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# 1. Clinical characteristics of the patients examined

1| T.M | m | 8 |gocis S e g (=) (=)
2 |N.S m 7T1f.c.s gi;}i{ ?rllgle.g'ing measles (=)
3 |H.s.| £ | 7]gec.s carly qorning, (=) (+)
4 10U f 101g.c.s early morning (=) (=)
5 |K.0.| m T f.cs gig ?Illgle”g’iﬂg g}ig;nhgaol—itis (=)
6 | Y.S.| f 11 | f.c.s.,autom| early morning (=) (=)
7 |U.N.| 7 | f.c.s.,g.c.s. | early sleep prgin;?}t]ure (=)
8 | S.A.| f 12 | f.c.s.,g.c.s. gzﬂ{' rs‘rllg?g'ing igjefgv (=)
9 |N.Y.| m | 7]|gec.s. e (=) (+)
10 {O.A.| f 11 | f.c.s. daytime ﬁgi‘:y (=)

g.c.s.; generalized convu
f.c.s.; focal convulsive
autom. ; automatism.
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# 2 Before sleep deprivation
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stage A stage | stage 2 stage 3+4 stage REM

MEAN DISCHARGE RATE PER MINUTE

[ 1 .Mean values of discharge rate.
a v b o— VBIREDE  KBIREMESIO 1 5EH1:
D OEEHEKErS b L, ARTABICET 2 84
DTy, BEAHEBEO 24, ERI10H0FHEE
RLTH 3. BERETHORET, e b,
EEMI26THS.

O, BHEMLTESEY—HKasg sk el @
HRIENORSEESTRRIERECH BT T OK
BENERETE N, -1z, 3 b o— VERIZHEO
KT HGHI6 o 54T BT, Ehd 5200
BAEMEEL 500, OIEBECRKIEIOHR
HBIENEL, av o~ VEBIRLBIEEBRO AR
BRI KVICRE » T,

RSB YE IR Willams 5% o | HKE #* %
A\, Rechtschaffen and Kales O E#EICHE -1z,
MM OE% D EEIREW 3Iem, REBE X Temic o
E50uVE L, BBEORMASAS VHITIRIOLVEL
fo. M I mmBAT, BFEEE0. 5 mm B TEH A
L. B E 3RS o HEIiE - THFNICT-
. RO E B ERcENL . £ ToMER
SWTIRM, BT 50 EES D +Ha0—
BT, WEBOMEEE VST THRE L. MR
BRI BN D ST EZ b0 % &0 HT, &N
DBAEREARBICHETE L 5h - 7248, EEICIZENE
MImmUTObDGEH -1,

o

% 2

I. avto-LEERRE
HORPBHEORBERICHVWTOHANES —KERICE
LBk b&DOTH L. MR HEEE (discharge ra
te) 131 Db OEHBEHEKESOHL . R
M (amplitude), 5k (duration) i BRI REL
OEMEAERT . 36T EERRC RO HERS
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AV, ChoE2RBERINLUTOTECEL SR
L.

1) BEBIRERPEICH I 2 O HREE

oy b o— VEBIREETORITEERE (LUF B &
BY) 2 RBIRERMEINC 1 AL 0 OREHBRKT
z2hoblTHBE, stage 3+4 & stage REM
FOMBHBEHEEOSEL KT I L TLBICSY
BCLNTES. THHE stage 3+4 TOHBREA
Eh stage REM TOZFhEL0EVWE (A BLEK
) & ¥z stage REM ToHEBEMEED stage
3+4 LDEVE BELER) Ths. EHOUR
L 10PITIEEABICE A, BEICR2HAMEBL T
w3, liIhoopfiEsrs 7Thoblizd
0T, BREIAE&HOSBIEERRICB I 2 EHESE
AL, ARIARO SO TEHEE, BIBEBHEO
QRO EEERL TV A, ABREBIRICAZLHE
SEEMNERICHEML, s CBIROEEMELNL B
ME-THML, stage 3+4 TEE &Y, stage
REM TEA T 5. BETREBERCHEOHE RER
443, stage 1, stage 2, stage 3+4 OMIT
EMRELIRLL, slage REM Thi-» Tl
TW3., BEEcH>WLWTAZE, 10H1E & EERICIE
CORBREML O bEWVEZRL IATIRHEOHEA
BHaSNBW, 05 IR W BE O HIREEE
REFICHMT 24, SEERBEINCAZLE2oDR
Ho - HBEBRMEET I Lbhr 3. 2O
HEICRR, BERERL CHEERNICIEESIRY
HeEEhoiz.

