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| M+2SD> | M+28D<

M-28D< | M—28D>
Sleep onset time 0 1
Waking time 4] 1
Day sleep time 0 1
Night sleep time 0 1
Total sleep time 0 1
Frequency of day sleep 0 1

M: Age-matched epileptic children with anticon-
vulsants receiving more than 6 months.

19



Age of ] Age(years)
¢ onset of Histary 1.5 7.3 34 4-5 5-7 7-10 10
ase convulsion . ) . : : .
1 MM/M West 4m ﬁ:ggg;;g; —
2 WW/F  West 5m (- —
3 WM/M  West  ly4m (-) ]
4 AM/M  Lennox 3y3m (-) ee—,
§ M West  en  Neopately
6§ ST/F  MWest  4m g‘;g[};i‘;‘;
S S/M EIEE  1ad  consemitel L.
8 HK/K West  1ld  Neopatal ] .
Neonatal ]
9 KT/F West  38d i s ] —t
10 YH/M  West 1y () ] -
11 TK/F West 7m ﬁiﬁﬂiﬁﬂ
Micro- 3 pa—
12 FY/F  Mest 8 Caphalus ] —
13 YA/M  Lennox 3yllm (-) ————
Neonatal —————o
14 ST/M  Lennox  1d  asphyxia ; "
15 HK/M  Lennox 5m  luberous } .
sclerosis ———
Prurent 1 —
16BY/M  Lennox 7m  meningitil -
Tuberous 3 —
17NM/F  Lennox 8m sclerosis] —

= 1

mBE Ui,

o, WEARRL, FHERER), 775 R R
M, EFREREE, BEENSH, ERERESC OS5
Hlt, FhENOERBONERHDO Mean+2SD %
C2T1AAUERRETABAERELL, LOHEARK

1LExE%, 6 HAOFTHLLLE E1).
B OR
1) B
EFL, 2, 3, 5 ORPREIT, WREEe » ALA

a2vire—AIRTED, EH 434 3 FELIRICREE
AL, EMLT RBERESEI AR, AROE
H, BEOHBREREZ.S Hh, ILEIFHCIX, A
B, BEOCRh, BREEROERI L DI, T O
i1, ZEIIOBREOBRNA LIS, ADL TRRYE
7o, HWHRED DPA % BHFPTH - fo. fEF 2 1%
polyphasic 7oiER2 RIFHK I FRITR-T I b,

¥ B EERD BEEL L, LA L 3EATHETIE, Th

20

RER-HE Y X 2 0RFHEL

BIREEE L, Zoflmiiicd CZP 2 ER L,
FEH] 311 1 Bawrid polyphasic MR H Y, 28
H T EREES BEML LY, ToBEELL TV
%, DPA  NZP §tf7 5 DPA BH CHET TH
b, REGI5 ERIFHEE 1 FEL BHERS S, E25
BA ¥ CARRBHANBCENRCEATH D, ST E
THA S5 UTIEE(L LIz, Zofilik PB 2@iih» & i
HALTW3, 2 IfoBhRhEREL L R f= b5, ADL
ERE e o7, 2EEEE CHHEEN OOV,
SER 4 137 + v REENEY LICEEFC, polyphasic /g
IR A DIWEATH D BEDOX I CFHRRFFT
ir, AIREFIOER, polyphasic ZiEE, EBEEO E
FUREIRAY, FfEO = v b e —n 1 EL e » CTIESE{L
LT Bz el bntinote (K1), SEFLO 25
BRTORED, $BEDX I RELEL & T1E%D
HEIAHTHB,

2) HEAE

HEBFTREx OBRECESREIERL, TRA



H K. West syndrome, M
0 6 i
. b 12 18 24 ppA,CZP

4y6m - AR - At ? L
Pa o % - LR P
L z T ‘l x4 _—
P : S
A oA . .‘\, :‘_" —
“ant o, v = :"' —
» .- - . —
“J’ "I"u 'J) .i‘ A LA —_—
P L - T —_—

