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SUMMARY

Sex differences in AEP (Auditory Evoked Potential) and EEG were studied with 100
healthy adult males (mean age=25.4+3.1y.0.) and 100 adult females (mean age=21.6=+
2.6y.0.). AEPs evoked by binaural clicks were recorded with 1024 msec of analysis time
through the two derivations (3CH : Cz—A,,, and 6 CH: Cz—T,).

The differences between the two group mean AEPs of each sex were studied. The
differences in latencies and peak-to-peak amplitudes of individual AEPs between sexes were
tested statistically. The following results were obtained.

1 The waveform of group mean AEPs of each sex had hexaphasic contour, consisted
of components P1~NB8, including the prominent negative peak N4 and positive peak P5,
within 600 msec of latency.

2 The contours of group mean AEP were similar in both sexes, but the latencies of the
components were shorter, and peak-to-peak amplitudes were larger in females than in
males.

3 Most of latencies and peak-to-peak amplitudes were significantly shorter in females
than in males by t-test.

4 The significant sex differences of latencies and amplitudes of AEP components,
including the most prominent component P5, were verified even after excluding the influence
of stature and body weight, by analysis of covariance.

5 Quantitative analysis of EEG between sexes resulted in larger band amplitude in
males and significantly larger § and 81 power % and smaller a2 power % in females.

The sex differences in AEP verified in this study were attributed to the less
differentiated lateralities of the brain in females, than in males.
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MALE FEMALE FEMALE/MALE MALE FEMALE FEMALE/MALE

P1 11.0 11.0 100% 10.0 10.0 100%
N1 19.0 18.0 95% 16.0 17.0 106%
P2 31.0 31.0 100% 34.0 34.0 100%
N2 44.0 45.0 102% 45.0 46.0 102%
P3 56.0 56.0 100% 56.0 56.0 100%
N3

P4

N4 104.0 100.0 96% 105.0 97.0 92%
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P3-N4 1513.1 1709.9 113% 1630.2 1958.0 120%
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P2 | 31.4 3.3 104 98 | 307 3.1 10.3 99 98
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N1| 17.1 3.8 22.0 9% | 19.2 3.8 19.9 98 | 113 . £ | x| ox
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N4 (p<0.01), FHABHIE P5 (p<0.01) X ¥ N6
~P8 CHEIABTH -7 (p<0.05~0.01). % 6 Fi
T2 P1, NI, N2, N3, P4 &l ~13 %K<,
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%6 BHBRIOLUHBOXERED AEP O &S OIHAMRIE (8 3#HH(Cz—>A L))

MALE FEMALE FEﬁMA P . ﬁii
MEAN S.D. CV. N |MEAN SD. CV. N | O® 5B
PI-N1 | 603.3 529.2 87.7 98 | 610.4 515.4 84.4 100 | 101
NI1-P2 | 1010.7 886.5 87.7 97 | 976.6 889.7 91.1 97 | 97
P2-N2 | 672.4 365.9 54.4 96 | 850.0 488.0 57.4 94 | 126 | xx
N2-P3 | 469.0 287.9 61.4 97 | 501.5 369.9 73.8 94 | 107
P3-N3 |1399.7 790.9 56.5 83 [1591.9 819.1 51.5 72 | 114
N3-P4 | 379.1 650.9 171.7 79 | 396.9 362.6 91.4 70 | 105
P4-N4 | 6415 613.3 95.6 79 | 556.7 646.8 116.2 71| 87
N4-P5 [ 3759.7 1513.0 40.3 94 |4891.5 1895.9 38.8 95 | 130 | #x | *
P5-N5 | 3005.7 1384.8 46.1 99 | 4544.7 1672.7 36.8 99 | 151 | #x | wx | wx | wx
N5-P6 [ 1040.4 1066.3 102.5 99 |1301.1 1164.6 89.5 99 | 125
P6-N6 |1120.3 747.5 66.7 97 [1066.7 803.0 75.3 99 | 95
N6-P7 | 963.2 505.7 52.5 98 |1156.5 615.5 53.2 100 | 120 *
P7-N7 | 53.7 370.5 69.0 99 | 519.4 328.7 63.3 100 | 97
N7-P8 | 767.2 390.4 50.9 100 [1007.0 454.1 45.1 100 | 131 | #x | *
P§-N8 | 634.2 305.2 48.1 98 | 768.3 403.4 52.5 100 | 121 | = | =
P3-N4 [1870.6 932.5 49.9 93 |2077.6 1011.7 48.7 91 | 111
N6-P8 | 1183.3 4825 40.8 98 |1653.1 764.4 6.2 100 | 140 | = | s | x| ok

