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The characteristics of insular epilepsy in children and analysis of the efficacy and safety
of radiofrequency thermocoagulation guided by Stereotactic electroencephalogram
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[ Abstract] Objective To investigate the efficacy and safety of Stereotactic electroencephalogram (SEEG)-guided
Radiofrequency-thermocoagulation (RE-TC) in the treatment of refractory insular epilepsy in children. Methods The
clinical data of 7 children with SEEG-confirmed insular epilepsy admitted to the Epilepsy Center of the Children’s
Hospital Affiliated to Shandong University from January 2021 to May 2022, were retrospectively analyzed (3 males and
4 females; average age, 6.6+3.5 years). All patients underwent stage I pre-operative evaluation, and were implanted with
SEEG electrodes for video EEG monitoring. The radiofrequency thermocoagulation contacts were determined according
to SEEG and imaging results, and radiofrequency thermocoagulation was performed via electrode contacts. The patients
were followed up at 3, 6, 12 and 18 months after operation by outpatient review or via telephone interview. The clinical
efficacy was evaluated by Engel classification and complications were recorded. Results Six cases (6/7) were
characterized by nocturnal seizures, and four cases (4/7) exhibited hypermotor or complex motor seizures. Three cases

(3/7) showed focal ankylosis; only 1 patient had aura. All of the 7 cases showed interictal scalp EEG consistent with the
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side of surgery: 6 cases showed distribution in the perilateral fissure region, and 1 case showed confinement to the

temporal region. In MRI, 4 cases showed negative signal, 2 cases showed unclear gray-white matter boundary, and 1 case

showed thickening of the insular cortex. All of the 7 patients received electrode implantation and completed follow-up for

over 6 months [6.0~22.0 (12.3+5.3) months]. At the last follow-up, 5 of the 7 children were seizure free (Engel class la),

and 2 still had seizures after surgery, with no postoperative long-term complications. Conclusion Children with insular

epilepsy rarely show an aura, but have prominent motor symptoms, and the scalp electroencephalogram is mainly

distributed in the perilateral fissured area. SEEG-guided RE-TC has good safety and efficacy in the treatment of drug-

resistant insular epilepsy.

[ Key words] Children; Insular Epilepsy; Stereotactic electroencephalogram; Radiofrequency thermocoagulation
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Fig.1 MRI and SEEG before and after RF-TC in patient 4
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a. MRI before SEEG implantation (T1); b. MRI before SEEG implantation (T2Flair); c. The fusion of PET/CT and MRI before SEEG
implantation; d. SEEG implantation plan before surgery; e. MRI (T1) at 3 days after RF-TC; f. MRI (T2Flair) 3 days after RF-TC; g. SEEG onset

before RF-TC; h. SEEG after RE-TC
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Effect of metformin on anxiety in mice with temporal lobe epilepsy and inflammatory
mechanisms

LIU Xixia, FENG Hongyu, LIANG Hui, CHEN Qibo
Department of Rehabilitation, People’s Hospital of Guangxi Zhuang Autonomous Region, Qingxiu District, Nanning, 530021
Corresponding author: LIU Xixia, Email: liuxixia2008@126.com

[ Abstract] Objective To investigate the effect of Metformin (MET) on the anxiety behavior of mice with
Pentylenetetrazol (PTZ)-induced epilepsy and the mechanisms. Methods Sixty male 8-week-old C57BL/6 mice were
randomly divided into normal control group (Normal), Temporal lobe epilepsy (TLE) model control group (TLE-con),
TLE + MET treatment group (TLE-MET), and normal mice + MET intervention group (MET-con) (n=15/group). In the
TLE-con group and the TLE-MET group, mice were injected intraperitoneally with PTZ every other day to establish the
TLE model, while mice in the Normal group and the MET group were given the same dose of normal saline. During PTZ
administration, mice in the TLE-MET treatment group and the MET-con group were intraperitoneally injected with MET
at 200 mg/(kg-d) every other day, for 14 times in a total of 28 days. The mice in the Normal group and the TLE-con group
were intraperitoneally injected with the same amount of normal saline. Open field test (OFT) and elevated cross maze
(EPM) were used to evaluate the anxiety behavior of mice in each group, and the Western blotting analysis was performed
to detect expression of Toll like receptor 4 (TLR4), Nuclear factor-kappa B (NF-«kB) p65 in brain tissues. Results

Compared with the Normal group, the TLE-con group showed decreased times in the open arm in the EPM test (P<0.01)
and in the center of open field in the OFT test (P<0.01), while MET intervention could increase the times of epileptic mice

in the central area and the open arm (P<0.05). Compared with the Normal group, the expression of TLR4 and NF-«B in
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the cerebral cortex in the TLE-con group was increased significantly (P<0.05), while MET intervention could partially

decrease the expression of TLR4 and NF-kB in the cerebral cortex of epileptic mice (P<0.05). Conclusion MET may

improve the anxiety behavior of epileptic mice by reducing the inflammatory TLR4-NF-kB pathway.

[ Key words] Metformin; Epilepsy; Anxiety; Toll like recepter 4; Nuclear factor- k B
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Qualitative research of the actual experience in video electroencephalogram
examination among epileptic patients

ZHANG Qiong, HUANG Xin, LIANG Weiying, YIN Yushan
The Second Affiliated Hospital of Guangzhou Medical University, Neurology department Guangzhou 510260, China
Corresponding author: ZHANG Qiong, Email: 89586379@qq.com

[ Abstract] Objective To explore the actual experience of epileptic patients in video electroencephalogram
(VEEG) examination, and to provide reference basis for formulating corresponding nursing strategies and coping
methods. Methods In this descriptive analysis study, 18 patients (11 males and 7 females, average age 37.78+18.7 years)
receiving VEEG from January to April 2022 in the Second Affiliated Hospital of Guangzhou Medical University,
underwent a semi-structural interview. Information obtained from the interview was analyzed using the Colaizzi 7-step
method. Results The actual experience of epileptic patients in video EEG examination can be summarized into two
aspects: the medical experience and the need for nursing care. The medical experience includes positive and negative
experience. The positive experience includes good service attitude, professional medical services, good endurance, and
being hopeful. The negative experience includes a weird feeling in the head, insomnia, inconvenience in life, eye
discomfort, psychological pressure, and pain. The need for nursing care includes needs for knowledge, strong needs for
communicating with doctors, needs for humanistic care and female needs for female implementing the equipment.
Conclusion Epileptic patients suffer from different degrees of discomfort and psychological pressure during VEEG
examination. Both negative and positive experience exist. Medical staff should improve the content of nursing services

according to the nursing needs of patients and provide professional VEEG examination services to patients.

[ Key words] Epilepsy; Video electroencephalogram; Real experience; Qualitative research
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Tab.1 The general information of epileptic patients
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Effects of COVID-19 pandemic on patients with infantile epileptic spasms syndrome
and their parents
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1. Medical School of Chinese PLA, Beijing 100853, China
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[ Abstract] Objective To assess the effects of the Coronavirus disease 2019 (COVID-19) epidemic on patients
with infantile epileptic spasms syndrome and their parents through an online questionnaire survey. Methods This study
was a cross-sectional study conducted from May to June 2022. The questionnaire focused on seizure attacks, medical
visits, and the mental health assessment of parents. Results A total of 67 patients with infantile epileptic spasms
syndrome were included in this study. During the epidemic, 25.37% of the patients experienced increased spasms, and
73.13% of the patients had limited commercial availability of anti-seizure medications, mainly vigabatrin and clobazam.
All patients had difficulty seeking medical services, and about 73.13% of them used telemedicine service. In addition,
31.34% of parents felt anxious, and 73.14% had different degrees of depressive symptoms. Conclusion The difficulty in
seeking medical services, limited commercial availability of anti-seizure medications, and the anxiety and depressive states
of parents during the COVID-19 pandemic aggravate the difficulty in management of patients with infantile epileptic
spasms syndrome. Improvement of the health care system and medication management strategy, as well as reasonable use

of telemedicine service, may help solve this problem.