.- . v
‘,\. ‘e o Tk R “ S =
dy7m - =t L .l oy =

LI - a a e
L - - = AR RN =
LR » N - LY » "y v =
ok, o - T " t —

» - - - < [ L
¥ Nk oL - . A vy N ===
eMa Y - ar, n—h"
XA » v - - n v =
Bt e e e = »t ", _—
xR ~ _ W Pl e 1
4y8 n'v Yy v‘ » : Y Ty » " ———
yom - OO A R TR I —
I A P R P Ao 'w —
SRR % = - _% A Eeoro g% [
WAL R ES 2 L R _
x»& » et - n‘*x",g —

e ——

K2 EASOEE-EEY X4, xREBRELRT,

LSRR OEACH B, & LT EM6, 8, 9,
11, 12{3 ADL ihSgEEpEERL ATk b, R
PNRERETS L, BERHESANRABEIHBRI RT3
PbDEBbhD,

EF 61X 285 ¥C, £ P& D polyphasic 7i: R
RLBRTWA, SHEEFEIARL WD, BEAL
OBETIIHERT L i, ARERCHERS O RBIEH
MERR OBETAEEEETS - LIRBEIh Ty, i
7 (3885 tonic seizure 2L JER L, BARK X » BE
L, VA2BEOKREREREL -T2, Ll 1EMNR
EoEmIBERMNEC L b, = OB S BEIR-
HERY XA DREEIYE Lish wi, EF 8 XEREN
HCRERERL Dh, HERARES~Thios, %
HLAD Y XA DEARS Bhich ot (K2), fEF
9 ITEFI 8 & RO BEMERBEOSHER L THBH, &
OBAE, ARBHOBET~OThBRELL, BHoR
BRI ERIC 2 b hote (M3), = @ 2 filik
ADL, #@2REba T i {UTsy, RBEDL
BERTCTH-T, Thdroo2floEE-FEY X
ADELY X AL rh D HERBEOBECEZC IS Y
DEE L bz, IEFI0IL polyphasic 7x BERESS 1 %
XETH LR, WHRIMCIE AR TR E bk, EF
1 AR OB AH~DOE L Th, polyphasic 7nfEiR
Bz bhiz, ZoFh 5HTP o5tk - Ch4e<
EihLlch oz, 2R b0 XARER, RA—0kEL
T T T, episodic KHB L), BAKBES R
BT END T, EFREARRHOEF~OTH, &
BoBRERE, HEEBAOENSA bR, 7265

B BERFOEMS L bk, T bIXEHE
W LB 52 &85 -7, EFILSE, TRARE
HEERIIC tonic seizure MHAFE L TV SEFITH B,
ARPHERACIREI L ity & & X &R
DEMER A bhvie, T Ol X 5 i EERECRE
BEEOBZIS L, ME-HEY X20REO BEN —F
LibZ S L LEZR bk, S 14 1k Hidk RS
T, HABEEY D EEEENSD, 10F# X b EEG
E rapid ¥ K AXHBE LTS ERATHS, £XK, A
RN ED o Ty, BREBEH~OThBELL, Fh
TOZELNTHhOB LI tonic seizure MPFEFET D L
5z — FEREDELEZ LTV 3EMTHS, oD
SEFIS REERC X -T2, ARBOBEH~OTIILE
ETE i ofe, ERLGTER T H FERCLIEMEEE %
CREEL, Z0Dt Lennox FEEF~BITLIEMNTD
B, TOEGILREFI4 L FHRC ABROE LVWEH~D
TR - 7ed ECEERIFORRLAR LR AEST
BhH, ThbNT-x 0 LaFERL LV XA0%{ky
ot OREMTH S, FEF 1713 L-DOPA 2% —B5E
BERLEAL A BRETHERIR T, LORITEER
fERER L C5, ZOES S ARMO T L BRHEER
OEMe ERE TR bR,

b0 X 5w BRBCIEAOR RN T, MEE-EEE
) A AHHETH L ORRLRED o7, HITERFIC
Y XADEET SO fla bk, ZD5h West
SEFERL 2 6)C4 ~ 7T RICHEE L T\ /&, —7F Lennox
SERERAL 3 F1°C 5 5h: L0 THE L,

21



KT. West syndrome, F
Q 2 4 6 8 10 12 14 16 18 20 22 24 DPA,CZP,
g ’ * ) DPH.
2yr - = S —_—
= A X
—_— na —Aar e -
4 " =
2yr 1mo- » —
i 3 “ -
G - T ==
n < . £ —r w =
R S S—
A )“ __ N -« =" " =
A S Purys -.‘x'_ =
L i <. P
AR M . 6 RE =
r‘ . i . i, =
2yr .2mo- S RS N
LR f——
» “k— AT * TR oask
X ARL PN P e——
o =" L A= g o Tegm, ——
A L= * —_—
% ;;— : 2
2yr 3mo-
2yr dmo-
2yr 5mo-