2) &

BEERBCBEOED SNBVIFMEBRVITHOS
5, bANEERCHE L CEERTELEVWERME
ARLTW3B. stage |, stage 2, stage 3+4 D
THBHEOBRMIZIEEALEDL S, HEEE, BR
BEEOHEBIEED S, stage | T stage
REM &0 {EWEERYT 1 HEBRVTHIZLT stag-
e REM TR&EVWEERLTW S (sign test T
BFR). COLH I REMI BB TASE <. stage
REM c/ha <, comBHTREDEBEDS 2 2 &
BREENB. £/ stage REM < HBESER M
TABBTHIRMIE stage NREM (non-REM) &-
bd stage REM TH/AOLTHO, HEHELED
BEOHFIREFZICE W & dEETH 3.

3) Hige

HRBOBERTEENE LML THAOATEAT 2
&, BESCHBELTEETS 5. stage 2 &
stage 3+4 TEEARTERIES SN B0 HH
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KHBZ WL W, stage 3+4 & stage REM o
HETI 1FIABECEERT e stage REM TIE
®MTH 2 (sign test THE).

4) Fsic T 2iIRMo kR

R ic St 3 R 1h o sk % i o FRME(mm ) b
SHEL, HEoBEONs 0EELE LTRE L 2.
X2 REEFASOFEERLTVS. RTLERED
545 (K2 oftiho 5 1ciY) LILEoB (561) &L
ToB (58) cobnsEmbss. BREEL
stage NREM TlIEEMICHEERTERA Shd HE
WHTERENTWS. £/ stage REM TREEOD
HREEAZRLSVBBREI LD REZVERELTL
5. BREEMcAIE, HEBCEVEELRL,
stage REM TE@E%E b, k& ELUOEEDS S S
5. stage 1, stage 2. stage 3+4 OfiTIRIE
EAEENE RN —FLLEEZRLTVE. IO
Tei3, BEBRCUSRMOBVWEESHEL,
stage REM TR/ERMOMVRESHBL ST WL
WITEERBLTWS.

5) BROFMEAEN S LIFTEE

WE O HEEE, BRIBREORBRBTEMNLD
ha&idldic, BROBERARICLYED L S ICHE
ShELHWROMELATSH . COMBELRET 215
&, BERMEEESRL CHIIKEEB80AsEEE T
52LB>TEMLWV. Ll stage 4 ZEIEO AT
iz, stage REM @R#¥IcERLTHEL YT W E
WA & D ICKREOBBENEE T VLY, EIRRE%
BALBERAORELRET 5 & QR CHES
WATWA, Z I TEBRIRRICh T » THEHg—
ICHET S stage 2 2 RBATHRET R LU /2.
ZLT stage 2 ZUTRETLHIECEE LI -0
M HHEL 1.

First-stage 2 ; AB%BEIICHE T 2 stage 2

Last-stage 2 ; HREANICHET 3 BEKEKO sta
ge 2

Middle-stage 2 ; L&D 2 - 2K\ /- & oo B IR K
ICHBRT 22 7To stage 2

7212 L. First-stage 2, Last-stage 2 T3 Z 1L &
NOFHEEEEL 5 ALIRO DB NI, ZD3H0D

stage 2 TThZThOWMBEOHEBE, KMi Lk
BRA L7 '

K3 RBEFBIcENTh D stage 2 0BT 3
WEROHMEEELARLTV A . 08I First-stage
2 TELEWEERL, 84T Middle-stage 2 T
BEMERLTWS (sign test HE). 207
D7 4= LVRETHOVEREZEL, T LIZAR
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X 2 .Ratio of amplitude to duration.