[ Key words] Coronavirus disease 2019; Infantile epileptic spasms syndrome; Telemedicine; Depressive
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Establishment of the cerebral cortex thickness atlas in early Idiopathic Generalized
Epilepsy
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[ Abstract] Objective To construct a map of cerebral cortex thickness in Idiopathic Generalized Epilepsy (IGE)
diagnosed at the first visit, using T1-weighted brain magnetic resonance imaging and advanced image analysis software.
Methods High-resolution three-dimensional T1 images were obtained from 27 IGE patients diagnosed at the first visit
and 29 normal controls in Shouguang People's Hospital from January 1, 2022 to December 31, 2021. The location
recognition calculation system of the Freesurfer software was used to calculate the values of cortical thickness in each brain
region, and the cortical thickness values were transformed into a brain atlas using the image analysis software. A
differential brain atlas was generated using the two-sample t-test to analyze the difference in cortical thickness between
IGE patients and normal controls. Paired t-test was used for within-group comparison to explore changes of cortical
thickness laterality. Results In the IGE brain atlas, the brain regions with higher cortical thickness were the right left
temporal pole, the right left entorhinal cortex, the head of the right anterior cingulate gyrus, the right and left insular lobe,
the right and left middle temporal gyrus, the right inferior temporal gyrus, the head of the left anterior cingulate gyrus, the

left tail of the anterior cingulate gyrus, the left inferior temporal gyrus, the left and right fusiform gyrus, and the left frontal
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pole. The areas with lower cortical thickness were the right and left paracalcaric gyrus, the right and left cuneiform lobe,

the left and right lingual gyrus, the left and right posterior central gyrus, the left lateral occipital gyrus, and the right and

left superior parietal gyrus. The distribution of cortical thickness of the IGE group was comparable to the cortical

thickness atlas of the normal control. Compared with normal control, the areas with changes of cortical thickness in the

IGE group were bilateral superior frontal gyrus, bilateral posterior central gyrus, bilateral anterior central gyri, bilateral

lingual gyri, left cuneiform lobe, bilateral entorhinal cortex and temporal pole. The brain areas with laterality of cortical

thickness between hemispheres in the IGE group were the tail of anterior cingulate gyrus, cuneiform lobe, inferior parietal

gyrus, lateral occipital gyrus, posterior central gyrus, head of anterior cingulate gyrus, and superior marginal gyrus.

Compared with normal control, the IGE group has decreased number of brain regions with laterality of cortical thickness.

Conclusion The present study revealed the distribution and laterality of cerebral cortical thickness map in early

idiopathic generalized epilepsy, which provides imaging structural basis for brain research in the future.

[ Key words] Idiopathic Generalized Epilepsy; Magnetic Resonance Imaging; Cortical Thickness; Laterality
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Fig.1 Brain atlas of IGE cerebral cortex thickness
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The color in the atlas represents the thickness of the corresponding cerebral cortex
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Fig.2 Brain atlas of normal human cerebral cortex thickness
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The color in the atlas represents the thickness of the corresponding cerebral cortex
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Fig.3 Map of brain regions with different cortical thickness between IGE and normal people
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The depth of color in the map represents the size of P value
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122 T % 2 I (Protein kinase B, PKB, JRFRZ
i Akt) /FE IR R 8 1 (mammalian target of
rapamycin, mTOR) {5 518 #% RIS fih 38 2R B F
SRRSO, AT RS 3h P A8 rh i SR A
PEW, A5 AHR I TL-1B/IL-1R1 3 3k 5 500 /™ & P i
FAE® S —T00SC TN 45 SR A AT E AT T R, 1
T8 IL-1B 7K1 55 95 s ™ A% B2 %) 0 £ (i AR s T 9 e
TR VR 2508 AR OC, S L 1 A 4
WG, I, IXSERER W], IL-18 AY IMIF 7K
SRR L VS TR TS A bR
1.3 BEHH BEAE T R-1p REZESRBERR
IL-1B M HAZARB N Ry BT 4 VR 25 i 1
TERL S o TL-1 ZR458077 (Interluekin-1 receptor
antagonist, IL-1RA) J& B IE B4l IL-1R BN
PEPERS BN, oo Rk nT B0 A A 0915 5,
Y DA R E LM TL-1RA AT ARG & 1 1
KA BRI RZ A IL-1RA B —Fh 4P
2, 45 TR AR SR AR R B i A2 i = A 5 B
T 2R 2 3 SRR - 252 R 2 B ] S WA A 3 [
AR AR & AR IZ AR A" . 534, BT s 2538 ]
DA S AP IR AT SN £ A AE - (Febrile infection-
related epilepsy syndrome, FIRES) JL# AN & 1E"
Belnacasan (VX-765) j&—®pflidil IL-1p % {7
(ICE/caspase 1) WIfbGH), BEAPUSRIEN, ©W]
DA/ Tk 225 PR /S BRI R AR 52 % R,
IL-1B e HAZ AT e SRR YT 25 Mo 1y v 7EE o

2 BN E-6 5ER

2.1 BHARNE-6 KHHEHHE
IL-6 7EMU P HA AR . 125 M1k, B
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2o /\ A B 1 A 2R TL-6 S5 40 M A .
IL-6 F G Z AR & S F 5 Z AR AU A FEAR 25 5
R TR IL-6 (55155, 10-6 5214 (Interleukin-6
receptor, IL-6R) VEAACLIAZE 552K, 130 kDa #EE
1 (Glycoprotein 130, Gp130) 1EN{F 532K, iEit
T Janus PG /(5 5 % 5 AN SEBOE IR 1 (JAK/
STAT) | AL E H i (MAPK) F1 PI3K i@
PR AR . Gp130 X BN IL-6 Al IL-6R 3% A 3%
My, A5 IL-6-1L-6R E 546 o 1L-6 ZRA W
FhAl. g5/ IL-6R (membrane bound IL-6R,
mIL-6R) AIIE & MF S 2 RS RIEM, RA
JFFA AN — 28 (5 41 i %6348 mIL-6R, I, ZHLfES
{UAFTE T IR SE4i i rh s AT IL-6R (soluble IL-
6R, sIL-6R) AT 2 A5 5 1% T AL RAEH
H1 T Gp130 75 G145 #2870 RN R 28 Jise S5 4 B 7E P9 7Y
T A A A 2R, — HLUIL-6 M 7E sIL-6R I,
BT LA R X5 S AR S 1L-6 AR AR .
22 BN ZE-6 EEERRABRTPHAEEE
ERmPHER

128 T0 RN 25 i JoT 240 B K B o TL-6 1Y %2
KR FEAEERE 0y KM AT OULEE 2K -1 1L-6,
E = P BE 2 3N TL-6 S HL Az ARAE P A ph 48
£ 4t (Central nervous system, CNS) H1[ ik, Ff-gut
i IL-6 3@ kB 19 BBB M IMLRAG R E A Ko 7
M T R R T L T L e o RS A A 00 &
YEITE], TL-6 F1 IL-1B AKETHE" . K AR
KW, TEAS R BY (R0 A VR R AN A AR S 0, TL-
6 YL ARG A4 TR . B KPR IL-6 7]
R WU UE— 25 & R A AT REE™ . LA, et
285K (Temporal lobe epilepsy, TLE) B35 1Y
B R BT OIS B T S K- 1Y IL-6, BIA R A2 Tt 24
TLE fPiZocstr e i ag Rt 5. -6 2
B IE B ELA i 28 O AP A 28 00 24 A B 1 I XU AR
Mo 1L-6 38 HA MR FHU R OV I BA fh 2
BIRAEH; Wik, E25Madginme . et
YA A/ S T 4 ML ) oAb . TL-6 55 KB b [
F-kB (Nuclear factor-k-gene binding, NF-xB) 1
ARG, J5 B TERN R AR 2 5 i s 2 R R
i R AE MR T R, R 2t
SR W] IL-6 A B S0 1Y 3R 442
2.3 BEIH EHEENE-6 R EZERBIZERR

H1F TL-6 FEA0IR I A 2 vh R 3R
IL-6., IL-6R LR AHSC T Ui 538 B B A [ A B IR
57 TR T R T 245 1 0 ) R T R R
IL-6R BH FIFEIR BT AT A 2GR T MR M0 15 22
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WEBHEY ., — OBl R, FER BTN A
TR mT A A BT IR 1 i 2K E IR 1 FIRES A8 AU
RAEY S F TR F, FEBR DRI LA A
AR R SR T R BB A AR REA T ™ T
B S 130 (soluble glycoprotein 130, sgp130) K
IRAFHET RN, RESEBELIT TL-6 1Y S = Sam s, 1
S BELVBIT H: 28 M3 %, DR LG RE A% 4% TL-6 I R4
Ho FER it H sgp130 AT LAk /b 28 2 4L R
SEPR ST RO MR 2= AR A R 5 . sgp130Fc
Hi sgp130 AYZH AN 70 AR FEBR 3 H G 1
(Immunoglobulin G1, IgG1) HL A& M1 & #5341
Jio sgp130Fc X} IL-6/sIL-6R HJ3EFN 1 T sgp130,
P 5 sgp130 AH L HAT S 4 Jy . —Jib
FFM, /N A sgp130Fc AT RS K ifry
it BT o SR, 2 RYOT TR K H sgp130
Fi1 sgp130Fc TEMUI BT IR FEF™

3 PWEIRIEEF-o S5EH

3.1 MEIRTEEF-a KGR GBS

TNF-a /& TNF @Ko, HA R
REEME, S H5MTRIERY . TNF-a B £ Fh e sg g
M= A, A4S B AR M AN L A0 . TNF-o it 5
P FANTE ) 324K TNF 524K 1 (Tumor necrosis factor
receptor 1, TNFRI1, p55) F1 TNF 4K 2 (Tumor
necrosis factor receptor2, TNFR2, P75) 454 K & 4%
HIjfE, TNF-ai@id454 TNFR] Fl TNFR2 5K 5
RFEIE S B> . TNF-a 5 TNFR1 #0454 S50
TNFR1 =24k, Mm% TNFR1 B0 N SET- 25
F3kE1T TNFRL {555 T, TNFR1 A OCAF 538 f%
WA R AMME AR TR . 5 TNFR1 26
fel, TNFR2 755 TNF-a 45 & Jat & = F 4k, Hik
AT A5 B, FE HE R TNF 32 A0 ¢ B -+
(TNF receptor-associated factor, TRAF) #7474l ifg
P TNFR2 {5 514 5. TNFR2 M50 5 8 44
PEYN AT RS A A
3.2 BHEIRIEEF-o £ 2 R B4 R T IR K
HAERMPHER

