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B E T, LGS STk 4% ~ 10%, £k /ET
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T AR TR
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BRI T B S s D) RIS [ R VBRI T A U
R It LGS fe BA FHEVER) EEG B, Z L

TR IR 3] (Non-rapid eye movement, NREM)
11, RIH 10 ~ 20 Hz K- PR AT TR A&, F¢
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3o MRI: Sk /i MRI X F5-48 530 LGS 995
(Canfigified . B2 ok B T | phgs B k2R Bk L
PR 4 ) (&L 3) B AT PE A,
R I TR L PR AT R R L,

BAE AR . LGS #Y35tAZ PR R B AT v B S
itk , FEAHR & CHD2, DNMI1, CDKL5, SCNIA,
SCN2A ., SCN8A, GRIN2B, ALG13, GABRB3,
STXBPI S5 A5 AL /] S LGS™ il ik f%
ERINAE BT IR, SRR A" H
BEAL AR A D7 A 4 . — AR . AR 3t
fERr I . e fR L i (Chromosomal microarray
analysis, CMA) # | /=538 50740 CNV (Copy
number variation sequence, CNV-Seq) , 4 {f {47l
S3HTAE . LGS Wt e P BLA R B S B, A
A 2 B8 1) I —Rp s R (AN o PERE AL ) | 2
BT ILR AR = AKX R 2R T4 (Trio-
based whole exome sequencing, Trio-WES), #HHEJL
FR LGS HYR M i A7 HoAl SR B 40 22 K W e 5
B R H IR R 1 B . JUMUAE 5 R B
AR AT CMA 8 CNV-Seq K, Un2% JEFFIE Yt
Lk 20, G AT 5 o7 5 G e fRes i AN RER Y
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WO B AR F HXELAE S, @ FRIETE EEG RI: &k
A TR1I 57 18 PR 18 e 526 (1.5 ~ 2.5 Hz) SR
R T O B IBRER R B IRGE, WAETS
S BRI IR TAE P S8 DL T HERE : @ B
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PRIE . dn BB P A5 LR A, AT IR B R
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Zond Z2ER AR RIPEAN, HAR S AT IR E R m i T
KAEF (51%) ",

B3 LGS #JLAYLA MRI
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FCD) 5 b. 7™ S5t -5 By U s Sk i e fe

F 3 LGS WIEF2Er

ZREAE FEIRAFIY KARZEA JIi FEL P A Bz kEHIL  BUEHL
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L ES il eeRZaviy Ay o o) Gl

DooseZi &1 THEE ~ 6%, v JIIREZE-REK I RAR, IEE 2 ~ 3 Hz TP i ZROBER R R R RAE
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HJE, Z50 LGS B A HiR)T F B e 2y
Wy, WG 22, BN JC & AR R R R e, TRk
BB BIIRIT B e N 122 30 i 5l ek 20 o 22 B0k 1
TR 2 VRSB A H R, /b 25 W0 R Y & A
PEm TR R AERBRIAIT IR Z AT, NS/
W N RS (ISRl 68) e indy His. WK
e, AR IS R AT FOIGE & AR O, A
HIFRIAAT A WAREAL I AR B2, XA
SRR T R AL

[ EEZEN— ] RATak# LGS wH, 3 H
TR B GBI R

LGS W3R Y7 7 B dE 25 Wik 7 SR 29 iR) T
L300 ia 7 B A E R & RS SN RRAYT , AR
AN FAR T A A 4 I IR T AR | B Wik
FAR (NPHIRIAEYIFFA) | it F AR,
5.1 ZHYIEYT

HHT LGS #H2¢ & i = M 2 YRa I F i i A FR
MET LGS R EM Yo >, 2013 4F
Hancock 25" %} REA: & 20T LGS BEPLYT IR
RPN IAIT I IEA T L2 40Hr, B9 &
H—Fh 25 7E LGS 25 a a7 h A %L, $i
LR SR . M AR B AR R E B AR S nA
ST — B ROR, A 5 R A AR — B RCR
E NAMER . DFFRHELE LGS IZ5iadr Te: Ik
TRAE N —LR 251y, Fide = JEILER . P ARmEE . &
B KR B A n AR IR A T 2™ T EE
B E AT ARE R . S SRR B AR AR
FE ARG BT, P, 6% LGS JAti ASMs 16977
FRAE E P AME RS L 29I R T 25 R OT-45 & N 3
BRIG I HEAT . PUHIBYT LGS BIBUIIR & AE 251 2
25T
5.1.1 JAXER4  NER (Valproic acid, VPA) J&
SB—1% ASMs, TEHIBLEIR 2%, ¥ K y-20E TR (y-
aminobutyric acid, GABA) , N-H 3£-D- R4 H R
(N-methyl-D-aspartate, NMDA ) {4, HLE[ 1440
A A A", JE—FhT ik ASMs, X Z R
KAEAR" . VPA XF LGS B MWLFEZE & AR | A i
WG TR T RAEA R . — I X} B g A
ALY A 336 N B, b 38 5k LGS &
&, VPA VERPAZGA 7 sl 5 HoAh ASMs &, 8 i
(21%) B F| TR T LA, 21 B (55% ) B K 7E I8
> 50% LI " [ VGRS ] o VPA B3k P EHE
B9, NICE #575"™" #1 SIGN $558 ™" (i —2kife#s. &
LZELFWB—F0N N, VPA Wiz L & LGS 11
—ZVARIF R VPA B LRI A3 Sk

191

AL MK RN OUHAE 2 Z LUFRJLE) | I
AN DA SEE S 2 I A R (Food
and Drug Administration, FDA) 48k % 4 43 9%
D %, N Rg BB WIE SOop R L L. &5
7. VPA 2L LGS —ZI6Y7 25 .
5.1.2 33X =" $i5 — W (Lamotrigine, LTG) /&
JUIEEE AR ASMs, HAEFAMLE 3222 5 a0 il
WA, —TETF LTG BGIr i e, MY,
BEML R (2R pEoR v, SR A 169 f] LGS &
% (3~25%), HIAYTF 16 J8, TEAHIE L F R A
BRI A AE | 5 B R 2R AR AN A A, 5%
RO A 38 R T B0 B R R A b
[ T2 ] . —3ifus 20 6 LGS B B FEHL .
WE 28 XS WAESE LTG 78 LGS 1697 h B AT #5¢
WRA R [ T9iEdE ] o LTG 2 EEH .
NICE #57 . SIGN 48 M #7211 LGS B L IniRyT
gy z—"" LTG F L EIE A SE 9 | sk
B0 RS, B R IR ROV, HJEH
P A KU ARAIC, Stevens-Johnson ZRA1iFE &
H 309 0.09%, TER T LTG B8 A% 4z IR SR 52
I, A BHETE . LTG VEN LGS IITRINAYT .
5.1.3 Faemth  AEBER% (Rufinamide, RUF) /&
85 =A% ASMss, HAEFHALH 322 5 4l B 1 38 1 AH
%o RUF 439l F 2007 41 2008 47 KR 25 15 [ 41t
WER T LGS 3Gy " fE—I0 RUF 1B R ING YT
JHTF LGS ## (N=138, 4 ~30 %) iy M Z b
HUBUE 2 RE500 5 BEF 9T, RUF R 97 8 & AR A3
RAER A ROR (B RAENR 2 /0 AR 50%) 437 R
31.1% F142.5% [ T 9GEHE ] o —Tigrx} 59 4
LGS B (4~ 30 %) MBEHLICH 228500 BT,
RUF AERASINGYST, BB & AR RS R AE 253 51 %
% 24.2% F132.9%" [ I 2%iF# ] . AAN/AES 1§
RS RUF FERININATT, 3615 A ",
$5#5 . NICE 57 . SIGN 5 #fi 7% RUF & LGS 1
VA INIGIT 2542 — """ RUF fc WA B
F B BRIAAR | W Bl A S A R
RUF 1] {E K LGS B HATT
5.1.4 #ewbBs  FLEER (Topiramate, TPM) JE&5f
R ASMs, BA ZHEAERMLE] . 2001 4 FDA #EifE
TPM AT H T 2 % K& 2 £ LU I LGS & MR ING
J7 o —3 TPM AR RESINGRYT T LGS 3 (N=98,
1~30 %) 1 MHHZ HO BENLAUE 22857 %) BRATF 5
gER R, WAL AR, TPM 44 A LR
(R 2B 2 b R B 14.8%, 1 42 B 4 T
5.1% (P=0.041) , X 3= 20 A AE (ERAR & AR AR

http://www.journalep.com


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

¢ 192 .

