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Studies on Biological Effects of Microwave Radiation (4th Report). Experimental
Studies on Biological Effects of Long Term Irradiation with Microwaves on the Healthy Mouse

By

Kazutomo Ban
Department of Radiology, Nagoya University, School of Medicine
(Director: Prof. S. Takahashi}

In order to investigate biological effects of long term microwave irradiation, a colony of 50 mice
divided into 5 groups was irradiated 5 days a week for 5 minutes during the period. of 7 weeks at the various
power densities of 43.4, 22.9, 13.7, 11.4, and 6.8 mW/cm?.

Characteristic behaviours under the exposure such as washing their faces, turning their backs toward
the radiating antenna, and evading from the microwave emanation were observed particularly at power
densities of 43.4, and 22.9 mW/cm?

However, in the course of experiment only a male mouse of 43.4 mW/cm?2-group was died in the 3rd
week.

Ten mice among survivals of the exposed groups were sacrificed by decapitation and autopsied after
the experiment of a 7 week period, and the various organs were prepared for extensive histological ex-
amination. In view of the microscopic findings of those mice, it appeared that long term irradiation with
microwaves produced no deleterious effects on the mice.

Thus, the biological effects of chronic irradiation on the healthy mouse were discussed in detail from

the standpoint of the microwave hazards.

L ¥ = {EAPIEERE T AEMEE LT, e, i

<4 7 r PN 2 IR R RIREMEE, v — & -k
ELTHRL, #RL D, TofMfokdsEE
TER DG ST\ 5105 19574E, McLaughlin
DWE®PLR, 7 VT FOEBHCRT BV —F -
oo REFREBIABCESREEYRELE LD
BB SnETRD, v—F—HDbibT4E

DOEBXZIT S X 5 1igofci00D s g
Bb, IEEIEEOHEEEY B 7zo T8
HAOBERCOWTIE, Zikdbh LT HEVVS®
BROBET BEM B HVOE

Riz= 4 7 v ORI 5 BEEER %
B 5 23 5 fodbie = v A I EIR S5 e

— 30 —



4245 9 A25H

bl VDR LUTHTL, RS 5EELEB-D
THET5.

. BRA*

A EEREE

1) =47 e lRBERE: <1 7 eI REER
BEECHE L TR0 TH B Ay, R
BELT, BEFEA~ 74 b e v (M—9070) % 3
L, FMEE 2,450+50Mc, BEHF 160Wo
Bl FERT % . BB T v 7 LB D HER16.4
enDEERIRFIH AT D 250 S8 7 v 7 F+FF~
ANT YT FCHRE Lix [l -7 (8D
—2V) THEEIhTHWS,

2) BEREREERE : RFCEEE X v 2o it s
ho =41 7 v o BREELYRET 201, ko
Fkw ot £X 6.0em, B 0.3cndfifl &
AR=ANT 7> (S.W.R. 1.15) kb, Zerh
D<A 7 vWHRZFEL, Aty -1k by,
Viid SRS & 5 AR A Bl —5
DASENOBWEE X ¥ — 3 A 2 —EKIR X b
EWHRUE L. b, BHHERELSET v
TR OEE (/8 =18em®) T L ffEns
WRERE (mW/em®) icn. SERRIILE 1K

Fig. 1. Block diagram of measurement of power

density.
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Fig. 2. Distribution of power densities of our
microwave generator.
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Fig. 3. Arrangement of the microwave exposure.
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Table 1. Mouse groups exposed to the various
power levels of microwaves (2,450 Mc)
for the period of 7 weeks.

Distance | Power No. of ‘
from Ant- Level M c;use Exposure Time
_enna (cm) | (mW/cn®) N
30 | 43.4 10 |
y | 5 minutes,
40 22.9 10 daily and
50 13.7 10 5days, weekldy
; for the perio
60 11.4 10 of T weeks
70 6.8 10
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FIREAT Lic. =9 AL EMEERNICE 1 £on
<, HESTE, MESTE, HFT10ME%L 1§ LTS

BAE EHARE LS W28 W6 F
h, FEEFE LoD, BERRUHABEEFO
B o TR BER1To7. B, FERE
ETHE L=y ARUERK THELEF TS~
7 Ao\ TS X D EIE L THBL,
At 2 DR EL A SR A JETT L7z

L. EEER

A BHFho<T 20MEE

43.4mW/cn® CrrIBSIBRIATE L X b, PEERREE)
EEhim~q 7 v ERECH L TR GEE
A5 ET BRI {TE A D Lic. 22.9mW/cn?
TR EERRERIBE X hich, Bk
BT OYTINBEE Tlahote. 13.7mW/en LI F ¢
ik B 2 SO B FRAD b, BEETIch
EHWEDIERELED & = A0 vt AERT
VAL o TE R I AT b FR S o BT SD
BrRD BRI, $IEORHKTE,
10~ 14 [ £ T43. 4mW/em? —FE o JfE—PLhs
FELTWAORFERLL. B4 /HME LR
s, ERLTRB L, RO RERGEE
LI MR EEA RS b o e BT Bk 7 psotc . 22
#2584 10% w o~ Y viglEE, H-E Ze@Egisc
X AREEBFOBRBELT o, 2oV
ik 3 5. M, oo RERE D IEMR SR O i
FREToERILERIRS, WREELED L
AHhlsnaoiz.