BHHER L OUHBEOE 3 FEL LI I I AEP OFRS OTRARIRIEDOFEE (50 1 V=128.7),

ERRFX (S.D), BLOEBFEK C.V), HHF -

23 (N). FE/MA : B#R L ot 0% AEP

W5 O TR S RHRIBO I (%), t-80E © BIHRF, LB OA FHHEARREBOZD t-BUEMR. #E
EFHAHC L Y BEOFEXR G LEOREDKER. H&E I AU HAROBEBLRGIEOREDHK
R BEAIR AU BELFROBEYRVCEOBRERE (=1 p<0.05, ** 1 p<0.0D.



LD HKREL, TOWNFEAHESERE N4-P5 (p<
0.0D) XU 2FBIKE P5-N5 (p<0.01) #4
HTREHEAMEBEB TEZREETH > & (<
0.05~0.01) GE6, ET7).

23 HkoBOWMCXAHE, Fk BIUEEL
HROFEYRIHEORTE

231 BEROEDREKE
FIFHETR, KGOS THREOHEYHRTH
P5, P7, N7, P8 THEEZEN AR LR (p<0.05~0.01),
HEOEEYHRIC LIL Y, ABHED P5 ko
AEBEENER -7 (p<0.0D). F6FETIKEDOY
WA Th N1, N3, N4, P e HEBEENZ LR (p<
0.05~0.01), HEOFEXR\TH NI, N3, B O
KB P5 TEEE K- (p<0.05~0.01).
MFHEDL, FELEHFEOPEYR O LEORTER
3, FEOBELYRGLEOREERLELELALTH
o1 (4, £5).

232 THAMERIEDOZEDORERSE
HLIFHETY, HOBISHC L HEEOEELR

W ¥ 6%
T% P4-N4, P5-N5, N7-P8, P8-N8, N6-P8 @5
HAMRIBTEEZNL LR (p<0.05~0.01), FE&
DEELYHRL L b 5 HARIREBOAEEN L
feb, 2H/BHIEMOA X7 P5-N5 (p<0.01) & N6
-P8 TOEEZE (p<0.05) DAFE . H6FHTIX
BEOHEBYR Z L VR ATHARKIRIED N4-
P5, 2% E® P5-N5 &% 8 FHARIRE CHEEEN
Abh (p<0.05~0.01), HROFEYRI Z LiITL
h TTEAMRE CEEEA AL R (p<0.05~0.0D).
HBELHROFELYRVCEEDRETIHEEOKED
BBV RECEN, #3FHED N7T-P8 0ENEE
Eieh (p<0.05), &3 EHEMIRBIZERZENED
2 6FETIE NI-P2 oBFBEENL 8D 6 HARKR
ECHAEENE -7 (p<0.05~0.01) (F6, £T7).
3 BUESFIC X AR oME

31 BFEOKNIRIBMER L L0 BLEORE
FIFETI6 ARBEFEOTXTTHER L X
DARBICAKEL (p<0.0D), #F6FHETIX Bl FiE%E
BrEfho s HHTHEUE A ZH I VBERBCAE Lo

E7T BUHBFRIOLUEFOLERED AEP O&BS OTESMIRIE Gf 6 FEH(Cz—AL))

