..__~adrenal 
' M 

24.0 
34.5 0.001 
38.8 0.001 
31.7 0.001 

31.4 0.001 

Fig. ! .  Abundance of secre t ion  in paravent r icu la r  
nucleus of a ra t  exposed to e lec t romagnet ic  wave 
with a f requency of 27 Mc/s  (a) and numerous 
mass ive  Her r ing ' s  bodies in the pos te r io r  lobe 
of the pi tui tary of the same ra t  0o). Para ldehyde-  
fttchsin. 400 x. 
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Thickness of zones of adrenal 
cortex (in #) in control (c)and experi- 
mental animals. 1) zona glomerulosa; 
2) z. fasciculata; 3) z. reticularis. 

cedures the intensity of secretion fell, but the changes in the endocrine glands increased; in the anterior 

lobe of the pituitary there was an increase in the number of basophils, which were irregular and angular 

in appearance and contained large granules ~taining with paraldehyde-fuchsin). The thyroid was in a state 
of hyperfunetion, as shown by an increase in its weight and the small size of the follicles, surrounded by 

high epithelium and containing pale, vacuolated colloid. The adrenals were also enlarged because of widen- 

ing of the zona faseiculata and zona reticularis of the cortex (Fig. 2, 2nd column). 

In rats irradiated with radiofrequency waves of 27 Mc/s slight stimulation of neurosecretion was ob- 

served in the paraventricular nucleus. In the supraoptic nuclei the cells contained more Nissl's substance 
than secretory granules, demonstrating a low intensity of secretion formation. 

After irradiation for i0 days at a frequency of 9.5 Mc/s, the reaction of the neurosecretory system 
of the rats differed considerably. 

The functional changes in the thyroid and adrenal of the animals of these experimental groups were 

equally varied and were directly dependent on the intensity of neurosecretion. The relative thickness of 
the zones of the adrenal cortex is illustrated in Fig. 2. In animals irradiated at a frequency of 27 Mc/s the 

increase in thickness of the adrenal cortical zones was maximal, and more or less equivalent in all mem- 

bers of this particular series. In the rats of the other experimental series the width of the adrenal cortex 
varied just as sharply as the state of secretion in the hypothalamus. However, calculation of the mean in- 
dex for the series showed a tendency for the thickness of the cortical layer to increase. 
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The resul ts  indicate that e lect romagnet ic  waves of 27 Mc/s  st imulate neuroseere t ion  formation in 
the nuclei and its outflow into the pos te r io r  lobe of the pitui tary.  At the same time the trophic function of 
the anter ior  lobe of the pi tui tary is increased  and the thyroid and adrenals are  activated. The chief mani -  
festation of i r radia t ion with e lectromagnet ic  waves of this frequency is an increase  in migrat ion of neuro-  
secre t ion f rom the hypothalamic nuclei into the neurohypophysis,  reaching a maximum 5 days from the 
beginning of the experiment.  Subsequently (until the 10th day) adaptation begins to take place in the neuro-  
s e c r e t o r y  system, while the endocrine glands continue to react  progress ive ly .  Elect romagnet ic  waves with 
f requencies  of 9.5 M c / s  and 9.5 kc stimulate neuroseere t ion formation in the paravent r icu la r  nucleus o f  
some ra t s ,  but prevent  migrat ion of the secret ion into the pos te r io r  lobe of the pituitary. Neurosecre t ion  
still penetrates  into the blood s t r eam,  however,  result ing in stimulation of function of the an te r ior  lobe of the 
pi tui tary and, indirectly,  of the endocrine glands. The same frequencies applied to the other an imals  inhibit 
neuroseere t ion  formation or  cause it to be held up in the neurons of the hypothalamie nuclei. 
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