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The double inversion recovery study on the gray matter abnormalities of MRI negative
temporal lobe epilepsy patients
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[ Abstract] Objectives To study the gray matter (GM) volume of MRI-negative temporal lobe epilepsy (TLE)
patients with double inversion recovery (DIR) combining with SPM analysis. Methods Twenty-four MRI-negative TLE
patients and twenty-four healthy controls (HC) with matched sex and age were collected from Zhongshan hospital from
2016 Januany to 2018 December. All the participants underwent DIR scanning and the MRI data were further
postprocessed with Statistical Parametric Mapping (SPM). Results MRI-negative TLE patients showed reduced GM
density in the left superior frontal gyrus (medial orbital), right temporal pole, right para-hippocampal gyrus, right lingual
gyrus, and increased GM value in the right superior frontal gyrus (medial) than HC group with statistical significance
(P<0.001, cluster>50). According to the EEG manifestation, the MRI-negative TLE group was classified into the multiple
and single focal discharges group.The multiple focal discharges MRI-negative TLE group demonstrated decreased GM
density in the right temporal pole, right superior occipital gyrus, right para-hippocampal gyrus and bilateral
superiorfrontal gyrus (medial orbital), but increased GM value in the right superior frontal gyrus (medial) than HC group
with statistical significance (P<0.001, cluster>50). No statistical differences were found in the single focal discharges MRI-

negative TLE group comparing with either the HC or multiple focal discharges group. According to the seizure type with
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or without secondarily generalizedtonic-clonic seizures, the MRI-negative TLE patients were classified into sGTCS and

non-sGTCS group. There existed greater statistical GM density for sGTCS group in the right lingual gyrus, right thalamus,

left middle occipital gyrus, left basal ganglia and left cuneus than the non-sGTCS group (P<0.001, cluster>50).

Conclusions There existed wider areas of GM volume changes in the brain regions of MRI negative TLE patients,

including both the temporal and extra-temporal areas, with most significant GM alteration in multiple focal discharges

and sGTCS TLE group.

[ Key words] Temporal lobe epilepsy; Grey matter intensity; Double inversion recovery
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Tab.1 The brain regions of altered gray matter density in MRI-negative temporal lobe epilepsy patients compared with healthy controls

MNI &R MNI coordinate

JEPLHRIX L3S VAN

ROIs Voxel Number  Z value ) y (mm) o2 ()
ZEMINE P [1] 1249 -5.06 -2 60 -12
Left superior frontal gyrus, medial orbital

A L 538 -4.39 48 16 -20
Right temporal pole

e 55 139 -4.06 34 -34 -10
Right para-hippocampal gyrus

A L [m 195 5.49 10 52 6
Right superior frontal gyrus, medial

A ] 83 -3.75 32 -84 -18
Right lingual gyrus

T Z>0 /R MRIBIVE TLE UK RN Z<0 Fm MRI Pk TLE LUK s Bk
Notes: Z>0 represented the increased gray matter density in MRI negative TLE patients, Z<0 represented the decreased gray matter density

R 2 SRR SR B E 5 R IR A48 b R R e R X
Tab.2 The brain regions of altered gray matter density in MRI-negative temporallobe epilepsy patients with multiple discharges on EEG

compared with healthy controls

MNI 447 MNI coordinate

HOGERIX =R Z{H

ROIs VoxelNumber Z value 22 ((5n) y(mm) 7 awam)
A7 b 1051 -5.12 16 12 -22
Right temporal pole

AL L o] 360 -4.48 32 -84 -20
Right superior occipital gyrus

A U8 T 55 ] 205 -4.24 22 58 -6
Right para-hippocampal gyrus

FMINE AL ] 113 -4.51 8 60 -10
Right superior frontal gyrus, orbital part

ZE MM A4 L [8] 102 -4.71 -4 56 -8
Left superior frontal gyrus, medial orbital

A A L = 80 4.82 10 52 4

Right superior frontal gyrus, medial orbital

i Z>0 FoR 24 MRI Bk TLE MR B NIX 5 Z<0 FoR 22tk MRT Bk TLE 2R 5 B i/ b X
Notes: Z>0 represented the increased gray matter density in MRI negative TLE patients with multiple focal discharges, Z<0 represented the

decreased gray matter density
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Tab.3 The brain regions of altered gray matter density in MRI-negative temporallobe epilepsy patients with sGTCS compared with the TLE

group with non-sGTCS

MNI 4%5 MNI coordinate

SR IX. (i Z1H

ROIs VoxelNumber Z value 52 (i) y(mm) )
Al 7] Right lingual gyrus 175 7.18 0 -84 -12