H-FEZERAE) , TPM 4345 A R AVESR M 5L
H 43 R % 25.8%, ZRFIATE 5.2% (P=0.015) "

[ 190 ] o LS a5, 97 il ATtk
5T, BAFTRRRSE 6 S H, W5 KB 55% 1) 4 Bk
B R AW = 50%, 15% Y 0@ & 1E . H
WZ AR5 R BT TPM 1 W46 25 sk s in 2596
T LGS BJA Br e ™™ [ MEakds ] o o Es
F5 Al NICE $5 B #E4E TPM J& LGS IRINAIF il LL %
EZi ", TPM & AAN/AES $§ 7 0 HE 77
25" SIGN #5FgE#F TPM & LGS I6Y7 A AT
254" TPM H WA KSR A 35 G IR L DAL
WM BEOBIE S B et TPM nlfEN

LGS B INEYT o
5.1.5 XJAR=® KK I (Cannabidiol, CBD) 4}

BT 2018 4FF1 2019 4F FRA5 3 [ FRR G L HEAE R
LGS W IGI7F" . GWPCARE3 WF5¢ (n=225,
2 ~55 %) Al GWPCARE4 5% (n=171, 2 ~55 %)
J& CBD 1 31 S S bt L XU 22 Jgt 790 %o L T 3031 AR
5T, PIFAFSEIESE T ¥R CBD 37 LGS 1] B 3%
e AR B 120 2 A R, R & AR AR [ T ik
] o CBD % WLAA REFEEIE, S TR
15 R A HHESE . CBD AlAE R
LGS B INIAYT o

5.1.6 3FRAEE JE/RZNE (Felbamate, FBM) Jj&
HA L EEANURI5E — A% ASMs., © 763 FE Rt
1697 LGS, {5 iy T F AL BEASPE2% I A AP o RE 2208 1Y
DR, W AR FHITAS 22, IR I ot oA ok B At o 36
J7 LGS, —3 FBM {E R IAYT T LGS ¥
(n=73, 4~36 %) WYX LRI BB ST 45 51 B
7, FBM IRYT B H R K 1 B AECREEIR T 34%,
TR 2 VE MR R 199%™ [ 1 b ] o s
P FBM J& LGS AT il LA &M Z54™ . B &
HeAF . FBM nJ{E K LGS BITRNNAYTY, (0210 i B
AP H AR R -

51.7 && b & HE5 (Clobazam, CLB) J&—Fh 1,
52K TR BN, B GABA RRIZ TN TERY
IR . 7E—2040 5 238 9] LGS H & H FEALNT
HRAF 7T, B Z X 2 M F =4 0.25
mg/ (kg-d) |, 54 0.5 mg/ (kg-d) |, =7l &4
[1 mg/ (kg-d) | FILEFHA . W58 & & AVER D
50% B HCRAT 0 43%. 59%. 78% Fl 32%. 522
FUALA EE, 7 790 o 2 0 80 1 2k R R R
(12.1% vs. 68.3%, P <0.000 1) "*" [ T ZiF 4%,
<80% Y Z i SE M T L TAF5E ] o CLB % WA K
BV AL 5 WG R | S I WG RE | U T K RN AL S

http://www.journalep.com

Journal of Epilepsy, May 2022, Vol. 8, No.3

C HfiEr#: CLB FIHEN LGS IR HNAYT
5.1.8 HAbzZhap  BARTCRHENLG BRAESGY, —LEhiiE
PR EE VA 9Y & B0 A2 £ Fi P 3 (Levetiracetam,
LEV) . W Vbl (Zonisamide, ZNS) | ML 1A%
(Perampanel, PER) Z57EIRYT LGS W A B 1Y
JPR . LEV S48 —AC ASMs, HAE FHPLHI EZ M
S fih B HE H (Synapticvesicle protein 2A, SV2A) AH
Ko HhEM—I0 2t s RIS A LEV X LGS
() 22 Fh R AER RIS R, ZBEIEI 55 B F h
32 BRI & AESR R F>50%, 15 57 W< 0] 1k
PN LA, B2t 2 e [ MEEds ] .
ZNS J&55 A% ASMs, TE—THTHEM: . Z DAk
HPEAL T ZNS B e R ek, US4 62
BIAEIRTE 6 il ~ 18 X Z M) LGS 3, #%
ZNS BINGIT =40 124 H o W5 k8 ZNS ARLH
i 32k K45, 4.8% Y EEE AR TCEAE, W0 & MRk
b =50% N 46.8%, AN KN 2 AR IR, TG
AR BHEL R [ s ] o PER J255 =
& ASMs, JEARTE 4R o- S JE-3-FR 0k -5-F JL-4- 57
N R (a-amino-3-hydroxy-5-methyl-4-
isoxazolepropionicacid, AMPA) Z{KFEHIH . 2017
4F Auvin 557K PER VE MR INZGH03A YT 13 1 LGS
BIL, WIEAFIE N 2 mg/d, SFHFIE N 6 mg/d, F
BIRE T E R 10.8 1 H , 58 & B 69.2% 8L
YEWD 50% LA L. F5E fE 25 it 32 4, JEIA
AR AEZ R EIL [ MEDE ] -
5.1.9 REAEAGSY  REVEFE mEBi T,
PR PG g CUAR L B0 S O A R 4 TE Tk i
BRXET LGS A5k, i 5 n] GE i s & 1R

[ HHEENR ] VPA BT LGS BI—RZE
Yy, HIBCEEA LTG, TPM, R EHIRR#IK
#t b7, RUF, CBD, FBM, CLB R[4 N ¥RANTEIF 1%
B}, BERIMGITHIEMEA R, 7% BAH
fib ASMs £0FE LEV. ZNS. PER Z25%), NEfd
RS MEBT ., B-R7EF. H56EA,
FREACHR. LGS WIEYNGITTEMIELER,
e R AT AR 4 B e MR R EFE S EWIEL YR
T
52 4fRE

AR B SR — A m g | R YRS XS 8
TR AR, 38 RE A G e VA TR0 | 7 28 G i
A TG . DR TR R A S = RE ", — 30 [ o
PEREGE Y, 47 B2 AR B BIR T A LGS fRE Y
3.6 N H AR (R 2 /DK 50%) 535
H 48.9%. 52.5%, 6 T H ILENEFH 10% " [ IVHIE
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« PET-CT/MRI; PTE-MRI Fil &
o KZAEW] SPECT
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o FHEEAREE S B VBM AR
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ZHYIAEE M LGS BEIMRI AR AIRIZR

| sk F AR

& 4

RELNBHAS T IVNS/
> R K B > JBEIEADITE
WESCEE ¢S
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#¥: MRI: Magnetic resonance imaging, {345 ; PET-CT: Positron emission tomography-computed tomography, 1EH T % 42
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phenotypes) 7 . TEIXSEFRAIrh | M g 2 2
ik e RLZR BRI Il R TR ) 381 0 2 1 e R 0 AR
e A5 SR T IR o S e R 48 2R 9 L
B T N T GEH AR AR (AR M) A
Z2ICHUAR A (IR 30) o i OSCHR A i A R A
4G IR BRI SE , 2 K48 (Limbic encephalitis,
LE) , PR JEAT M/ NI SR G AE, R VLR 25 - LI 22
(Opsoclonus-myoclonus syndrome, OMS) , i fif
29, B E RV (29722 ) LA Lambert
Eaton JJLJC /12 A 1E (Lambert-Eaton myasthenic
syndrome, LEMS)

