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=y &7 &% (panic disorder, PD)EZ OEHH S L RIBTRIEZ EEMBMICL VRF L. PDEZIHNEED
U & FeaT o F5 | #5457 (diagnostic and statistical manual of mental disorders fourth edition, DSM-IV) D S H#T£:HE % il 3R AREE
D18 (BB, LI T, XLSDIEBLSL04E TH o7, Elh - HE Ty FEELBEERAFABLI ORI VI TELE >
REEF IR OPDRZ18H] L Ll L7z, 48RRI L D G L Mg E®E7 —) T BRFICL D N7 —Ax7 PAERITL, H
BB T DM 8T — &K, FeRlEE5, 108 X UISHzO M CRAREICHET L. RERRETE, REALLRE
LREPDED &, 6, a237 —OFFEETH o7, THIMICIE, BREBICT237-PRETH), «HOBREER
WAL W ERThorz. S5ICEMRNE 657 —, FEHERTO s N7 — LEETH - 7. REPDEIL, RIABEPDE & IL#
Lo, 07 —HEMHETHo 7. HRBREE, B AL LRREPDE TIE5H20 SERIBUIIIET 2 6 HiR¢4.8
~5.2Hz) D8 —HEAECdh o 7= IRIEPDEECIL, RIREPDE: & WL, SHzOHIBUIHIET 5 § #8.(4.8~5.2Hz) TIEAE
T& 7. STAI(State-Trait Anxiety Inventory : JRHE — AL R ) OISR MR R & ik /7 — OBz, RIREPDH T
BRI Do 7275, IRIEPDEEC IR IIBIT2 6, o, FHBAT—EB LU, 10HzOLREIIHIET 2 o HF
15(9.8~10.2Hz), 15HzOFHMIZ oS 5 g3 (14.8~152H) CEDHMH A Sz Uk, WEOERBTIZLY, PD
TILMREIN, AR D /87 — ZRE A SN, PEMEROBERE OFEITME S, Xy TITEE X RE
FIPURIC & B IS 2L b PDEETIRIEEE ADEES L B b5 Z LRI &N, GABARDEENFENEL LN,

Key words Panic disorder, Electroencephalogram, photic stimulation, quantitative analysis,

Benzodiazepine
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NN AVOTREVIELEL, 20X 2BRPREE
T LT B AEIR (R & BMATEN R E L TL AT LNE
v, PDE A ORDRETAELFH VY, PDABELT S L
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BB AN TETVA, Ry FBIEBIL AL ERER
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MRI, PET(positron emission tomography), SPECT(single
photon emission computed tomography) % ® BMEEAF 7812~
MERFgE A 2o v, BRI IE E OB REE N —2 T SRt E
VZEE LTI 2 ERE RS & BRI R S e v, G
B HEORERE T TAPARREROBREEENEL L
THITERTVS. LEL, REERESRT ALY NS T—E
HERNIBWCOREBREOEE M ME SR TEY, S
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BRIEETHAI LPREINLTVS.
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Abbreviations : ANOVA, analysis of variance; DSM, diagnostic and statistical manual of mental disorders; fMR],
functional MRI; GABA,  -aminobutyric acid; PD, panic disorder; PET, positron emission tomography; SPECT, single
photon emission computed tomography; STAL State-Trait Anxiety Inventory
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B S NTVBFENCHE LTI, SHzO RIS NI 22w
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Table 1. Demographics

Control (n=18) Drug-naive PD (n=18) PD with drugs (n=18)
Sex
male / female 9/9 9/9 979
Age
X(year)=SD - 31.5+94 32.949.1
Duration of illness
X (month) =SD — 50.5+65.6 26.01+33.2
Current severity of attacks
mild / moderate / severe - 71417 715716
Agoraphobia
with / without — 13/5 16 /72
STAI - trait score
X+SD - 513127 547+12.6
B 0.4 1 A —
g g 0.8 A
Q0.2 - 8. 0.6 -
O o .
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Fig.1. Absolute power of electroencephalogram (EEG) in the resting state for 6 frequency bands in controls (@), drug-naive PD patients
(&) and PD patients with drugs (a). (A) Delta (2-4Hz). (B) Theta (4-8Hz). (C) Alpha-1 (8-9Hz). (D) Alpha-2 (9-10Hz). (E) Alpha-3 (10-
13Hz). (F)Beta (13-20Hz). Values are X ==SEM of log-transformed absolute power values (n=18 in each group). Fpl, left frontal pole; Fp2,
right frontal pole; F7, left anterior temporal; F8, right anterior temporal; F3, left frontal; F4, right frontal; C3, left central; C4, right central;
P3, left parietal; P4, right parietal; T5, left temporal; T8, right temporal; O1, left occipital; 02, right occipital.
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EEG power during

Fig.2.