4700 F- % Rightthalamus 101 6.30 8 -8 2
ZEMREH Al Leftmiddle occipital gyrus 84 4.48 -20 -92 -2
ZEMBLIEY Leftbasalganglia 72 4.68 -28 -12 -8
ZEMIEE Leftcuneous 66 441 2 -76 36

FE: Z>0 7R sGTCS 41 non-sGTCS 4K BERINNIKX 3 Z<0 FIR sGTCS H1#4 non-sGTCS LK T3 B/ X
Notes: Z>0 represented the increased gray matter density in sGTCS group compared with non-sGTCS group, Z<0 represented the decreased

gray matter density

Bl 1 AR R A B R 4 S e BR 4B AR b R AR B R RN X
Fig.1 The brain regions of altered gray matter density in MRI-negative TLE patients compared with healthy controls

a. MRI [ TLE 20 5 {@EEXTHR4L ; b. 2241 MRI BAPE TLE 5% HR4H; o BkbdE MRT B TLE H5 % B84 ; d. non-sGTCS MRI B4
TLE 21 'ﬁxﬂ!ﬁéﬁ, e. sGTCS MRI B4 TLE 45 % B84 ; f. sGTCS MRI Fi% TLE 415 non-sGTCS 41 (£1€4. JKF# X ; i
TR I /D X

a. MRI-negative TLE patients and healthy control; b. MRI-negative TLE patients with multiple focal discharges and HC; c. MRI-negative TLE
patients with single focal discharges and healthy control; d. Non-sGTCS MRI-negative TLE patients and healthy control; e. sGTCS MRI-
negative TLE patients and healthy control; f. sGTCS and non-sGTCs MRI-negative TLE patients (Red represented the areas of increased gray

matter density, whereas Blue showed the areas of decreased grey matter density)
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A case of Aicardi-Goutiéres syndrome
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[ Abstract] Objective Aicardi and Goutiéres syndrome was first reported as a rare hereditary encephalopathy
with white matter involvement in 1984. Typical clinical manifestations include severe mental motor development
retardation or regression, pyramidal and extrapyramidal symptoms and signs, epilepsy, microcephaly and frostbite.
Methods To collect a case of patient who presented with convulsions 14 days after birth without obvious inducement.
The child was diagnosed as epilepsy in the local hospital and the symptoms improved after treatment with antiepileptic
drugs. At 4 months, the child presented nods and clenched fists, and was diagnosed as infantile spasm. After
Adrenocorticotrophic hormone and drug treatment, the symptoms gradually improved. Due to upper respiratory track
infection, the child was aggravated at the age of 1 year and 2 months, and then diagnosed as Aicardi-Goutiéres syndrome
by video EEG, skull MRI, fundus and gene screening. Results Surgery and treatment with antiepileptic drugs
significantly improved the symptoms of the child, and the pathological biopsy of the brain tissue supported the previous
diagnosis. Conclusions The report of this case will help to improve the clinician's diagnosis and treatment of Aicardi-

Goutiéres syndrome.

[ Key words] Aicardi-Goutiéres syndrome; Video EEG; Magnetic resonance imaging
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B1 BILNEE
Fig.1 EEG of the patient
a~c, RAEMIYT: BRMEAIITE AT BR A% SRR T LK R S v 28 W R 2 ~ 3 Hz JR-Mcr, DU ep de-ToL, RSBl o 3, Zad 58
DR, XK, TR R FBAR R B 2 AR E P IR i, 2ol , 2Rt d~e, KRN AR RRmt
R AL AT IR D B> 72 R IR IR PUE B, FRE2240 0.5~ 1.0's, ZEATSE R0, I RSB NS S &
a ~ ¢, IID: large continuous high reflection amplitude 2 ~ 3 Hz spike-slow wave discharge in the right hemisphere, mainly appear in right central.,
parital, temporal regions; low to medium amplitude spike-slow wave in the left hemisphere. d ~ e ID: low amplitude fast wave in right

hemisphere->low amplitude fast wave in left hemisphere. It lasts for 0.5 ~ 1.0 s with myoelectricity outburst
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c d e

