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BE SRR EEERCTH HHEZEEK (antiepileptic drug : AED) »{#FH L T\ SHEIEGIORE RITE
RN UBR R PR EEFR D AED i2xt3 2 RIS %E 45 Lic, BREMPOER L ERHRECEL, B
BELRSETHLH I EXHER L AED RRAEEMISAZ S E L, 20RERESH(REM), WHHREES
(BM), 4K#E8) (TM) * AEE ORI ZBER LY EH L0~ HHE L& L E BN 2 1To7%k.
ZTBOHEECIOMHOHEER Y, TBHAEOBEMCIHEEEBERE LY ZOEE L L, fetal
state ZEHZERFHEIA O REM O0F &2 X Y REM #i & non-REM i X 7 LA o KB EI &, FrchefE,
REM iz 135 REM BEXEH Ui, R %32~358 £ 36~40BDRIER- B D 2 Bl 4513, FiE+H
BEN K EEFERTHORIFZ MBI L L TR TV TOREREB . AED #2553 TR
BELHEILC, 1) BM o HBHE Bl s TE 2 RBo i, TM RO REM o H B AEE 125144
BB TAEZ oot 2) BIEEEA G5 REM #0 HBEEISIFHEOmE & L #mL 7.
non-REM B3 lic o 2 HBEE DA % A% . REM o #mREEIsiicil s Z2 B T 5 01
stL, BEHCREETAEAIL S, non-REM B0 #HRE S cEW g e, 3) REM
FEIEY & SBPERDIH, 100%D REM BEE % T o 0EG 3 E LB lieh2l, 4) HEM
BIfR$ T &7 REM & BM X O'REM & TM 0o —EMIC 3 Bb iz osote, D EoERI Y, BECE
fTL7 AED B RAPRMRERIC LIEEIFR L, BRIETE <4 — v, FIclER ) X 2B 5 2T
&, AED R F0EASMAE LB L ) FopRich b o &b, AED#5EIC X hEIR Y X &
DEA LIz ERBRBIC TS ZhEHIf T2 EAFRoBENFEL, ~OBEEINERABRIC X
W®RI D Z EDTRE IR,

Synopsis To investigate the development of sleep rhythm through the analysis of fetal behavior, the
alteration of behavior was studied in cases with maternal antiepileptic drug (AED) administration (n=13)
in comparison with normal fetuses (n=16). The subjects were classified into two groups according to
gestational age (32 to 35 weeks and 36 to 40 weeks). The frequency of breathing movement (BM) and the
REM and non-REM rhythm modes were affected by AED. The 32 to 35 week group showed an increase in
the appearance rate (AP) of REM, a decrease in the duration of REM periods and normal non-REM periods.
The 36 to 40 week group showed an increase in AP and prolonged REM periods while both non-REM periods
decreased. A decrease in REM density of the REM period and a low BM frequency were distinctive
findings in both groups. These results suggest that AED directly affects the fetal central nervous system,
which regulates REM and non-REM sleep at a higher level, to alter sleep modes. The differences in the
patterns of behavioral modulation of REM and non-REM rhythms in both gestational age groups induced
by AED indicates the degree of central nervous system regulation of REM and non-REM rhythms.
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*1 BRAFEGIOFEH
Gestational age

at examination Gestational age Birth weight APGAR score

(number of cases) at delivery (1 min.)
(mean=+SD) (mean=+SD) (mean=+SD)
32w ~35w|36w~40w| total
AED 7 6 13 39wbd £ 7.7d 3,176 +404g 8.8+0.6
control 9 7 16 39wbd+9.2d 3,085+247g 9.3%+0.7
AED : antiepileptic drug cases
1 ) MRBZE

FEIRFE ORBIC KT 5 TE OB PR g
FOBERXREYRTHEETHH LE LD R
Bz = o ¥ CHBEEKBEY BVIciE
REABOEMACOHIZE D, v FRIBIRKT S H
REERORERELRAL LS5 L THIFEZE
e TR, BARICE T S IEERIC
#18 L [ERED behavioral state 2MFET A Z & A8
B O INTELNO F - EERIBCRTS
BEAR V) X 2 DRERLZ WA HIET 5 PR AR D
BHERE S S o0 H I L Ligs
b, BEOTBHRIZhE LD TLRECIVEL
CRieh, BxoNNERVBRESTE, OVvTik
FRRHRERDRZEIC\ DI 5B Y 5 2 L vieD
WTCTHEHARHD A% S BEBZRB T WD,

