Study on Uterine Circulatory Dysfunction
Induced by Whole-body Vibration in the Pregnant
Rat and its Endocrine Pathogenesis

BEE:jpn

HhRE
~EH:2017-10-04
F—7—NK (Ja):
F—7— K (En):
YER

A—=ILT7 KL R:
Firi&:

http://hdl.handle.net/2297/8455




SRAEHEEZRME 1025 £3IE 450468 (1993) 459

L BIRENC L HIFIRS » P FERREEL
T DR WHIRE BT S A5

SRAFEFBORBETHRE CEF ME RHD
X B MEX

L ERENC L ATFEIERA~OEELYERICEN L, -2 0B4E Ls FEMREOEIH LD P IR &
BEBELPICTHIDIC, Ty MOIEEH 8Hz, IREINHE 10m/s’ D& HIRBZ0SFRAML, PR T2 M &% NE S
LLLLICENRERD A F 2 AT v v (corticosterone, COR), = A } 7 ¥ 4 — /- (estradiol, Ej), T FRFE Y
(progesterone, PRO), 7w = % 75~ ¥ v E, (prostaglandin, PGE,), FrA 275wy F,aprostaglandin, PGF.a) 2l
i, FORE, WBRIF o CREOKEF, FEMRBCELRBDSNh o foht, EHRPRFELMLAT » P TR
BEEIAETSS L 05 TR BDI. T v¥+ 7 v v [ (angotensinll, Al) Hif&ED 7 » FFEORERIEDREY T
e GBETIZ164 L 305 THRIMA RS 1o, EHRBERTRLOHMIRDHAT, 0 TORIHEE S 1z, COR DEE
BB ANRICNE RS, 208N Al 5L »>TE 7o BBERI s o7, B & PCFa i, Al A 5O HHIC
b hE, HEEE S SEDRENOMCAEEAELIBEEE i »7c. PRO & PGEIZEFEBAMIC L » TH xR
Wi, E1r All BEHOWNRE LIEHEBNOMT PRO KIREESEILRDONILN o7, PGEAT-OLTIX Al it 5
o TLEFERHREOHESE DL,

LU EDRERN S, 2FIEEC & 5 EEEE~NDEES, FE M REBA 7 o IR~ DBEEREE L 5 5T, RRW
BRI, ZIOTFEOKEDORANE, T PGE ~DOHGIEMAE M LTAELS Z Lo Rl SRl —HIZIXFE~DE

BEER, A IEHEHOETABEA L L AL LIERALEETERWLEEL bR,

Key words abortion, blood flow, prostaglandin, uterus, whole-body vibration

2 HRIHIIFREOERE LS TO RN LS EE S BE
INBLIRBEDOZ LAV DM, HESOZBENIIDREESL &
VEEERILE, —OEBIC X A By BH T ERENR
PO DL, FORBICLAFE L L CHBEME-NSW
REBEEA~OBE, VFEEEDE T OMIRFEE DD 5\ B HEIR
FEAMBLN TV B, X510, fERDEZNFICILEFKE
KE-THREXIIUDE LEERFEROEENSIERIIND
TERRLTELS, S EDHO BRI HTAEE L
LT, BEEECHIMESORESREINTL Y. 20 &
I EHIEE & ERIEROBEOR MBI EHEN TS
B, FOBRIC O TR kOB S & EHT AU
ELWBY. TiRbLeHRHREIMBEL L IRE T, B
¥, BRESARRKCHELL, 2ho0BBLEHETER.
BHLOE@EZL, “hbioinz, WE, BRLEHD\VIIHE
ETOMFRL > EBRHNERDBENSESADLIR DY,
ZTDrdIc & SRR L A BB ERNAENORERTHIL
RIEBCH LG E V2D, T2 TAWERTIIEFIRBOIEE
DEEY, TR » PEAWAZ LI DERIICHLMTT
HIERRAT.