B3 ER9 OEE-EEY X 4

3) ETHOMRERECHONIER-KEY XLD
% (M4

Z OEFNIFLRC AR OB F~DOFhi i bl
2, ThPMCHRET gt Olih -k, 3564 A
B% tonic spasms “CHEHE L, Lennox JEEEK BfTL,
L LT status epilepticus DIRBBIC A o702, SERIZ U
HE CIHER-EEY X420 BEXA LR, L
L5 6 P AEHL Y, RBECARRBHOEA~DTH
DBHbHh, FThicf- TERMOBRAHEN Lz, Shic
LHMOBER-HEEY X2iie o TV %, 2 © Kfiicix
akinetic mutism OEEKBLY R LT, — OB
1%, 5HTP, L-DOPA, DOPS I17s A S0%hHE L R & 7

22

pagl of:o

zZ =8

FEOCHER-EREY A 223 L &0 HE ko R
B, RASFOPIRER L HRET HEEREOFED
SHCH D,

FHEFFOMR-EEEY A 21%, BEHMO HVE
Fl1HBrE 40 D HFETBH, THITTRIEHEE
2ENBAFEXELC 5, = h b o FEELFI,
EEG ECixEatEpumiia bhb s,
2 slow spike & wave 2% Hh3, OB E LioT
APABREBEREOCERLBRALTE b, I bR

hypsarrhythmia



Lennox syndrome, ME., F
Q 6 !2 1&} ?4

— _— — PB,CZP,

S5y - : - — —_— DPA,CBZ
5y 7m- :: et
5y 8m- - — e
5y 9m- = — o _— = — =
5y10m- . —— __ = z

B4 #TFEROEER-BEY X 20RE

ADL wdEiRA bhinh o, HEDZ EnbFER
FHOmER-HEEY X & LWBHorho iy, g
MR AR EE TR LB 2 kith b, Th
@k, FEOTHEREFE TR, BE-FEEY &0 HE
EENAD, HE TOX5 a-methyldopa (« MD)
baby X 05 EL, BHEL ZIEERENCEEL
T BEEZ D ENTHTHS, ZHEAKRED—FHIC
Zbh D BEREDRER % A b D BIR ORI 5
DT 5 PR BB L TW SRR RE LT
WE, EFL DY X ADEER—BEDL DI E S HH
ERHLES, EERCERSEL, EFEEESLELR
Hhb,

KEBMEEO Y RARELYZD &, BEFcE~TR
PHEMELELhS,

FEFI8 & 9 IBIEEEE © ADL % RL, HRSHE

RA, FREOESBREOCHNSMERLT525, FEF
8 I LFER 9 TIXIE B iBiv U XA BESRE LT\
B THIINRYcHEY TS EIR-EEE Y X A0 ik
B, MRABEDOELY L - TWBZEERLTWDED
FREPbRh A,

DX A WBICEBRIEOSMPERIT L - T, B
[R-HEE ) X 2 BES RV, BBRE T RERFC
HLT, )V XABEOERE KRGV 25, ELER
WTh & b polyphasic sleep, AMRRKIDZE L\
FHoTh, REHCBMER. S THE, & bitE—
FERATIHOORENEET D EHDY, #THDY
AARECE I -T\Ww 5,

FIERARRIES SHTP o BB EEED HBR-%
BE U R A DFRECIEERCIERTS LU SRE LT
WBRY, FECERBOZEIL, MANWERCI ST

23



Y ALAEERREALEETER G, 202 &L EERE
DRER-FEE) R 2DEED B3I, RBLTW5HH 0L
EZxz bz,

1 IO BTHEFRAEREED BR-HEY X 20 &
by, 20y X2DEEOEET, 3 AR-BER
HPBBA~ThDE L DIRE D, ThictE - TRE®
MERE OB, £ HZ o polyphasic 7elElE-RAEE & —
vERBZEBRRENI,