2 KEUZRHIRRBAR R T 28, AMER /0NN B B A IR R R AL
Fig.2 MRI shows complete absence of the corpus callosum, polygyria of the right frontal lobe with heterotopic gray matter

3 ERFRITENEEEETAN R EIRR
Fig.3 PET-CT shows decreased metabolism in the right hemisphere
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B4 REAMKMFRARERALRFHRJAELER
Fig.4 Results of immunohistochemistry and special staining in right cerebral hemisphere after operation

a. A7 Dk N ZUBERG:, 3873 AL BT LB TR ST A S o, JRykd sk B B Se 3924 5 b, A5 DN DR R A 2L SV BEAG - e DO JE J A 2 A
Pk, BRMATTHRFIRS EEEAL, Mo BRI AR 2B . TR B 22/ Ml I_IFH*EP‘F FA, AR i%l:l
J3E P DL 60 W AN 249 00 119 22 KRN — R RSB/, A B SR 287 I 22 kP JZ R R A IR IR IR HE S, L7 PR AR o 22
ANEASPESR L ERCE PRI TT, F8 K F AR, 3873 H A S i 22T 2

a. Microscopic examination of the right choroid plexus showed dilatation, hyperemia and hemorrhage of some interstitial blood vessels, and focal
arachnoid epithelial hyperplasia; b. Right cerebral hemisphere tissue microscopy: subarachnoid blood vessel growth and expansion, cortex
neurons to arrange build serious disorder, part of the cortex significantly reduce thinning, lack of hierarchy and neurons in the multiple
cerebellum, compaction, back to the deformed sample structure, part of the lateral ventricle narrator see uneven distribution of multifocal within
the mass are of different sizes small gray matter clumps, see the rest of the cortex neuron multifocal layer is missing and micro column
arrangement, see scattered mast chronic ischemic change of neurons, neurons and the grey part mass line is not clear, part of the increase in

ectopic neurons in white matter

Bs5 REE&EWmNEE
Fig.5 Post-operative review of VEEG
a b RZEMIEERTT UL 4 ~ 6 Hz 6 9530, AT BRAICHL R 3, 227 f i b i 2L
a, b4 ~ 6 Hz 6 was observed in the left hemisphere, low voltage in the right hemisphere, the left spindle appeared as scheduled
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Treatment and semeiology analysis of a MRI negative insular epilepsy case
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[ Abstract] Objective To analyse the seizure semeiology of MRI negative insular epilepsy. Methods A case of

patient with insular epilepsy who presented in Epileptic Center, Guangdong 999 Brain Hospital was collected. Related

literatures were thoroughly reviewed. Results The patient was diagnosised as insular epilepsy by SEEG and postoperative

pathology reported focal cortical dysplasia Ib. Conclusions The insula lobe is a part of the limbic system, and the seizure

semeiology in insular epilepsy is varied. Seizure semeiology analysis is particularly important in the evaluation of

presurgical especially in a MRI negative case. In this paper, we summarized the semeiology characteristics of various parts

of insula lobe, and provided some references for the diagnosis and treatment of insular epilepsy.

