PATHOLOGICAL PHYSIOLOGY AND GENERAI, PATHOLOGY

ELECTROPHYSIOLOGICAL INVESTIGATION OF CHANGES
IN CORTICAL ACTIVITY CF RABBITS AFTER WHOLE-BODY
EXPOSURE TO IONIZING RADIATION

V. M. Anan'ev, 4&. M. Kogan, UDC 612.825.014.482.014.423
and V. A. Nazarov

The dynamlecs of cortical clectrical activity at 20 points was studied in rabbits after whole-body ex~
posure to {onizing radiation in doses of 1000 and 1500 R. The results showed that global biocelecirical ag~
tivity Is a less sensitive index than indices taking account of the duration of the potentials. Changes in bip-
electrical activity after frradiation differ in different parts of the corlex,
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Fudowing whole-body x~ray irradiation of rabbits in doses of 860-1000 R the cortical elecirical ag~
tivity undergoes considerable changes which occur in definite phases [2]. However, the experiments on
which these conclusions are based were carried out with single leads.

The object of the present Investigation was to study the dvnamics of cortical elecirical sctivity on
rabbits at 20 points simullaneously after whole-body irradiation in lethal doses (1000 and 1500 R). By re-
cording the potentials at many different polnis simultanecusly it was possible to study whether differences
exist in the character of electrical activity in different zones of tha corlex,

EXPERIMENTAL METHOD

Experiments were carried out on 4 rabbits weighing 2.5-3 kg, The rabbils were sealped, and 2-3dars
later 20 stainless steel clectrodes were implanted Into the skull and covered with acrylic glue. The arran~
gement of the eleetrodes is shown In Fig. 1, 1. konopolar leads were used. The reference electrods was
located in the frontal bone.

The potentials were amplified by means of an electroencephaloscopa with commatation frequency of
50/sec. The potentials were recorded from 20 points simultansously by means of a multiple aralyzer on
magnetie tape in the form of a successive 5-dischargs code impulse {1, 3). Each individual recording
lasted 20 szc. The results of preliminary amplitude amiysis recordsd on magactie tape wers Iatrodusad
by means of a marker selector and special Input device fnto the memory of Ural-2 electroanic computer
and analyzed mathematically in aceordance witha Ccmg-}e( program i3],

The animals wers im%ﬁmwﬁ az follows, For the first few days the backgrovad electrioal aeii%%y
was recorded. The rabbils ware then exposed to wrolg,-brgg ivmdmzim with y-rays {Co'%). The dose.rals
was 184 R/min, Two rabbits were irradiated {n a dose of 1083 R and two rabbits in a dose of 1300 R, Ths
first recovding of bioelectirical aotivity was made 13 mia and the aext 30 min afier frradiation, and sibsa-
quently recordings were made every hour for 6-8 h and then every day untll the animal’s demh,

EXPERIMENTAL RESULTS

To analyze the resulls olitained the ’mz: wmazm vaiws of cortaln indices were compaved wilh their
later valuecs, When this comparison was g toaral activ iw 3 Ghe s‘m mwc. u-*i %; o7 tha elentyg-
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Fig. 1. Dynamiics of coriical electrical activity of 2 rabbit re-
corded at 12 polnts after whole-body frradiation with ¥ -rays i
a dose of 1500 R, Rabbit Mo, 77: 1) arrangement of recording
electrodes, Continuous line repreosents integral eleciriesl actl-
vity S; dotted line shows indox §; (requendy 1-3 cps); broken
line index 8 (frequency 3-8 cpa). Vertieal ling dencles moment
of irradiation. For clarity,curves S and 55 are elevated three
divisions above the abscisas.

rose slightly, falling again on the 3rd day, while in another rabhit aclivily was greater on the 3rd day and
then f21l to a level slightly below the backeround. On the 6th day the activity of both rabbits again begasn to
increase, but on the Tth day afler Irvadiation the animals dled,