TNF-a PUEH K FA7FET CNS H, I i Kl
TR A e ek, BV TR BT 40 | #h 48T AN
I 5 e PN 2 L ARZK S 1 TNE-a A B T KBk
PR AR . A0 5 T, TNF-a (I3 A1
i T VR K- S e T R RRZH . 25 W MR 1
IR FEA A MY TNF-o i TR BEM0UN B, RV
FEEREE S5 TNF-a KV Z R, fE—
TRAZN 5T b, RV FE 1Y) TNF-a 5 Ak B 5 (19

e 121«

Wil Ay TR AR 2 SR, oA AR5 RO &
A H LY ARG A TNF-a0 7K ST 155 A0 0 5 5 s Xk
B BT 8ok, TR — T L
TNF-o 7ERGR A A A/ . TNF-o i85
AN5Z{& (TNFR1 # TNFR2) 454 7] DUE A R 12
TR AGTRRIIBE . PEdiE, k= TNFR2 sl =
TNFR1 Al TNFR2 #4/)n BUS 4 1 5380, i
TNFR1 H IR 5B /N B H000 & 4R 1) BBURRPE R AR
TNFR1 7 AT 5e 5 | A& RS, M-S BOR M I B2 2%
fito TNFR2 T2 i JiE NF-xB H G @t A 4440
JHTAER o TNF-a 520 K i H i) b 28388 1 4% 338 AT
DI AR s 00 J AE ok  H i) — AL . TNE-
a T LA T b 28 I 5T 400 M ) A% 2 R R TR0 4 5
AMPA %2k (a-amino-3-hydroxy-5-methyl-4-
isoxazole-propionicaicd receptor, AMPAR) #l
NMDA #Z{& (N-methyl-D-aspartic acid receptor,
NMDAP) ik, 32 Ca™ WG, toh,
RICHIML GABA $EHL, [RIAF sk /D428 50 b (A4 il 14
GABA ZZAK, MG sE %A PR fili% 5l . TNF-a if
A LIS BBB @ Pk, 6 28 S0 A BRI AR
HEA KA, MR A 2 247 1
3.3 B HDFIPREIRTE B F-a R EZERBERR
TNF-a K HAZ IS 50 A A 0 BLA: B2
VRTINS TR S A, B S
A 1a (Hypoxia-inducible factor, HIF-1a) TEMIHTF
SRR (Statusepilepticus, SE) " FtEs, FFi# i TNEF-
a IR IR A2 o AR PY & —Fh TNF-a 52
RFERLF, BT LA ES HIF-10 5| AR & 1FE 1) 2
B . CUE BAROIR P4 3K 45 245 W LAosl /b 4% R 1) A%
i, DT RSN Hh iy S A 2y 1 o BTSA AR 2
—FPHi TNF-a FrCfESIA, ©HT Rasmussen i 4
(Rasmussen encephalitis, RE) &, XL H 5k
Azt 5P, T EUR K AERD s R, BT
B A 2 I R N I 7 o A A R R . (H
FRE AR, TNF-a 7R &4 1o 7 v B AR
FH, B A R i sl B L8 T A AR A 2 A0 o o A
FATIARIGE R . AKokB— 2387 25 e & T
Wi TNFR1 Al TNFR2 3B ANF5 S i, LA
TR A 28 RN AR A0 B 0, -4+ i S 4 0
(R 2 AP AME = AL

4 BUERET-p SEM

4.1 FHWERKBETF-p AHMEH . BE
A& TGE-B F R4S 33 Dot [a] — BRI e 7
TR TR TGER VE LI
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J5T R ep i — R OR T IAR SR A R, B —ME SR
— DFRN AR IAAH K (Latency-related peptide,
LAP) (R N s i ¢4 i BOFI— A9 C i iU IR 20
J, TE NN BT I e iz 3 e R AR Y e AR b,
N ¥iif5 5 IR VIR i Jo 2288 1 B iy 4 & L HE AL
FAEY G LT, fEH%E TGF-p Z KM T., H
LAP 1 N v 5 HA 70 WA 88 1 & A2 A HK, A 03 W
JE I TGF-B DI ZI 4 ML (Extracellular
matrix, ECM) " s TGF-p ML TETE
ABEARNUS , 2 5ROV AN b2 AR 4RSS
G e AR {55 S, 5 | R 03500 20 B 1 A
YIsAVER . A TGE-B (TGF-PL. -p2. -B3) i
P P AN [ 28 o 4 i o 2 RSB W RS
7, B TGF-B 11 %2z & (Transforming growth factor-
B receptor II, TGFBRII) Ml TGF-B I %371k
(Transforming growth factor-p receptor I, TGFRI,
WRR WS R AZ RS 5, ALK-5) , X PRS2 1K
FEFTA JS M P 26k . 11 BISZ ARG T RS2 44
W4 12 A4 R0 B S B 32 AR 98 4% ) SMAD (Recpetor-
redulated smad, R-SMAD) B R {b 195 35 & TGF-B
KGR 5 A% LG A B O R AE . B T 37
f) SMAD {554k, TGF-B i ] LLifad HAh 5 55 T
VIR i O A N DR S 00 S VRS S B
fif} (Extracelluar regulated protein kinases, ERK) -MAP
F4 (Mitogen-activated protein kinase, MAPK) it
5. p38 HEH P (p38 kinase) /Jun 2 & A vy 14 1
(c-Jun N-terminal kinases, JNK) #1 NF-xB &% .
PI3K-AKT &% | dEZ K1 Z W2 I (Janus kinase,
JAK) {5 5 i T FUG S5 300 - (Signal transducer
and activator of transcription, STAT) #4245
42 BHUEKETF-pEEEKEARPIEIER
HEmm R P 1ER

g & A= 3 R i B 5 B ) e R A Y 23 R 5
O MLV AR TR 0 R R I L b iy Ahs . X
Pl G 25 T B0 45 Tl Bl 5200 e I 40 B v TGF-PB 32
PRFIAHE SMAD2 {55 f3iE . A OFTERI R
B i TGF-p 55156 52 540/ L B s 4 |
TP b 22 T Rl R PR S ik A, A B TR
R RAES S AN, TGE-B1 thn] BEME N —Fh G i3y
PRl 52 W S0 1 & 8 o — TG PR APF 98 1 1 i 245
PR R T 24 P o 8 A Y TGF-P1 7K
-, B AR 24500 S ZH AR LU, i 24700 I 2H 1Y
TGF-B KV EF . WA i s TGE-B1 7KF-nf
RE 2 W0 A8 DU 24 10 24 P 08 08 A 0 A A= )
FrRa&¥. 53— S g # 4 1ok A 30 &3
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SN A BB B R SRR, T e 42k
= PRV (R ENICA I TGF-BR-1 B H %
ik, G R B il g Ll 4k 2 B R LA L,
LAY TGE-BR-1 F i KO P ™
43 BEMHELERKETF-p REZFERBEEHMN
BT TGE-B 15 5 i B35 6 14 24 4 v] 151 B pf 22
2 J5 248 6L 114 Ty i B it - B AT TR 97 20 0 1 M % s
R A KRR &R R R T Alks
SJN2511 5 SB431542 FIML 4 S5k £ 244K 2 #5417
AU BEE T TGF-B (5 51% 5, Mmip1EH&EH
MR B T 5 | 2 1l 28 15 S5 240 ik 2 7 AR
AR BRI, EYPIARBERD IR 257% TLE 38 AN
YR B Jo R 2 I R R G 2, X R A 13l
VE R PUIIE 25 90 78 I R 56 v ] RE 75 22 E— 45
R FGE R —0r AR R I, BT S —Fh
HAY TG MEHIM A Bk R 2K 2 550801, 41E
Sk — b BRI BT AR 24 W 7E BB YR IAR 1R R R
R B M 45 25R5F, B R RERRERORE & /AR

5 INEERE

RAEANM A 5 BTG A A= Rt ) Je Z Rl HILI,
1910 ik SR A, 3 T 0 2 1 A PR T BB A
LA 5 o 3o ol A RS A, LA BGm i A 2
PR 25 X A P o 2208 U ) B8 R ol /40 o P e 22 358
JRANGEEE T R o I W] 58 P 40 DR 4 4 s ML i) A
FATHRAE 7B PO IR e, S 1 25 M0
il o B 228 2R G S A 20 M DAL 1 ) 2% T A
RUR BN RS & A T R DIAE T L ARG RIS
S FEFIZAR, EFRATREBIT A BTG YT T
5o KT RRAE AN N 17 22 S RE MR K 2B
AIVERT, AEASR TS Pib A IR 25 2R R

