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The Effects of Ionizing Radiation on the Spontaneous and Evoked Brain Electrical
Activity in Rabbits.
2. 'The Effects of X-Rays on the Hippocampal Spontaneous Electrical Activity

By

Takeru Minamisawa, Takehiko Tsuchiya and Hideo Eto

Division of Radiation Hazards, National Institute of Radiological Sciences

The effects of X-rays on the hippocampal spontaneous electrical activity as was analyzed at d§,
(1-2 c/sec), 8, (24 cfsec), @ (4-8 c/sec), o (8-13 c/sec), B1 (13-20 cfsec), B; (20-30 c/sec) and g,
(30-60 c/sec) waves by means of frequency analyzer were studied in rabbits, which were subjected to
1,000 R on whole body irradiation.

The potential of these waves except § and 35 decreased considerably immediately after irradiation,
increased gradually in the next hour and then showed a tendency to return to control level. From the
forth hour these began abruptly to decrease again, up to about the twenty-first hour with a little varia-
tion. And then these potentials increased again and at the twenty-third hour they showed a tendency
to return to control level.

The potential of § wave decreased during the first hour after irradiation and this decreased value
lasted with a little variation up to the twenty-third hour.

From the above results, it is considered that the hippocampal spontaneous electrical activity decreas-
ed after whole body X-irradiation.

1. % § TROKBEC I Y RO B S C X GESH

B, BRAEFNFEERAVSZ XY,
AR R BB e U C R SR o
BCYCERETHD &, ROVREOEAIC X b ik
HREZMORR D X MbhTETHWS., L
»Ll, A—offecB LTy, Poede X piiE
LT ABHRRERREL Y, BETRERAWVWLEK

T3, Tib, CF. Sams, R.B. Aird, G.D,
Adams } G.L. Ellman (1964)' |358# 1= 1 R
2Lk 100R DX xR S hic 1 X ko
HAEEKED oW —REENC 5 & & %,
M. Etienne r ]J.M. Posternak (1962)" 3.400R
L 1,200R 0 v RIBGHE D F = o B VISR
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EEiRe/csd &%, ¥/, M. Monnier X
P. Krupp (1962)%® 1% 400R 7\ »L 900R @ 1§
TBEHE D ¥ F ORI DEAL o FRAEN £ 0 i
CIWREAEZZEERELTCS. E b M
Monnier 2 P. Krupp® (1962) XU R.L,
Schoenbrun, E. Compeau. 2 W.R. Adey(1964)'"
Ry I E R 2R VT o PFSE T 300R7E W L
20,000 R Dt FGH £ 0¥ 0 B HHLIEL
DOHAFI P DHEINT 5 EDRTWB . Zhick
LT, H. Gangloff (1964)% 1% 1,000R @ X#§%
BHERIT VY FolED 4 ~8c/s DFHEDOUE
i EAEE LW EHE LTS, A—0F
BEEHWTY, 20k o ARELE~
AR oEE OV, PHEE X b X iR
BRIOTWS. Zhid, — o ERLENE
B l, EFle—oRIZHRBREDHOMTIE
HTHHz LAER2TWB EBbhs. #
DTRA—&HT TOEBERITOWTE 4« 0
THMCHNTT5 2 E38F L,
HELENIFIER (1964)P IR WTIR Y ¥ 0 i
B HREEXIEE 0 WA HER -~ 2 v & HE 2 v
CZRFIL, HaAHRRBAHcsT 2 ch b
B OWTHE L, $EERA—&EToER
CEWT, = 0Bk BB Hiaex AV O Lic
R OWTHETS.
2. ME&BIUFE

AT B L BEERE o vy ¥ (k
&, # 2.5kg, #6 % A4) %, Nembutal ( 0.5
ng/kg) FREF T CRAEMEELEEC BEL, HE
ABEEZHBAL, Thi@i e v CEEL
#-. M. Monnier}t H. Gangloff (1961)" D%
REV, KEEOEADEEMERE, MEFs
I OHEBEFCE R OMRBREBH (F, 1.0m) %,
i A O HHEECAT v A8MEE (R,
0.2mm) #HEE Lic. BaEEt (BANRBIHEK.K
$l, ME-40D#) i\, ZhboMrnbol
REKIET OB & BEHEETRE L, MRk
Eodits (HARXEEITE KK 5, MAF-3#)
X DAk Tinot. BEOSPTILE Fioow
T FFEEh, —BiT 6 (1~2¢fs), 0y (2
~d4c/s),0 (4~8cfs),a0 (B~13¢/s), B; (13~

AR EFEARESER B2TEH H9¥

20cfs), By (20~30cfs) L B (30~60c/s) D-LHF
o BB YET 5 FESRAShTWS. L
L, B io BRESEBOHHCET % Hige
WD TR, b b R & B o R A [F—
O AFEEFRCYBE T c L B4 RE 5 %
ERBbMEN, WA EEELNL WSz b
by F DKo | RERGEHOEY Fito e b
OREDFHHBECHE, (1~2¢fs), (2~4
cfs), (4~ Bcfs), (8~13c/s), (183~20c/s), (20
~30c/s) & (30~60c/s) -k o R 28
L, ThEZh% b 0, 0, 0, By B & Bs ¥
t Lz, FLT, Zhb0LHiE Bior
NZh O E10WE ORI % 2L 1 ,000R O XH#
FRE 3 BEEIRTA & PB4 RSt o7 b MRt &
L, Z0ROBOXWE L. I, £LHEEHO
RESEMEL, ToRfzdbRei. thbo
FEER JUXEREhL 7 7 V ABlo BRI HR S
v R AR TP,

