Study on Placental Circulatory Dysfunction
Induced By Whole-Body Microwave Exposure in
Pregnant Rats and Involvement of Endocrine
Systems in the Dysfunction
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<A 7 e HERBC I AMBERDE~OMELERMNCIHL, T2 0BL U ARELKEDHACET 5 WH
BEPHEOLACTARDI, RS » MCEERK 2,450 MHz, BHEHRE I0mW/ cm* DO~ 4 7 e B4 BBE L, BROBENTE
PRET S & LG HEERDECERLBEETSALWAL T VERN, ZTOBR, SBS v P TRZTOREF, BELK
BT biEdbhich oo, v~ 7 aERBE LIS v F CREBRBRSS N HIOSEE TIthbic> THEERET%:
Btz Bib-T7 vF47F v v 1 (angiotensinll, Al) XBEEREH L7 » POBRBORER~1 7 rE2BY T
WHBEECIZI5S L0 ETHEMERD N, <41 7 nERBERF TIRENIRDLohh -l Al BIREOFEC»bS
T, v 7 aERBRarFaATey, BIBKENMALEY, T 5 vOEREbiib Lich, —F=A T4 —
MIFEA L, =4 7 eBERB I ey A5 voEmRARS LAY, Al §iEE LB/ TOHEIMITD A
hote. Al FIREOFEICLHIHLT, ~f 27 afiRR IS e A2 75 vV E,OFERBORh o1z, —F, <
4 7 nERBICLA S e AR 7T v Fua (prostaglandin Foa, PGF.a) DX RH L, Al §ifkE LB RIGREL

A4 7 e ERERLOMCARERRD DR s, DEOBRI Y, BRI~ 7 o HREIIEIRT » F ORBOHEY
WA XEBE WD ZENERMCIER SR, ZOFML, PGFa ¥ N LR L <A 7 rERBIC BT ABEHA b LV ADE

HELTOTRBHEOMBEMLICIDAELBLELLNT.
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Ve, <=4 7 nBBARIEESR, <1 27vBYT7 7 3 —§IF
#, =4 7 e BEREEE, 1 LREE, U- X - B{EE,
BFLvofits, BTV Y CBRIFELESBICHI BRI
BWTTA 7 e BCRBEIRATERELEL TS, IHKIZ
BEE, sV — AR RDETARADE - I F LT 4 AT
VAL A 7 ElARELTWAZ EAMLR TV B,
IO, w4 7 PR AEERCRASBSRECKTSE
HieBHBERTF E/L-TWwS. Likd-T, <1 7 aiih
EERIZED Y 5 EYRITTHYBET OB TERR
HETHD, <A 7 rEOEKERIETEECOVWTOERE
B, BEERE D B IR HRERRIRR IR TEL. £
DEGHEL L THEIMORTWABFIL, ~1 7 nHORA
PHRERTHY, ARNEOCELEFLE L KRE~ADEE R L

PR 6 4 6 A23B AT, P64 T A25ARHE

Abbreviations: ACGIH, American Conference

12, BOBELEREMA~BETHEOBEBEELY bl
BIoTAEEBONENRAL L TILHMOATVS.

Labic~vr 7 e i RECEESICRETEEILOWT
W, WERTSELOMCINT LB EIREVEEL, BEMICT
17 niERBIC L ALEERAOPE L LN ER I LY
BHOM, FOREBFIZL LI VERBERIZEHMBESLT
WA FLTAWETIIERS » P EAVT~ A 7 nHRE
DIGBIEEDE~DEELR B LI0L ), ERER~NOFEL
ML, IHWHBERBBICERCEET L ATV Y
v (prostaglandin, PG) &b LM M o W REB IR
FTHELRIIL, WBRERBEORFLHLMITEI LY
Az,

MRELUVHZE
[. RBMR
FERE LB TR 9~118, $%E 272117.1g (PHLHE
B3) © Wistar RMiES » b (SLC, #M) 24 TH 5. FAH
DT »  FRERAT L, BEBENYEX, BFoRRES
N IERES » P E&RL, TOBRERIERAE L. &
Sho 3 o MIEREAR 258/, ) =v 2 LERES MF