FIEMREY A EE A R o
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2. USSR R H A= B S AR G I ) LB R R EE A S B % (R 610041)

[HE] 4556k (Tuberous sclerosis complex, TSC) J&—FhZE WL & Gy A i Mg 2 Mg, W 7 JLEE I
I o SRR AL B HE K TSCT A TSC2 KA, I PRAF sl AL 4500 A AR | R e M B TR 808 I 22 R e e
TSCIRYY F B R EAH PURUN AAEIRYT . DIREERIRYT . TSC AH M &5 #5575 (Tuberous sclerosis associated
neuropsychiatric disorders, TAND) AHICHIAT AIAYT LA K& AL 25 15 A AMREFARIAYT , mTOR 0 77) 2 120 R HE
TRIT LY, Ko TR B RN & VR B BB R o SO ARG PR AR R YT S BT SO TR, 4R

AR AR A T S BRI TS A ERE .
[RBIEY W0 45 PERifl; HinER

ZEAT AL (Tuberous sclerosis complex, TSC)
AR ek AR R BRI  RRAE 1 B JER s e 22 R e b
Te B JER B 45 € R I O BT TR LA 4T 4R
T th JAEDE . AL AEDE . W R LT 4E, 2 R ahh
A ALTE A T B4R AP 098 (Subependymal
giant cell astrocytoma, SEGAs) ., &I F 4577
(Subependymal nodules, SENs) . ' Ifil % V- i WL
9% (Angiomyolipomas, AMLs) . ifijk E% 45 HLJE
(Lymphangioleiomyomatosis, LAM ) K 1% 545 #4)
TAREAETY, AT DL T sEORR F0 2F tiR A S5
WU, ITAER B BRI TR BORAY R BUR E, 25711
WAL BB T Bl AR 2 1 a1, A SCmE T L
R R IC T AR T AT 58 SCHR, X451
PERE A TEIRYT S BE VT B E —£50A

1 ]

TSC J&— Pl Ye (o 1A Pk R AL PR, H 3L
ZIEZ R, TSC KIHHKLH 1/6000 ~ 1/10 000",
FOR L TSCI M TSC2 #:[H . TSC1 N T
9 SR, A ME AN, TSC2 AL T
16 YA, RIBLEZEEEN, WFEAIE RS
R RAK, LRImMGI L Y FEnERLEN
(mammalian Target of rapamycin, mTOR) {5 -5-1 %
T o MM AR R, XTHFLS Y R IR R
R ], fEPE mTOR FiiFAY S6K1 Fl 4EBPI
MR Ak, ¢ BAHZAE S I HI Ve, 3
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S e B
2 TSC AR

TSCAEGLIRYT T- B FEA YUBIRIRIT . £
S5SNI ARIGYT L DIRERRALIAYT LA K TSC AHG
P2 KE P 5% (Tuberous sclerosis associated
neuropsychiatric disorders, TAND) fH5CHITT MR
J7 . mTOR #HIFI & TSC WK HEIRIT 259, 1EH
TRPOLH], PRI BAE S Pm 1 R GEi0 T 1
o WP ER (XA FHHER) , &—M mTOR ¥F
SEPEANEI], ReAEI AL TSC B 4 i AR K
& TSC hYR AL rh BE— EL/NUIK 0 5 e, o Mk
BEH]E—Ff mTOR &G YRR, & rrLh
VR T H R C A 45  IEaE  Ah 2 B
PRI 30 R AT LU . S0 e 2B AR
2.1 RITRIE

TR FH N NIMIZ TSC BB, H2H I
o A AE B T PR A AR B fii HEL P H, B B AT
JF i mTOR MHIFITAITF" ™ A W% H WK
TSC 75 [R5 I XEIA I | 5 i & US98 S
BB O IERE SRR mTOR MFR1E"", Jf:
Kid Z e R/NEGE S . (EPR TSC 1297
TR ) HEPERIE . O FrZe B K AH AR R 1
SEGA; @ JCAEIRIEZ M KA EHAE>3 cm 1Y AMLs;
@ A b I Bl R Y LAM; @
R EIRIT R A, 2018 4F 4 A, REE M
245 i Wi B R (Food and Drug Administration,
FDA) KRR Z: b1 At AR AE S R TR YT 2 % ]
DA I 45715 P B AR RE A DGR A PR R . B
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mTOR #HIFIEST TSC HIFEIE M A 5228 —.
22 BHIHE

HE—TRTHEYE . 2 D rgE R, KYE S E)IRYY
TSC FHI: (TSC-related epilepsy, TRE) 48 /|~
HIG, 72% 0 B & TR 2 AVEBURBEAR T 50% ",
Samueli %" fF58 £ W, K4k B FEIE7 TRE 6 ~
50 I H (PO ECh 22 4 H) TG 80% i K AR,
Jry kB AR BB AR 60%, 4 B ik ELFFZE
RAEBEAL 80%, Wivk KAEFEAR 87%. —Ii 3 WIXUH
BRI BRI % e AR 4E BERIR 7 12 )8, (K%
T (MZ5WE 3 ~ 7 ng/mL) 28.2%, 1= RFRd (8 ~
15 ng/mL) 40.0% M & VE MR MK = 50% "',
Overwater %" £ VG % 5 F] Y7 85 49 Bl HLXT R 56
RIL, 75% W FIE A AESRIENT 50%. EHN
ARTNE " BT R, PE BLENAYT TRE W60
FRAERHF 19.3% ~ 29.4%, BARCEH 73.1% ~ 75.0%,
i Ei, PR A 3 A R RN 73.1%, 1 EL LI & 1R 254
i R B R8> . XFF SEGA, mTOR #i il 1]
Al LA E AL SEGA T AR, Kyoichi " (A
5 RW], B mTOR A FfF SEGA TR
Ky 86 % IR ZE 12 %, Franz 25" 255y R0, K
A5 EIGYT SEGA 60 D H JE, 100% £ 35 g (41
47N, 55.2% PR ARRIR D = 50%, 60.9% M AR
WD =30%, % T AML, Wei 2" Bf 5%, 7¢
48 N A MR HE B RIRYY AML I, IRFLR B 46/,
WYe B F IR R4 (<8 ng/mL) Fl i &4
(>8 ng/mL) MR AR NS 535 10.6% ~ 65.2%.,
42.5% ~ 70.6% . RAESLEIGITE AML it 12, 24,
48 JAlJ5 , M AR FRESR T RTINS = 50% Y HL BRI
M 56.5%. 78.3%. 80%"", —I Meta /)M R, 5
ZRGRAAA L, mTOR il 2 2 K T AMLLRR=
24.69, 95% CI (3.51, 173.41), P=0.001] %1 SEGA[ RR=
27.85, 95% CI (1.74, 444.82) , P=0.02] i i A FH
55 M, mTOR # il 77) 2 3 FEAIK T 000 2 VR A
[ RR=2.12, 95% CI (1.41, 3.19) , P=0.0003]"", &
ARG SR VG B 5L E] AR YE B R IR YT e e LAM
S D) REAGAL, MRYE SR BN 45 770 1k A AL
WL O RSO TER" . H RTBFIE R W 2 4 2
BLH)A BT TAND s, R FK B0z,
Je A6 FH PG 2 2 )Xo T T 4 9 1 ek 25 5 S
TeFEE X, VLR A Rt — 25T
23 FIERZREM

H 1l R 28098 G977 T 28 R P9 & 5] i
WHHIEZ R 0.25~1 mg/ (m’-d), HARIL 2%
5~ 15 pg/L, VP BRI HF TSC A IHWIN MRS R

e125.

WG — MM 5 ~ 10 ng/mL, T TSC & 3F
SEGA/AML/LAM [IRY7 8 — MK 5 ~ 15 ng/mL™’,
B F AR 3 ~ 5 mg/ (m™d) , HARMLZY Ik
J¥ 3~ 8 pg/L". mTOR il 2R KN 54
18 U5 WP A RS | v IR N - B R4 L 14
MR | LT s A s WA IERRY], TEL 4
PET5 T, #2252 mTOR #5136 77 19 28 F 35t 37 X
% B = RR=3.20, 95% CI (1.49, 6.86) , P=0.003]
ML Z T, 32 f A5 mTOR M G YT 1Y
TSC 4 FIFIGE YL RR=1.08, 95% CI (0.81, 1.45),
P=0.59] F1 &£l %[ RR=0.86, 95% CI (0.60, 1.21),
P=0.38 | XU I Jo i % 25 5 . mTOR Ml e 52
4N TSC 34 = R M E 55 RUES, A R iE— 20 it
o TR R A LEIR NN 8 AT IAEAER R
R AR B RIS A4 PR 22 S, e 10 W) ot 24 9k
HTRINERE K (D 62h), M2GHkEL
B F 10 R UL b, X vk A 2 025 ok 3 1)
TSC A MEFEM I 255 2 A 1M H 34
A6 A, i 25k BE R e HA B ROV R H AT
=, AR 6 S H M 1Yk