Br “EifaRAY Ah, ASCHEARIE “rthfaRal
(Intermediate-Risk Phenotypes) ” , 5 A RE & I 5k
NG IR R RGN . X gk
R BRIV R IG R R IR e (<3 1
F) S B A REAZ R DA R IR R,
P2 b A R Y, JF WA AR 28 e R BT
T, CHETEHEBR HARR I . LR AR, g
FANH B H BT AR TE, (HIZ3CH) T HR ] aEry
hfE RATEFIZE T 0 BR . FFG TR AE 121
FrifE (B LE A1) ™, FLRHI s = s b XU Bidk (% 1.
F2) MR, TR A R e R A, X OGS
T 25t sk i@ Pt 22 R 5032 Rwatel, i
$t NMDAR (55 4E I R A5G ) |« HT mGluR5 (fL
AR IR ZAK 55 52 A B bk EUR ARG ) BT v-
HFH TR A %K (Gamma-aminobutyric-acid A
receptor, GABA,R) fili & (5 BRI AHE) ™
i TR 2 v 5 LE [RIf & 2R, 15 Ma2 St D4R
O, 5 TR S AUMR B AR /N T (Non-
small cell lung cancer, NSCLC) #IAHK" . F1E4E
8 ) B A AR R 4 SO T 1 il T i 48 S IR
Hu Hiuf&" FaUILTK S Berd fE BT Ri HUok B %
HARH ", Kelch FE8E 1 11 (Kelch-like protein 11,
KLHL11) 47 A 152 AL P B JE 88 AFH 5 16y i i 2
R A E &, Morvan ZEAEH 5%
PENG BRI ARG, B A EAEWLIC ST . Morvan £56
TR P14 fil 2R AR G 1A 2 (Contactin-associated
protein-like 2, CASPR2) ik BHYE, A B &I & A
PR 1S3 983 K7 1 (Leucine-rich glioma-inactivated 1,
LGI1) Fl Netrin 1 SZ ARG FIPE" . JS7 A B
VE g X e A — b B e 2 B, 22 S 3L A
il . CV2/CRMPS5 Fl Amphiphysind i 5",

©197

Jibed AR N 255 1iE 225 Amphiphysin HTiRFIZL
PRIEA O, W RN EA" . w2 2
MR 295 B b WL A BT CV2/CRMP5™, Amphi-
physin"”, FIH 5 24040/ (Purkinje cell antibody-
2, PCA-2) /A& AACER 1 1B™, FLIEH 55 /N2 i fili
J (Small cell lung cancer, SCLC) A&, {EFFEER
S, TEBRMEME B D, FFARR- AL A R s
A A E P 0 A S 1 22 Bl 28 0 B T T Bl 28 A8 A
L AN EAEE R Brbga i P, BRIESA R A7 7 o KU T
(FED .,

B O EfEFRA” RIBERE 48 PNSs”
ARiF, SRIE X LI R 8 B A SRS TR 1
M EZEM., JFHBIA “hERET RiBEER

“EIEFA” 1URNTE, Dt —2LdE SIm RS S oT
2.2 EM4PES PNSs BITHKTE

ZOCHE . ANRIZERLY) PNSs 5 [RS8
R ARG, TCIR R MAETEPLIR . W, A4 )5 A2
PRGH I FE /N 27 A6 38 5 A AE R b Rg s DL, e ygd
AL H A FLE NI 5 (BT Yo HUARRHYE) o 55
— A S i 2 BE 2 R ALY OMSS (TeHs Sk
Poik) o FERAEBUAR) PNS G, S50
MEUERT, oM ERTRERT A, MARBREERRF . T
CPUACIRZAS W], 5 PNSs B 5 AH A ifRi 4 SCLC.
FLIE . UL . NSCLC. kL .

2.3 k5 PNSs fHE X%

P T4 & F R AE MR R UL 2 S 2,
L R AR BRI A G R e LT =
Hpifk, F—H: “BXKHIA (High-risk
antibodies) ", & SCHTEWTEIRAE B & th 2 )
(>70%) BTk (F 1) o B4 PRSP
(Intermediate-risk antibodies) ” , & X APULIATE
30%-70% [555 19] rhr S5B E IRAR OG (R 2) o =
4. MRS (Lower-risk antibodies) ” , HiA&
5B IR i OCHR PR EARAS 2 (<30%) (R 3) . %
SCRHERE T IR SR ER I ik o EXT K280
PRI, HEFENG S I 2 2 S e 2 2k 27/
B RE DAL AR SR B . B XS 4 i 3K i i 58
f AR, TR 1 0 il 2 2 G g 2 Ak )
FOGHIET ALY [A] 4 g 5tk o 3ok, S xFRE
T R ST B BT ARG T ) B i, SOt B 1 — S
W(FE4).

FENR IR SE B, DGRBS M g 2 1] F A
KM BA EEMIGIRE . Fln LE &, —Fh
PUR B I — Rl A4 (9 17 76 2 BTG 1 b 97 A8 3 4%
5o, B9 LGI1 $iikny LE B AR Bl , i
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K1 SREHEK (>70% 5EMHEREX )

ik TR il AR A LR S, AR K HARAAE

Hu (ANNA-1) SNN. 124 E i A, 85 /NIRRT S>TR /N . HoAt ARl <180 R R, LR A 2R
EMAILE F12E PN - A8 AN 25 B 4 e Bl g T Y
CV2/CRMP5 EMFISNN >80 /N I 9 5 M e PEA W Y B AR, that
MGHISIFT 5, #1228 A 44
B
SOX1 PR A Yo it >90 7N T g 557N A B AR DR T S 4 e
INWEEAAE R LEMS T2 FEPLAYAR S

PCA2 (MAPIB)  [BIEizshih 4 , Pulik it 8o /N BT | IR /INAT e AN -

/NIRZEEIEFIEM 82
Amphiphysin ZAMZIIZH:, SNN, EM, 80 7N A5 L A BE WA IR BA LM
SPS SPSHY 2P
Ri (ANNA-2) I/ MRZEAAE, OMS >70 FLE M NN RE M A /NG LR B
fitifes )
Yo (PCA-1) Pk B/ MK ZE AR >90 1) 55 K L M e JUPAR s S, MR
NS SIS AT ST o
Ma2 1/ Ma ki ¢ . TR A 9 A0 1 i & >75 2 U K AR/ N s AR>S IR AN Ma2 BH
V5 AR > /N M T
Mal/2BH¥E
Tr (DNER) PRGHE R MM 25 A AE 90 TR AW -
KLHLI1 117N A AE 80 AU HAER M

¥ : ANNA=HLMZAEHK; CRMP5=IRK N A 15; DNER=delta/notchkE# 7 4 K B FAHE 24K ; EM=i&8E4%; KLHL11=
KelchfEEH11; LE=1ZMi4¢; LEMS="2{A%-HHILTE I3 B 1E; MAPIB=UEHIEEH 1B; MG=HJENLIE/1; NMDAR=NMDA%
#; NSCLC=AF/NUMufRE; OMS=MRPZENIBFAELEAAE; PCA=TI & BPAUMIHTIA ; SNN=/BGE 245 ; SPS=18 AL A1

F2 PREHE (30%~70% 5FMEMBEEX )

SRS P2 T SEMEREATR  F LR PRI, AR M HA AR
AMPAR BRI R >50 NGRS AR S AR A 2 e AR TR R RS, IR 8] A ] B T
ﬁ.{’
GABA,R HGR A >50 7N P B IR 1 WL T AR S L WO, A AR
KCTDI164R ., KREBIFEBH AR
mGluR5 ki ~50 TR SR -
P/QVGCC LEMS, gkt 500 7N g 5vGCChuiAm s B7E &l g LEM H rl RETE 5 I

/NIREEE AR

NMDAR HINMDARJK 4 38 GRS RSN G R (EELOP SRR D i R S, RIRAE 125
453 2 [0 (50%) o BAFBBE R EIFMIR (<25%) , (FEME
IR L o L AR BN R R IR A L (<10%)

CASPR2 Morvan ZiA1E 50 N i iR CASPR2{X A MorvanZi A AiF H & RE B0 A7 Fh 2 KU B A . 34

5 HAUM 2 ARG AT, SR e A RS I i

TE: AMPAR=a-&J-3-20-5-F1 3-4- TR NTRZ 1K ; GABAR=y-Z I T HEbZK; KCTD16=73 4l i U RSt ; LEMS=2211
F-RILTE JI£E5 1T s mGluRs={CIIIAR R 2 /A58 ; NMDAR=NMDAZ{A; SCLC=/NMIfiifE; VGCC=HL & TH 45

/1 50% B GABAR Bk EA scLc™, #d
50% MY o-28 JE-3-F8 2L -5 HH 34 S e T T A7 A

(a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic

JLH AT & JF Hu 50 GABA,R Fiiff, 1 HxX B4 L
SRS IR ™ R BEASTE B A &, CASPR2
{UAE Morvan ZEAAE H & TP B0k Ao XU oA, 4

acid receptor, AMPAR) HuA H A i fiseg | i mi
FLBE"™ o 5380, PUiR IohRg i SGI T £ BUAR 6 A
PRI . 141, NMDAR $UiAR 5% ) Lei
A SR R (R A DG AR RO P A A
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5 H A2 R GEER B AEAR G, RS R Y XU
FERAR S FERTFORP TSR A R IR, LR A
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=R 3 R (<30% 5FMEMERX )