—%, LR#E L aMD BREO B85 bHE LT
DOEE, BR-EEY XA ORERZEENHR DRI, 15§
gL, EREEROML, ARMAORIL~OETH
Zbh, FEROETEDEEM LS & 5 EMOEIL
bhicz kicid, aMD 3L BB L, BIRo CNS
CEFEL TN EBLBRBDT, ER-EEY XA 0
REEEL ONS =/ 7 1 vo {@EEFCRET % &
BRI LA, Lo Lz oBagRicmET 5, —7,
BITHMEEE TA DR AR OME-RE Y X213,
5 HTP, DOPS, L-DOPA iz A LD LY & 7= X
febs, ZHUIEIR-EEE ) X 4 OMEREO BEX TR
T, HEEST 2 —% =8, ThZhE2CE-TW3
edEEZ bhic,

ER-EEY AR EEE0RACRER D CNS
=27 I VRBIEENRE 2 bhd Z ik, SBIOPWIRE
B L AFED pathogenesis OBE%R Z x5 FTHESRS
ZETHb,

WD E 7 3 v AR ERSNHRCL ) TS
L, MEREORMEL TRBC Lk, £ ok
DHERIh T2, ZOHBEOETE, =7 7 3 v
agonist WX WEE TS L LR MbhTish, K
FEEDRRAK =/, 7 1 vOREERBRIRB I3,

SEDOERIFEOESEREO TR X b, ER-F
) XA OB OBEEORENEL D EERLT
Wh, TOMEERR e, 7 I VvRBERLTWS LW
R L5k, LEOEROERBELTRRBHY
7T 7L HEECEBHAOERE L —HT 5,

B¥Rox, 7 2 YEEIXEETRETH L L, BEF
THECEEIRTE D, HREPER-EE) X4 ©
RELUTTHY A 2DHEENL LIS,

b RIAEOEIERY 75 2 %Ba L, HLE
D> b, BROCESERRE CER S OFEL 83
B ERHE LY, BERFCIRICEAEH OB
MEIERTED, TLERE LLEEIRITHC &
BABLRTHDTC, HEFEDO Z OREOEML para-
doxical B L& E 2 bhic, &4 OHFEIBRERD
[EIE A Y 75 7 DR O GE DA R §lilzh
TWABZ LR TV 5, bhvbhil paradoxical 75

FEDE L% DA RO denervated supersensitivity @
EREEZ, ThHPRBEOFTRLECHRL TS
THEBI L7,

SHO ) XA REOHEY FRRoEEOT(L L BHED
FCEZD SRR, Zh LORESI A EIEENR
AT, PREREROBITHEOERB LI3E 2 bhio 2%,
MERR-HEE Y AL OREFMEE LT %, I EBD
paradoxical ¢ B4hn 2 F#ETr B, =/ 7 v R
FETHEEZDEERLIT, ¥7oh SOREER
PThL 4B DR TH ofcZ & b HkE -, £/
7 I VROIRMEECCRIFHNEET S Z L, B
ERI Y TEH b b, MO denervated supersensi-
tivity DRER & F DL MERT I HE 2V,

—MOFTH BRI X5, BE-EEY Xs 0 BE
DEBA, EBREEOMBI T Lk &k, &/ 7
IVERTILFHETES, RO I REFMcE
Fa3hice, 7 I VR, EBEOBECIIEERIEOMN
FlosEEET, BR-FEEY A20 BFED BELIES,
ZhBIL4~0RIARE 7 3 VRIEERE RS
By, BREREORBCE«OELEE2cb Dl
BaEhiz, LHLZIDE/, 7 3 vROESERARED
77 3 v agonist OFE Y S Thigd A Y BERTEE
EEZ bR,

LD

FERMREN T AL ANE 17 GloER-HEY A&k
Bt LT o R LB,

AIET 2FER-KE Y Xs0EENRL i, £
DEL ok, ARRH, EERHOBHF~OTH, =
#AE, BHEROCEEOHEN, REHERRE T -
ol

EESEEOTERRFHE TR, BIR-EE) X220 BE
TRECHEL, YRIELE CCRERMLT S, L
LEEREOEATE, ) X 20HEERL BRT, 4~10
BOARMICHEET L ONA DR, —0 5 HEKER
FOREZAFLTY XAOREIET L HMEEL
o

a-methyldopa JEGIO #3t X b, HERE-EE) X2 ©
W e, 7 vRIESTE L, AED BER-EE
VR s EEEREORBICE /T I VRORTEHEST
B EEBELI,