3 TSC & ZRZHIBEIFEIE

3.1 HERS

TSC M & RGBT 5 & P45 SEGAs., i
. TAND 4§, X} FIAEIR H<25 % 8L, &
1~ 34FEREYT 1 Wk i L PR iR (Megnetic
resonance imaging, MRI) , AT K HiZ i A= K 1Y
SEGA, A I Z AR TG R F I, A A i 22 N
Y, % SENs >1 cm MR, 50451 B A
K8 AE Jy SEGAs I, Skl MRI 5245 FAl
WRTARSE, AR 3 ~ 6 D H B A —IKAR2ER A,
TSR I P R S B AR A P Sk R R
BTN =N 3 3 W VA VAL B S
fiil MRI B¢ CT. ( [EPr TSC L7 BITE g ) HEHE
X R] BEME A A, SO BT R BEAR . A7 L TAK
Ka ek Ay, 37 BP4T 24 h s K AFE] VEEG (Video
electroencephalography, #A N HLIE]) o 24 CLA IR
P2BF b R R R 0 5o TSC s 2 LR 2R 5E 1)
e — AT O 5, HASS A S 2 A0 W R T R
W, TAND G4 Wit |« IR 2R Rt |
B ba 2 BB B ) B | AR R L AR P A
M LAY BRTZBdET . LRI
W1AER/D 1 IRETH TAND fidr,
32 WRERS

TSC ML EZALHEE AMLs M3, &
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G395 B TP AL R UL 2 Sl BRRE | JHE TR AR N At B R
BB SN JE , TSC B G 28 2 F: 3 TSC B
FET-M BRI BOZ AR 1~ 3 AT — R
MRI fifr, BHAEZE/D 1 REIRE (45 S /N ekig it
R R ARG A FNBEAG ™ . (B TSC 45 HL
MFETFT ) R 2 8L R AR AT — IR B ERE
G2 K A | B I RE AL AR A . oy
HTSC BH W E DB A AL IE R, N 3~ 54
A K, QSRR A s /D B0 I s T L
BENITE <4 cm, W R 2 ~ 34FEE SR —IK; QAU
AR, A 12 A H W — K B D RE R
TSR O ACRE (B DX L IR BT E a1l
PRRFRIRZS) , #B ZB AML (R PGHERS K, AML>
4 cm M%7 BT REFR ISR HLITZ 35 (Computed
tomography, CT) 8 MRI £ 7", Johnson %" #
1% 4 cm DR Y AR HAR ST K RIS AML
AR HEATIRIT, NRAE ST A kA CT 5%
MRI ¥, 5 AML>4 cmE{ B ££>5 mm 1'% 3h ik
S, AR PIUGE S R AP A KA B .
3.3 MERERS

TSC Ml A8 EE Ml LAM, F2 KA FH
FMLUG BB . X FIAER LAM &8 &
&, R E SIS = 3 PEE CT (High Resolution
CT, HRCT) BAtE, W 4558 5 ~ 10 4 FR K 2 4
HRCT, HRCT W7s ili i 2 b i J &, 1o BRAFA Tl
IREFN 6 min TGN, A 2 ~ 3 25 A HRCT™,
TSC B IR VAL b, N AT IS S . S UEY
sk 3k g5 A i -4 AL i % 42 [ F~ (Transfer factor for
carbon monoxide, TLCO) , Wi JF 1Y & &
3~6 MHELE T 1 IKIGDIRER A, T BARE )
BEM 6~ 12 MHELE 1 IR B TSC LR
TF 18 % i 47 iR HRCT fifi fr, TG W e bR 1)
BAYEARR 4T HRCT LAM iy, Wi i R vk
AN W 5 PR R W RE IR B A B 2 AT iR
HRCT £its™,
34 DIMERS

TSC .U LS R G F LR O NERE SV, O R
SR AN [R] T 45 1 AR Y R . K24k
BERILIEE iR, BEAEIE K 2 ~ 4 4R N
Wk og iR, TREAR LR F A 1 ~
AR TS DAk A, BRI SUIETEIR,
REAR R E B 3 ~ 5 4E1T 12 B BK ECG Kt . X TH
e ARAEAR | A5G 5 PR 2R 5 R 7 3l P 0
B 2 50 i R, T BET B A B IEAL, IF T
REALFR ShAS MR M ™ . A MR 3h J1 2 Ak e i/

http://www.journalep.com

Journal of Epilepsy, Mar. 2023, Vol. 9, No.2

o S A A O B O I RB R I AR 17 A T
DR H 258 . TR mTOR MHIFIVAYY . 2015
A TSC 0 M58 A DG F8 B HEFEXT T 90 A /0 28 A
BH | 0> 28 T i e A s R R0 ISy 1k Pl ) JR 2, mT
T AR A A LB
3.5 Hit
KEHHAEM R LR IR R EFEED 1K
TEAREZ G . IRIEAG A, 55 6 ~ 12 > H BT — IR
Kt 7 % KUk B, M T i A X IR Ao

4 INEERE

Il PR L TSC /L R BN MER MU . 2 EAs
PR ERI, WEIFE I RE R E, 2
SESE, W EE T TARRST, AR K
FREAMFRDUE A 0 4H . [RIINF R T TSC By R IK 3R
IO D | ILAE 2T AT . A 4T 2 DR A5 T A A
JLTATHS, [RIAE 45 R Lty A [ A B2 Ao B HH
SEMERRAE B AL 24215 . mTOR $50G 7 L
TSC, 1 FHALHITE M, Ik RS 7 f, 7E 128 7
i E RS HARR S IR BT | X )
YA R JEHEZ . H AT mTOR #1157 %
TAND YRR | 5 00 o A 20 ThT R 412
TSGR VR . mTOR il 2 24 TSC &
# e i LA KBS 55, R AELAFR AT 5 1], 7 2
K REEAR R EIT .
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T 2 h T ORI 220 BE XA, IR W T, ORI RERRLRs BT 5 | 4 1) i PR IR A2 %

SRS TEM 2 RGP . L2PETARIGTT 5 A TCRk A B A8 i al A g o MEIf P , AL S A . A3
PR A A AR S A , AT REONR AT IR, b AL TR RS o A7 R 5C T HETR PRI I 7 A F
TR —E BR o ASSORE R I AR AR A IR PR A SC 25 W R 25036 7 O ikt A il , AR IR IR 2R

Tt L

[R8AY  MEAVEGUN ; DUBIN & AF251; 00T BHE

TR W E SRy — KAk Zh RE AL A 2 il
IR K B RS R RGN, 4t
FLA 5000 73 N2 HREA, K0 J PR AL 45 35t 14
P | R B ZRYT IR 2 30% IR
& METE AU , R R R AT e
T30 MEVR PRGN A0 S R AT 43y Z2 R4S . (D T
2PN (Drug-resistant epilepsy, DRE) 2 /54
1/4, Lennox-Gastaut 2551l (Lennox-Gastaut syndrome,
LGS) Fl Dravet ZE5-{iE (Dravet syndrome, DS) [fif 24
R @ R MR %4 BIUH (Genetic generalized
epilepsies, GGE) ZJ 4 18% ~ 36% Z:if i HUIHUR &
VEZ5 a7 e Ak s kA s O BT MY 5
55 20% ~ 40% U JCHEA R " Pk gL |
KB FGIR L5 A 1E (Febrile infection-related epilepsy
syndrome , FIRES) 5 93% 14 H 35 ] & B A xEiA 14
U 5 S 2 7E S ETA RO (LA e — e A ™,
HETE PR 5 SRS R ME A IO T SR S AE
TR K 10% ~ 40% F1 30% ~ 50% . HILEA ™
NG REFNE I Bh B2 R G ke AT e "™

1 B=

TR R i 1 DSBS i o D R T E RS
PR A H DL o SR kM 18 ) BR T B 2k
R S 8 A DX 7 22 B P R A A 9 B A A A
B2 BR " T T R Sy A M R
Wo LG AR Z I NIR B K
I IAEIETR % AR YUUIN K 1 2y

il
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Y ORI, A BLVE3H , R EVIRER ) o #m 259
(BATAB 1 i 2% L FEER BB AT 52 UE UITE FIRES 5]
S B METR PRI A — o B RCR o 381G 0 #E A
7 ] DA AR Y L PR 88 FR A B P, ELEE ]
16T IR B A 3 T A 5 PR 5 | A A, At
. RAES AN T AR IR AL A W
R (Ketogenic diet , KD) Flfs A ¥ 7 X i PN
IR 4 AR . BRI, SCEDR 254 A
L2 T A TERR, Sl RS Gy 5 1 .