[ Key words] Insular epilepsy; MRI negative; Seizure semeiology
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Fig.9 Discharge in right insular lobe ( C’)
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Fig.10 Discharge in right insular lobe ( T)
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Fig.11 Discharge in right insular lobe ( V’)

<50 Hz

12 AMBEER (0) HE
Fig.12 Discharge in right insular lobe ( O’)
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Fig.13 Discharge in left insular lobe (X, Y)
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Fig.14 SEEG apocalypse period
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Fig.16 Post-operative MRI
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Quality management of long-term video-EEG monitoring process

LI Jingwen', LI Xiaoning? LIU Yonghong? YANG Lei’, WANG Haiyan®

1. Department of Clinical Medicine, School of Medicine, Xi’an Jiaotong University, Xi’an 710061, China
2. EGG Monitoring Center of Neurology, Xijing Hospital, the Fourth Military Medical University, Xi’an 710032, China

Corresponding author: LI Xiaoning, Email: Lixiaon@fmmu.edu.cn

[ Abstract] Objective To summarize the method of quality management in long term video
electroencephalogram (VEEG) monitoring process. Methods To summarize the VEEG monitoring process in 4 935
patients, the following methods were adopted: adequate preparation before examination, selection of suitable electrode
wearing methods, regular inspection of the quality of the lead wire, inspection and observation of whether the electrodes
have fallen off, process inspection, behavioral intervention guidance, timely manage the artifacts, pay more attention to the
inducted experimental, timely identification of paroxysmal events, standardize the procedures for the management of
seizures, standardize the processing of electrode cleaning and disinfection, continuously improve the quality.
Results Four hundred and tworoy are paroxysmal events of various types occurred during the monitoring period. All
of them were handled in time and the patients were all safe. Among these events, 4 children ended the examination in
ahead of the normal procedure due to fever, crying or other reasons. two patients were transferred to intensive care
unit due to changes in patients ’conditions such as hypopnea and decreased oxygen saturation of artery blood
of finger. The remaining 4 829 patients completed VEEG detection for 8 ~ 24 h. and got good quality images.

Conclusions Quality management is a guarantee of qualified, high quality, low artifact EEG reports.

[ Key words] Long-term video electroencephalogram monitoring; Process; Quality management
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Effect of acoustic earplugs combined with sedative drugs on improving the success rate
of MRI examinations in children with epilepsy

ZHANG Lili, HUANG Danluan, DIAN Chunhong
Departmen of Neurology, the Second Affiliated Hospital of Guangzhou Medical University, Guangzhou 510000, China
Corresponding author: ZHANG Lili, Email: 361360341@qq.com

[ Abstract] Objective To investigate the effect of acoustic earplugs combined with sedative drugs on improving
the success rate of MRI examinations in children with epilepsy, and to provide an effective clinical evidence for MRI
examination in children with epilepsy for the future. Methods Seventy-four children with epilepsy who came to the
Second Affiliated Hospital of Guangzhou Medical University, between July 2016 and February 2018 were included in this
research. To test the effectiveness of acoustic earplugs on children with epilepsy in improving MRI success rates,
participants were divided into two groups randomly. The control group only took the drug and withont using the acoustic
earplugs. The observation group used both the drug and acoustic earplugs. The comparing the success rate of MRI
examination between the two groups. Results The observed group (with the acoustic earplugs) showed a success rate of
97.29% (36/37), the control group (without the acoustic earplugs) showed a success rate of 18.91% (7/37). The success rate
of the observed group was higher than the control group (P<0.05) significantly. Conclusions The use of acoustic
earplugs combined with sedative drugs is effective in improving the success rate of MRI examination in children with

epilepsy and can be widely used in clinical practice.

[ Key words] Acoustic earplugs; Children with epilepsy; Inspection success rate; Chloral hydrate
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Tab.1 Comparison of inspection success rate between the two groups

285 IR () RIG AL ()
Group " Successful cases (%) Failed cases (%)
WELA Experimental 37 36 (97.29) 1(271)
X} HEZH Control 37 7(18.91) 30(81.09)
. - 81.09 6.893
- 0.032 0.036
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(Hypoxic-ischemic encephalopaghy, HIE) #4157
R, REH IR LAE, (HEMNRA IS iilE KR
Mo XM RABETT LURRER, oI A
HIE 18 JL#R AR 1S, JEPR 2848 S 8y 45 4 M4k
(Tuberous sclerosis, TSC) H i L&A 1S H 40% ~
50%"", {HJ& TSC M sh iRl ™ sV , 20
HIRLTS Ml ARFEB" " IR, 24
SEgR A T 2L IS YK R B/ RS e