v b o— LVERDE : BEoBECHT 3iRMo
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NENERAE (mm.) OBHAVWTH S, FEICIHL
A SELULEOBEUTORCAP N BB S5
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3 . Discharge rate during the three parts of
stage 2.

av b o~ ERIEEEE : stage 2 & First (AR
E#%), Middle (&HEIR), Last (BREBEE)
S, TNENOBEHBEMEEE REFMRLTS
3. ETpoVERO» Y — v E2RTHABEN, KA
Eﬁ$%owkﬁﬂm.%ﬁo¥ﬁ®ﬁ§aorm%
Thb.

&l

150V
w
w
x
o
7}
&

100uV 4
w
o
=)
= _— =
—J .\\—____—_
a
=
<L

50uV \

First X Middle Last
STAGE 2

B0 4. Amplitude during the three parts of stag
e 2.

2y bo-— VEREE : [3 L EBOFET, &N
KoWTHEbDTHE. AEEE, RPEE, HE
B A& BIEOBREE0HcEhsBD T 5.

BRI HBEESERICHM L &hBRTREROL, B
BEEfcBohSEgE clnTscLa2RLTVWE.
IMER OEERFE D IFFEEHE &4 5 &, ARE®RST
B, BHAEEAI%RS M E OmBEETFICERLTS
D, BEOMBEE L BRRERR & 3H 5 RN
LTWB I EMRBENG.
—FHREMoEEs5L (K4), 10E s First:
-stage 2 THRLEREMT, RVLT Middle-stage 2,
Last-stage 2 QJEBDOLTVWS. Hich bBIROD
BERSAEB L & bt RABLT AL DL ITHS.
o0 & ARERIC SR O R b S H
B, BEEEHTRERNOBENDEEOHET
HET AT EERLTVWS, fE- THEHELRNE
TADLABRBREHORE 52 -9 —LLTE
BT A0ENEBLEZ ONE. S0 stage
REM 122\ T4 stage 2 FEBOFETHRILT
Hizbi, stage 2 DLk SH—FOMEBIIASHLL
-t

6) AR DB OHEH D
HEEICHESHET 2 TS b 2 FITREER
O —HORNERCBER LTV, REEERL
EHIEREEREC BT L3 s. FE0O
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SHIT I BNy I b GRS (B A (T RTERER)
BOBERLTA SN B, BRI IEL D KTHERC
AoNhb&Hict 5. stage REM TIREERK & [E
BRICHB T 2B S 2. £ 2 BITRERICE b
B0 T RERHUMREEER 1o & B H B 5 .

I. EEmEEDs

IV o - VEBIREEE O LB O HE MR,
&M, FEsHREOEEBRETE O£ 5 cEkT

NUMBER OF SPIKES PER MINUTE
¢

Al

stage | *‘staguz stage 3+4 stage REM total
5 .Mean values of discharge rate.
avbo— V@R (B8 LEERE (BB oF
IR EY BB o fkg MIRSARE D LLE:. stage 1, stage
2 TRIEIE®RICHMOHEE, stage 3+4, stage
REM TREDOERZRT. ¥MEETHERE (t=2.4
59, p<0.05).

