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Generator sources of 14Hz/12Hz sleep spindles during stage 2 sleep
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Abstract : The present study investigated the equivalent dipole sources of two types of human
sleep spindles (14 and 12 Hz) during stage 2 sleep. Dipole analysis of the 21 scalp EEGs (Fp
1,Fp2,F3,F4, C3,C4,P3,P4,01,02 F7 F8, T3, T4, T5, T6, Fpz, Fz, Cz, Pz and Oz) was carried
out on ten male subjects (20-26 yr). This study showed that sleep spindle can be represented
by single equivalent dipole. For both 14 and 12 Hz sleep spindles, the equivalent dipole sources
appeared in center of the brain. The orientation of the equivalent dipole of 14 Hz sleep spindle
was in the centro-parietal direction, while that of 12 Hz sleep spindle was in the frontal
direction. These results suggest that both types of sleep spindle activities are generated in
the thalamus, and the thalamo-cortical pathway are different for the two types of sleep
spindles.
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ITEHI3%LA LT ¥ E oTe, —F. 12HZERIRAGSEIRICIBVTIE, FEB2%LL ETH -7z,

®1 HEREAMICEITS 1 BRIEFHEEORETFE (%)

FEEES 1 2 3 4 5 \
TN B R |
positive peak 93.2 94.1 93.4 94.2 94.5 \
(0.6) (0.5) (0.5) (0.5) (0.5)
negative peak 93.2 93.9 93.8 94.3 94.1
(0.6) (0.6) (0.6) (0.6) (0.5)
12H B AR A5 B |
positive peak 93.5 92.7 92.9 92.9 93.8
(0.5) (0.6) 0.7 0.7) (0.6)
negative peak 93.8 93.3 92.7 93.4 92.9
0.9) (0.5) (0.8) 0.7) (0.6)

() RIFSEZRT (BEEAME1-41IN=10, EEFAMS5EIN=6)

(£ =]

JAREEIC X - TRIRBICHIE U7z 14Hz - 12HZBEIRAFSEIZ IC VT, W VO BEIRFHEER & b 12#
BIZOloTE— 27 BAREOWL ERHLNRNT L35 -7z, Werth et al. (1997) 1%, &&K %
L CHEESER O — 7 BEREIEESBORNWERELTWAD, LML, Ziid, KREIRRIE |-
BEGHIC AR DS L, BRIRFSERR XS L ARSI W TR L2 O TH D, &K )
MEOFEEI G, HiH LzE 4 OEIEHERICRBW TS, 14Hz - 12HZBEIRSHEER & bic e — 27 AR
BIIHREEZBLTEELTWDZ LBHLRERST,

B BRIV T, 14HZBRIRAGSERR X, 0 - BHERMEZERL L LR DEBR S BH 54,
12HzZBRARASSENR 13, RS 2 R & LTe U OBBR A 03H vz, 2 b DAL, A TH%E (Gibbs &
Gibbs, 1950; Hori et al., 1990; Scheuler et al., 1990; Jobert et al., 1992; Tanaka et al., 1997, 1998;
Zeitlhofer et al., 1997; Zygierewicz et al., 1999) & —& L THE Y . XHFFE THV \7z14Hz - 12HZREHR
MSERE DY L AN KPP OB ENTELLRRE EAMOREERA THWD Z LAEID LI,

ABFFETIX, 2EEOERSGER OBRZMIICRE Lizizd, 2 FEEOMBEIRGER 0SIEE FC
BETHXS 2V i3 TlE, BIRWICHTE U7z 14Hz - 12HBEIRBHSER (2 DV TE I RE T
HEZ{ToTr. TORKER, 2ERVBFHEIRBWTIE., HESNZERSMAICHD O, 2
DOBFRPESIAB L. ERMONT MEFRTH DR EEEFMCZ Y TIIRWENEE AL
Nz, —FH T, 1 BRIBETHEICRBO T, 14HBBIRER 2OV Tk, EEBEALCR T DB
E— 27 TiE, BRFLE» S0 - HEFEA~DRZ ML E2EFOBRIET 3. B —27 Tit.
AP BB D B BRI F R ~DX 7 MV EFFOBRIE-FBHEE Sz, 12HEEIRMGSER IOV
Tix, BREALCRITDBHEE— 27 Tid. BT .LE»SRIEEFRA~DRY M 2R OB IR T
2, BEE—2 Tk, RRRLE» SBEFRA~DNT M ERFOBRIEFBIHEE SN, B
ERIZBWT, EBIREWERO Y X AIBRKRERETEL, RV —72 0 L TRBMREICED D,
REFREITSBEIRSSER 234 U 5 (Steriade et al., 1993; Contreras et al., 1996; Amzica & Steriade,