[l st JLG s ) S 3 Z 1, AE 5 A W BRI —
T IS SRR AR . 1996 4, 3E[E & 37 AT
FEBE [ K A e MBS A B 5E BT (NTH/NINDS )
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TAR/NAFIE T “BEARR S LB ZEIE R bR
. O AR A RS EEdE; @ RIEN
EEG (UG L EE00) 5 B LAERIM EEG i B AR s
@ ACTH B2 R AR (VGB) A%k; & 41 k%
PG o AL LR T bR AE R SRR AR R R K
), BEARMY), Hix HJEA “BEAE” B shis
FUbRUE, (H3XIEABEIEXT 1S bl R, 1
ST R R MK S AR T A Y, IR A
FRUERR A 1S BRI . B 48 H i — (R 3h
Yibriide: O 5% EEG; @ HEJe A &M &
Y, BAR—E IR LE; O IR, ©ha—
AP B AR E R . @ LR & 1E; @ ACTH
BT AR, RMEAE G 1S SRR A TR A R
25 R ANEFN & AE BEG, MR AR LI A 25 2 A
BUEAFT o Rad, K5 sh R R SR AL, R
BT RRIRIZES 1S 229 o LA B LA 5 A [ A

1 EERESHEILEEENIYRE

1.1 ARX EEEN/NRAEEY

ARX (Aristaless-related homeobox ) J& [K 4 ith—
T A 28 0 RIS R G2 A ] e o ) b 22 e vh R
HEFE W SR A, g ER, 28 X-ES
IS () FZs AL WA, ARX ) GCG =B IAE Y
H, FEARX HHZRWNAR X P 7 SN E
R, SRR WA ARSI, Olivetti %™ 7-Ala
P18 TR R AN, B Arx (GCG)
10+7 /MR FE/NER 2R J5 B0 % B I R kA T
M I (Estradiol, E2) 4524 ] Fil7 22 LI Y228 K
VEF AR A B0 & 4, IR/ EEG S TICH .
HEHEY G A 30 d 4524 B2 WIJERk. FA401 5
TS E2 BT AR ARX = A R FHE S (Shox2,
Ebf3 Fll Lgil) ) mRNA /K-, FWkE 25 1) v ] pf
270, AR y-23E T R (y—aminobutyric acid,
GABA) EZR Ml %

WA . Arx (GCG) 10+7 /)N U3 P 58735 (1 5
YRR, SRIH 5 AR 1S, A KRR
EEG H A i) QU TR, IAHURIA T o i,
ARZALIE EEG BA W LR, RIS ACTH
IR HAH E2 16T Al BB BRI L SRS AE A
B A BEIRIE S, JF ] BRI TE MR st A5 1
Hh ) f 28 TR S BT R o 3K — B AR R G0 Hh ]
P 228 0 P A 2 DX ) B A B, R 1S 152
WAy 1S T .

1.2 ERESEMENRER
JERZEA1E (Down syndrome, DS) J& A& 21
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SR AR SN, SRR BRI LY
WAL . DS BB LU & % 8 T — AT, 1
HSH 18", DS # Ts65Dn (Ts) /MR 16
S Y B AROR I Jry B AR, oo 132 MRS A
2% 21 YRR, Ts /NEFIA DS Frdk [ = 1%
TRIE 2 —J2 Kenj6, J& DS S IS 1A% O FE I,
Hgits G 8 P IBE N ) B 40 (K1) 38 38 W 3
2 (Channel subunit 2, GIRK2) , E-7E 2 fiph iy A1 28 fiph
JEMZ It S y-E 3L TR B 21K (GABA,R) ThEM:
R, Ts /DR GABAR BEhH1E S 19 1S 2R %
UK . GABA,R WIS A, RIS
LEEZE AR, TR EEG A B8, & 1ERWA &
JERAEE, A 2E 2D INMBRRG, X ACTH J VGB /Y7
B Joshi "B KB GABA,R B BhFH (c-
Butyrolactone, GBL) %% Ts /M. 5 GIRK2 =f%
& Ts /N LL, GIRK2 ZA%AK Ts /NG S i o0
) Kenj6 8 A = A5 AR RN A5, Ts /N
Kcnj6 m9#5 DUECA I /D i e T GBL i & 1 1S, LA
GIRK2 —f%1& Ts /NRCAFRHE, GIRK2 =A% Ts /)
U S 2 0H GABA,R /539 GIRK2 Hi it
fne ZEiHh, F GIRK #5405 EIK A Q (tertiapin-
Q) 2y FRAF 1L T's /N BURK H 1) GTRK2 3 38 . i kL
T Ts RA2/NRH GBL /5% 19 IS. GABA,R k1Y
GIRK?2 i & X%f T Ts /N H GBL #5319 1S /207
), IF E AT LT DS S 1S BHT AL 553677 o