Governmental Industrial Hygienists; ACTH,

adrenocorticotropic hormone; AIl, angiotensin I ; ANSI, American National Standards Institute; BSA, bovine
serum albumin ; CS, corticosterone ; E,, estradiol; P, progesterone ; PG, prostaglandin ; PGE, prostaglandin E;
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Fig.1. Changes of placental blood flow induced by the
whole-body microwave exposure (microwave) and no
exposure (control) in rats. Each point represents the
mean+SEM. Each group is composed of 6 rats. O—CQO,
control ; @—@, microwave. Significant difference from
the control value ; *p<0.05.

PGE, prostaglandin E,; PGE, prostaglandin E,

radioimmunoassay ; SAR, specific absorption rate
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A ¥ —DOLRBRYNCRIT A EE) L7 7V 7 — 5 —~iig
EhA=F L F-—BRRETAAT5-RFALTT T ¥ —
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23+ 2°C, BES—60%DRRET, BB T <1 7 n KHE
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B B L, 3048 (3,000rpm, 20min) LT Ml d - EiEee
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Fig. 2. Changes of percentage of placental blood flow
(PBF) to the value prior to exposure induced by the
whole-body microwave exposure (microwave) and no
exposure (control). Each point represents the mean+SE-
M. FEach group is composed of 6 rats. (O—Q, control;
®—@. nmicrowave. Significant difference {roem the
control value; *p<0.05, **p<0.01.

PGF,a, prostaglandin F,x; PRL, prolactin; RIA,
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Fig.3. Effects of the whole-body microwave exposure (microwave) on plasma corticosterone and adrenocorticotropic hormone
(ACTH) in rats after the exposure. Each point represents the mean+SEM. Each group is composed of 6 rats. Significant

difference from the control value; *p<0.05.

*

80—
= 604
E T
~
D) -
2
'5 407
=
(¢} "
=
(/)]
Ul 204

0

Control Microwave

*

- 100
L 50 O
—_
O
(@]
0]
60 w
sy
)
-
— g
40 oD
o~
>
«Q
20 S
=

0

Control Microwave

Fig. 4. Effects of the whole-body microwave exposure (microwave) on plasma’ estradiol and progesterone in rats after the
exposure. Each point represents the mean+SEM. Each group is composed of 6 rats. Significant difference from the control

value ; *p<0.05.
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2) MF=A+ 54— (estradiol, E), T r ¥ AFr v
(progesterone, P) 3 X O°7 » 5 7 # v (prolactin, PRL) D HIE

EBIVUPORERILF - — /EMEL BV 2 BE REHE
# (radioimmunoassay, RIA) #{F - 7229, F7ch b, ERIER
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Fo. EBESIH, ryvFL—vavAh v a— ARCO50 (7
) R AWCEHEILE.
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Fig.5. Effect of the whole-body microwave exposure
(microwave) on plasma prolactin in ratsafter the exposure.
Each point represents the meantSEM. Each group is
composed of 6 rats. Significant difference from the
control value; *p<0.05.
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Fig.6. Effects of the whole-body microwave exposure (microwave) on plasma prostaglandin E; and prostaglandin F.z in rats
after the exposure. Each point represents the mean+SEM. Each group is composed of 6 rats. Significant difference from