2 HYNAYT

2.1 MERMERFSERS

3 EUN SR A AR — ST, R
TR TNIRIR |« 7 0 78 2H i ik v B 2R B b 2 A
R EARYY, IR L AR R N R
KRB ZSIRRTE 2 . WKAAmE | G L 2 0 S
i L R AT R MR R SRS DR A
N E LAY, VIRIGIT ST PP 0.1 mg/kg
(1~2 mg/min) #IK4E, BHPTH 10 mg (2 ~
5 mg/min) J7 2L Z e 18 mg/kg (<50 mg/min) it
Jok i, S PE P 10 mg (2 ~ 5 mg/min) J5 DA
4 mg/h FIKIEIE . G907 W AN R 2 R A ik
5 min, SBEWHE MR MR R A . BDZ0n
N RBA 4 A2 T 2 VR it S o) I A B R 3
2.1.1 JREHH
2.1.1.1  BRGRMES  BRIAMECIE T 45 A R , v-
I TR A (y-Aminobutanoic acid A, GABA,) 3Z {4
A M R FEHRTTVE T, B AR TR 5 AR T
BRI o AR B EHE M, X1 D REA 4
NUEAG A E R . S 7% 1k 0.2 mg/kg HIKTES,
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J&i LA 0.05 ~ 0.40 mg/ (kg-h) FRIKFEA -
2.1.1.2 TNVEE  PITH I A HUSORR IR 2 e 1 LK
KW, IR GABA, 2K BTG E, 5
T N-HIE-D- R4 Z iR (N-methyl-D-aspartate,
NMDA) il ZH#EVER™ . 2% Hik 2 ~ 3 mg/kg
FKEESS, ATiBA0 1 ~ 2 mg/kg H 2 LEEH], 5L
4 ~10 mg/ (kg-h) FIKFEA
2.1.1.3  GEUEER NIRRT v R A Y
5 NMDA SZIRFEHUR, SN IE 580 558+
WIEAHEAER, WHatEr g st S, HEA
AT —LE AN 7 (IL-1. 6. 8. 10 M2 TNF-a) $i R4
PENT A TR FH I B = A BRI R i, A2
HHGE A B Y 2 RIFER, LA 2.2 mg/ (kg-h) Hi
TR, TRYT XA M0 Fr 20 RS Y Je 5] 2 17
il & 4 0.5 ~5 mg/kg, FrgekmEdiE R 1 ~
10 mg/ (kgh) "™,
2.1.1.4 JREZ S i A A ok R
B R GABA, 24K, M6 K B oi6e,
il AMPA Z (K™, fFfarifl i 5~ 15 mg/kg, Bf5
FrEEHnTE 0.5 ~ 5 mg/ (kgh) , BCE 2 0 FH 3228
AN RS2 SR S A R E T BRI, At A
TR A 7 2 PR 24 i 24 A R T PR TR SRS

R 22 T SCHBR AR BRI 25 W06 97 XMETR PRI
FRSLAR A MEVR PR R SRS IR R ASCR , (H
FH B A7 AE— 2 A Wik . Petra %™ R R —RA X
IV TR B 2 W06 T eV MO h B2 R AR
Z 58 &, ALFE T AN | B R U | B it 24
PERE BN E SO T AR B [ AR5, DRk
5 R AP R M, R ] 7 A R i A2
PERCEBE PR GO A, AT R
PR A R ZE A A, S InsET, e nl 5.0 8h
oF GEFIAL S BERS  MAR . BRI | I A R AR
SNV A, ARG R R FH PR T B B 1 81 5 fR A i 1
TN s EURIRAS RSOW A e RS | OBl A
OB 28 DEERH L AR R A | MRS b i
2, A S A SR AT E O LA 0 B 1) FR A I VT
FH s BB 2 2R 25 MBI 5 UE S 1L 3h 7 22 A Fe g
S0 R S T R 25 W R s e, EHLIS AL AGE
AL I e R

L5 IR, i PR K T BRI 245 1 o 6 AT E R
S L ISR ICU Mg T AT LA X R 2 45 | ke
YN B SN o FF AR Al AN ] (08 A P A A ) e e 43
LRI 259 o TR B AT R BSR4 il o
Ze T HR (SR -k s e | R R - ST )
LI (P P BRI s - SO - — 28 ) AR AR B

«129

£ AT M R A P R EL S AN A
3 HthzZh¥at Rtk

3.1 #mEAE

A FLVE3H (Brivaracetam, BRV) 5725 ZFuiP54H
(Levetiracetam, LEV') AH [AI/F 45 s, #5215 i 5
fil/NEE F 2A (Synaptic vesicle protein 2A, SV2A)
#4544, H BRV L LEV X SV2A Z K155
A1 15 ~ 30 %, BLALMENEN 4 2 DL BB F Rk
PR & A A4 Bhy L™ . ITAEXT BRV AF5E &
LEV i 255540 BRV 10Y7 Je i 32 P4 2 2k3% s BRV
Il RS e FAE 65 27 DAL 8 38 A 4 il J kb PR
RAEW A B WA R Z M, A RN G,
AT REAE A FRR AL GG TRYTHE RS, BRV 2591 5
YA EAE AR HoKRZ 8 LEV 3677 1 1]
BAAN RN M BRV G5 818GE, THEEAR
RAT RG] . JRBR LEV 5540l B Fe it
KAl Ca™ 1A, 1M BRV i F e AR k8 1 1 o)
Na H i sh, X80 HFO 1755 19 154k 2 12 o 20
JH 2 38 T Y AN [) A BEARRE T IX RN 2 WA B AT
R PR S T Y 22 57
3.2 XEAEE

FKMIRES (Cenobamate, CNB) J& T2 &t 1 fig

B REEA X RS W A UL e, o2 22 fil i

R GABA, Z AR IEAEG I, g HA
KU AR FAHLE ", 76 2019 4F4 36 [ & 25 s
R AL AEH T80 97 N R kR o A A58 i
MEVR MU AR R A T Bl CNBIRYTY, KR TR
AR Bl /30, (B SRR YT R R (s 2 RINGR YT
YR E) AT REANIE BE CNB JRYT o X 2 JRy kit
PRI B TE K IR 8 AR Y CNB R YT M 1) & 3
150 ~ 400 mg/d 7 4t i Bl N % CNB 477 Al e A 4L
R 2y & AR 3R = CNB B BIIGY 7 /N LYETG 1 )
PN TP 2h R R CNB AR, L4, WENIG
FEMEIA TR SR RO LB R Bh 2™

CNB A R A4 ik il 28 R GEAR SRR (k
L VEIE . JE57) RN . FERE IR A A s 2
SE AR GERIR W S E 5 AT RGO R F A
XA BB AR QT B3 40 5, % 5 1k
QT ML AR F B S HA QT 4k 25 Wik & R fili
A2, T EERE CNB g UGTs Al Ak
CYP R AH M LA 54, CNB Al GEAEFEJLFH
Y-GS EAE R (R SPEF R Z g, RE L
% PISI =R NIRREN) . CNB IIRZ S H
55 H A 245 W B 7 FH Bs) 55 %8 D10 DG Il 245 9k B A A
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JFIE AR A 2 )
3.3 KR

HLHABIE 98 & 30 KRR 28 X 4 28355 Bl A — a2 1 5%
e o AARRR R 43 5t RRR 3R AR — 5 (Cannabidiol,
CBD) . Kkl (CBN) I §9- VU & KKy (89-
tetrahydrocannabinol, THC) &£, %
CBD iAJ7 DS, LGS, . DRE FI%5 1y 14 & 4k 4E
(Tuberous sclerosis, TSC) MEJA MM H 15 24 3L
PAITRCR o MEILEISE 2% i NI A, W] R i o
THIMIN Ca™ (G & IR Z A 55 (GPR-55) FIBE
B} A2 VA HRL 7 77 B R 1 (TRPV-1) 3 38 A A FH LA &
BT A AE FHRURT BR T 38 47 ) 52 i > S 00050 1 FH
1", Klotz %" W BEMEBFFT I, CBD JAYF i 24
i JLEE IR, #ED CBD XA NS RE AT Jy i T8
TEAR A FH AT B8 2 0ol 20 A Ta] S99 0k A ke P e
R ZE R A3 . & CBD A B FH R RRAE SR it 245 14 48
SRy P i )L B A BT A R | 2 A T B2 PR 1)
WFFE45 " Harte 57 16 2 ~ 18 2 L #E SN
CBD {97 FKEE V5 1Al th A TLF 1/3 BYMENR 15
SR B, AT AR AR & A )™ R B R 52
M HIAGEA 25 AR5 B 25 )57 1A
KBy RIVER

CBD & WA B VSR IETE | FERE ., &4
BT BEATAK kK 22 BORE IR A7 B3R 0] 1 20 1
™, CBD & —Fhi KAy 40 43 CYP2C19 41l
il 350 55 SR E o R B AT S o AR R R I,
ML 5 A R A5 e sy ; 5
PR R B 0 ) 2 B ) AN 32 CBD 5], 75 A6
DU 8 T k3 | S 8 3 e v AR L (JR 2k
P, FERE, SRR RE, 2% 3, [R] A 5 e H A
U 25 ) G e e VD B . FEMLER . P AR BERE . 3E
AR P

KT CBD BB PR TR e [ 5K, k=
MHRMEFE . HArHEsE £ DL 0 Ak, CBD AT
WA, JoR s e . w2l CBD IRy
FEIR R B PR B A AR 4F IE T RO, {H CBD YR
ST AT WA . 250-25 A AR, AN RN S AR
FAPLHIHE I,
3.4 $B[ELETT