AR RIFENE T H 5 PUERZEE (antiepile-

ptic drug : AED) X F g X v Bz fE
A+ sEHT, BEYERBLKBEBTTACL
DEILNTR DY, ZOREESIIEEAR LD
BELYE 2T EHEIND, KIFZRIIE, TA
HAEHHERD 7o AED 2B L T\ BEF D
FRRITHOBILETAN, Trof@inbihb
DIEF PR RERERICRITTHELY T,
BFrrzofERL Y, b b ERPREEROBEER
ERBEAYEETH EXHBE L,

£2  STEEROERFIEREME

PHT+PB PHT+PB+VPA Total
32w~ 35w 2 5 7
36w ~40w 2 4 6

PHT : phenytoin, PB: phenobarbital,
VPA : valproic acid

Epilepsy & f O 7= D iEE#E &+ AED » R -+
B EDLEE SN T32:8 L O E IR G 135E 7
(HBEBD, RUWRBEE L THR L SRR
WO ERFEREEIGEF 2R E LT,
SHEHNC B\ TR B E B X 5 R JEET
PITWIERBR O E# - L 2R L, Ny
BE AT O - IFIRE SIS X D 328 ~ 358 & 083638
~40;BDO R H D 2 Bl o CRE R T o7,
X & U TCHEGNC IR RARSE & 7o o 7e ik e <,
4] & % appropriate for date TH4 L7 (&
1), AED & L T A & h e ZH i phenytoin
(PHT), phenobarbital (PB), valproic acid
(VPA) @ 3%, PHT & PB 3526
FEHINCER2), EEFOMPEREZBRITE
DEEER S & DGR OREIN, R OSHEO B
McRE Uiz, AED %8 8 U7 fEFI© A5 e
FER %R LIS ERNE A B e DT,

BB OBRIKEOBER ORI 5 BE
WIS E > A\, BRER 1 R mENSIER
TFEIEO LN L HHER LI, 6050590
ST o, BELCKRETH IR REES
(BM), ZEMREE:EE) (REM), HK#E®) (TM)
TH 5. BM XfRIE D fakE« 5B D EBh 0 b, REM
GERRRATER O K E OB X 2 bHIE L2, A D
EEEAN Vb2 h—FHAVIVO AL RER
ELTTF— 2 Vva—#—CfifEl, aviea—4#
(7 Frnr7exyy—Sanei TTIDICATIL, F
BOBEN 2T o("1), avea— 2k b
RINEHT OB A 1 == o b, 3HRE1
a7 LEZEL, moving window iz X b 1T
D7z,

BRITE Y ST 245 2 -2 L LTLHUTD
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Analyzing system
(Breathing moveme@ CTrunk movement ) Rapidmii,/‘:zment ) Computer
FACOM M360
Signal processor
T ) ] ] 7717
V monitor TV monitor TV monitor A/D converter
Scanner C Scanner B Scanner A
3.5MHZ 2.5MHZ 5MHZ ﬂ
y y vy Y
r A Interface| 8ch casette
data recorder

M-mode
Scanning
recorder

X1 BaRA

S5HEEZFHREL, AED 0 ETEBIICRITTHEK
DWTHER R Tk,

1. ZHRARTHOHEHE  HBHAEX1 =
=y b (QOBHED) Tk} s&5T8OHBAEHKTE
HLiz,

2. REM #1 % 0non-REM #i o> H I €l & - &
BEMAY 1 7y 2 (30HE) Lol TXY)
D, REMoLbhnb 7 ey 7 i s
REM#i, 17 %=y 7Ll EREM M hbivie B
#i% non-REM #i, = LIS o BFE: 58 E 1
LEHR L, BIERMENISD 5 REM AT
non-REM o El& (%) #EH LI,

3. REM #]| %2 0" non-REM H#f o 5 f5 B i8] © Bl
RoEFICE S X, REM #i % f non-REM £
Bk () ZEH LK.

4, REM #E | REM flo B e B a3
HicbXEBEIZL 5 REMEE (%) #EH LI,
i REM i35 REM OfFET S =2 = »
FroEIEEEHRTALOTHSH, T REM Hio
5 TCREM OFHET A==y b3l 7wy 7
FEfF L THROR LS DEE (100%REM den-
sity) HEH L.

5. BTBO—BM FTBHO—EMEE ST S
Frhe L THEAEBEEZ AV, 2vda -2
B bDiAA7 BM, TM KO REM DOFFRF|7 — %
v, HEMBEEH>HEHB L, TBHO—FHHED

}
t—o\o————i
non-observation !
period [ 4
6ch
FHR paper
. recorder
monitor
MT-320
TEVEIT O > A 5 A

B, SLAH 0wk A EEAEBGRE (r) R
& L7, REM & BM o #HE AHBEBEIH » B H i
xDEHO—FKMEH2BEHNTL ==y F B
TREM & TM & OBfRI1Z REM #f & TM o B4
HEHERLBLBEMTL 7 ey 2 BALTOMNERYFT
W, FREROHETAEBIRE B L.,
AR EBIT AU L ) v T A Y v 2
B X oz,
e