X #

D @Ngd: BRECMNEMERNT Y e -7
RESEORBEE,LOBER— REEETE,
4: 184-197, 1982

2) F¥HE, WL E JIEF &, #KFs, AR



BIERE, S/BX @R o B E A (Methyl
dopa) BEAF o ERC K I ET BB #oE
A A GEIR S 4, 1984,

3) HlllEE, MREERE, &AF#E, L & T

TRz, NE & SREFECADA OER—
BB 2E— EEESLEREPFE [H2H
BENCHI-AFEED T LR 2R
wmEE, 7-11, 1983.

abstract

Sleep-wake Rhythm and Epileptic Seizures in Age-dependent

Epileptic Encephalopathy

Yoshihide Iwakawa

It is well known that epileptic seizures of
age-dependent epileptic encephalopathy (ADEE)
tend to be concurrent with the decrease of a vi-
gilance, and that characteristic EEGs vary acco-
rding to the change of brain activity level.

Sleep-wake rhythm develops into monophasic
pattern until early childhood, in healthy children,
while in neurologically ill children such as autism
and Rett’s syndrome it shows developmental dis-
turbance. That is irregular onset of night sleep
and tendency of backward shift. Futhermore day-
time sleep is longer in duration and more frequent
than in healthy children.

Since little is known about sleep-wake rhy-
thm in ADEE, we attempt to determine whether
developmental disturbances of sleep-wake rhythm
and any relationship between prognosis of epile-
ptic seizures of ADEE and profile of sleep-wake
rhytm are present.

Subjects and methods

Seventeen patients were subjected to the pre-
sent study, 1 case with early infatile epileptic
encephalopathy, 10 with West syndrome and 6
with Lennox syndrome, ranging from 2 years 8
months to 15 years 6 months in age. They con-
sisted of 12 males and 5 females. They were di-
vided into two groups according to the prognosis
of seizures. In the benign group, seizures were
easily controllable and did not recur for more
tha 1 year (case. 1-5). In the intractable group,
seizures were difficult to control by the treatments
including with corticosteroids, ACTH and ketogenic
diet, and recurred within one year (case. 6-17).
Almost all patients in both groups were receiving
1 or 4 anticonvulsants such as sodium valproate,
nitrazepam, clonazepam, diphenylhydantoin, phe-
nobarbital and carbamazepin throughout the
study.

Sleep-wake rhythm was recorded day-by-day
by the family from the time when they first visited

our hospital. It was also recorded in 127 epi-
leptic children other than ADEE such as grand
mal, absence and partial mortor seizure receiving
anticonvulsants.

Sleep-wake rhythm was evaluated as follows.
Six aspects of sleep-wake rhythm were scored on
a scale of 0-1, which were assigned to the fo-
llowing: duration or frequency of sleep exceeding
means+2 SD of control, which continued at
least for 1 month. The scores obtained by each
aspect were summed across every year,

Results

(1) Good control group

Epileptic seizures were controled within 6
months after initial symptom in case 1, 2, 3and
5. In case 4, seizures ceased within 3 years. The
scores in all patients except case 1 decreased
with age, and normalized during 3 to 10 years
in age. Sleep-wake rhythm in case 1 showed abnor-
mal pattern at 2 years, that were delayed onset
and waking time, and elongation of daytime
sleep.

(2) Intractable group

Since epileptic seizures modify sleep organi-
zation and in some cases ADL was disturbed
modelately (case 6, 8, 9, 11 and 12), it was
difficult to evaluate intrinsic sleep-wake rhythm
precisely in this group.

We attempted to compare the sleep-wake
rhythm of patients with the same diurnal dist-
ribution of epileptic seizures in ADEE. No sig-
nificant sleep-wake rhythm differences were found
among patients whose epileptic seizures occured
when they were sleepy and after waking from
their sleep, or occured any time in a day and
even between two groups. So we speculated that
the sleep-wake rhythm in ADEE was dependent
on essentially neural mechanism cotrolling cir-
cadian rhythm, even when epileptic seizures were
affecting on the system. For example, the sleep-
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wake rhythm in case 13 was preserved well ex-
cept for long diurnal sleep, although epileptic
seizures occurred frequently after falling asleep,
just before waking and during daytime. Further-
more, the patients with the same diurnal distri-
bution of epileptic seizures, case 8 and 9, showed
different sleep-wake rhythm each other. In case
8, late waking time in the morning was just
observed, while in case9, in addition to late wa-
king time, delayed onset of nocturnal sleep and
increased daytime sleep were observed.