WA TS /DERUZRIEHE R s P, 5%
GABA,R #3528, X GABA,R 3 7H
B RIA R AR LR ZE & AR, [ EEG A
O, AN, X ACTH AT AR, AEZab
TRV R 2R AR A SR 2 B AF & GBL 5
S, WA AR IR R AR A Y = B R . s
FERIMR T GIRK2 X%FF Ts Ff GABA,R I 7#1i5 &
(1 1S Fral s vt PEAS T Ts ki GIRK2 i 1A 35t
fe2f o 2y B2E bR GABAR BT Ts /b
FRLAG TS AR

2 N-HE-D-XERERZFLEMiEE

2.1 fEfKR-N-BE-D-XREIBRZEFLEN
KRER

2815 d BRSO AL R, KBRS AR JE AR
10 X (Postnatal day10, P10) % P15 Ji§ =74 N-H
H-D- KA Z R (N-methyl-D-aspartate, NMDA ) i
RIRZE XS HAR A e A W, PR
IR BT P /R T, 220 2 A5 KA A 38U (R8T
HER B NMDA R NMDA AJ A5 & A0
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25K AE, NMDA & MR ZERRIERRA R
AR AR R BB A JSIA S IS 1) EEG, X
ACTH Ml VGB JRIT AR ™ . IXAMERIE 2 plph 57
TESA R, F—WIAE T ACTH X IS I8¥7 1A
Btk 4T ARX IR m A H A /N Arx
(GCG) 10+7]E2 3677, Al LAMG I &2 )2 GABA figHf
ZuEE™ XA B, Chachua ™ 7 NMDA
R BEAEZ AT, 4 TR E KRR (P3) E2 (97, B
AU/ NMDA 5k iEe2E, {Hi2 H 7 )2 GABA fE
PRZ TGN, FUEME R BAT A s . $R E2
VAT LAY I GABA figsk = S28009 1S 2L, [HX)
HA S 18 Jesk .

PEA . NMDA %At i, ol LA &
B R B R AR, AR IS 1 B AR
AR HPE, XF ACTH #1 VGBIGIF B 3. Z#MA T
K RAT RSB = R F7, K BRXT NMDA T
B BB JE 2 A R A S B R Y, SR
NMDA 5% Y, 1 H. EEG B4 WA A
2.2 N-FE-D-REZSERZFEIF LB/ REL

H T IS B AT — KSR FL P 28 48, L T
FE/NRFE LUG ST IS g R rp 2l &k FEL . R
NMDA 5 SR 2 B ALK R LR 2 it oe, 2
JE Shi ZE B RBFFT 1S /N BB, 204 C57
1 Balbe /N ELHIZE P11, P12, P13 B VE ST NMDA
(7.15, 30 mg/kg) , &P C57 /NRAE P13 15T NMDA
(15 mg/kg) WEREIS S0W, REMRSET R, /MR
FEVEST NMDA J54A B H 0 dh AR & AR, miH
AWK, AT A A X EEG /NRAET- R
&, ABEIC T NMDA 45251 EEG, 4T NMDA J5
6 d (P19) EEG IR EER A, /NRICIZ I TR 12
P2 B fE &, ACTH JAT 7 IS/ & A
UCBORIIG BE o % 5250 M AIFST 1S &L fn 17—
M ISEIL7 i