MALE FEMALE FEﬁMA il | | e ﬂii

MEAN S.D. CV. N |MEAN S.D. CV. N | O HE
P1-N1 | 322.5 389.0 120.6 91 | 416.0 305.4 73.4 96 | 129
N1-P2 | 634.9 393.8 62.0 94 | 757.4 453.4 59.9 96 | 119 * *
P2-N2 | 516.6 393.8 76.2 97 | 864.1 551.6 63.8 96 | 167 | xx |
N2-P3 | 514.8 329.6 64.0 98 | 626.0 488.3 78.0 95 | 122
P3-N3 [1311.4 865.7 66.0 73 |1984.9 1001.1 50.4 73 | 151 - T
N3-P4 | 396.4 682.9 172.3 72 | 367.2 459.4 125.1 65 | 93
P4-N4 | 816.4 844.7 103.5 70 | 527.5 676.3 128.2 68 | 65 P x|
N4-P5 |3782.3 1539.8 40.7 96 |5270.2 2400.9 45.6 92 | 139 oo |
P5-N5 | 3172.1 1328.8 41.9 100 |5240.9 2045.4 39.0 99 | 165 s [k | e | ok
N5-P6 | 1250.9 977.2 78.1 100 | 1624.7 1182.6 72.8 98 | 130 *
P6-N6 |1125.6 680.3 60.4 100 | 1170.7 841.6 71.9 99 | 104
N6-P7 |1078.2 571.0 53.0 100 |1462.7 767.6 52.5 99 | 136 - T
P7-N7 | 702.3 461.1 65.7 100 | 811.5 483.8 59.6 100 | 116
N7-P8 | 914.7 449.9 49.2 100 |1366.4 637.0 46.6 100 | 149 oo [k | e | oen
P8-N8 | 773.4 446.5 57.7 100 |1049.3 555.6 53.0 100 | 136 * *
P3-N4 |2027.2 1108.6 54.7 95 |2444.4 1259.4 51.5 89 | 121 *
N6-P8 |1200.6 584.0 45.3 100 |2019.7 919.8 45.5 99 | 156 o | ek | e |k

PR L O OE 6 FHE LI Shic AEP 0 &R 5 OTHAMRIE D FHIE (50 £V =128.7),
B¥ERZ (S.D), BIOEERE (C. V), H87 — 2% (N). FE/MA : BHR L Lt oK AEP
5 OFHEREIRIEO L (9%). t-BUE © HEEH, KUERO X FHRARIRIBEOE D t-BUERR. KF
HGBOMC L ) FEOFELRVLEOREORKER. HR AU HROPEBLR - LEOREDHE
R BEHHR I RAUKFELFROPERERVLEZORERLR (1 p<0.05, ** I p<0.0D.



BERAOHEMFRELN (AEP) LB oME

#8 MO HEH ST X HERIRIEES X B EORE

JRBBUHT I o 6 al a2 A1 B2
(Hz) 2.0~3.75 4.0~7.75 8.0~9.75 10.0~12.75 13.0~19.75 20.0~30.0

358 MALE 20.4 30.8 22.3 24.8 22.9 19.5

FEMALE 14.4 24 .4 14.6 16.7 7.1 14.3

- *x *k * K% ** *k

#F65F8HE MALE 18.2 31.6 31.7 35.7 28.2 21.6

FEMALE 14.5 27.6 23.2 28.5 24.9 18.9

t-BE *x

*

*%

*%

*

MAGFH BT 5 BUH (MALE), ### (FEMALE) ©#& BEBGHR oA IRIRE

DFE (uV), BIU t-BEDHKRE (+: p<0.05 **:p<0.0D).

#9 MECHRERSICL 57 —BSERSLOBLZEORE

FABE TR S 8 al a? Bl £2
(Hz) 2.0~3.75 4.0~7.75 8.0~9.75 10.0~12.75 13.0~19.75 20.0~30.0

#3558 MALE 12.6% 27.2% 14.0% 19.3% 15.1% 11.8%
FEMALE 11.4% 32.6% 12.0% 15.4% 16.6% 12.0%
t-BE *k *%

£ 6FEH MALE 7.3% 20.1% 19.1% 27.2% 16.0% 10.3%
FEMALE 6.5% 23.2% 15.8% 23.1% 19.5% 11.9%
t-BRE *% * *%

MRS s 5 B MALE), «## (FEMALE) ofBEEFRO v —EHS
EOEY (%), BIOt-BEDHKR (= p<0.05, =+ p<0.0D.