The increase of the score of sleep-wake rhy-
thm was followed by enhancement of epileptice
seizures of Lennox syndrome in case 14, 16 and
17. In the same sense, increase of the score of
sleep-wake rhythm with age was observed in 5
cases of intractable group (case 9, 12, 14, 16
and 17)  The present study revealed the difference
of critical ages for facilitation of sleep-wake rhy-
thm in West syndrome and Lennox syndrome. In
the former, it was around 4 or 7, and 5 to 10
years of age in the latter.

(3) Sleep-wake rhythm in a rapidly deterio-
rated patient.

In a 5 year-old girl, tonic seizures started
at age 2, and developed into status epilepticus.
However, at 5 years 8 month, her sleep-wake
rhythm began to shift backward and then dete-
riorated into polyphasic pattern and then the
epileptic seizures disappeared.

Discussion

Since epileptic seizures especially during sleep,
affect on sleep organization, it is difficult to eva-
luate the intrinsic sleep-wake rhythm in epileptic
children. However, the present study revealed
that disturbances of mtrinsic sleep-wake rhythm
were present in patients with ADEE at least of
good prognosis group. It was proposed in good
prognosis group that patients receiving same an-
ticonvulsants as control children became free
from epileptic seizures for several years when they
showed abnormal sleep-wake rhythm. Therefore
the disturbance of sleep-wake rhythm with ADEE
in good prognosis group might be the reflection
of intrinsic neural mechanism controlling sleep-
wake rhythm. Furthermore the disturbance of
sleep-wake rhythm got into control range within
2 to 4 years after epileptic seizures disappeared.

Sleep-wake rhythm in intractable group sho-
wed more severe abnormalities than in good pro-
gnosis group, even if epileptic seizures occur only
during waking, and it remained abnormal even
after 5 years in age. Moreover worsening of
sleep-wake rhythm was observed in 5cases in the
course of the disease and a deterioration of
sleep-wake rhythm was followed by seizure fas-
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cilitations in 3 cases.

It is well known that the suprachiasmatic
nucleus (SCN) of the anterior hypothalamus cont-
rols the physiological rhythm of rodents. Although
we do not know the discrete region in the brain
controlling circadian rhythm in man. The data
obtained by free-running conditions, indicate the
presence of more than one circadian pacemaker.
Although the effects of CNS monoamine (MA)
metabolism on sleep-wake rhythm is obscure, the
possibility remains that CNS MA disturbance in-
terferes the circadian rhythm.

We reported previously the developmental
delay of sleep-wake rhythm which were observed
in a boy delivered by mother receiving alpha-
methyldopa (aMD) during pregnancy. During
infancy, late onset time of night sleep and long
daytime sleep were noticed and these came into
normal range within 1 year. Although the sleep
stage proportion was normal, the phasic sleep
events were damaged slightly, and paradoxical
increase in body movements (BMs) during sleep
was observed thereafter. Maternal aMD is proved
to enter a fetus through placenta and interfere the
CNS MA metabolism. We speculated that the inter-
ference of MA metabolism in developing brain
resulted in developmental retardation of sleep-
wake rhythm during infancy.

Together with this finding, the results of
our present study suggest that disturbance of MA
system during early life might exist and in part
recovers in childhood at least in good prognosis
group. .

It was well documented that MA depletion
in the CNS due to reserpine tend to enhance
seizure susceptibility and fascilitate kindling deve-
lopment. Administration of catecholamine agonist
prevent these effects. ’

We reported previously the intimate relation-
ship between a prognosis of seizures and BMs
during sleep, which are controlled by CNS CA
system. BMs were nearly normal in the good pro-
gnosis group. On the contrary, BMs showed
abnormalities such as abnormal distribution acco-
rding to sleep stages, low frequency, and para-
doxical increase on therapy with ACTH or pre-
dnisolone in the intractable group.

Our previous findings might be in accordance
with the results of our present study. Regarding
the increasing score with age, it is interesting to
mention that, paradoxical increase in BMs during
sleep was observed in same patients.

Mirmilan et al reported that early interference
with the functioning of MA system could have
long-lasting physiological effects and they proved
paradoxical hyperfunction in MA system in later life



in animal models, and consequently abnormal MA function took
Similarly, in ADEE it can be speculated that place.
MA system were interfered during early life,
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