the control value ; *p<0.05.
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Fig.7. Changes of placental blood flow induced by the
whole-body microwave exposure (microwave) and no
exposure {control) pretreated with intraperitoneal adminis-
tration of angiotensin I in rats. Each point represents the
mean+SEM. Each group is composed of 6 rats. O—Q,
control ; @—@. microwave.
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Fig.8. Changes of percentage of placental blood flow
(PBF) to the value prior to exposure induced by the
whole-body microwave exposure (microwave) and no
exposure (control) to rats, which were pretreated with
intraperitoneal administration of angiotensin II. Each
point represents the mean+SEM. Each group is compo-
sed of 6 ratss. (O—(O, control; @—&, microwave.
Significant difference from the control value; *p<0.05,
**p<0.01.
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Fig. 9. Effects of the whole-body microwave exposure (microwave) on plasma corticosterone and adrenocorticotropic hormone
(ACTH) in rats pretreated with intraperitoneal administration of angiotensin I. Each point represents the mean+SEM. Each
group is composed of 6 rats. Significant difference from the control value; ¥*p<0.05.
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Fig. 10. Effects of the whole-body microwave exposure (microwave) on plasma estradiol and progesterone in rats pretreated with
intraperitoneal administration of angiotensin I. Each point represents the mean£SEM. Each group is composed of 6 rats.

Significant difference from the control value; *p<0.05.
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e HBBERL Al BOMOK S A—2-—DFHEHELL
& ¥izid, Student D tBREF AV, FL V& EFITR
Welch @ t #Ex V. ZOREUSAOBEIZ L 0HER
Lz, TXTOMEAETHBEARIZEBRE b % (MAKRE) T
BEEHHE LI,
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<4 7 v EREN L SREOKE 0N EORBWELLHAN
L, RBIECEIHEERCERLEIRDT, TNBET
BrORET, BBROFEOAELELIRDbhth o1t
FECRTAHEOH5 BE). —7F, ~1 27 ERBHT
RN BRI B L6045 E TERE LY w B (p<0.05) (K
1), MBEORGIL, BEMEXIN%ELTERTE~I 77§
RERCRBERISSHHONEE CEERETLRD Iz (465
£ 604 Tk p<0.01, 754 904 T p<0.05) (K 2).

2. CS 88X ACTH

~{ 7o BERBHORBH®O CS, ACTH v O BE
EREBLE. WPhb <1 7 rRBERTIIHBRCLELT
4 7 e RREORRCHINY B (& b p<0.05) (K
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Fig. 11. Effect of the whole-body microwave exposure
(microwave) on plasma prolactin in rats pretreated with
intraperitoneal administration of angiotensin .  Each
point represents the mean+SEM. Each group is compo-
sed of 6 rats. Significant difference from the control
value ; *p<0.05.
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Fig. 12. Effects of the whole-body microwave exposure (microwave) on plasma prostaglandin E, and prostaglandin F.a in rats

pretreated with intraperitoneal administration of angiotensin 1.
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Abstract

Effects of whole-body microwave exposure on normal pregnancy were experimentally studied in rats. To clarify the
endocrine pathogenesis for the placental circulatory dysfunction and the involvement of endocrine systems, placental blood
flow and seven endocrine indicators, i.e., corticosterone (CS) adrenocorticotropic hormone (ACTH), prolactin (PRL),
estradiol (E,), progesterone (P), prostaglandin E, (PGE,) and prostaglandin F, « (PGF, « ) were measured in rats exposed to
whole-body microwave at an intensity of 10 mW/cm?® and at a frequency of 2,450 MHz. While no change in the placental
blood flow was observed in the control rats, the value at 45-90 min after the exposure was significantly decreased in the rats
exposed to the microwave. Placental blood flow at 15 and 30 min was increased by pretreatment with intraperitoneal
administration of angiotensin II (AIl). By contrast, no significant change in placental blood flow was recognized in the All-
pretreated rats exposed to the microwave. CS, ACTH and PRL were increased by the microwave exposure independent of
the pretreatment with AIl. E, was decreased by the microwave exposure independent of the pretreatment with AIl. P was
increased by the microwave exposure in rats without pretreatment of AIl. PGE, was not changed by the microwave exposure
in the case of either non-pretreatment or pretreatment with AIl. PGF,a« was increased by the microwave exposure in rats
without pretreatment of AIl. The present results indicate the possibility that excessive exposure to whole-body microwave
induces disorder in pregnancy in terms of placental circulatory dysfunction. The data suggest endocrine mechanisms in the
decrease in placental blood flow which is induced via an effect of microwave on PGF, « as well as on pituitary functions
responding to general emotional stress.