(p<0.05~0.01) (E8).
32 NU-—EHHEBIOLTODBRLEORTE
HIFECR, BHRILMID S, al, a2 THRT

Ry —HHRNIKEL, FOMD 3T T HNE ot

FTd @ FHHIEUIFRICAE < (p<0.0D, a2
BRTHEUPABICKE o7 (p<0.0D. HB6FHT
bRERDOERTH - 7cd, Bl RO~ 7 —EHRIL
ERAERICKE o7 (p<0.0D) GRID.

% =

B DKE S ER O RAEFH I LR TE WL
&% Kraepelin (1919) 285 Lz &%, —#oK
MR EORIE, BBICIMENDD T EHHILA
TWBH, TOWEDEYFER T E K+ HEH
IhTuwisw, EOEYFENERNESERFNEL
BIARBENBZ ENE2LIBD, BITKMNER
B Oh~ R AEP TRBERZAEITIREAL
B Xh T,

KIEH R EL DM 2B+ 5 P98 % SEP (R
HHEREL o TR (1980), Tkuta 5 (1981a,

b, ¢, d, 1982) & X » THVFH SEP o Fkic X h #M
et &, 4 component DIEIEIL N1 ¥R &3~
THEEL DA RE G &, BRI TESERCE
WZ ERHEIRhTW5, VEP oW THEIK pat-
tern reversal VEP TR0 EIRIE, SRS
e htuv5 (Allison 5, 1983 ; Buchsbaum 5,
1974 ; Celesia ©», 1987 ; Emmerson-Hanover 5,
1994). f¥EEED AEP iwo\uTix, ABR (BN
BUG) T X b R TH 5 (Allison H, 1983 ;
xR 5, 1990) &o#HE L, P00 & ELcHE
SEHEBEN CHLBMERE N Lo LT 58 E
(e, 1991 £485, 1995) 2B DHKT, h~RH
B AEP B4 OMZEIC DO W TOEME XL DI L.
AWt % Pl i ABR o VIRIRHY T 5 &%
Zbh B2, ERHIE 3 FE B TLRE L,
HOFETRBEMEIEro0h, t-RELC LD EWT
RIBETR 7. LrLABIZE o AEP ol
BEFETI0ETHD 7 4 L& —BECHMOPIZE &
EAdDh, Aisc ABR o R L HfictEg T3z &
BTEv. X hEROEVRS DERICOWTIE,



10

HEIBETHEOBETHLINTOFEERNS T, &
HEBPHIVEBCABRTERETH 7. Thb
DFER KD SEP, VEP OMZEDER LRAETH
% (Allison &, 1983 ; Buchsbaum %, 1974 ; Celesia
5, 1987 ; Emmerson-Hanover &, 1994 ; 4 H,
1980 ; Ikuta 5, 198la, b, ¢, d, 1982). ABF4ED P6
PR IR REAHE B D P300 OWEF & —F L T\ 572,
Ol (1991, 455 (1995) ok & MKk AR T
VIYERE, TEARHRIE & b BB TEBE R -k
I BAIE O BBRE I HER T B L 3.8 oD
ERZE (p<0.01) 2AH 52, THITEREL L TIE
WL BETHBLEELLRA.

B DM BT A AL, T hE T 10 B omE
2P H (Brenner b, 1995 ; Giaquinto, Norfe, 1986 ;
WE S, 1995 ; ¥A¥H, 1995 ; Veldhuizen &, 1993),
b MBREBFEC L MoV TBIEL, K
AWITIZoBE, 6%, oWFcBITsMER ZhiET
DEA—FHLIFERIBOA TV LR, S
CBIL CIHBEK, FHRIEE bLMEABHI DX
FVERELTWA., 7 —EHAERIZE T, 68K
TEUBKREL, aWRTHEEIKAEL, gHH TR
HEMNAZ U E WS RBTE D R X, Brenner b
(1995), Veldhuizen & (1993) D8 & —8T 5. #
SHRIEMEIC DT, £RERFR Co B
LTELUWAKEVWEWSI ZhETOHRERKL T,
AHETIER TR E o, LELARROFET
ZhE TR aMEORFN P LI hicZ &l
{, BFEOBZIBLDEELLNS.