DERLBERELE. X3 RELEOENTA -y —CD
WTERAESORBIRREC BT 2 EEEERL TV
5.
1) REBIRERPEIC B 5 ik O BBMEE
X 5 10D 1 53fH 1= © o HEREE o FEE
P RBEBMEIICE /S 7Thob LT, O
Koy ibo—VvER, EREEERETSH . ERIERBER
FeA-E € I KR OBBh O 03T & 1 2D
O OHBHEETA S &, EEBRETR BN EHE
ERTBRHENCERZRASAL L (t=1.404,
p>0.05=2.262). MEEEERMERI A 5 &  stage 1.
stage 2 TIMIBROREBRIETHEMNO EEHS S 5
. stage 3+4, stage REM TEHHELOMER M4
5h 3. stage 1, stage 3+4, stage REM Tt
FErEMIcERER T LA, stage 2 TREFIER I
HELEMERLTVWS (t=2.459, p<0.05) i
aviro—VERICBITABE., §4H5  stage
REM ©HIREEMSHEINT 2 BTIIMRZIC bE B
stage REM CTHEH#EOZFHLMERAS AL L.
WHoTAE, BELLOHEABRKISENCHEELS
DTHEII—ED - VvER2TELDEEL NG .
K6 3REROHBEMEESA 2720, NELHkod
HORIEEEROAZEDHEL T, 0BEOESHER
LibDTHD. LEOEF S.A. 13 stage 3+4
TRLBVWHIEHBEHEELRTABCETS 14ITH
3. BRI TREERHCHEOHBERIL S AT,
stage 4 THEMSHEREL TA SN, & 5iC  stage
REM ciifla hTwa. WMIERTRIEERRED R
BERETRLIFHRIREMNIBEAL, B¥3L LA
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EF S.A. 12 F & F
5 stage A N
E{Q{ stage 4 A AN AN AN A AW YA N prn AP AAAAAANININANAN i SN,
f { stage REM —M A A Ao A Ao st A
iy ( Stage A NN A oA et PN A ot et b AN ittt A et I e P,
F [ stage 4 VI AN e SR A el A A s e,
# | stage REM  ~amcm ot momemcn A A A AAAN eI mes Apen A AP A
EH T.M. 8§ F B F
g ( Stage A e TN N PSRV VDN NSRRI RSSO R PRRl W
R { stage 4 AN g A er N\ At A i s Jmin A NI A A
#7 | stage REM  ~rdamm ™ M i g Attt s A st e sl a0 v i,
g ( stage A A e B AN I s b0 A SIS AN AN oAt e
iR 4 stage 4 Pt Ao B I e PAA AN DT P AN A S
?ﬁ% stage REM et dn ArIn eIt Ar e

X 6.

g EHoAE2 L LT, HEOoHBEELEL-b0T, [#HEBHLD
W oEEHELRLTVLSE . FEROER SA BABKEETS 1T, WIER
I EEERTHE OB IR, stage 4 THEHBBEENFHICHEMDU,
stage REM Tiiglah 3. WIRE D stage A (& drowsy &7h P
<, WEoHBEbA S50 B. stage 4, stage REM TUEMIRRcH ~, H
BEFELBEIDL, BHLPPREL LTS,

TEBOMEF TM FEHERTOREE I b HEMNHE L, stage 4 kb b
stage REM THiOHBHENKTH 2. BRICET S 14ITH B, WE
#%TH stage REM THEHBEEEOBRWINHE A SNV ABICEL
T, BRE-EEOZENDLLEVERNALNS.

stage 1 ICEV. HEOHBRLG T ORE S Bb
h3. stage 4 TRETEFHCH~NTEEMS ML,
PRERMICKE >THY, stage REM Tid stage
frclk~TEREMESy, HESFRIIRLLTY
3. TEBROLES TM. & stage REM TEb&ELV
B HEEEERTBECET S 1 HiTH 5. WIRAD
THHERC bHEOHELEY, stage 4 TR
BoHBcERSHEMES >N, stage REM T
ERMOMENSBHEICHEL T 5. WIRKIZEZ®
B EERECHEHEHET stage 1 BWIBALT
w3, stage 4 & stage REM TRBEOHEE
Biok&n£iznd, stage REM TiH % 5 U Q
WZEERLTVWS. R SA HEEBREETHRE
OHEMEESAKE(EHT 0L, CoEH T.
M. 2 & OREIREIET b LB —5E L 7o HBUEBE £ 7R
THEEMSALND.