EIIRLN TR SEMERRATR  F LA PR, ARl S AR
mGluR1 N R 30 eyl N E -
GABA,R ki 9 <30 M M iR JLEE A I s B R AR (10% ) 1K T AR (60% )
CASPR2 LE, FAFHEMZ LR E <30 M N R MorvanZi A Ak -5 W kg R T ELAR OGPk
(IsaacZiA1iE) FlMorvan (=50%) , TMHLEJLF- Mok ml s nY
ZERAE
GFAP ik IS i ¢ =20 ) LB 98 R g AT BEFELEA PSR R IR PN MD AR 46 HHAE R
B PRt H B
GADG65 LE, SPSFI/NEILFF R <15 /NN FAb A2 g ol IR R AR R, 2B, A
i 0S8 i JCHUA, i RFIAS Y
LGI1 LE <10 M N R 5 A 22 P A I R R IR 9] S B LT MorvanZgE A AE FE LRI
IELGIIHICASPR2HT 1A
DPPX IR Z R G R <10 Bt filr e
P AIPERM
GlyR LEMIPERM <10 A e PR DR AT 4 TR LR
AQP4 MMEEBRIG RGN <5 WiRges AERYER, Bk, Rt e R
MOG MOGHL A ER Lies FHEN O LR G

¥ AQP4=JKiBiEE H4; CASPR2=1EMlER AMSCHE FIME2; DPPX="JIKEIKEFFE I ; GABA,R=y-ZJL TTR-ASZIK; GAD=H2 R/
¥l ; GFAP=IRRLT4ati®m A ; GlyR=HZ M2, LE=MIZMi4%; LGII=5 F2 MU REERAL; mGluRI=RIH ARz
1%, MOG=H#EH /> 2 A M & 1 ; NMDAR=NMDAZ{4&; PERM=#F17M: ¥ HE R F1 0 B AMMIBEZE ; SCLC=/NH M filifi ;

SPS={m ALE & 1iE

%4 PNS Uikt

[ B AGA LS FUR R R . 30X THUM AR IR IL )

e Z B AAS I T RE I AN BE PRI PR 2E S A T L
AW IgMEIgAVUAZE A YA A TgGHUARA2HIE X

LT FH P EL 2 D PR M 22T R DL S U N 7R 9230 3 AR AR, U i85 B sl FE I RS R
AR RS LT, ELDTAH R, F/EEE RS IR PR ARG, o716 5 2 2 S e L A IR R b A S e BV B CB A FH 25
PEEATAG 5 R I PRER A SO MR A R SC RO BT SRS R (1, B S5 4k A BB Y oL IR , JFRRA o Y Ll A

X T VR BEPNS{E A Z TR B ML AR A, I SR LA 5 24

:: CBA=ZETHMMIAYKN ; Ig=tfEBRIEI; PNS=RIIE MM ZELG1E

PNS BUEURME; @ 28058 PNS B, 37 BIAR 5 3
RS SRR 58 S MR iy 3 D 5 1 W g i i
SBAE, XA a2 AU KBS BT i
NiAF4~6MHEE—K, 75522 45, X [RBEE ]
FHA S RA AR GRS PR B, JLHIE Y
XS R R P R O I GE AR AR (AR AR
M), o H A 0 R A OC R Bk (an
LEMS F1f VGCC K& SOX1 Hifk) . X TAME b
WhRER B, DA RS BUiAR R 8, 759
B2 T A B 14T 4 T A4 S 0 O A A 52, 7 g
Il PR IR B8 v, ] 25 18 H 3 0 A g, A de ke
NMDAR Jiti % 55 & #4710 NMDAR Jlixi % .

ZOCH RS BUAR” AR ©E h gAR”
Rit, e E =R E S R G R I Fk T

Jio SR, 22 MR A2 BTR (40 Tr/DNER) AY—
SO JEAE ARSI (FEAT ke AR R" . 5
— 5, HAT KBRS EAESE, S0 S e 1
LA AIAR, i1 AMPAR Fl NMDAR™™, H3%,
KREFEfEHUR A AP LS, HRTPHAN
AEEEOR, H2 PNS W R EYREY . &
S HAR” — R T IR PR n] REHE
SR fo s LA B I PRIZ A K TR O T B S, O
R “w RS PR — i A S e . S bR,
“RREEPUR” 5 MR R “m R
Uik WIZER 53T, WA T8 FHR RIS IR
59 T
2.4 FMZWIIES &% -- “PNS-Care Score”
ZSCHE . PNSs W12 W75 224 BRHERR HAth
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, ARG . A B AR R e L R | R
ZARAT B A AR AL . B RARL TR
I PRFGTYZSTY | P 28 TOHUARSE I D) K W e A G
P, T A PNS 2T R 40 (PNS-care
score) , HALHE 3 MZWrZ9 (AT HEIY possible, 1R
n] e probable, M Hfii2 1) definite PNS) (% 5) .
W R bRAE, #1209 PNS, BIPES = 8 fUdE 1A 7E
o i B A R R DA K v AU B KU AR, DL R
FEEAEME o b e] O, A R A 2
PNS (B4 . 47 K PR PUIARZE Y 55 3 iy
AHE, TEAEF MR Sh B PR Rk . BLAh,
L G A S UCKE P 28 B4 R 5 SCLC AH G A AR LR
A= WURRAR LA AEAE R Ah, BT TJod e SR BT
. i, RAGZGEAMEES R 7 4, WRigih
W2 h) PNS. HAEEAE, WRES R T 6E MY
PNS 2 Wi 2 4% T BE £ Bt st ] B4R RS I A8 Ak, B
e F BB R K CRFa/hF 2 4F) o fildn,
A LEMS, VGCC Lk FH 1, (HiZ B ok & 3%
PR A1 6 GRATREM)) o 5 18 A
K SCLC, Wk g ey s 9) , HE
ML 2 4RI A e B R, 12 Wikt B A Tl R
) PNS ($F43 5) o

3 FoERENIE RRIEREE

SVARYL, BT PNSs 2R MERL 2004 4F12 Wiks
HEAAELL TR O BE5IFEH T PNSs A1l
PRERTY . g | BUMARSR A, JFEET 5 PNSs ARG
ST TR 2 @ Mg LRk 2, %4
H T # ) PNS i2 W4 248 (PNS-Care Score) , fij
S H; @ BT PNSsHAE X, HEigFEbiiks
AR R IR O R, LA S fe 2 HIL I A A AR
FH; @ X PNSs AH TIN5 12 e 25 s 4
THOL, BRI, 2021 4E BT PNSs 2 WibRiE
PeFBI R, FETXF PNSs #H1IAR, # 092 Wibs e
WABEIRA . B ohdifh, HE S, v Rg 4
(9 A I PR B2 U 55 4F 9 2 3 PNSs 1297 $2 (145 5 1
Z%,

WER, IEANSCHR T4, AR ME T BE S AL TCph
ZL TR IR PNSs 95 5 11 & A= . (H AT LT3 D 7Y
&, WA AR Ok B th 2R B R I, X EB
SPRRELE . A, BRARIN G R AE
A E R R SE R, A BT RERY R . R
— R A FE S 2 R 28 56 D) 56 38 vh A R T
W BJE, B2 Wibs M H RTATE/NEAS | by
[ JO P A 5 A T IR, AR T 2 RARRAR | BT ™

http://www.journalep.com

Journal of Epilepsy, May 2022, Vol. 8, No.3

& 5 PNS-Care Score

Gigs

St

TRl R R A 3

el R R A 2

TATHG A U5 W e S e PR B 0
Hiikn

= R 3

SRENSEAREN 2

MR BT A ST AR 1 0
AL R

R, HEIRRE AU R BN 4

AR IR AL A PR A

KA (A (HBEYS <24 1

R R B LB s ] > 248 0
ZWIRH

iz =8

TRATRER 6~7

AIRERY 4~5

JEPNSs <3

T ATHEVERT SR HAZ WP RE

UNAAT R R K U L 5 BT PNSs HEATIZ I, IR
S AT YE P 4 [ N AL 2 B N 57 g, X
e PR e 2 1 A R U B 2 PR R SR LI o X B
PNSs HPPAL T Z R0 (HAWUAR ) iR, LIS
L R A2 WX e 5 WL o B PNSs 2 IBrbrifie
LT BEAE PNSs 12 Wr s i s S 8, A BT A
B2 Wl S ad B2 W FIAS L BERGIG T o 5 LR
i, REA S Wibr et A T2 B IR A T 25 S i R
WFge, HAHRE L.