A KRB TEU 2R HLE AW 5, A
R BT 25 VR A 5 22 24T 245 55 1 (Multidrug
resistant 1, MDR1) , ZZ§Tif 2584 H 2 (Multidrug
resistance-associated protein 2, MRP2) i it F& [l %)
B8 | P-WEE 1 (P-glycoprotein, P-gp) 5% . FLAR
Tt 25 25 H (Breast cancer resistance protein,
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BCRP) F{C g rY B A8 S ml g %5 DS 5448
i (SCN1A) [ a 1 WEHEZRAE ; TSC H—Fh il TSCI
o TSC2 R R IGRA IR A 2 R ™™ . i
1] 25 4 B 25 25 2 mTOR i % 14 4 S 417 21 351 i
HEREAIL STRADA 2l & Mk 5 | ke 1) e ek RO
W% KT 2 - I - DR 0 2 5 E A
VRS R I M8 TR 5 2 68 1, RTRYT TSC Ak
E MR A 25 . FER e (Saracatinib ,
SAR, AZD0530) ——Src SKHEHIHIF, APTIEZ5Y
AR AE R RA VLB 285 5] & SERIT T,
SAR # i I Src Z% B S R UK B (SFK) , Al ffif
ZLFEME DT T PR (PP 28l G A= Fna A8 1) 159
PN v 2 S RN B T - RS A a4 2
PR % IRSEEHA ESRI. VEGFA %5 77 /M AL [ #E
FEIN, #4HE- 5 %47 IL6 . VEGFA . CASP3. EGFR,
FOS &% 46 /MU 299 4 i )2 PI3K-Akt, TNF, IL-
17. AGE-RAGE, HIF-1 Z5AH A5 5 %, a1 4y
G280 O 117 N 1A 2R A IR QN 11 2ok ) kA e |
T A 2 T R T AR R AR R HE VR T RO B VE R
M AT — EUZIRICIN 1AL, (HIE RBFITEL
PR Z UL s 5C 56k 3 o 23R YT METR U RS
HEFE BT H S, 5 EEANR ST .

3.5 SRR

PO 28 RPN 1 25 1) £ BT IR R AE SR
P25 48 2000 FIRES H1FH B Gie PR 48 0w v
T o BT 1 2R 3 ok Y IL-18 A IL-1RA Z [H]
)Tt St TR &2 % AT S k2> DRE &A™
FEER BT BHWT IL-6 NS IME 556 T, I —2t
MEG T B R 4 R G PR . Veronica
Cantarin-Extremera 25" {38 ¢ TIEER PAHLIGTT
BN LR MR R EORAS, (R FCER BT aT 8
B, B IL-6 (HVK 2 IEH# .

XA 2 W A VR T IS KB OE T R, TRYT
FIRES il = KABL A RTREEAFGY, H A2 4 19
FEVRTT I E] | 70 TS 1] D R HL 22 4 A Rk
PEFFIE— 2B . BLARIE WA BN R 2 — P
FITEYT 7, AR P ] 3k 31 i R B B b & H4E36
FPRCRIEB 1R K R AR 25 R

4 JEHYETT

41 £YmMRE

HYIEIKE (Ketogenic diet, KD) J&—Ff =I5
17 ARAR KA ) RN A B BT AR, X RMRE
= AR i1 R e DA A R A A R A
AU Z R 2 RGP BA s VR, i HL
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KD BH 2 LA TRT T MEIR MR — Fh oA SO
SIRIF T, WA M T DRE 2L, fU4FAERTE 141
AR W58 LI KD & DRE () —Ffh22 2 %%
M, XAk & T8 A L s s i M i (HIE) /1y
DRE [ ] BEXT KD WGY7 R BUsk, R 7rix 2t i
Hrp R R KD VEFMLHIBFSE & B AT g
LGP 2538 5 . BT L M RAE L AL Bk
TAE YRS rh— P A T2 3 4 GRIN2A.,
SLC2A1, SCN8A, mTOR %5 Z2Fh 3L K 58748 T BOMETR
YEFRIR A — 2 TR0 R R R R
VERAEPURIR AT P B EAEH . Paketci 25 ™ 1
WARIE KD JAI7 MU HE ALG3-CDG METE T F 0
&, UL 101~ H KD A1 LEVEE G H, BUS T B 47
GEEE

22 ML KD IR NR T Sk Ak & WA a1
FLlm s R 4 0 1 g HL Bl o e ok ARG B
Hh =ERAE K E (MKD) . 2R B4R 4 ik &
(MAD) FK AR 067 A Bk & (LGIT) o Kaul
Neha et al™” IR RS SAERERG 2 ¢ 1 ELBilA:FiG
J7 R METR MU FF R A, 12 B TR A 10 B
(87%) H L T XA TR Rr RS M . 3X
AR L 91 A A7 35 R BE B 4 M A A B R %) EEE
PrE e, IR S RE D RIERAE . N KD
EHE. WA KD RTINS Z EE . —
B N g 38 o 1 A8 R ICE SR Y BT, KD #Rk A 24
IF AR i N B8 T IR 25 2 o () B AR 4 8 3155 0 4B
ZRAEER WY 4R DS AR ER A
B AN R EALE B I RE U L K |
B, MBS | E KRN R T RREE L R I L R EE AN
R B f i Lo HAh D DR RS A0 455 il T
AR IAE | AN INAE | AR FRLAE | AR | B Ah
A1 AR R LRI
42 BFEMES

J 38 AR AN AR T i A TR B, 34 T Ao A
Ze-INST U ROEME | E R R Z IR 2
RBERE o REEDUEIEEFHLE] AT 7838 o e gE bl
il A2 S ML L 1 2 3 ML A0 s 22 P 0 i
HPA FHLHIA 5™ — 00T 38 o 55 9000 14
RGNV & I B B SR RE TR R L AR TR R T
PECR T AR AT T 1155 TR RE T 0 185 hm, T 48U AT 7
IR T s R A A AR
BHTHIRIT k. ZER A AE Sh A A v (1 Bt
FERW, il B REAERN & A P BRI F
FHRER KRR T, 55 R 75300 K BRI
FEWE 3 5 412U NO., TNF- o #l IL-6 /K- F-TH A

e131

5K, I g AR B I AR R AR R A1 NO K
KRR 3. Holmes % FW T i (4
AR 0 168 - P 2 JRE ] REAT By T 48 7 AU R Bl
il . DRE VA AE AR YT HL L, 6 e R G 2 1 ]
0 R AL T 000 o e i e 22368 IR F-, A
1 R GABA FIAY IR, XU A A PRI 1
Mo INRIZHRES F 5 I 1E AR A —E AHSCHE, IR
PRI B FRTE A S A SR AR ORI T 5 figh T 2B |
PIZIE BURIRE R ek, R LA AR R

B, B AR o ) K R o
A E A R i I R W 1 T AR A S A A
22 ZRGUPIR UNA G AR . BT R PRIEEBRAE | ML 22 B
RAGAAAEW] R AAHSCHE . H T 18 R Y06 97
IETERUR L% KD SUL I B AR Y A S RS AL
R Wi, 25 e sE T Re B NA
FHR AR A

5 INESREEE

FUR, A SR MU P 1 5 2 i, 0
TR A B4 A AR S SR TR AT R U R B R IR T 4
Ao B BUUBHE I A R BIROL R BT ik | TR
IS L RO SR o TR . AT A T
AR F Bl Z AR H A AR A 25838 LIRA
WFFER 7 1)

FIZEMRE A EE ORI o
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B 12 ) B AN fig S SR 4k (K1 o A TR
1 i i B BB R e 1 ) A2 A N R B
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Je XA ) B A N Az R B A Ay L AR Ak (32
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12 S 25 [ D ag Ak, 47 PLE RJ51EF ic 12 Yi6g
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P2 I BT, Hed N 26/29 151 (89.6%)
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PLE 1 22 B F ARG T AAES IS4, B L AENR
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L LB
2.3.2 AAEMmEE N AT BT e 2
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Williamson %5 (1992) ®11 5] PLE 1 9 f5il i P
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RAERIE T, 2 60 F 8. 1 F 7 B
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WIAAE AR FH WML . Salanova %5 (1995) ¥
82 il 38 Bl ECoG ic sk« WA T Wi 1 %6

http://www.journalep.com

Journal of Epilepsy, Mar. 2023, Vol. 9, No.2

L1 ], Tory R0 11 6, &g T 5. 5535 9. ol
W2, BT IBR . 5 —4H " 34 B 17 B
ECoG it %, 14 A &kjl: A 161, AT
WL ATE 1 AT R S R 2 ) A
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3450, ZETOUAMI 5 1 B A2k Bl KR 1, A2
W 1. WARJE ECoG JLHH# 65% AR,
2.3.3 EJRMEIEH Bartolomei %5 (2011) ™ MR ¥E —
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2.4 BRI