In the group of rabbits irradinted In & dese of 1500 R changes In integral aclivily werecbssrved sooner,
The increase in activity began teward the end of the first hour after frradiation, resching a maximum 3 B
after irradiation. In rahbit Mo, 77 (Fig. 1) 8 b after frradistion the integral activily again rose signtiicantly,
thereafier falling 1o slightly below the backgreuad leval, Subsecuently fluctuatlons in the Integrnl electrical
activity were ebserved within the Hmits of the {9 lavel. Ina second rabbit of this groun,the
fslegral 2elivily rose azaln bww days ulied ok it Tell sleadfly wnidl the sadneal diod,
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Fig. 2, Distributlon 8, = £ (T). Rakbit No, 81 {poiat No, 1},
A} 15 min; B} 6 days ailer frradiation (last tracs befovs
animal's death). Abscizsa, commutintion {nlervals; owiim%@w
ST/Shalfwaves (1o percent). Diagrams oblained by superpe=
sing background values afler irradiation, Positive and negza-
tive halfwaves of equal duration summated. Unshaded ¢al-
umns indlcate that background exceeds frradiation value
columns with single shading, irradiation exceeds bach-
ground. Areas of coinc;ia-erxce-are shown by doublis shading,

The discrete values of halfwave durations were taken every commutation Interval (0.02 sec) from 6 to 30 for
the positive and negative hallwaves,

The second function showed the Hime oscupled by halfwaves of a glven duration exsressed In relatios
to the total time of the recordings (4T = tpfte exp J- Itmustbe remembered that this distribution gives irdie
ces analogous 1o these used ia clinical praciics, The third function gave the value of the integral area for
halfwavesof agivendurationinrelnilonto the lotal areaclthe electroencephalogram (1) am.i._...._.g {Fiz. 9
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To [aciliiate analvsis of the enormous numerical material, we subdivided tha frequency spesiruss a3
a whole Into four subranges: ths {irst below 1 ep3 {{rom 25 to 30 commutatlon intervals), hawdly detactatla
by our apmaralus; the ezf,w:uz::ﬁ from 110 3 eps (9-25 commulation Intervals); the third from 3 o § cps {3-3
intervalsy; and the fousth over § epa {1-0 Intszvals), W i& the term *indices® to describe tho numerleal
values of the paramelers ny.g, ty.4-80d 8.4 In ieso 8
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after irradiation: the percentage of fast waves fcll considerably and that of the slow waves rese rapldly
{stage of inhibitlon). After a few days the relative proportion of fast waves agaln rose slightly (stage of
relative normalization), but before the anlmal's death the percentage of fast waves became negligible and
strong slow waves predominated (Fig. 2, B).

The results thus showed that the study of changes incortical clectrical activity in response to frragdia-
tion using integral aclivity as the eriterion Is insufficient and must be supplemented by the study of criteria
taking into account the duration of the polentials., Using integral activity, for Instance, changes could te
found only toward the end of the first hour afler irradiation (dose 1500 R; Fig. 1} or 2 hafter irradiation
(dose 1000 R}. Yet on the graph of distribution of S, {Fiz. 2) these changes could be detected in the first
trace {tzken 15 min after irradiation). The graph of infegral activity reveuls a considerable increase 3-4 h
after irradiation (depending on the dose). At first glance this fncrease i activity may be taken as a sign
of increased cortical activity. However, analysis of our other criteria shows that Iu fact this fncreasec in
integral activity was duc entirely io an Increase in the rclative proportion of slow waves, and, conscquently,
it is a sign of Increasing Inhibiiion {Fiz. 1).

We compared the activily In the last background trace (i, e., immediately before frradiation) with tha
activity at the moment of deepest depression. This comparison was made for cach of the 20 recording
points. The greatest differcnce between these values of activity was found in the right occipital cortex and
the smallest in the pariclal cortex, on the left side in three rabbils and on the right in one. A delailed study
of the comparative sensitivity of topographically differcsi cortical arcas will be the subject of our next fn-
vestigation,
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