A : NMDA 5 & W0 1)/ BURBERY, 7 1 H
) e HVRERR 1 R VR AR IR, ACTH IRYT#B53
AR, AINAER . B4 BOR/NE AL EEG /MR
FET- %l @ AR BEIC % EEG, HYXZE/E NMDA ik
Mo RIEFWLG T /N R MRAS . s inE T
NMDA 55 IS Ish iRy, S H f5 JE K/ RS A
-

2.3 N-FE-D-XEZSBIFEFLEM=AIENK
ek il

FEHIE 7250k (AR EAF k) R TEIG IR TAE &
BLAY, Shi BNl PR 2 K B M2 50 — K B A 7=,
B RAE 4°C K hEvk 5 min, 2k KR P13 BB

127

5 NMDA 75 K0 o 77 1 i UK A 52 56 21 K BROx
NMDA HHU&. NMDA Af LA & i i AR 2s &
Yk, %A EEG iR, ACTH JAYT I /28 R VERIK
FRAET %, SRR LY, 250 20 R R i Rz T s
Ii% ACTH ik, FiZHZH GABA ki, W5 K%
F2 )2 F AT T NMDA {4k 1 (NMDAR1)
A NMDA 31k 2B (NMDAR2B) ¥ £, i Sp
NMDA Z{& 2A (NMDAR2A) £ SZ562H K K
G L IR K, UL, USRI O o B o e
F1 ACTH /2 T Fei-TEfA-5 I if i Bl (Hypothalamic-
pituitary-adrenocortical axis, HPA %) EE XK,
BRI 1 F8UG AR S R kb . Beah, X
R AT 4 JH, nTREMIDLEIE, BRI A b
B i R LA W e K 22 25 305 6 2509 1L v
Wb, A S EUR L= B 3R, ) HPA
B MR LR R BRI R G RE A R, Rk, B
fifi /i A G LR B 2 BT i R S 5 R
T ER T B 1 B AR Ak, R IR SE R iR L HPA il
fThfie™ . Brunson %5\ Ry 55 77 i 0 i 2 2R 4 54
3k s AR B B BTR B R (Corticotropin-
releasing hormone, CRH) Xf IS (&4 G HE
IESEER2H K R NMDA 75 S0 At ACTH YA
ST AR UR AR IR U T A IS AR IR 7
3 NMDA Zkpyit Rk, SEMiELmH. AT
AR, BAR PN 45 K & Al B8 3 NMDA %
i BRI, IFRIE AT IR B F -l & 1S,

PEA . NMDA 3557 i vk i858 A= K BUBW
RAE, RIN A MMAEEZE R AE, ACTH IRYT I/
ZELAERIBET R . %A EEG. F AR I v Ak
IR A B 3 o 7 A I Uk Al K BRUYE NMIDA B
&, BT ) o Z SRR T S R
HUHIIFEE ST T —AH R, vl F i RiiaTii 3 4
U (CRH 136, NMDA {51 5-33 €0 i ik {1
i) o BN IS B RAESRML TS, JF B T ACTH
SEZPIR A RARIT I R

3 FHRESEBILEEENIEE

3.1 ZEITHARER

N R K2 J2 RN J2 T M AR B S AR,
IR T X 28 78 A S B0 1S 1 sh sy
Z AT K BUR R B S B8O BRI 2 2 2T
HR . 45 P3 KRN E NS Z LA, Kk
WIZESHIRZ W . 23 R P E A7,
IH A AR AR s R LA 25T, i 2 hE 2 AR
2 RV REOM B 2R, REAS I3 I 1 B0 7E S E
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A iEfe. 2 d JE AR R &R TS KR, 8
1o BELWT 0 SR P2 AL B T AR A v 1) 5-F2 (e, 36m
METo XS SRR R E, KL P4~P13d A
B Y AP R AR, PO d L%k RS S VEVETR
FERAE. [ EEG 5 AL, 49% 2R kAR
B MK EEG, H 27% BY3228 & 1E EEG HLEE,
73% FR2E RAEA BRI A . ZAERI EEG mifR
TS U0 A 2 2T S0 PR M R 58 TR 77 A SR AR A
POMAE . ACTH Jo&k, VGB il & 1 H e 2
P5 do XK R A it 5 S8 s A R R )
AR . SRR TS | B i DL S A S5 4
PRIBEIGY . Galanopoulou 2™ BT & B AE 7E
SR 1S SR TR AT R 259, HL I e R A il
1 I3 VX-765 (50 ~ 200 mg/kg, KPS Fl
GABA,R #l{i| 5] CGP35348 (12.5 ~ 100 mg/kg,
HE ST Bk 17B-E, (40 ng/gd, Fz FiESS) , %
A — PR YT 2R X UL S AR R R AR R A S
SUERPER, (PR R AP 320