FIZEMPRAEY A 1EE A AR e
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HEIRS| S T A EIRRATT AT AYIMEE S S
BB ,y;.
B, M, HEK, KB, T, B, REE, KRE, KN

FARBE R A M AL st KR R B #2408 (JEat 100070)

O]

[HE]1 B  BEREIRS] T T EOER YT (Magnetic resonance-guided laser interstitial thermal
therapy, MRgLITT) X 2§ ¥ i M fR 8 BTRIT R . v [ 40T 2020 4F 8 A —2021 4F 2 H T HBER
KPR o AL s R IR BE B 22 SMRHIGR 1 48 MRGLITT Y25 W EA MR 28 AR PR GORE, (045 £ R AL 2 |
RIGIHERE ARG 1 4EM) Engel /0%, 53R gl A 55 (s, Hodh 5B 27 ), < 28 ], V44 (21.7+£14.1) ¥, 4
TR AR SR 58 T AR B HEAT 7RSS 1ARRIBEDT . DA AR STN IR . R IR ss R Rk e R B AR
A IR LG W, SR L S AT BRI DI T B (3, ARG IR BITE A A (Engel 1) BB A7 59.6% (31/52) , L
PEFARF-BZH RN 68.6%. AJ5 I KA T EALFER 2D REGR 6 B1] (10.9%) | i1l 4 1] (7.3%, 1 SRR
1) ARG R B 2 1] (3.6%) , JC™ BRI AchE . ARF TR (4.741.6) K, RJFIKE R, 4518 MRGLITT
FORB, BA T ZHE R, X T SRR A 1], J7R0nT SOIBRE TR o ZEOR A 250G Y
BF PR T —Fh e KA IR YT O
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Efficacy and safety of magnetic resonance-guided laser interstitial thermal therapy for
drug resistant epilepsy
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[ Abstract] Objective To analyze the effect of magnetic resonance-guided laser interstitial thermal therapy
(Magnetic resonance-guided laser interstitial thermal therapy , MRgLITT) for drug resistant epilepsy (DRE).
Methods The present study analyzed the clinical information of DRE patients treated by MRgLITT in Beijing Tiantan
Hospital from August 2020 to February 2021, including the type of disease, postoperative complications, and prognosis
(Engel classification) in the one year after surgery. Results A total of 55 patients were enrolled. There were 27 males and
28 females, with an average of (21.7+14.1) years, all of whom successfully completed the operation and were followed up
for the 1 year after surgery. The diagnosis included intracranial tumors, hypothalamic hamartoma (HH), focal cortical
dysplasia (FCD), cavernous malformations (CM), mesial temporal lobe epilepsy (mTLE), and idiopathic generalized
epilepsy (underwent corpus callosotomy). The patients with seizure freedom accounted for 59.6% (31/52), and the average
remission rate of palliative surgery was 68.6%. The short-term postoperative complications included bleeding in
neurological deficit in 6 cases (10.9%), 4 cases (7.3%), and noninfectious fever in 2 cases (3.6%). No serious, long-term
complications occurred. The average postoperative hospital stay was (4.7£1.6) days. Conclusions MRGLITT is gradually

mature and has a wide range of indications. This technology provides a safe and effective therapy for DRE patients.
[ Key words] MRI-guided laser interstitial thermal therapy; Drug resistant epilepsy; Minimal invasive; Epilepsy
surgery
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2y MER TR 29 o5 U A BVRY 173, A
RHFARIZIRY T 2 WMEIR PRI A 2 524 FB s
BGEIT T RN K, 255 18 UK J5 1 28 D1 RE it
i, A28 BAT TORIE AR A B ML 32 . gt
P51 N RO BT HIT (Magnetic resonance-guided
laser interstitial thermal therapy, MRgLITT) j&—#}
FHISMEFTFAT S, 3R 753 1983 4F 1 Bown B
WA, IFTE 1990 4ERTH Sugiyama & U A
J7 IR AL . 2007 4F- 35 [ £ 24 i B A R
(Food and Drug Administration, FDA) #tL#EiZiGY7
FBOO N B HEATIRYT o i TR i — OB LT
EANK, fELLAMEOGE S LT BA Rk, T
PRk R IR, S Rl . S ARSI T AR AR
Fb, MRGLITT 48805 K e 2k kb BEAT 520
T BE I, e o DR Ao kR LA iR ZH 2 . B
B WL IR RE D B OL Y, T RERS 4n AT
NI %5 % Y E N IESE7/b( RN RV R UR =P ig
St N @ A T TR P ON =R S NES (YRS N
IR IR Bt 2 SMBHISGA 4552 MRGLITT Y6 57 F 4
B KRR V5 BT IHG R4S, WA IRYT
RORBATRT

1 #ARETZE

1.1 IGRZER

[a] Jo P 4 A 2020 4F 8 A 12 H—20214F 2 A
8 H7E B EBEE AR 2E B E b 5T K iz B Beliif 1 254
MEvA MR B 55 1, o 5B 27 i) £ 28 i,
YIRS (21.7+14.1) % Gl 1.8~5.9) .
1.1.1 Andrfe Ok e Al ~70 f%; @B
A2 WA 25 MEG TR 3 B TRk nT 3 1~ H 3
PR RAESR =2 W H .
1.1.2  #mArkE O B IR R (Magnetic
resonance imaging, MRI) 14252, 1 P RFAE
% @ IR ESHRLIA AL @ AAAEEHEEIM
JHF . T R R B At A BE A il 11 4 BP0

A BB G H R Z 25 BR TN, 48 AE
AR2E Sk B B L TR L 5 R RV S B 2 AR R A
X F L o AR AR A A TG 1 0 B0 A R
W, 177 A FEL ] (Stereoelectroencephalography,
SEEG) Kifr, JEuEA TR AR M e Wil . fr g R A4
RUAR NS N2 B AV R 15, o AR Rk A2 ff
JE AU BT R AR B B PR 22 A0 B 2% B 2 W] R AR 301 H St
Il AT E6 5 H ©.15] Clinical Trials 135} (NCT04569071) o
1.2 HEERE

BH AT AR VAL B 2147 3k S MRI (T, W1
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MPRAGE, T,WI FSE #1 T,WI FLAIR ¥%1) LA}
“F W SR A - 1 IR 4398 (“F-fluoro-2-deoxy-
D-glucose positron emission tomography, “FDG-
PET) K, LABI#REUR LA K/ JBIR . 53
LRI Z B R ;. MRGLITT ARATHEAT K78
I 485 [ G AL 4R 1 % 1R (Magnetic resonance
angiography, MRA ) Fl iR i5f (1] 23 B Bl HL I3 2
1% (Time-resolved angiography with interleaved
stochastic trajectories, TWIST) [¥#i H T OL4F 42
B 1A R R RAE s R JRJRIRR T 2 B 1
FEANLARIC Y, HEAT W Z T S AL R 2
(Computed tomography, CT) HH FARF i, A
PEAT T,WI GRE i B ¥ 51 1, Al 45 e
30min P4AAT T,WI TSE 1 T,WI 53894, A%
TETH ARG

1.3 FARKRE

TR T AR [T, SRR T . @ ARy
HERS TAE ARG 2 548 5 3 ABOGTH Rl
R0, e et B A MRS BE; @ R
P ATHOCESAR . BRI, R 2SR
SERE ARG B A BRI E, TR
o MRI Wi JCE B ALLE, JFTEIRE P51 3
THEBURALBO TR O RIGE A MRS
AT SARAT R 5 T R FEL RO S5 i AP
L4 TFROTEFBET %

O ARJF 1 HF AT YT, IS )
(Engel 7374 ) AU 22/ % Q) 10k AR 5 2t ]
WHIARG 1 AEIFRAE R A SOl s B ARATFIAR S
FHfiZ 8 kS aE (Mini-mental state
examination, MMSE ) Fl i £ 35 A= 1 i it PF o
(Quality of life in epilepsy, QOLIE) %% (i A [
QOLIE-31 3, /4 {li /] QOLIE-AD-48 %)
PEAL R ARV DO RN A T BT A kR R, DL
(e B P 5 e ok [ 192 5 A mi e AR A 1Y)y =R A
FRA ARG ZAVETCIE KA ER B BaC A
L5 ZIFETE