AMBREBEMOMEL X TERICOWTE, Zh
¥ CHERIEE, EER X OEE LMHBET 5 (Allison
5, 1983 ; Guthkelch &, 1987) &\5#id=e, Wiz
MBI L 7w & a8E (BHEE, 199D b H 5. ABfET
i, RGBSRV, SEOEEYRGEED
BE, FROEEBYRWHEORE, XLIKER
IVOHROFEYRCIHEDRELRT - . LD
B, WHFEHCRWTURABEETHS P5 TIHES
IVCHROFEYHR-TH LU THER (0<0.0D
BRI, TOES HatHAMREBEAERCKE
W (p<0.0D) 2 ENFEE I i, TofEE 6 FETIT
N1, N3 OERs L0 rh b oS &5 TTH S ERIE
THERBZEVLRDShizh, N1 RERERXIFEVL
DOEBREITAE L, Thix MLR (hgE IR D
Na (ABF7ED N 25, AR TIRDLIIL HIC
QM AR TE LRI RWENRH DD (Ozdamar,
Kraus, 1983) &FE 2 bh b, N3 oo Th HHERR

i b6
B~ %THOBEMCZ LS EHE 2R, £0D
BREOTMEC (RN ORMA D B, R, THARNK
ECThbREOHEPRIBEH LD, FROPEY
BR<BBDTBAERBEOD DR 3L b, AEP
BARHRICIVECHEBEIRTWH I ENHES L
7.

B O ORI DT, MR # 7
ML b, MREEONERIBLOMTER L
N, MRS T TRRETH H TOMEEIK
EVEHE IR TS (Allen 5, 1991). BB ITANP
TRAOZBEMBMERTH Y, TORKTIIHRBEERE
DO OMRKME L HBHERE»LOBMELLEHETh T
5. THOBBIERKIMOIK Z T & MRS S
WRFTRe L, HEE D o MRS S b
»EFHzBRTW5 (Yakovlev, Lecours, 1967). %
TR ERE O BB ERIECERTV5F
BERMED S\ L 5 2 &3, it AEP W4 Es A
B EEFH LI

Wada & (1975) 3EIBcomtechl, ks
% Wernicke O F B % & LGP 3 /243K
BREVH, CoEfAEOHRLUOTHTHARINE
WEBELTWS. 2o ) PO EHEEECLE
74t (lateralizaion) OBEMEVEFZ 2 LR TV 5.
DL S MO LEAEOREOMEL, HMREFND
DG Tk <, dichotic listening ¥ & b TLHir A
ErBEIRAEARECE VI HER (Lake,
Bryden, 1976) %, #EEMCd it IBEREEOLS
FACOREMEZ EDVRI T 5. AEP 0 R¥E kK
B4 @ generator 122\~ TiXgEan D % A3, Elberling &
(1982) X N100 B4 % Heschl [8], > % b 1 REE® &
BoESIESOID EFE 2, Kool B (1971) & N100
D 25~30 msec iz I = HRUIBHIERN DM I 72 iE B
122 REEFE B D generator DicdiiE LTWw5.
Scherg & (1985) (FHIIIEAIEPNIC 1 Kds X U° 2 KBE
HRBIWHMST 5 vertical & horizontal @ 22D
dipole ##E L, Z ORHEOFRHER 2 OUHANTHHA L T
WA, FDETF AL D & vertical 7eB s (AR
MhEZHER, FOHEs X % 30 msec FEh TR UM
BUEE O SHAlTE 2> 5 K SE ST A1 generator b DEAE
EBAERBE NG, £0 2 W0k, RENCE
A LT N100 26 PI180 o4 THMEET 5. £ L
T P180 CABF9ED P5 i) oy, HRIBIKFES
A1 generator 7> b DEMABEO HBER, BAOK
FACIHEEIRS. Mo X 51z (Wada b
1975), 2 KEEH K E O % e TSV O L AHZED




