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The Eiffects of Ionizing Radiation on the Spontaneous and Evoked
Brain Electrical Activity in Rabbits.
1. The Effects of X-Rays on the Hippocampal Spontaneous Electrical
Activity and Visual Cortical Response to Photic Stimulus.

By
Takeru Minamisawa and Takehiko T'suchiya.

Division of Radiation Hazards (Head; Hideo Eto).
National Institute of Radiological Sciences.

The effects of X-rays on the spontanczous and evoked brain electrical activity were
studied in two group of rabbits, each of which received 1,000t of radiation either on whole
body (W-group) or an head (H-group).

Two kinds of spontaneous electrical activity, arousal and sleepy patterns, were observed
before irradiation.

In W-group after irradiation the appearance rate of arousal pattern showed an imme-
diate increase followed by a sharp decline. In several hours the rate began to increase
gradually. The rise continued up to 20 hrs when it reached a level higher than that in
control. At 24 hrs there appeared a tendency to return down to the control level.

In H-group, however, irradiation did not bring about an increase to the appearance
rate until about 10 hrs after which the rate increased gradually to reach a level higher
than those in W-group or control at 24 hrs.

In control the evoked potential caused by photic stimulus presented a small rapid wave
which was followed by a large slow one.

In W-group the potential of the large wave gradually became lower and lower until at
8 hrs when it reached the minimum level, from which it returned to the control level at
about 24 hrs after irradiation.

In the case of H-group the minimum level of the potential appeared at 4 hrs with the
similar tendency of returning up to the control level at 24 hrs.
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It was observed that the evoked potential fluctuated among indivisual animals much

more in H-group than in W-group.
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Fig. 1. Unipolar recording of spontaneous elec-
trical activity in rabbits’ brain, Upper: hip-
pocampal arousal pattern, which shows the
clear wave with about 8 ¢fs (theta rhythm).
Lower: hippocampal sleepy pattern, which
shows the irregular low cycle and high
voltage waves superimposed on rapid small
one. Illustrated seven thorny waves were
obtained from hippocampal wave analysis by
frequency analyzer: A,B,C,D,E, F, and G
correspond to 4, (1-2 ¢fs), 8, (2-4 cfs), @
(4-8 cfs), @ (8-13 cfs), B, (13-20 ¢/s), &
(20-30 cfs), and B, (30-60 cfs) waves,
respectively.

L.V.C: left visual cortex.
R.V.C: right visual cortex.
R.H.I: right dorsal hippocampus.
R.S.C: right sensory cortex.
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Spontaneous Electrical - Activity

Fig. 2. Unipolar recording of spontaneous elec-

Head 1,000 r

trical activity in rabbits’ brain before and
up to 24 hrs after 1,000 r of whole body X-
irradiation.

Control: prior to irradiation.

Irradiation: immediately after irradiation.

Abbreviation: see Fig. 1.
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Fig. 3. The appearance rate of hippocampal
arousal pattern per each hour, which was cal-
culated as a function of time after 1,000r of
whole body X-irradiation. Three independent
experimental results are shown.

R: irradiation.
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Fig. 4. Unipolar recording of spontaneous elec-
trical activity in rabbits’ brain before and
up to 24 hrs after 1,000 r of head X-irra-
diation.

Abbreviation : see Figs. 1 and 2.
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Fig. 5. The appearance rate of hippocampal ar-
ousal pattern per each hour, which was cal-
culated as a function of time after 1,000 r of
head X-irradiation. Three independent ex-
perimental results are shown.

Abbreviation: see Fig, 3.

Bz,

FEHEOBRBERER DR B 38z
SEBORBERT R, 2> TRBERFEIRT
VIR DOIEEN Y v DA EFFE L, HEEOER
RE v DT OWTEEWET B (Figs. 4 and

5 ).

II HRBICkZREREEOFHEN
HERIF & 0 R EE» bR SN 2FRE
LR m sec BEDEYEDHE & Fh ik W
B0 aE—BED 2 FEOER L h B 0T
W3, IhbBEEOKE X XU E& X
D, F7FE—EEKTYZOREEMmIZLoTHD
BIOTHB)R, ThZh#y 200uV. B LT 400
m sec THb. F7, 1c/s DEEEED GRS P
a2, BOBO s BB B wIcE0ms
DT3B, FOd, FE—FZNC10E (1 c/s)
DRIFE # 30Fp4 2 tE 3 [, #H30EFF2 W, 0

FEEFREMLOKRE SOMHEE L.

B LB O K E X B kU F0OWIBE X R
BOTROENLT 58, BOBOITOWTOLH
BEOLDTERETD 5720, BREMLMEKOKE
DD BOFEE T2,

1D 255 (WED

XN EBE OB EMLOKE 812, BT 3
Y0, FTRDTEH0, BEUSTVELLE
WHDARLEIFIIITHE. TOHRBEHORREE
S DI, TR BEEDHER LA A S WTh YD

AAREZEMNHFRUR 1248 He %
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.- !n.
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Fig, 6. Unipolar recording of wvisual cortical

response to photic stirnulus before and up to

24 hrs after 1,000 r of whole body X-irradia

tion. Upper deflexion is negative.

Abbreviation: see Fig. 2.
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7. Unipolar recording of visual cortical re-

sponse to photic stimulus before and up to
24 hrs after 1,000r of whole body X-irradia-
tion. Upper deflexion is negtive.
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wm
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Fig.

C: prior to irradiation.
R: immediately after irradiation.

Whole Beody 1000 r

e

24
Hours

CR 4 8 12 16 20

8. The mean value of visual cortical re-

sponse to photic stimulus, which was calcu-
lated as a function of time after 1,000r of
whole body X-irradiation. The mean ampli-
tude prior to irradiation is taken as 100%.
Three independent experimental results are
shown,

Abbreviation: see Fig. 7
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Fig. 9. Unipolar recording of visual cortical re-

sponse to photic
24 hrs

Abbreviation: see Fig. 7.

=2
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stimulus before and up to
after 1,000 r of head X-irradiation.
Upper deflexion is negative,

Head 1,000 r

2100 / \\/
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§ \/ """‘-/
w
CR 4 8 12 % 20 24
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Fig. 10. The mean value of visual cortical re-
sponse to photic stimulus, which was calcula-
ted as a function of time after 1,000 r of head
N-irradiation. The mean amplitude prior to

irradiation is taken as 100%.

‘Three inde-

pendent experimental results are shown.

Abbreviation: see Fig. 7.
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o——o Whole Body* 1,000 r

+—— Head 1,000 r
o

]
£ 100 W —
@ —0
5 "
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Fig. 11. The mean value of visual cortical re-
sponse to photic stimulus obtained from 8
(W-group) or 7 animals (H-group) as a func-
tion of time after X-irradiation. The mean
amplitude prior to irradiation is taken as
1002.

Abbreviation: see Fig, 7.
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