Table 2. Statistical analysis of absolute power of EEG in the PD patients

o

Mean power PD vs control Interaction
Control Drug-naive PD  PD with drugs F value P value F value P value
Delta 0.008 0.032 0.115 2.263 NS 1.953 0.0033
Theta -0.224 -0.067 -0.341 4.409 0.0171 1.253 NS
Alpha 1 -0.060 0.176 -0.032 1.586 NS 1.156 NS
Alpha 2 0.274 0.383 0.530 0.383 NS 1.706 0.0163
Alpha 3 -0.045 0.082 0.121 0.962 NS 1.223 NS
Beta -0.632 -0.593 -0.455 2.013 NS 0.710 NS
5HZPS 0215 0.240 -0.005 5.668 0.006 2.299 0.0003
10HzPS 0.568 0.784 0.729 1.175 NS 0.741 NS
15HzPS -0.220 -0.021 0.020 2.506 NS 0.417 NS
Repeated measure ANOVA.
A 3 #
06 - 1. RERREOHE/NT —
- MU RN 2817 5 R IREPDEE, IRIEPDHIEDL &
So UREBEOIBER L 1o 7 — O FHE(ESEM) 2 7R T,
afy 027 SR REIAT > 7:ANOVAI & B HERHEAMRA O (e
5 2), OWRMTHEICHAEE LR O (0, F=4.409,
= -0.2- p=0.0171). 8 B & U 28U BV THEM & MM O E Ve &
7z (6 W, F=1.953, p=0.0033; « 2754k, F=1.706,
-0.6 p=0.0163). HBMAFIHETT 2L, FHRTIE, TRTOH
ECRIREPDIESMD 2IEL D07 —HPHETHo /. &
7:Fpl, Fp2, F3, F4, C3, CADFFETIRIEPDHAS, b 2
BEL DT —EMNEECH o7z, 6 W TIHF7, FEOF LT
KRIRIEPDEEAMD28E X 0 /37 —EATRMET, MR TFpl, Fpe,
2 F3, F4, C4, PADGHET, IREPDHVFMO 2T L Y87 — 1l
39 PHEERE 0 72 2 E P RERORR IR o T b L BbNi,
g E o 0 TIX01DFHE CTIREPDH B & URRIEPDBEA R E B
a° LT —EXFFE, REEADEEICZ->TWwaEBbh
< 7z.
I. YERBRREOHE /T —
RI21ZEHI P B IR 2 B80T B sk IRIEPDHE, IRIEPDEEDS L O

Beta band
15Hz PS

D <
™

Fp2 1

&
Electrode locations
Absolute power of EEG recorded during photic

stimulation (PS) in controls (@), drug-naive PD patients (&)
and PD patients with drugs (4). (A) Theta band power (4.8-
5.2Hz) corresponding to 5Hz PS. (B) Alpha band power (9.8
10.2Hz) corresponding to 10Hz PS. (C) Beta band power (14.8

15.

2Hz) corresponding to 15Hz PS. Values are X =SEM of

log-transformed absolute power values (n=18 in each group).

T B OB L 28T — D E (ESEM) 2R Y. &
BB B 12T o 7mANOVAIZ & 2 BERH B IMRE O R T,
SHz® FH B IE T 5 0 78 (4.8~5.2Hz) CREMICHEE %
2% (F=5.668, p=0.006), oW LEHOREIER b EDL
(F=2.299, p=0.0003). #RALBITiX, Fpl, Fp2, F7, F8DFHK
TRIRZEPDE M 2 BEL Y /87 —{E2SE{ET, F3, F4, C3,
C4, P3, P4, 01, 02, T5, T6MHE TIRIEPDEA D 2 B
LT —EAERETH o 7.