JIi A B 4R FH SPSS 23.0 KA HEA T T2 4%
Mo BELVEEE I Lillietest HEATIE AR, FF
B IER ST I i xts 2R, ANFTE I T AL
B (25% EALEL 75% FAMED o H AR
HERAE UL n M1 % FKow, BIEUNT 4 Bl HHE
B o A ARBTG5 R VP AT A A
FHECRT ¢ K5, 5 0 AR S5 ¢ K . 24
n>3 A FEATGEHF b, LA P{E <0.05 H2E5+ A
At EE L,
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2.1 IR E R

Ly A 55 1 25 Py e IR PR U B A, b
27 4 2 28 B, PR (21.7+14.1) ¥ GEH
1.8 ~ 59) , MRIEATI GRS Wi 75 19 2 AU AL 35 i1
ARG AR 28 61 (50.9% ) , Hidr R Fr i 4 A4 JR
(Hypothalamic hamartoma, HH) 15 i | /il N fifi g
8 15 . 4R I Wy T (Cavernous malformations,
CM)5 i, s, Jmkkt ik & A R (Focal
cortical dysplasia, FCD) 11 i (20.0% ) . 5 i P {8
il (mesial Temporal lobe epilepsy, mTLE) 10 {4
(18.2%) . iz 5% JK it 51V (Periventricular nodular
heterotopia, PVNH) Fl4 TH VAU 254 3 ] (5.5%)
(1,
22 FARFH

27K 55 il B AR S AERE H o (4.7+1.6)
Ko 3 BIAT BRI 85 4 S ff 5 h 68.6% .
4% 52 Bl H K LKAVER (Engel 1) 4 59.6%, 24
IWERFEN 69.8%, FARMGIEWER 2. 7EA T
AREFT, 12 FIRJE BB & AE, Hrbdim 4 4],
DR s 6 B (L LT BRI RE ) B 45
200 82T N RS B TR A 1) | ARG
B2, B R IERE, RIEHETT 1 4R JE RE
HE (KD,
23 HMEBHMMNERRE

BE LR 2.4%, RETARJG 51T
2 B (AES BB t=-1.37, P=0.17) . T
TR S5 NS OB A A OCHE, R4 b, #int
Wi B AL TSI 25 5 (BEX =—1.4, P=0.17) .
HEE R R R 41.0%, RS BORHET B % 1T
(AEBHFELN t=-3.71, P<0.01) (£ 1)

3 He

ARG A N e MRGLITT BAS K 9 7
(RJG 14F) MiB, B45 T MRELITT #Hr Al A
XA [ g 224 1 245 ) X 3 1 T A8 A R A
ZAaVE, KRG 14AEREVI 45 R R TE & AE (Engel 1)
MR N 59.6%, W BET AR T-HZHR KR 68.6%,
SO RE ARk 21.8%, TG K I &
iE, RIS AEBERT T . % AR 2P ia TN
FHRALT —Fae 4 ARIRIT T, (HARF 2
ARACPEAGE N IE | YEEF B AT RS, &
KB FT N I TR BB AL B R G0 I KRR AR 1 K 4
SRR
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X R R A, MRgLITT HA 5 KA
e, HABTENLAS NFR T3 T IR 25505 k317 8
i, 40 HH H R AR AT R Bt 28 L Bk 4R
HAUE R, RIEE S 1 I RS, PET
B A S5 AE . I MRgLITT W RERS 4K
BEREIZ TR, HEABEMAREICEE
KT IEEAR, BT, HH 2R oR
MRGLITT 67 (¥ 5 W B2 R, 7E A4 [R5
i, 66.7% B (10/15) iKEIARJ5 TE & 1E, Engel
1T 241 Engel M 244 2 49, 1417k Engel V4, RJ5
IRRE FE ST M IIREA DG, 1 1A 1 n
1 BT ICAZ T B, ARG mT e 5 FAR T el
DIREZ A BN I ZE 0L, IR PR KT G
ICAC T RER DI Re B 0 R, A SCRGE,
R A 2 Bt 55 R S T ol XS K e 56, AT B
I 1) 2540 328 W - o K AP R P 22 B4 P B 5 T
e b D A 2L 2 o AR A R O™

FCD J&HH SN R LB, FEA Hb a0 A
11 %5 FCD #B35H, A 7 BIARJ5i5%] T Engel 1 2
Z¢fi#, Engel Il A1 Engel M Z%4% 1 14, Engel IV 2%
2490, b 3 R BRI A E, i L, LT
TR, Bius st RiE . ] REE T E A SRS
R A I P i 3 LA P R B, R I R R &
SRATURE R 5 185 g kI 3T 1) D g 2 0 32 R M AH G
KRBT LL EIFRIEME WK . HATKET
MRGLITT JA¥7 FCD MY RIS IRAR D, WTFA K
AYRTIE M 22 ol 4 T e i A AR B+

Jibi % 5% JK Bt L (Periventricular nodular
heterotopia, PVNH) & [ il 28 e il # b 20—
F B I & BITE, AT DL BU™ H A Rk
A It A 3 ] PYNH %, Hb 1 k3
Engel I Z0Zf%. HHEKET MRGLITT iG Y7 %5
(R (9 4 I 5 /0 UL, (B2 B 328 o o e S
TR, TFF AR HMELIIAS], MRGLITT 71
1TSS I A S 15 e

mTLE s 8AE N\ f5c i UL ) 280 VAU 1
HOFSTPS RN (S T o6 R W 3 A L NP DS B
MILEHY o HEPEIE WO IH B A% A S 02 H A E
Ab MRGLITT il e 2 (35 BT . B KR53 4HE
PPN TC AR T TR, Bk H 114
Tl Y 234 BIZRR, 455 BIR ARG —4F Engel T 4%
WGk 58%", HA G INAIREAS B b AR ER",
WOZ T AR 7 BEE A AN JE 45 32 FF TR H XA
REME A R m BRI B A" . ARWBETE T 7 B
(7/10, 70%) B #5i5 %] Engel 1 9, WU I R AVER
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#1 BT MRLTT FAEENEFRARIMFRER
Tab.1 Clinical and operation data of patients undergoing MRgLITT

AJG1EREH ARG I RAE ,
1% (L) T e e s 7 i
Postoperative Postoperative o . .
n (Percent) . L Mental examination Quality of life
hospital stay complications
PP o 67 R AR 28 (50.9%) 4.0(3.0,5.0) 4(14.3%) 4.6% 44.2%
Intracranial space occupying lesions
T AR HH 15 (27.3%) 4.0(3.5,5.0) 4(26.7%) 19.7% 30.1%
151 N JI9RE Intracranial tumor 8(14.5%) 3.0(3.0,4.8) 0 2.5% 33.3%
[ 5 E Vascular malformation 5(9.1%) 4.0+0.9 0 -3.4% 92.5%
JRkt e & B AR R FCD 11 (20.0%) 5.0 (4.0,5.0) 3(27.3%) -0.9% 29.1%
I R mTLE 10 (18.2%) 5.0 (4.0,5.0) 2(20.0%) 1.9% 51.0%
i % 55 JK 5 S+457 PVNH 3(5.5%) 4,4,4 1(33.3%) 1.7% 16.7%
SRR TR DIIFA) 3(5.5%) 5,8,7 2(66.7%) - -
Generalized epilepsy (undertake corpus
callosotomy)
&1t Total 55 47+1.6 12 (21.8%) 2.4% 41.0%

TE: TR G BRI TEIARIBE ) TR, RBERL

FrERITAL, HITOAECE R

Notes: The patients who underwent corpus callosotomy failed to cooperate with the evaluation scale because they had cognitive decline before

operation, so there was no relevant data

F2 #F MRgLITT FREBENKBK LG
Tab.2 Long term prognosis of patients undergoing MRgLITT

sz > Ve SRR
Engel ! Engel f Engel i Engel v zfiifi—}fiee rate iﬁféﬁiction rate

FBUA AL AL (n=28) 16 5 3 57.1% 86.1%
Intracranial space occupying lesions (1n=28)

T A4 (n=15) HH (n=15) 10 2 1 66.7% 91.2%

fB N 98 (n=8 ) Intracranial tumor (n=8) 5 2 1 62.5% 85.4%

il & #FIE (n=5) Vascular malformation (n=5) 1 1 1 20.0% 71.9%
JRdEVEE BUR B AR (n=11) FCD (n=11) 7 1 2 63.6% 23.7%
ik PO (n=10) mTLE (n=10) 7 1 2 70.0% 77.9%
i 55 K i 543 (n=3) PYNH (n=3) 1 1 1 33.3% 56.3%
LEPERE FTHEIRADITFAR, n=3) - - - - 68.6%
Generalized epilepsy (undertake corpus callosotomy, n=3)
4t Total 31 8 8 59.6% 69.8%

T BEIRADIFAR N BT AR, (GIAT AR RT3

Notes: Corpus callosotomy is a palliative operation, only the Seizure reduction rate was calculated

T E A SCRRHIE , HAS 28 95 51 550 | il 7 s )
i i i — 20 WS . SCHRARGE T R LIRS 3T &
JE N ALEF B (R A 3% ~9%) ", AlRE S5 AR
PR G, AR 2 B (20%) ARG
FEARAE, 1B E AU, 1)k I R, R
JE 55 3 N H VRIS % .