Salanova % (1995) BHZH"™* . TR v g 3l 34 43
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2.6 ZHT

T R B A B S5 Al A DB R, &
VR B0 B A i A T ORI & 2%, T LA R 2
WT FRIME™™" AN R AR | A G 8 1 % iy i R
X =AEIK, R AR T I A et AR R R
RANEIHREAR Z AU I B R AR

3z BEG BN U K™, 24 65% 5 fii Y L
B W™, MRT A7 TS5 R P S 2, o bz i 9
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LI HE Kz Bt 2 db OB SR PT . F3 Rl 45 A
23 %) (57, 5%) 1 7, 4(10%) ] T 7, 11 {5
(27.5%) ML, 2 (5%) VA, Kim %5 (2004) ""40 5]

http://www.journalep.com


http://www.journalep.com
http://www.journalep.com

e 140

w27 B FAR, 26 FlbTT =1 4F: 22 ] (84.6%) Tl
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LR A — o L M P 28 TR S A A
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A EAMMET 5000 T2 EE, Hri 20% ~30%
i JCIE A 2T DA ST I, J2 AL 25 kIR
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] 16k 15 41 2 95 o A R S 228 AN AT T 7 S R A% i
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T AR A 2 H AR R R R AR TH TE B B Y 45
AR o 5 AU 1 AN B RN R 8 445
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TR, 2 R BRYT — BRI AR, SR
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Jl#¥ (Deep brain stimulation, DBS) &%, Ji5 2 M| 3= %2
S5G SEARIE ) 7 20K B AR AR SRR IBCIE , 45
B AR IR A T D IR T I, AT At
(1) AT 35 T 7 14 % AT XA B, R 1) A R A
DBS M EE AT LB E] 19 iR . H2EE M HE)
YRR 2 T R A e A, RS, A RS
B S O R ST AR E I HESR, ¥R JR 221 DBS
FORPEHE THEZELIE, B4, DBS CAAAS ALY hE
PRZIMEHET TR . WA 2R (Parkinson’s disease,
PD), ARUEEREE . ALK T, SR SR
MFARGIT ", A0k DBS JA3JT DRE Hy#iZ:
PEHFEHLA | IEYT A LS 5 ORI 58 AR S5 4
— A

1 DBS BIHZ =N H

DBS 1E y—F A S PUm 7, HEAR
518 3 AR BB AR AL . TERR S5 H N AFTE
TETER AN AT ST, R 45 44 T RE 2 h Wil
R P41 o B R AV RO AL o P IAS- 2, IR
Bl (Low frequency stimulus, LFS) &\ 4% uERH ]
DA S TE 5 1 A 28 0 FL I 3y, T v AR (High
frequency stimulus, HFS) i 5E 5 A 2 T4 e 2
MAITCIE S EIAERE"" . DBS tAEAEEE A i 28 fih
DA Ao 22 388 JB 1 7 AR DA R ik 4k T 5 2L I 44
BRI A LGB THAERGENCE" . BN
RW], TERM RGP AFTE— R AT I A R 5
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YITFA, Je AT 58 4 BH IR0 AR, X K il
FERR S AL P i A ", (H RS A B
5% & B Fr i RN BZ 22 AT R, X 5 AT 5 AR
B, WA ANBE Y, T il AR Rz 2 P9 2 5 - e k-
B A B TR S0 T8 U [B] A 2 BT 1Y) B IR i
B A, WARHEE S & AT 100 Hz,
M ETAZ (Nuclei anteriores thalamus, ANT) 193]
PRI 1~ 10V, B =130 Hz, 1 ~ 5V, Hli
W5 F0 % )R 4% (Subthalamic nucleus, STN) ;
HFS 7E LK 1~ 10 V 3 3 e i v e opo A
(Centromedian nucleus of thalamus , CMNT) ; /)

FiFifP% (10 Hz) 55155 (200 Hz) H3% .
2 DBS BT EMHEE =
2.1 FEMET#Z

ANT HHjEM*% (Anterior ventral nuclei, AV) .

A 4% (Anterior dorsal nuclei, AD) . Fif NAUI#%
(Anterior medial nuclei, AM) =AW, EA]
A0 o B 5 1 TR, 3X 2 rh i A KA B
K, HUR I R A A% DL T A A A
WA Z AR 2 AR R B R e, i1z
[E] 7 T Papez Fhi 5 B R VIOCHL, 1Ml
CHIE S H BRI 2 —; BeAh, TSR ¢
RGFWE AT, BT S g 7
ZAnar ], B R fh 28 R G it — 20 A% 21 e I
R IX I8, W FE i A e B AT A2 AL s 2 — "
BB E DI BE 4G S 50 IR 26 15 B A% 18 2
AR, JT LB, DA AR 2= ST A Sg e
2 FACNF T T Y RS RS W — 14
W . P B WA KR Z B &I 5 il 0 B
R, 528 A " IR, 24
BE ] ANT-DBS J5 Ui & fED 46% ~ 90% ™,
TE— TG X0 3 50 (Temporal lobe epilepsy,
TLE) /) DBS J&¥7Geith 7R, 4 i TLE & 7Ef
Jl ANT-DBS {97 )5 P4 FRE T 75%. Lee %™
JH4E T 15 4] DRE %, ff1]7E ANT i 1T
il DBS MLt , A AEAA R FEAK (70%) o ISP,
Kerrigan %™ &4, Dift 36 4~ H BIBEDTEE - BoR,
22 DBS AT, 80% B AR WU A AF B A3 ™
FORRRE I A, HoR B B & IE . Hodaie 25
Wit 15 S H W vid s &3, 51 A DBS THlZ
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J& PR I R ARG DL/ 54%, A UL AR B R
J%. Andrade %" iR T 6 HIHRFE A 5 4 (83%)
FEV-3 5 AT (%) Bl U7 B TR0 & A 2 /DA 50%
B A3 ARG P DRI AT e 2 e SR A R A TR
) SR R T R ANVT P %) B, AR S 1) 4
LRUHETE Y, TR E T AR 25PMEIR MR
ZHT, AT A R RIAL . BeAh, B
NG ARMNE | J& 758 A P 0 B0 PR
X AR 36 9T 8RS R WA B A R OC K
ANT-DBS B TR 2RSS, T AR =IE, H
T, TR A RS B RS A MO &
FIAZ WE2E AT 1Y 0 B 5 BRI R R T
I, BRI & T2 PR 8 % ANT-DBS 777 1
U (Delphi H:3870) /N A% B — BOA Sk, ANT-DBS
7 V5 A AT g I 3 R TR 24 00 8 o 1 R AR AR AN
FUEE R B —— 38R SIS SANTE (B AH LAY T
R
22 EfmpRAi%

CMNT Ab7E FEfR N ) 1/3 A28, T35 NS i
(4 R M L B B 5 A2 N e, e R N L B PE
PEASH ™, CMNT HllH F 132 5 Al Lennox-
Gastaut ZEAAE™ . —T0EF X L3 ME 34 P 30 TR0
T L B BF 5T B, AE 40 19113252 DBS 87 1
JLH 18 8 F XU B 1 CMNT Hude, HAx 51
BT AT T e A% A, 40 B EE
o 5 (12.5%) iK% T E PRy BC R T2 (BTG
T K AE) 25 )51, 34 1) (85%) it DBS HlINH &
(B0
2.3 ERRZ

STN N PRI % 5 [RAR (Luys f£) , HF2H
KANAS— B i FE AR TR 1) AR AN S5 2, AFAE Y
R, ZRETE . #IE . —MIBSRKRE, |, &
Frli S i R B AR A . STN Z LIS #2897 1Y
Ry, TEFHIAZ Bl AN 1 B AR D e 1R %
H/EH]. DBS 75 STN AJ i3t PD FISRIAAE (Obsessive
compulsive disorder, OCD) 83 HUREAR, Hifr
FTFXMEA PRI B3R 7™
24 BE5

1y (Hippocampus, HIP) Z544 /2 A\ i it E 22
W Z—, RIEMAAICC . B F R NE .
PRI BRI 26 08 1 45 2 Rl AR ST RE TS B, IR ARAT
FEUESEBAT IR P 165 BR9% . TLE , IARAE 55 22 Fh i 22 R
GEPIm i K 5 TR AS 22 A AR B DA 5, i xed
T AR AT JRT BEXT SRy kb T M 34 A
B BACR" . Velasco 4™ 51 AT DBS J7 &%} 10
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PRI 25 T B, IO BRI B ARSI, 2
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SR P TS Bl B AR 0, AN AR R RN
5O

2.5 KEE#

RBE % (Nucleus accumbens, NAC) SUIRIAR
FEH WA 2 — R, H IR S shHLF
25t B NS -m s B . AR R 1Y S 56 A IR
BRI, NAc 5t (NAcs) 25 T DRE 14 B Al
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[ 0516)7 DRE RUTETERE A o AR AT ST 5 2 ik
— LW NAcs 7ERG AR ™
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Ve R R EAEF, 16 20 42 70 4R 80 4FAX,
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FHSEA EERE A PR PG 22 7 i, KRR 171
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