VEM Al 405 R BRI e 23 B i 22 T 4 4,
e DA 22 B 4y 1l 3 ) etk D R R R 2R KA, A IR K
bk, &AEW EEG A MW, KAAEME EEG % H
EE R, HA BRI, AR, ACTH IRYT
TR, BT T 2 MEIE PR AR S B A, A2
A WA kE Y 1S T 25 A S BUAHAE, AT AR TR
251 Tk
3.2 ABREARER

K FE (Tetrodotoxin, TTX) K AR A i 4 FH
FIRM ARG SR T T ERN, (2K
PRI S0 AR, i HLARMR 1S Ml R R B
Lee 2" fE R KU P10 ~ P12 JF4f, TTX10 M K (28d)
A SRR 2. BILK, [FIFRER A
SRR RGN o SUNE R AR B, LA
HEE R LA — AR R 2.5 cm IHHIZ
JCAG T X3, 3 i Ak B AT BEASE UL 1S HR 3 A4 Sk it
PET 245 i XS AR . KR P21 =2, UK
T ol A i R kv R, AR RAE, 29 50 YR/HR,
PR AL I 2 W, . R ZE RS 2 L 6 A A i
e i G R SVEVEIUR . VEEG WA FIAEAH
I &R EEG, 5 XTI, AAEW EEG /&R &
18 I e H R, B S R R . Ak, RAE
WA RN SR, Frost "B & M
VGB 7E TTX #5258 v A 20 il 2 38 A Ay B2 2k
. VGB WALT-ILSeME] EEG i 5% H i 53 = 4
PR (High frequency oscillations, HFO) /=4,
HFO J i T #  FUHT Bz J2 A Je kLA, DA B
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7N )2 HEO 1E 1S Byfz

WA @M SRR, A R R AR K
i, MR 2 W, RKVEW] EEG A R, K1E
[ EEG A fm B2 R, Z7EAE Y 2 IR AR AR 1 2E,
e R A ME—Y IS sl EEG A & B,
XT IS SR BEG i B R A PPAl A8 T 8K BT
R, AR Z AT E T BRI IRERFAT ACTH 1974

Kk, Frost 4R “EBARIEUL” ¢ MK
PGSt R B B L AR E RN, §3
WA A TP P 4 RS0 Kk A R R BR B RN
[0 1S A i) EZHLH . HELe i R G DR M
FHREREAN, FIhH 2 A E AR .
Dife kgl & F 2RI, XA IS B2
FEMEA—E. TTX B A EEIE S Kk & AR A B A%
2, AT, B 2T LS B 7E R 28T 25 R
BOEE SRR EZEEN . i TTX 78RR
B2 Al g oniE v, ol DLz X rh i 4ot
) S AR I L AT B A 3R LA 378 g 037 1 11 58
X o R, TTX BRI A B N4 S R 2T
AR . BT AN R D anfe] S8 1S, 3
NG IR Y NGRS RN EE 2 W Y N S
E—A “SREERSG” I, K5k S8 1S HLEim
% ) B A BRATL )

i LRTR, BT IS &N EEAHLE A 2 Py B il
TR R G B B A9 LR sh Py B AL 56 jE — 8t
RIFAILE B, A — S35 () Sh s A (5
HI R JIBEH . NMDA /NESEAY) | (B IRAH Sl ) 155 8
JEARM B, B2 RAE A B A — 20 25y
PIBEFE o A EhE X 1 A 9 ki 145 25 3 4 &0y B ) 4
AR O RAR R B, AR SRRl — B 15
UE, AEAG B2 W5 38 B3 ol I X 1 9 T 1) 2 s AL
i, HHARORI TR ALENER
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