CM H 23S HE Ay L DL R i B2 20 AR, 24 70% B AR
AR R AE, DR AT B8 B TR AL R Ak

B RO, R s A A K i J2 32 i 5 1
TEARF LA 6 ] CM B H&H, AL 1 635 2
Engel | &8, ToRAERALT LML SCHRRGE, %
JE O T SR T 0 A, (H SR B R AN RE 2
Bk, DU EATA B0 PE
%%WW%tm@mﬁkaMﬁuéik
R 3 A A~ K 4 5 R B LR BUTR AR 5 B B
[IE[BERuR?I] 7€ E N 955 I e DN g NI DA 8
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VE, BB A AE S b7 1k HASRR R 0 80, FEAR
TR T E AR CEF 3 WAL AT T L, 5 51
W A S5 AN 350 . B9 18 0 MRELITT 17 B
PRI FE A G B & VR B R B0 TR R, TR
AR a2, RS PR, I HARE B i)

WY EARTULE 3 BB EEZIZ TR, FHRME
é}%ﬁ%’:%ﬁ 68.6%, 5 BEAE SCHkHE AL, A 2 fi
(66%) ARJe i, o 1 BN TR

Zi I, BT MRgLITT 7E#f 24BN FH 7 2%

K, FEE P RIRIE A, AHFSE 85 FRIE T F W
B MRgLITT 477 265 90 36 PRI B4 391 15
(RJG 140) Bl . ZARKIFRL ., Lt mili 2
50 S R AS i B KA BE U B i — PR

FIZEPhRFE T fEE ORI R
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[(FE] BH  S55LBRRN LRSS IR S . Ak BB th R K24 (R 5 B 22 Bt
JERDULEEEBE 2018 4F 12 A —2021 4F 6 A AR 12 1000 3 B 2 B s A LA e ek, oF FLIG PR AL el
B, Sk AR I6YT . BUR ST gt . 68 12 plim b st L, Hop 5 1l %« 14, F
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Analysis of clinical features of epilepsy comorbid with tic disorders in children
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[ Abstract] Objective To summarize the clinical characteristics of epilepsy comorbid with tic disorders in
children, and discuss its diagnosis, treatment and management. Methods The clinical data of 12 epileptic children
comorbid with tic disorders treated in Wuhan children's Hospital affiliated to Tongji Medical College of Huazhong
University of Science and Technology from December, 2018 to June, 2021 was collected retrospectively. The clinical
characteristics, EEG, MRI, treatment, prognosis of epileptic children comorbid with tic disorders were analyzed and
summarized. Results There were 12 epileptic children comorbid with tic disorders in total, 11 males, 1 female, average
(10.0+£2.9) years old. The onset age of epilepsy was ranged from 0.6 to 11 years old, average (6.5+3.3) years old. The onset
age of tic disorders ranged from 3.5 to 11 years old, average (7.2+2.0) years old. The epileptic seizure types included focal
seisures (Focal, 8 cases), atypical absence seizures(AAS, 2 cases), myoclonic seizure (MS, 1 case), generalized tonic-clonic
seisures (GTCS, 3 cases). The epileptic syndromes included benign epilepsy with centrotemporal spikes (BECT, 2 cases),
Dravet syndrome (1 case), juvenile myoclonic epilepsy(JME, 1 case), temporal lobe epilepsy (TLE, 1 case).The average oral

antiepileptic seizure drug was 1, including lamotrigine(LTG), valproic acid(VPA), oxcarbazepine(OXC),
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levetiracetam(LEV), topiramate(TPM) and Perampanel. The clinical course of tic disorders ranged from 0.5 to 3.0 years,
average (1.5+0.9) years. The clinical types included provisional tic disorder (PTD, 4 cases), chronic tic disorder (CTD, 5
cases, all of which were motor tics) and Tourette syndrome (TS, 3 cases). The severity of tic disorders was mild up to the
last follow-up. In addition to tic disorders, other comorbidities included attention deficit and hyperactivity disorder
(ADHD, 2 cases), 1 children was mixed type, 1 children was hyperactive impulse dominated type, psychomotor
development disorder(3 cases), enuresis (1 case) and emotional disorder (1 case). There were interictal epileptiform
discharges in 12 children with EEG, including focal discharges(7 cases, 1 EEG showed that focal discharges originated
from the right temporal region), multiple discharges (5 cases, 1 EEG showed that multiple discharges originated from the
right centro-temporal region), and clinical seizures were monitored in 6 cases (3 cases of focal seizures, 2 cases of atypical
absence seizures, and 1 case of myoclonic seizure). Magnetic resonance imaging (MRI) of head showed no obvious
abnormalities. The follow-up time was ranged from 0.5 to 3.0 years. Up to the last follow-up (2022.01.01), 8 cases of
epilepsy had been controlled and 4 cases of tic disorders were cured. The prognosis of epilepsy comorbid with tic disorders
in most children was good. Conclusions The prognosis of epilepsy comorbid with tic disorders in most children is good,
the types of epileptic seizures and epileptic syndromes are various. Prognosis of these chidren mainly depends on the
control of epileptic seizures, the severity of tics and existence of other neuropsychiatric comorbidities. Therefore, drug
treatment mainly focuses on controlling the epileptic seizures, and the impact of comorbidities on children can not be

ignored. The clinical management needs regular follow-up, timely evaluation and corresponding interventions.

[ Key words] Children; Epilepsy; Comorbidity; Tic disorders
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Tab.1 Basic information of 12 epileptic children comorbid with tic disorders
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Tab.2 Introduction of epilepsy and its treatment of 12 epileptic children comorbid with tic disoders
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Notes: MS: Myoclonic seizure; Focal: Focal seizure; GTCS: Generalized tonic-clonic seizure; AAS: Atypical absence seizure; LTG:

Lamotrigine; VPA: Valproate; LEV: Levetiracetam; TPM: Topiramate; OXC: Oxcarbazepine; JME: Juvenile myoclonic epilepsy;

BECT: Benign childhood epilepsy with centrotemporal spike; TLE: Temporal lobe epilepsy
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Tab.3 Introduction of tic disoders and its treatment of 12 epileptic children comorbid with tic disoders
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An analysis on clinical characteristics of 36 epileptics with pregnancy
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[ Abstract] Objective To investigate the clinical characteristics of epileptics with pregnancy and then provide
reference for standardized management of epileptics with pregnancy. Methods From June 2012 to June 2021, epileptics
with pregnancy who delivered in Jinan Central Hospital were selected as the research subjects. The clinical data such as the
application of Antiseizure medications (ASMs) during pregnancy, seizure frequency, pregnancy outcomes, delivery ways,
offspring feeding ways and the incidence of complications were investigated and analyzed. Results Among 36 epileptics
with pregnancy, 20 cases (55.56%) were treated with ASMs alone, 5 cases (13.88%) were treated with combined
medication, and 11 cases (30.56%) were treated without ASMs during pregnancy. 15 cases (41.67%) adhered to systematic
application of ASMs, 17 cases (47.22%) did not adhere to systematic application of ASMs, and 4 cases (11.11%) had
unknown medication history. The frequency of seizures increased in 5 cases, decreased in 7 cases and unchanged in 24
cases during pregnancy. Pregnancy outcomes: full-term delivery in 33 cases (91.67%), preterm delivery in 1 case (2.78%)
and abortion in 2 cases (5.56%). Delivery mode: cesarean section in 31 cases (91.18%), vaginal delivery in 3 cases (8.82%).
After delivery, 4 cases (11.76%) were fed with milk powder and 30 cases (88.24%) were breast-fed. Complications: There
were 6 cases complicated with anemia (16.67%), 5 cases complicated with gestational hypertension (13.89%), 3 cases
complicated with gestational diabetes (8.33%), 4 cases complicated with premature rupture of membranes (11.11%), 2

cases complicated with fetal growth restriction (5.56%), 2 cases complicated with oligohydramnios (5.56%), 3 cases
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complicated with fetal distress (8.33%) and 3 cases complicated with neonatal asphyxia (8.33%). Conclusions The

proportion of epileptics with pregnancy who were systematically treated with ASMs was low and the seizures were poorly

controlled. There is a lack of standardized management for such patients in clinical practice.