2) &m
BEORNOEEMIBORIB THE L 0 2H7T
)T, SBIREESIca v o — VIR (AM) &

HEE (B t0floREETRbLTEHE. VT
NOBEBRETLHTH CEHEBETRMMKICLS
EEiEsohsh, FREEREDSNLYL., stag
e 2 Cldaviro—VEBELEUEERLTVSD,
EFIEIc 43 L T HITRIERIEDSH L b EIRMIZE
S TEY, PPENoEE%ERT bOEEBbNS.
3) g

R7b)hSHFIR DRI T LB L - B O e D £ 4L T
$5%. 2COMEBEBKBCEERE (R%) ohnay
bo— AERIE (BRE) B L CRESEAE < 15 M
NHoNEN, RHFNLERZEED NNV,
3) FHglcxtd siRMo R

av b o- VEBIERETE, BEcdT aRmMok
RYSEUEOBEUTOBCAPNEERSALN
ds, WEROBHBETLEROEEEZZEL TY
3. BERBEIICEET 5 RMOLEEFAOT
ET, FEORMETHEL-ONRTHS. TOB
BT HEIEBEROFHEVELERL, i st
ge 3+4 TR tRETCI¥OBRERTHEEICHEML
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< (t=2.272, p<0.05) WERAMIZ & » THE
BEVBWEEZELT 3L LPHNLTHS. O
CLRNRC L ABESHEOHBEHEE LD TH
¢, BEHREES LT IEERLTVS.

1) BIEOKEED & & WIROEE

gy b o— VEBIRECHT stage 2 23> DI
S, HEMEE, BHoZHERLTHER, £
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AMPLITUDE OF SPIKES
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8 .Ratio of amplitude to duration.
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STAGE 2
[ 9. Discharge rate during the three parts of

stage 2.
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#4 Comparison of after S.D. to before S.D.
lw)ischarge rate Amplitude/Duration
— —1(+): stage
sleep stage 1 2 3+4 REM| 1 2 3+4 REM
1 T.M. - - - - - + - 2
2 N.S. - + + + + 6
4 0.U. - - - - + - + - 1
5 K.O. | + + + + + + + - 7
6 Y.S. + + - - + - - - 3
7 UN. |+ + + + |+ + + + 8
8 S.A. + + + + + + + 6
9 NY. |- - - -—|- £ + - 1
10 0. - + + -+ + + - 5
&): case 4 8 4 5 6 6 9 4
(+) : after S.D.> before S.D.
(=) : after S.D.<before S.D.
() : after S.D. = before S.D.
S.D. : sleep deprivation
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Abstract

Ten epileptic patients with temporal spikes (the mean age 8.7 years) were studied.
The polygraphic records were made throughout their natural sleep on the first
night (baseline sleep), and for the following 20 hours, each patient was kept awake.

On the second night (recovery sleep), polygraphies were recorded again. The
changes of temporal spikes in recovery sleep were compared with those in baseline
sleep, chiefly in the points of the discharge rate, amplitude and duration.

The results were as follows.

1. In baseline sleep : eight patients showed the highest discharge rate in the stage
3+4 and the remaining two showed the highest in stage REM.
2. In baseline sleep : no significant changes about the amplitude and duration were
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found in stage 1, stage 2, and stage 3+4. Those in stage REM decreased more
markedly than in stage NREM.
3. Stage 2 was divided arbitarily into three periods, first, middle. and last,
according to the current time of sleep. The dischage rate was high in First-stage 2
and low in Middle-stage 2, but in Last-stage 2 moderately high. The amplitude was
also high in First-stage 2, but in Middle-stage 2 was higher than that in Last-stage
2. Those characteristics were seen in both records in baseline sleep and recovery
sleep.
4. The discharge rate of spikes increased more significantly in the stage 2 of
recovery sleep than that of baseline sleep.
5. No significant changes were seen between recovery sleep and baseline sleep as
for amplitude and duration. However the ratio of amplitude to duration increased
significantly in stage 3+4 of recovery sleep.
6. The effects of sleep deprivation such as the increasing of dischage rate and the
enhancement of spikes’ sharpness were individually different in degree.

Those findings were discussed from the view points of clinical values. And the
neurophysiological aspects of sleep deprivation were also considered.