LIAT, BEREDEFEROEE T, FTEBERDED
EERL, hadld, AET A RWRBREORE,NMLNT

FELS G 4 AI9RRAT, FHEFE6A 2 HXE

AW, EEIERE TR, Y e A& 7 F v L v (prostaglandin,
PG), $iz7m A %8 75 v v v E (prostaglandin E, PGE) & Xk
V7 a Az s 3 vy Faprostaglandin F.e, PGF.a) 2\ &
MEFFICEE FEOKEOAS LM T 2EFELbA T
AW Xpm xR b B Y Y (estrogen, B) R TR A AT B Y
(progesterone, PRO) 7¢ & d Mkt £ v &2 0 13 I8 1 IR
DEFIIEEL RFLTWAEEZLRATLA"Y, Lizh -
TARWRTIZ, SBERHOIRES » + FH DBy, ik
BRI FERIEBEE L RN S TRREVER M T 5 B
BER AT S Z L1 X D, EHIREIMUKIC RETREY LD
TR ED R OB+ LA TH LM T 2 Z Lk laT.

MEELVHE

. RBUR

{8 L7 BIZAEIR O ~11H, (RE 282126.2g (P ifiE
R%) @ Wistar Bt > » b (SLC, ¥ 24lETHS. W%
OWEES » + RREANE LERBHENCRE T ORE S hiclis
ﬁﬁsybk&kL,:ma%ﬁﬁlaﬁ&Lt.:h&sy
P ITEEERBALAET 2 R, AV = v 2 LERER MF () = v
ZABERITE, HHR) B IUKOEBERA LA — 4 5 —
ST, 3~AR I BELT, 128HBREORBEY A 2 4D

- Abbreviations: AIl, angiotensin I ;. BSA, bovine serum .albumin; COR, carticosterone ; E, estradiol; E,
estrogen ; PG, prostaglandin ; PRO, progesterone ; RIA, radioimmunoassay
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R, 5 LTELRAES L L IEREYE 100 &M
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& 50 Zinz o, X HEMRL 37T12C DY 4 —% —~"AT
05 A vF 2= a vEfFolk., EFEy+¥FOMmiE
100u] 3 X O+ FH v FmiF 100ul Mz, & <@ERHE, 5
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i3, BEAEY 100% L LTHT (K2) L ShEECD,
BERBO0SEL VIEBNOTEMRBEC HFELE TLEDL

90
-
=807
E L}
a ]
70 - -
8 T
< [ -
= 60 b .
£ . e
S ~‘~
W 50 i SN
oM L TTea
> :
40 *
30 4
Before 15 30 45 80 75 90

Time (min)

Fig.1. Changes of uterine blood flow (UBF) induced by the
whole-body vibration (WBV) and no exposure (control) in
the rat. FEach value represents a mean + a standard
error obtained from 6 rats. @—@. control; A-A,
WBV. Significant difference from the control value;
*p<0.05, **p<0.01.
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Fig.2. Changes of percentage of uterine blood flow (UBF)
to the value prior to exposure induced by the whole-body
vibration (WBV) and no exposure (control). Each value
represents a mean -+ a standard error obtained from 6
rats, -@—@), control ;- A-~A, WBV. Significant differe-
nce from the control value; *p<0.05, **p<0.01.
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fEx 100% & LTHRELTRTICET L, AL+ REHFTR
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COR 2L TR BHC L ~IRBIRETIX 5 KLU T Dl
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Fig.3. Effects .of the whole-body vibration (WBV) on
plasma corticosterone (COR) in the rats after exposure.
Each value represents a mean + a standard error obtained
from 6 rats. - Significant- difference from -the control
value ; *p<0.05.
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4) PGE, PGF:a v (human chorionic gonadotropin, HCG) DA™ Listic 4,
Al + IREF¥ D PGE, OERFONMBHRETHS ALl IHX, E % X 0" PRO Q@A™ %3 fi3 5 Z & 12 RN Bitd s 4
BB R ED T (p<0.05), PGF, a 1212 ZE LA Fe s o 7= FHRCEHEEIND., TERRBEOREL, ZhoDhmrz
(X110). VEBRI-TELZ LY, sRTFERRPRORE I \HE
DEENERE LD > HZ LxELh, FEEREZOR

% = ERANBZ L), FHIEREOMELHETEDLEL S

EREROBEINE LA T, TOBEYI| I TER ho. EFERENC LA EEEROBELALAFECIL, &
Lo THEATIRDEY N, TOBELL-TEDLR SR BRBIC L - TFEMRBEOBIAHERIh, RABCRBER
TVREYETIEEL LT, b MBI REERIEOR L ® PRO Db bEE & hiz. PRO TN TOMAECH T