1. EEHoM+EE

A M AF O & EFORE IRRIETE OBER S
EDMRE LIRS TH Y, SHREFICERIL K
Mmoo FH & EEx PHT 8.1+7.8, PB 13.9+
6.7, VPA 33.3+19.3ug/ml TH>7z, VPA X
s I g EE N D 1. 815 T H 0T, HEHFID
MAARERAERORIE & IERADOESMF
BECELC (K2),

2. HMBTEHOHEEE

AED # 5%l BM o HBAHE AT T HE
BEEOBAEAZED, B TIEBRORD R
BH7(36W~40W : AED ; 1.04+0.71, control ;
2.07+1.04E/10% {p<0.05}). TM & ' REM
O HBEMEE IR & & AED #5-3 & I BEIcE
RS ot (XM 3).

3. REM #iX% 0" non-REM i HE &

FIE RPN IZ 5 > 5 REM #i & non-REM i
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ug/mi 32w ~ 35w 36w ~ 40w

60

[] Maternal blood

50 at examination

40 Maternal blood
at delivery

30
Il Umbilical blood

20

PHT : phenytoin
PB : phenobarbital
VPA : valproic acid

PHT PB VPA

R2 HHEEROBER O EP A ERE

32w ~ 35w 36w ~ 40w

50 4.0 3.0 20 1.0 0 0 1.0 20 30 40 50
( times / 10 sec ) ( times / 10 sec)

* p<0.05

K3 FRETEHOHBEBAE T 5 AED 0¥ &

32w ~ 35w 36w ~ 48w

100 80 60 40 20 0 0 20 40 60 80 100
(%) (%)

« p<0.01

* p<0.05

X4 AED ® REM #i% 0 non-REM #i 0 H B &
I RIE3 B

HEXAED I X W BbE =L 7 (X 4). REM #j
BRI OMEE L L B BE S oM inEd B e
(32W~35W : AED ; 72.8+8.1%, control ;

60
( min) ( min )

Wy control

X5 AED ® REM # & ¢f non-REM £ o #5 i i)
R+ E

« p<0.01

53.4+11.6% {p<0.01}, 36W~40W : AED ;
82.9+13.4%, control ; 61.0+13.4% {p<
0.01}). non-REM H3#8ic o  HB L4 0
D% BB e (AED ; 12.9+11.3%, control ;
24.4%+8.2% {p<0.05}),

4, REM % 0" non-REM #i o> ##55 A5

AED #2511 X b REM 0 & BER LA ©
BHBCBEA AT 0L, BHCRERETSHE
M4 bt (32W~35W : AED ; 25.0%£7.747,
control ; 40.1+9.157 {p<0.01}, 36W~40W :
AED | 39.0£14.443, control : 28.5+11.0%),

non-REM ] © it RE Rl (2 4 1 C 32 B 1o 34 X
ttz (AED ; 6.0+5.3%, control ; 21.0+7.6%
{p<0.01}) (®5).

5. REM &%

KEEC L D EH L7 REMBESHE
AED®E 5 TH A % 3R » = (32W~35W :
AED ; 44.7+13.9%, control ; 62.3+10.6%
{p<0.05}, 36W~40W : AED ; 59.0+10.1%,
control ; 73.1+10.4%{p<0.05}), L#» L, REM
B8\ T100% D REM BE > RT 7 v v 7 0
FG X AED BB LM RB L O EX D e
note (K6),

6. HITEHO—HMH:

HE MBI RE T &% REM & BM & 0 REM
ETM O —FH X AEDHF 56 & R & o
ERRD IO (7).
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32w ~ 35w Ibw ~ 40w

90

E} control

N o
X6 AED ® REM BEICRITTHE

32w ~ 35w 36w ~ 40w

cantrat

M o
X7 AED O&ITBIO—Ft e R+ B8

¥ ¥

6 VB o o X 1 R SR BE D B TR X Bh IR M L B
ETARHCALILICELY, SFEXFEREHYH
EL, FMCiT> 2 EXTRETH S, LivL e b
fRIRC DV C ORI HERANCR SR T b,
e MRS IS W TR RIS T 5 A
RITBCRETHECE T 5B E 2 v, Ar-
duini et al.®{ naloxon #5-12 X % behavioral
state D &t H & i B2 3513 % endorphine ®
M OTFTEEM 2 ¥4 L, Richardson et al.2Vi% meth-
adone I X 2 FBAREB D ZEIC O THE L
WBD, ThALbWThERC L HBIEORIE
DR MEDOEYMA D ETHRKTH B,
AW TIL AED #5112k b TM, REM o418
B XEAL L e ho 72 h BM L IFE RS 111 35