B REMERR

IO, 138 O FENED S, RO BRI L
PREBER O X BRE & b SEBRBAM 1 8RR X b EENMT BRI L, §2Fiki
Table 2. Mean body weights of mouse groups in each power level for the experimental

duration. (Before : Before exposure, After : After exposure. )
Week R
\ Before I | I m ‘ IV | V VI VI After
Gmth | | {
43. 4mW/ 22.3 22.3 23.0 24.1 23.8 | 25.0 | 24.8 | 26.2 271
em®Gr| (1.9 (2.3) ( !Z.Qm (1.9 ( 2£| \\ 2. D) | (2.9 ! (2.9) (3. l)
29.9 22.6 23.4 23.9 24.7 25.1 | | 25.4 26.2 2.5
9 7| ooy | (2l | (2o | (2 | (2 | « %: 1) 30 | (2o | (29
13.7 23.3 23.8 24.7 25.0 25.4 ‘ 26.6 26.0 27.5 27.5
L7 (8.5) (3.7 | (3.1) ( S.i ( 13._3)_ ( 2.8) ( 3.4) ( 3.5) (3.2)
11.4 22.6 22.6 23.3 23.5 22.9 23.9 22.9  124.3-F 1.0(24.6+ 1.3
A7 (2.4) (2.3) | (21) | (20) | (22 | ¢1.3) | (1.3) | (1.3) | (L.7)
68 | 234 23.6 | 24. 9 24.9 24.7 26.0 24.4  [25.0:+ 1.925.7+ 2.2
) {3.1) ( 3.5) 3 (3.1) (3.3) l: 2.6) (2.7 ( 2.5) (2.9
Contrast 23.34- 0.923.94 1.025.4-+ 925 9+ 0.925.3+ 0 1.026.2+ 1.027.0-+ 1.027.6+ 1.0
" (3.0) (3.4) (5.1 | (3.3 ‘ { 3. 1) | ( 3 6) | (3.4) (3.6) (3.6)
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Fig. 4,2 Mean body weights of contrast group
and 43.4 mW/cm?® group in each experimental
week. 959 confidence interval of mean body
weight of contrast group is illustrated by stip-
pled column, and curve of mean body weight

of 43.4 mW/em? group by solid bar connec-
ting solid circles.
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Fig. 4,b In case of 22.9mW /em?-group.
22.9 mW/cm®

301

<o 95 % Confidence Interval
25T ( control group)
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Fig. 4,¢ In case of 13.7 mW/cm?-group.
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Fig. 4,d In case of 11.4 mW/em*-group. The
vertical lines connected by open circles repre-
sent 95 % confidence intervals of mean body
weights ol 11.4 mW/em®group at seventh we-
ek and one week after the exposure.
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Fig. 4,e In case of 6.8mW /cm?*-group.
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Fig. 5, Histologic section of lung of the mouse
(43.4 mW/cm®-group), died in the 3rd we-
ek. The pattern is typical of acute hyperemia

Fig. 6. Histologic section of liver of the same
mouse shows marked engorgement of small ve-
ssels and sinusoids. (x 100, H-E stain)

SN
smj@%rfggh?wk~¥§@,

Fig. 7. Histologic section of kidney of the same
mouse. Findings are consistent with that of
acute hyperemia. (x 100, H-12 stain

i
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Fig. 8 a Histologic section of adrenal gland of

the same mouse shows marked congestion, mi-

croscopic bleeding, and cellular degenerations
in the fasciculate zone. (x40, H-E stain)

Fig. 8 b Detail of adrenal cortex in Fig. 8a
shows more clearly microscopically. (% 400,
H-E stain)
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Table 3. Presentation of microscopic findi-
ngs observed in the various organs of
the mouse (43.4mW /em?-group), died in
the 3rd week. Gradings of the changes
are represented as follows : 4 4 =mark-
ed, +=moderate, = =slight, and —:=

negative,

;;E;é“ﬁm&rgj‘]ﬂ Lung | Liver i Kidney ié‘i‘;‘iﬁal
Edema + = T =
Congestion +H A + + B
Hemorrhage -+ - — -+
Cell Degenaration] — - = -+
Cell Infiltration | — — — -—_
Necrosis | — e - | -
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