T T I
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1998; Steriade & Amzica, 1998a, 1998b) Z L B&E SN TWS, ¥/, b MZEBWTIE. TA»A
RIEBEFIZRBW RN ER T AW HE, S, SR _ENE CRIEGERSHRETI01CET LT,
BERIZBW TBRICERIESEE 8 A b b (Caderas et al., 1982) = BEI N TWS, EBFEIC
BWTik, MEOEMSMEDRALL, BMBAEREFAKREFE THD L ETRRBETE RV,
BONTAERS, MATLE REKLE KR IBEMBEARLZHEELLLOTHEETHE, 1
BB TFHEORITAEZMCLZ YR LD THSE, —F T, b MZBWT, HEHLOH % &
RIDFEE ERRIEIZ BV THRIEHEROETH W idRnBsH 60D (NHED, 1983 ; Hk 5, 1986)
ZEnn, BIRABERICBW T, EEORKICEBRVFETIZENEZOND, 2D b,
2BRIEFHEIZBNT, MNP LBICEE 2 DOBRIBTFHHEEINBZ LEZ2OND R, &
MECRNTIREDOL S RBIB O o0z, AULFBE TR L CEST 3 —EOBMEDIT,
1 ODBRBBF LAHRTZENTES (GRIG - KA, 1994) ZL2b, Z<EVWEHEIZH D ER
1 OOBERIBFEERTEEEZOLNDE, FO1D, BEHERICBNTIR 1 BEREUETFET
NBEL T4y M LTebEZOND, EMEICRBITS 2ERIMEBFHEEIZBWTIEZ., 1 >TRHET
XDBHIBFB. HE L2 O DBEENT DR Y RBBB O b oo a B E L OND,
BE-HEFXy NT—2Z7 DX HICKkERBBEL—7BMEN., BBEOY XASERHE TERESR
LREREFEFOBAICIZ. BHRZOFT—F 0O FHETEEREBRICT — I ET I LELXON
5., UEDZ L EARFEOFKER LY, b MRV TI4Hz - 12HZBEIRFHSER W FHICR W TS, Fh
BHOD Y X LIRRIZBO TR S . KRB sih b L& 2 b, X 5IZ, Andersen and Andersson

(1968) X, BMCRWTIE, HENICARKO R ZBIRGEROERHIRIDY, FhEFLND
KR E DR EFIRA~ LR — 7 BMELR, KDY X L& CRMEEICERIEFSER 2 R4
TEHLLTWS, - T, AFEORKRIZ. 4HIRIRGERIIBKCEDIFRLZ LD, BERLEMS
HOBBIMLTH D0 - HEFERE E OEL— 2BV THRA L, 12HBRIRFHSER IR IC
EEEEZ LD, RIEEREERE ORI —7ICBWTRET I Z L 2RRLTWS, /2. 14Hz -
L2Hz2 W TR OBEIRMER ICRBWVTH, HEINLERIE T, BB LUNRS b L b ICERAE
H12OERBEMESEFTIEE—EThHoT2. 2D &5, 14Hz - 12HZEEIRAHSEIE DR AR K
HEBLTERELEVARATFATHBLZ LATHINT,

1 EFRVAETHEEICRT 2 PR EIL, 14HZBERERAHSER TEH93% LA £, 12HZBEIRAH$ER T 71
92%LL ETH oTz, Zhik, TR (eg., F5 - 5%, 1996) B W T T EIT% L EOfEEH
BREERRLLTERAL TV RO THEENLDTHS, FMETIE. REFICTYVE NV
T4 NE BT, BIRGFER OR S O L7c), EREMLIDOBERSBPEFELTY
TmOhh Ly, REBEBOEBL2EZET . EREEECTRY, SLEZRMBLETH S,

Pk, AFZE T, PERFEK EORBHITHKIAE L TW14Hz - 12HZBRIRF SRR IOV T, BHER
BFEHEEAWT, Zh O OBMBEREZRIF Uiz, AT X V., 14Hz - 12HBEARAH SR O L H —
HETFTAD =X LESIEICRIT DI ENTERREEX D, 5% AHEOERLBEE X 2 £ T,
2 ORBIRASER & KRB EOMEERZ KM L T3 & SN A RIEHINTEE) &b OB 2 344
ICRET D2 LIk o T, 2BEOREIEHEROBENREOEVWEZHOLNNITIZ LBTED L
Ezohb.
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