X AR R 4

4%, 1,000R

BEE, 200kVp, FEf20mA

7 4 &=, 0,5mmAl+4 1, 0mmCu

H KRR 70cm

FREER, $940R/min,

3. # =R

v FOWEN LG EN L HRESIEE 0K
RGROFETHWTB L, 6 01 & OFEDTER
i h OEEERTRE, ok B oFhiIAic
<o Be & B RiREAEZEL LRV, EIEH
ERT 5 ehEnoioEae b L OB L oTR
LT BR, —Bac 6 Behidi b k¥ #930% %
HHTWS, 2o 0§ L aFiREREL <H15%
T#HAh (Figsland4),

XBBEER, oIz e ¥int %
2, TofOEX TR BEATS. 6 & 6y
OPNTFE L. T 0y 61, A By & B D
Ao O BHB O < HAER L, 38
Mt TRz L A VY E b { = ofEniEistT 5.
LaL, 0 & Bs Ho Z oo fEizEd LT
.4, 5, 6 EEIEETSEORT,
TRTOWHFATHERERL, #7FpHEE
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Fig. 1. The sum total of the potential of 7 waves per each 10 seconds before and after 1,000R
of whole body X-irradiation. Three points in vertical line indicate 150uv/10sec, 100
pv/10sec and 50uv/10sec, respectively. R:Irradiation.
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Fig. 2.
one hour before and after irradiation.
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Efn424E12 5 258
Fig. 3. The relative mean value of the potentials of 7 waves and thier sura total during first
30 minutes in each one hour before and after irradiation. The relative mean wvalue
prior to irradiation is taken as 100%. C: Control. R: Irradiation.
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Fig. 4. The mean value of 8,, 8,, 6 and o waves
per ecach one hour before and after
irradiation. In case of 1,2, 5, 8, 11,
14,17, 20 and 23 hours, the mean value
of per 30 mieutes is calculated.
R: Irradiation.
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D20 RHRIC 25 1 TR A Ut B2 4 80 U e
DBORHET S, CORMOBAETIRELZ L
DIX 0 & 0; WT, A, By & B WHr-Fhicik
&, 0L By BEOETEEL Doy, W21
DB 0 WSO Bz gk FBERT O T S E
%R TH, 238RE T ez B ofEe
R2oTwgys, (Figs.1, 2and3),
4. £ =

VX OO LIE S h b BHRERIET
OB % B FT 8 A THW LicksR, T
DOFIRO B XARBEHEWA T 5 = 07D 5
Nic. ThiZBRE R LT 5 MiMin X
DEEEFF L OEDE—RHET LRt 5
EBbhs.

M. Monnier ¢ P. Krupp (1962)®)3 % 43
DIHFRZ 400R 5 5 % 600R O ¥ 4% FBEF+ 2
L X OB/ D B RERIFEH rhythmic 12, 900
R Tk hyperactive {0ig3 & L& #E LTS,
R.L. Schoenbrun, E. Campeau r W.R. Adey
(1964)'™ i EEERIC 300R 75 WL 700R 0 X%
BE SRt 20 BRAXRBKIESO Fat, i
regular synchrony %, 1,000R7c\~L12,000R G
tkregular synchrony % 7R L, B2 & » % kixbeha-
vior arousal X i decreased alertness =RH{kL
TWBEDRTWA, HhiL, & DR LT
BEANOBHROFEOBMEL WO T5 - L

HARELHHBFESME 5278 95

HIZRTR 23, BRI R iR oD Na 3BiBH:
DEALT B &\~ 5 C.T. Gafley(1962)2 0% 2 %
D AN, ThEIERERCHS DI FOLLD 1
VE—ZVARRETEONRINENDTNS,
%¥jc CF. Sams, R.B. Aird, G.D. Adams
G.L. Ellman (1964)"™ 38 1 Rz > L 100
ROXEEBH ShicA X DB HRELIET
DA —F high amplitude wirz = L% Bz
L, %5 < dendrite spnapse DD F@mtkns
XM TERT A LX), ZoBEhkE
LDTHAH S EHE LTS, —F, H.Gangloff
(196)% 13 ¥+ F DI 1,000R D X5 % &
HLTLHBEARELEE 0 4~8c/s oz
EAEEELIRWEDRTVE, & h b o #i4%
X LT, AERTIR-E20O#ROTRTOPEH
EDBMEME, 0 WL bFncEHd Lz, Lo
5T, EWROBMRFICHT 52 Fhollo
RESOELEEHERTCERDbT & Fig. 4 iz,
O P —REML T3 Bx s, fiko M,
Monnier %s> R.L. Schoenbrun & o HELGE L
BOBEREML T B ERBRL T EE L
Lo, ChitAERTRINE 0 Jost B,
BN " Wik 35 & Bbh 5. fi8 (19609
TR XRBHEES OB % v o HBIE
BEERSEINT 2 = L 230 L, - oFE 0N
% ReHRI AR SEBR C o0 203 D A3 B BRI 7 & Ot
“OWDS RGN T AR 131 —3 LT,
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AR bie s 2 &0 b, o 6 o st
REVEMEZ R LCWAEELBRS, ¥, =D
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T ek, ZOETIEE LT LT3 R
D22 T 5 & B %, 7ok, H. Petsche,
C. Stumpf J G. Gogolak (1962)93%s I ¢ J.D.
Green & A. Arduini (1954)% 13 % F\ T
DOPFFeT Septum ¢ medial area WO 0 JF
EZHBELTWS EDRTWS, KERCID BN
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