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In investigating the biological  act ion of ionizing radiat ion on the organism, a great deal  of attention has been 
directed toward disturbances in the permeabi l i ty  and tonus of the vessels associated with exposure to both large and 

arbitrari ly small  doses of radiation.  

Many works have indicated a marked e levat ion in the permeabi l i ty  of the vessel wall  subsequent to total  ir- 
radiat ion with a dose of 500-1000 r, i .e . ,  in the period of development  of radiat ion sickness [1, 3, 4, 6, 9, 11). 

A number of investigators have studied the change in vascular tOlmS subsequent to exposure to roentgen rays 
[5, 7, 16]. A. A. Nikulin [13] established an increase in the tonus of the vessel wall  in isolated frog organs, under the 
influence of smal l ,  medium,  and large doses of radiat ion,  S. B. Balmukhanov and K. I. Zholkiver [2] noted the ap- 

pearance of vasomotor shifts even with a low intensity of radiat ion.  

We studied the biological  act ion of ionizing radiat ion on the react ion of  the peripheral  vessels, using a single, 
local  irradiation. The functional state of the vessels was investigated in the rabbit  ear,  isolated at various intervals 
after irradiat ion,  following the method of Kravkov-Pisemskii .  

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

In the exper iment ,  we used adult rabbits,  weighing from 2800 m 3600 grams; a total  of 43 experiments were 
set up. The ear of the animal  was irradiated on the RUM-3 apparatus; the head was shielded with a rubber guard, 
and the ear was fixed in p lace  and subjected to local  irradiation under the foUowing physico- techniea l  conditions: 
foxoe of 160 kv, cutaneous focal  distance 30 era,  current intensity 10 ma,  filters of 0.5 mm copper + I m m  aluminum, 
dose output of 28 r /rain,  mbulure 6 �9 18 era. In a l l  cases, i r radiat ion was appl ied once,  with a dose of 100 r. 

The experiments on the isolated ear were carried out according to the widely accepted method. The amount 
of  fluid flowing ou t through the veins was determined by counting the number of drops per minute,  no earl ier  than 
one hour af ter  in i t ia t ion of the investigation,  when we established a constant flow of fluid, i . e . ,  the comple te  dis- 

appearance of signs of spasm. 

Reaction of the Vessels to Exposure to Roentgen Rays, 
at  Various Intervals after the Irradiation 

T ime  exper iment  
was performed 
after i r radiat ion 

After 1 day ...... 

After 2 days ..... 

After 3 days ..... 

After 4 days ..... 

No. of experiments 

occurrence 

total of vascular 

spasm 

1 

3 

3 

4 

Mean 
duration 
of spasm 
(in rain) 

15 
21 
9.8 

26 

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

Experiments were begun simultaneomly on the ear 
vessels of conuol  rabbits and a rabbit  ear isolated 24 hours 
after irradiation. Starting from the very first experiments,  
we noted the following; in the 8 conuol experiments,  we 
noted manifest inirial~spasm of the vessels; the mean dura- 
tion of the spasm was 46 rain, and the mean amount of fluid 
flowing out of the veins after terminat ion of the spasm was 
found to be in the region of 56 drops per rain. In the experi-  
ments with the vessels of the rabbit  ear isolated 94 hours after 
irradiation, we did not observed spasm of the vessels; starting 
with the first minutes that  the Ringer-Locke's solution was 
passed through the vessels, we established a definite number 

158 



g 
so 

:2 z 

O 

I 
IAdrenalln 

i : ] 
^ i 

i 

I 

I 
,x l 

- - -  p r ~  

; -4  

20 25 3O .75 ~17 

Washing out 
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The reaction of isolated vessels of a rabbit ear 

to the administration of Sol. Adrenalini hydro- 

ehlorici, 1 : 1,000,000, 24 hours after the irradia- 
tion (gxpt. No. an). Straight line) control broken 
line) irradiation. 

of drops, which was retained right up to the end of the investiga- 

tion. A total of 5 experiments were performed 24 h after the ir- 

radiation, and only in one did we note an ini t ial ,  transient spasm 

of the vessels over a course of 15 min. The amount of fluid flow- 

ing out of the veins exceeded the figure for the controls, being 

equal to an average of 72 drops per min (statistical analysis of 

the results confirmed the validity of the difference), The ob- 

tained data made it possible to continue the experiments without 

applying pharmacological agents that influence the tonus of the 

vessels. 

