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Objectives

Sex hormones exposure during the prenatal period has an effect on cerebral lateralization. Male brains are thought to

be more lateralized than female brains. Bipolar disorder was known to show abnormalities in cerebral laterality whose characteristics
could be estimated by electroencephalography (EEG) coherences. We studied sex-related differences of EEG coherences between
healthy controls and patients with bipolar disorder to examine the sex effects in the genesis of bipolar disorder.

Methods

Participants were 25 patients with bipolar disorder (11 male, 14 female) and 46 healthy controls (23 male, 23 female). EEG

was recorded in the eyes closed resting state. To examine dominant EEG coherence associated with sex differences in both groups with-
in five frequency bands (delta, theta, alpha, beta, and gamma) across several brain regions, statistical analyses were performed using

analysis of covariance.
Results

Though statistically meaningful results were not found, some remarkable findings were noted. Healthy control females

showed more increased interhemispheric coherences than control males in gamma frequency band. There were no differences in the in-
trahemispheric coherences between the healthy control males and females. In patients with bipolar disorder, female dominant pattern
in interhemispheric coherences was attenuated compared with healthy control.

Conclusions

Sex differences of EEG coherences, which could be a marker for cerebral laterality, were attenuated in patients with bi-

polar disorder compared with healthy controls. These results imply that abnormal sex hormone exposure during early development

might play some role in the pathogenesis of bipolar disorder.
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F4FS, FAT4, FAT6, CAP4, C402, CAFS, CAT4, CAT6, P40O2,
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9] o]l WhE v A8 /75 FAISH] Sl =
Y <=4 (Bonferroni correction)= 7M. 2 A3}
5 9 F5 v SRS F-o)E2 005 / (28 x
5) = 0.05 / 140, §E17E Ss]AAghe] frola2 0.05 / (66
x 5)=005/330L% 1% $7E 2489
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A& L 2ol skl &3tk = 0.575). tiRtollAl
gol whE F9lAHS dAdol 3541, ool 3T5HIE {9
gk o] zto]& Hol= Ao & YERthHp = 0.000). =43
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o] 3THIE 9]k o] Zpo| & HolA] ASkthp = 0.183). %
7ol ;1A B SR SR E 2 2uk 57t
S99] ZYgH(median) 400 mg, 4] TApTe] F22
Z2upd 57O SURE 333 mgo & A i &
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TS W SR mepAlH ST SRR 1 mg, o
3 o) 2eAlE 57 SURR 1 mgo 2 A
of W ZefAlF 7Y Abol= HolA dthp =
0.183)(Table 1).
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Table 1. Demographic and clinical characteristics of study participants

Controls (n = 46) Bipolar disorder (n = 25) Statistics
Male Female  Statistics (p-value) Male Female  Statistics (p-value) (p-value)
Sex x*=0.234 (0.629)
Number 23 23 11 14
Age Z=-0.560 (0.575)
Median (yrs) 35 37.5 Z=-3.531 (0.000) 32 37 Z=1.371(0.183)
IQR 15 21 11 8
CPZ equivalent dose
Median (mg) 400 333 —0.637 (0.536) -
IQR 767 200 -
Lorazepam equivalent dose
Median (mg) 1 1 1.490 (0.183) -
IQR 0.0 0.5 -

n : number, CPZ : chlorpromazine, IQR : interquartile range, yrs : years
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of oJA 3R} FIAA o WAl Bt Fa|HA
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AL Aol & ApA|6] AR okt 2t 5719
Fubel R 28700 #3 Bt TEHUAER A4S 4= Qe
Z 14070 Ao A 5 tixtollA] Aol f-AIg 7
= 071%((1/140) A=, F=747%o) SAbatolA] dido] ¢
At 9= 7.14%(10/140) B=21 RS EIsHATHFig. 2).
Fo FRpol A FA Aol veRd P92 dEt
Fabpof| A C301, OIT3, Alep S=uk=oflA] FplOl, FplTs,
F301, O1F7, OIT3, T3T5, #|el Faka=of|A] C3T3, At
k=0l A OIT3C. 2 VFeRT]

ol 2

CESE R e PR EL AR SR EL RPN R
AFARE B Rol BAHOE GO Kol S W
AT % Yodrk olo] a7 ojAo] tha Aol vls)
T2k sRLglo] £ A9 ASE AT A S sk}
sharat soick 71 Ak hxE olio] tha Al wis
uE77E TlEAgte] 2 A9 At Fueeld 53R
ul, wdo] ool ulal 2 A9t WiEk Fukdola] 3, 2t

‘[} BP(M>F) [] NC(M>F) ‘

M n

A Delta Theta Alpha Beta

Gamma

‘[} BP(M>F) [] NC(M>F) ‘

107

il

A Delta

I I

Alpha Beta Gamma

Theta

CIePE>M [ NC(F>M)‘

O
B Delta

T
Theta Alpha Beta Gamma

‘E] BP(F>M) [ NC<F>M)‘

0 m

B Delta Theta

Alpha Beta Gamma

Fig. 1. Sex-related differences of right intrahemispheric coherences
between controls and patients with bipolar disorder groups. A : Num-
bers of male dominant (M > F) right intrahemispheric coherences
between control and patients with bipolar disorder groups. B : Num-
bers of female dominant (F > M) right intrahemispheric coherences
between control and patients with bipolar disorder groups. N :
number, BP : patients with bipolar disorder, NC : controls.

Fig. 2. Sex-related differences of left intrahemispheric coherences
between control and patients with bipolar disorder groups. A :
Numbers of male dominant left intrahemispheric coherences be-
tween control and patients with bipolar disorder groups. B : Num-
bers of female dominant left intrahemispheric coherences between
control and patients with bipolar disorder groups. N : number, BP :
patients with bipolar disorder, NC : controls.
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‘[} BP(M>F) [] NC(M>F) ‘
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‘ [ 8P (F>M) [] NC(F>M) ‘
607
50 (]
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0 [ — — — : :
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Fig. 3. Sex-related differences of interhemispheric coherences be-
tween controls and patients with bipolar disorder groups. A : Num-
bers of male dominant interhemispheric coherences between
control and patients with bipolar disorder groups. B : Numbers of
female dominant interhemispheric coherences between control
and patients with bipolar disorder groups. N : number, BP : pa-
tients with bipolar disorder, NC : controls.

Fig. 4. Areas showing female dominance of interhemispheric co-
herences in controls at gamma bands compared with patients with
Biopolar disorder. Real lines reveal the areas that female dominance
of interhemispheric coherences in controls at gamma frequency
bands.
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