- £
€50- 9)100- *
2 ’
=40 - —1 C 80-
5 o
B T S —T—
©30- / % 60-
= o
® o) —
D20 9 40-
@ o
£ / © /
&10- / £ 20-
a / L
. A _ &

0 )
Control WBV Control WBYV

Fig. 4. Effects of the whole-body vibration (WBV) on plasma estradiol and progesterone in the rats after exposure. Each value
represents a mean + a standard error obtained from 6 rats. Significant difference from the control value; *p<0.05.
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Fig.5. Effects of the whole-body vibration (WBV) on plasma prostaglandin E, (PGE,) and prostaglandin F,a (PGFa) in the rats ‘
after exposure. FEach value represents a mean -+ a standard error obtained from 6 rats. Significant difference from the
control valye ; *p<0.05.
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Fig.68. Changes of uterine blood flow (UBF) induced by the
whole-body vibration (WBV) and no exposure (control)
pretreated with intraperitoneal administration of angiotens-
in I in the rat. Each value represents a mean + a
standard error obtained from 6 rat. @—@, control;
A A, WBV. Significant difference from the control
value ; *p<0.05.
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Fig. 7. Changes of percentage of uterine blood flow (UBF)
to the value prior to exposure induced by the whole-body
vibration (WBV) and no exposure pretreated with
intraperitoneal administration of angiotensin I in the rat.
Each value represents a mean + a standard error obtained
from 6 rats. @—@, control; A-—-A, WBV. Significant
“difference from the control value ; *p<0.05.
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EENERLYES L Ehs PROPDAFEHRBEEOMY
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Fig. 8. Effects of the whole-body vibration (WBV) on
plasma corticosterone (COR) in the rats pretreated with
intraperitoneal administration of angiotensin . Each
value represents a mean + a standard error obtained from
6 rats. Significant difference from the control value;
*p <0.05. ‘
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Fig. 9. Effects of the whole-body vibration (WBV) on plasma estradiol and progesterone in the rats pretreated with
intraperitoneal administration of angiotensin 1. Each value represents a mean + a standard error obtained from 6 rats.

Significant difference from the control value; *p<0.05.
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Fig. 10. Effects of the whole-body vibration ‘(WBV) on plasma prostaglandin E, (PGE,) and prostaglandin F,a (PGF;a) in the rats -
pretreated with intraperitoneal administration of angiotensin II. Each value represents a mean + a standard error. obtained
from 6 rats. Significant difference from the control value before stress; *p<0.05.
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Study on Uterine Circulatory Dysfunction Induced by Whole-body Vibration in the Pregnant Rat and its
Endocrine Pathogenesis Wakio Ohsu, Department of Public Health, School of Medicine, Kanazawa University,
Kanazawa 920—1J. Juzen Med Soc., 102, 459 — 468 (1993)

Key words abortion, blood flow, prostaglandin, uterus, whole-body vibration
Abstract

Effects of whole-body vibration on normal pregnancy was experimentally studied in the rat. To clarify the endocrine
pathogenesis for the uterine circulatory dysfunction, uterine blood flow and five endocrine indicators, i.e., corticosterone
(COR), estradiol (E,), progesterone (PRO), prostaglandin E, (PGE,) and prostaglandin F,,(PGF,,) were measured in rats
exposed to whole-body vibration with an acceleration of 10 m/s* at a frequency of 8 Hz. While no change in the uterine
blood flow was observed in the control rats, the values at 75 and 90 min after the exposure were significantly decreased in
the rats exposed to the vibration. Uterine blood flows at 15 and 30 min were increased by pretreatment with peritoneal
administration of angiotensin II (AIl). By contrast, a significant decrease in uterine blood flow at 90 min was recognized in
the AII pretreated rats exposed to the vibration. COR was increased by the vibration independent of the pretreatment with
All E, or PGF,, was not changed by the vibration in the case of either nonpretreatment or pretreatment with AIl. PRO and
PGE, were decreased by the vibration in the rats without pretreatment of AlIl. In particular, the decrease in PGE, induced by
the vibration was found also in the rats pretreated with AII. The present results indicate that whole-body vibration induces
disorder in pregnancy in terms of uterine circulatory and ovarian dysfunctions. It can be said that a decrease in uterine blood
flow is induced primarily via an inhibitory effect of vibration on PGE,, and secondarily via a direct action on the uterus and
general emotional stress.