BFERAOHEEMFREN (AEP) &M oM

SR DL, KFEFF RO BLE B O HBIRER,
B HENLELAEE LIS, SLIMER N
LTEARBEROM T3S ED AEP B8 OmED
RENTCBETROT, MRHAMOTE S L O
EoOENCL Y, BR, EOHEYRVTCLEH
Bir P A OMENELLbO L LTHEBTE S,
—%, B TRENSIE T2 —r F TV RS
y & —ICER ML DB = & (Vaccari, 1980), $fE
DEHOMTIE=a - 5 VYR v 2 -DRK, &
EHEZ & (Vaccari, 1980), &t monoamine
oxidase (MAO) DEEMNEL, FDIdF —,3 v
DBEEIMEVZ & (Robinson &, 1975, 1977) &5k
HIRTVEH, WTFhd SEOHRORKR Y EEDN
BIT& 2 d DT WHWERNTE, ARME0H
krEv (A bMmyF Y, TR AT r V) H photic
driving AT @ < & v 5 g (Klaiber &,
1972 ; Stenn &, 1972 ; Vogel &, 1971) X H 543,
FREMOMZE L ORIBIZARE TH B, Buchsbaum
b (1974) 1 40~60 O LI FH =R + v ¥ VEE
HoOBA & VEP #ig & OFICBIE A o2 &0 b,
VEP RIEOHE A NG W AHE» RT3 2 &
R#EL L Tv5b. Celesia b (1987) kitto VEP o
RIBRKEZ VO, ThETahoBHEFTORE S0
Wb E IR TED, EEIAEL Y S LHEOHESE
BHEL (Adeloye 5, 1975) DT, hAEvOHE
REHDEERLTHBL, Thll EEANTEER
BLTuwiw, AL E Yy OMERADOZETIIL,
Gorski & (1978) oA L5 v F ONABRRFIE
B HUR " (sexually dimorphic nucleus of the
preoptic area, SDS-POA) iwfRE I 5 X 5 IKHEH,
BAORRTOFBEITER IR TV 52, BB LK
ATOWHERNDOHFEIANHTH 5.
HEDBROER, AFRERCHSBIITITLD
BE, FROPELRV T BHIEIhic AEP ©
BERMER, KROWMRES X OBEoEOES AL

BY¥NRRATHHLEFE 2 DN,
& ]

BERASZ 100 £ TR E LT, HELEDOE
3FE (Cz—AL) BIVEO6FE (Cz—T:) »b
AEP (BEMFREL) ZiHFL, P AEP ot
EYRHL, THIEEEED AEP 122U~ T compo-
nent analysis 12 X D B4 ¥ RE 3 X OYRIB D W THE
HCHERRFL, UTFofHTE.

1 BHFELLORUR, L OTHBEORTY

11

AEP t, EWism AKREMKE N4 3 X O KEHEE PS
FEUHR 6 HEORIBELEL, HHF 600 msec ¥ T
iZ P1~N8 ORG 2789 b i,

2 WHEENLOFL LR hOTH AEP X[
BROBIEHE LT, Wi TS E L v ks sk
2L, HARREAKE o 1.

3 KWHRED AEP tonT tBREICL b T
BAEROERCEL, HAMRE AARCKE 1
e

4 ESEOTC LD, hE FROEEYRT
b, AW TRABSE PS5 (XK, THARR
B ThHEEY (p<0.01) HELE L.

5 WFEEENAL OB O BERSIICL YD, 7 - H
SR OTE, Sl HHTLMIERECKEL, al #
BTBUNEBICAE hofe. HIRIBMEEZ, SR
BHEILKE ot

APIGECHEIF X hie AEP o1, KIMOMEYE
Mk L CBEEEE DL L5k (lateralization) D#z%E
DESAEBLENRRE L LTHBET A LN TR

APFICONT, EERKFREBHESEEOKE
BANOW) & ZBICHREL 7.

AL O—ERE, 5 25 [ A AR BN A A
£ (1995, 10 A, H#ED wkTHRE L.
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