For this purpose, we carried out an additional 3 series of 
experiments, in which we determined the reaction of the vessels 
to exposure to the same dose of roentgen rays, but at various in- 

tervals - 2, 3, and 4 days, after the irradiation. In this case, 
from the moment that the perfusion was begun, the vessels re- 

sponded with spasms that differed in degree and duration. 

As can be seen from the table, there was characterist ically 
a complete disappearance of vascular spasm on the 1st day after 

the irradiation: in the subsequent days, an ini t ial  spasm was noted 

in a large number of the experiments. The amount  of fluid flow- 
ing out of the veins in the process of perfusion, on the 2nd-4th 
days after the irradiation, somewhat exceeded the mean indices 
obtained in the control experiments, but this difference was not 
substantial or statistically significant. 

Thus, the effect of roentgen rays on the vessel receptors of the rabbit ear is most clearly manifested 24 h after 

the irradiation, as shown by the disappearance of the init ial  spasm and the dilatat ion of the vessels; at later intervals 
after the exposure, the action of the radiation is weakened. 

We performed further experiments on 14 rabbits, with the purpose of studying the reactions of the ear vessels to 

the administration of adrenalin, after preliminary irradiation. The rabbit ear was subjected to local irradiation under 
the same technical conditions as in the experiments performed earlier, using a dose of 100 R, 

In the 4 control experiments, after stabil ization of the flow of fluid, the administration of adrenalin in a dilu- 
tion of 1 : 1,000,000 led to rapid constriction of the lumen of the vessels, up to complete spasm by the 4th-6th rain. 

Upon washing out the adrenalin, the first drops of fluid also appeared at early intervals - by the 2nd-5th min; by the 
17th min,  on the average, the amount of outflowing fluid again attained its maximum, but in 3 experiments,  after 
prolonged washing, the lumen of the vessels still remained smaller than the original, 

The reaction of the vessels to the administration of adrenalin 1, 2, and 4 days after the irradiation, was studied 

in 10 rabbits. After one day,and on subsequent days after the exposure to radiation, the vessels of the ear reacted to 

the administration of adrenalin, as in the normal animal,  by an energetic constriction, up to complete spasm by the 

4th-6th min, bu;  in all cases, this constriction of the vascular lumen was more pronounced and more prolonged. In 
the experiment represented in the figure, as in the other experiments, profound spasm disappeared no earlier than 

16-19 min after ini t ia t ion of the "washing out" process. The lumen of the vessels returned to the ini t ia l  size by the 
27th min, on the average, and only in one experiment (on the 4th day after irradiation) out of the 10 that were per- 
formed after irradiation did the lumen of the vessels remain constricted for a long t ime and not at tain the original 
size; in the remaining cases, the prolonged contraction of the vessels was relieved by their marked dilatation,  and 
the number of outflowing drops exceeded the original indices. 

The statistical significance of the difference in the nature of the vascular reactions to the administration of 
adrenalin, as compared with the normal,confirmed by statistical analysis of the obtained data, permits concluding 
that on the ls t -4th days after a single, local irradiation of the rabbit ear with a dose of 100 R, the vascular tonus is 
altered, the reaction to adrenalin is intensified, and its duration is increased. 
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SUMMARY 

The perfusion method was used to study the reaction of the vessels in the rabbit ear, isolated on the lst-4th day 
after local irradiation with a dose of 100 R. The effect was most pronounced one day after the irradiation, and was 
manifested by the disappearance of the spasm and dilatation of the vessels. In response to adrenalin administration, 
the  vessels of the irradiated rabbit ear showed a more profound and more prolonged cons~iction than that seen in the 
comxol, followed by subsequent dilatation. 
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All abbreviations of periodicals  in the above bibliography are letter-by-letter transliter- 
at ions  of the abbreviat ions as given in the original Russ ian  journal. Some or al l  o f  th i s  peri -  

o d i c a l  l i t e ra ture  may wel l  be  a v a i l a b l e  in E n g l i s h  t ransla t ion.  A complete l i s t  o f t h e  cover-to-  

cover  Eng l i sh  translat ions appears at the back of this  i s sue .  
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