M. B/ 7— ESTAIDEMRE RE & DIERE

TS L OHIBEERE 7 — LR MARRE L OB %
5%3, 42T, KRIRIEPDE CIILHRE, Yol & dIc#HR
MIZEELHEERERDEDATH 7= (53). —FH TR
PDEETIY, M0, a2BL U 3% HICBVTIELAL
DELEAL T/ —E EAFERRRE & OMICIEOHE = D
72, FRRIC e 1B XU B DOV TH RUTTR TS ( OUBALT
FERERE L OMICIEOME AR, SR THEOS
BEALIEI A b o fz, FRIBARRIE TIE, 10Hz0 RH B
B 5 o FBIZBVTIT L A EDOBEBERAMT/NT —E & FHER
ZREEOMICEOHBE* T /. 15HzO BT T 5
RERT L RAUTRTELICBWCTIENIHE Z D7,
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Table 3. Rank correlations between STAI-trait score and log-transformed band power of drug-naive Patients

Fpl Fp2 F3 F4 C3 C4

P3 P4 01 02 F7 F8 T5 T6

Delta - - - - - -
Theta - - - - - -
Alpha 1 - - - - - -
Alpha2 - - - - -~ -
Alpha3 - - - - - -
Beta - - - - - -
SHzPS - - - - =071 —066
10HzPS - - - - - -
15HzPS

|
|
|
!

Significance was determined by the Spearman rank correlation coefficient test.

p<0.05. (n=18).

Table 4. Rank correlations between STAI-trait score and log-transformed band power of patients with benzodiazepine

Fpl Fp2 F3 Fa C3 C4

P3 P4 01 02 F7 F8 T5 T6

Delta - - - - - -
Theta 055  0.61 056 058 061 0.60
Alpha 1 - 0.52 - 0.53 - -
Alpha 2 055 055 058 057 055 054
Alpha 3 053 055 058 055 060 052
Beta 0.55 - - - 0.60 053
5HzPS - - - - - -
10HzPS 052 055 051 052 - -
15HzPS - - - - - -

- - - 0.60 - - 0.53 -
066 063 055 073 - 052 058 056

- - - - - 052 054 056
0.56 - 058 052 059 060 059 052
0.57 - 070  0.60 - - 0.60 058
0.63  0.60 - 0.60 -  —064 - 0.59
059 052 056 053 051 0.59 - -
052 051 068  0.60 - - 0.59 061

Significance was determined by the Spearman rank correlation coefficient test.

p<0.05. (n=18).
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Abstract

We computed power spectra of EEG recorded at rest and during photic stimulation in drug-naive patients with panic
disorder (PD), PD patients who had been medicated with benzoziazepine and sex- and age-matched controls. Each group
comprised 18 subjects (nine males and nine females). PD patients fulfilled DSM-IV diagnostic criteria for PD (with and
without agoraphobia). Absolute power was measured during EEG activity with eyes closed from the 14 channels sampled
using the fast Fourier transformation. The frequencies of photic stimulation were 5, 10 and 15 Hz. During the resting EEG,
the drug-naive PD patients showed a significant increase in delta, theta and alpha-2 band power compared with controls.
These PD patients showed a topographic EEG profile which was characterized by an elevation in the delta band over the
anterior temporal regions, an elevation in theta over all regions and an elevation in alpha-2 over the occipital regions. It has
been reported that benzodiazepine reduces alpha and increases beta. However, the PD patients with drugs showed a
significant decrease in delta and theta band power compared with the drug-naive PD patients and controls. The PD patients
with drugs showed a topographic EEG profile which was characterized by a reduction in the delta band over the frontal,
central and parietal regions and a decrease in theta over the frontal and central regions. EEG analysis during photic
stimulation demonstrated that the drug-naive PD patient exhibited a significantly higher power in the theta band corresponding
to photic stimulation of 5 Hz than controls. But the PD patients with drugs showed a significantly lower power in the theta
band corresponding to 5 Hz photic stimulation than the drug-naive PD patients and controls. In the PD patients with drugs,
the State-Trait Anxiety Inventory (STAI) trait score correlated positively with theta, alpha-1, alpha-2, alpha-3 and beta band
power at rest. Alpha and beta band power during photic stimulation also showed significant positive correlation with the
STAI trait score. In the drug-naive PD, however, only a small number of significant relationships, less than could be expected
by chance, were identified. These findings provide evidence that PD patients show EEG abnormalities both at rest and during
photic stimulation. This study also discusses the effect of benzodiazepine on EEG with respect to dysfunction of GABA in
PD.