1345

THEHEENER L. BM O HBMHEENE~ D
ERIZIVETHAZ RIS HbhT 519,
T DR BT O T F R B4 b
%\ 03, Dawes et al¥ O3B M EE =5
L OB SCERAMER S, BM &
REM REfE & DBAR<, X b Loz Xk %
BM O#lf#El A 7 = X 22D THEL TV 5,
REM & BM OHBEIMOE I IIMSBIE L <L DE
BMERRTIRETHD EDE LI E, AED #
Hiwk b BMix#EH4 LT4 REM & o /BB %
LB Z BRI Z &3, BM OB MED L
ALY EOFHEC X Db DThH B I L EIR
BT HREIEETE S,

AED B iRHEROBEN M2 5 HKTH
h, Tt b EoFRC/ERT %, PHT ©
ERA A = XA B L CRERBE IR T LB
FIHREBHERII BT 5 > F 7 RADESHMELE
LIRDZEIRE DY, Fic VPA ZHREEY
HTHh5 GABA %/ L CHREEME R % RIE
LERABRET S EXHY, Zhb2FivTh
S T O MBEBER RO BREM 2T 2 2 7EA N
FLIhd, PBIREEGRIER, BHRICH LCE
ALURBBEE~D EfTtEA v i 22 W4+ 5 =
WX BEBIERANELIRT WA, ALK
I 5#HETIX VPA, PHT 51 & AEE~DE|
TERE I GEERTED, ThbDEFOIER
BF»6E 25 LBRETHOE(I T PBIz &
2bDTHAS LHEINS, EBRESET 5+
RET2MBEH L 26T TR D, REM
BElR 2 & T MBI AEEE T B Z &, non-REM
BEAR 2 2 & 33BN FA2A¥E: (lower brain stem
EEG synchronizing structure), Bi¢ZEED, 4
REHFET D EDHERIRTLBED Lol
CHhHDOFREMCHERO V X 208 %#HI T
LTI, FBIRIh L W B kfroH
BhboBEMEMESTERICIYa v e —LEh
'CL‘Z)I)Z)”,

AED # 50 BRI 5 2 2 &Iz >\ Tk 4«
DEEND D, A v g -V FREHIZE 1 REM
EREZIH T vbhTtuvb, RAREBWT
PBRrolEBREYRBRE CERBMcED %
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REM EERR D &l & & FfRf 2 &8, &
non-REM HEIR & X h 5 Bk 2 oERZHEMI ¢
52, FHAE IR IT APFFE TLL Gabriel et al.'V2s
PB o# 512 X b active sleep DEIE A L,
REEE BRI 5 2 &, quiet sleep %
Whntszé, BEDY X2 X v HAMKS
TEEBELTWA,

AKBFF2Tix AED #5112 X » REM Hi o #Hft b
R, HEEEAE L7, REMEBEREAD L
73, 100% D REM BE Z /R~ TE & IR EELR
»3 REM o €& 0 ik REM #E Of&\,
T 7ci>b REM 2ABEIIC L AR b iz WEREE O
wEnchsrEE2bhbd, AED 51X % REM
HE OB\ REM o inid REM Fi#k & LAz 2
LEH LTV AREREDEZ OIS, ¥ REM
BEIR LV 3EE DO RZRME & 15 non-REM
R Z-OEFLEMTH H997, KPP T non-
REM #io HBEI & & Bt 0 B EIRE o & C
AUtz &, non-REM BEIRF D & D23 FE B
BEd ) EREREHCES L AED X A1EH
DHERTIRRWI ERRTHEREDELZONS,
AKBFFEIc 135 REM #i, non-REM fio @i
P RPHR A EIT S\ 5 REM R, non-
REMEEIR & R EBETEWRIB R HTHH 5D,
AED #5-#lic ki 58520 REM #, non-REM
HOBTALITAERE B IR A EEHED £ 5 =X
AR EIOTERBINTVWAAEELEVWEEZD
5, Lichi o TRIFRORER IR s\WT
HERZHET S P ROBEIFET S &
R THLOTHY, ERBABIC X AR Y X
Lizxt1 % AED o &0 &z 0 EREM T
BHEMFROBEREOEXYTRETEEDLD
EZzbhnsb,

FE R OTERHEICB T 5 R R OBEERE
s OBECHERNFE L HbiThbh T E 2, {7
OB D 5\ ITERIER I REARICH 5 MRk
RORBRFEO—2>THY, RRIEBLCE T LDFT
Boothick b, FERNICKT SRR
BERMD Z EDREETH DY, BAOLEBETIE
T ARREITEBOFMIcET R T, BRETEOE
A B PRRY K AR BE o B BRUPEE 0 7o D D 1]

HE 54358105
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