[ Key words] Pregnancy; Epilepsy; Antiseizure medications; Clinical characteristics; Pregnancy outcomes
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2.1 —REM

A 36 B, KIEFER 1~29%, 11
(14.20+8.27) % 5 WLURAFEIE 23 ~ 39 &, V44 (29.44+
3.90) % ZlH 16 . WIm A 20 . LR 1.
2.2 MUEBREEAYIR A R IER & (ETE R

36 il J A Rk A 13 ] (36.11%) « 42T
PEEAE 5 61 (13.89%) . 4T U A [H] oK & 1E 18 Hi

F1 36 PIBMAFHITIREZFIRAEFR [n, % (xts) ]
Tab.1 Clinical characteristics of 36 epileptics with pregnancy

( x+s or cases, % )
>

Il PRASAE Kl
Clinical characteristics Numerical value
KIRAERS () Onset age 14.20+8.27
UEIRATS (%) Gestational age 29.44+3.90
JIH & VEZ$ I Seizure type

JapktH Focal seizure 13 (36.11)

4 Th PEGeneralized seizure 5 (13.89)

K RAE No seizure 18 (50.00)
SEURIIIIR K& AEFRAB AL, Seizure frequency

H4JI Increased frequency 5(13.89)

/> Decreased frequency 7(19.44)

AN7E No change 24 (66.67)
BUIIR 259 0 FA S 0 Application of ASMs

Hi.Z) Single drug 20 (55.56)

564 124 Drug combination 5 (13.88)

FMRkZ45 Drugs not taken 11 (30.56)
UL PR )R Pregnancy outcomes

JE A 7 Full-term delivery 33(91.67)

FL77 Preterm delivery 1(2.78)

¥it/” Abortion 2 (5.55)
4346773 Delivery ways

Hl'E 7= Cesarean section 31(91.18)

BB 4316 Vaginal delivery 3 (8.82)
55775\ Feeding ways

K3 Fed with milk powder 4 (11.76)

+1:7| Breast-fed 30(88.24)
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Tab.2 The application of ASMs during pregnancy ( n, % )

AR {11 %
Drug names Number of cases
72 L FIVEH Levetiracetam 8(22.22)
B VGF- Oxcarbazepine 3(8.33)
$1 5 =B Lamotrigine 4(11.11)
& P§F-carbamazepine 3(8.33)
N KEREH Sodium valproate 2(5.56)
A SRV + ARG 3(8.33)
Levetiracetam and Oxcarbazepine

RN+ R L L% 1(2.78)
Sodium valproate and Phenobarbital

PRI TR EH+FE R 1(2.78)

Sodium valproate and Topiramate
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Prognostic analysis of children with focal cortical dysplasia taking Transmantle sign as
the main MRI performance
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[ Abstract] Objective Discussed the postoperative seizure control situation of children with focal cortical
dysplasia (FCD),which took Transmantle sign (T2WI or T2 FLAIR sequence inward extension cone high signal in the
direction of ventricle) as the main MRI performance, and analyzed the influence of various factors on the prognosis of
surgery. Methods Retrospective analysis was performed on 56 children with FCD with Transmantle signs as the main
MRI signs confirmed by pathology in Qilu Children's Hospital of Shandong University from May 2015 to March 2020,
including 33 males and 23 females, with an average age of (4.8+0.13) years, and their imaging and clinical data were
analyzed. Analyzed the pathological types and main MRI signs, the range of epileptiform discharge, and Engel
classification after surgery. Analyzed the effect of surgical method, type of onset, age of operation, epileptic site, course of
disease and perioperative epileptic seizure on the surgical prognosis of children. Results Postoperative pathology showed
that all the 56 cases both were FCD II b, in addition to the Transmantle sign, the MRI performance were also accompanied
by focal blurring of gray and white matter, abnormal cortical structure, and abnormal signal foci in gray and white matter.

Intraoperative EEG monitoring results showed that the epileptiform discharge area in all cases was larger than the lesion
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range showed by MRI. Postoperative Engel classification: 25 cases of grade I (43.8%), 18 cases of grade Il (31.3%), 4 case

of gradelll (6.3%), 9 cases of gradelV (18.8%). Surgical resection and perioperative seizures are independent factors

affecting the prognosis of children (P<0.05). Conclusion surgical methods and perioperative seizures were closely related

to the prognosis of children.

[ Key words] Children; Focal cortical dysplasia; Tansmantle sign; Magnetic resonance imaging; Neurosurgical

procedures; Prognosis
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1 BILE, 35 . mmEloMRELIER, RERETFCDIIbE
Fig.1 A 3-year-old male with partial seizures for more than 1 year showed FCD || B type in postoperative pathology
a, b. 3D-T2WIFLAIR Ciilifiz , G4k ) , A ToHF WL Transmantle fiE, 2B F15T P 1l 25 07 1) S8 () B JE w8 15 S 4 (R Sk BT7R) 5 . 3D-
TIWL Cilihn) , RN R EMEIR BT 7 SR (I Sk s ), B B)EE CRELRTSR iR ) , SBT3 98

a, b. 3D-T2WIFLAIR (axial, coronal), the Transmantle sign is seen in the right parietal lobe, showing a cone-shaped hypersignal focus of white

matter extending into the ventricle (arrow); c. 3D-T1WI (axial), Focal blurring of gray matter boundaries (long arrow), thickening of cortex (short

arrow), and widening of adjacent sulci
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%1 FCD BJLFARHSHEE Logistic BT HT4E R
Tab.1 Results of multivariate Logistic regression analysis of surgical prognosis in children with FCD

[K Z Factors B SE Waldft PfE OR{H 95% CI

KR Type -2.336 1.994 1.372 0.241 0.097 0.002, 4.819
FARAE Operating age 0.369 0.685 0.290 0.591 1.446 0.038, 5.463
AL Epileptic location 0.672 1.743 0.149 0.700 1.958 0.064, 28.135
FAF R Surgical approach 2.076 0.833 6.215 0.013 7.971 1.560, 30.108

Jpifit Course of disease -0.730 0.630 1.344 0.246 0.482 0.045, 4.279

Bl TR EZAE Perioperative onset 2.289 0.806 8.069 0.005 9.869 2.371, 42.308
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Retrospective analysis of juvenile myoclonic epilepsy in Xinjiang
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[ Abstract] Objective To retrospectively analyze the epidemiology, clinical characteristics and causes of
misdiagnosis of Juvenile myoclonic epilepsy (JME) in Xinjiang Uygur Autonomous Region, so as to provide basis for
improving the diagnosis and treatment of JME. Methods 979 patients with epilepsy in Xinjiang Uygur Autonomous
Region were analyzed retrospectively. There.were515males and 464females,average.age(18.66+8.31)years,.The
epidemiological characteristics of JME were analyzed. The clinical characteristics, EEG, treatment effect and prognosis of
patients diagnosed with JME were analyzed. The causes of misdiagnosis, missed diagnosis and delayed treatment were
analyzed. Results The proportion of JME in 979 patients with epilepsy was 1.4%, a total of 14 cases. The median age of
onset was (15+5.83) years, the median time from onset to treatment was 3 years, and the median time from onset to
diagnosis was 6 years. All patients showed myoclonic seizures, 13 cases were complicated with generalized tonic clonic
seizures, and 4 cases were accompanied by absence seizures. EEG findings include normal background activity, 3-6 Hz
generalized spikes or frontal dominant multiple spikes at the beginning of arousal. seven patients were treated with
levetiracetam, and the other seven patients were treated with lamotrigine and / or sodium valproate. Incomplete collection
of medical history and failure to describe the medical history in detail are the main reasons for delaying diagnosis.
Conclusion Juvenile myoclonic epilepsy is an treatable disease, but it is easy to be misdiagnosed. The rate of
misdiagnosis and missed diagnosis of JME in Xinjiang is higher, and the delay of diagnosis and treatment is longer. The

inquiry of more detailed and demonstrative medical history is of great significance to improve the diagnostic accuracy.

[ Key words] Epilepsy; juvenile myoclonic epilepsy; absence seizures; myoclonic jerks; generalized tonic clonic
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Fig.1 EEG findings of a JME patient
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Tab.1 Summary of JME patient characteristics
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[(HE]1 BH IR X5 R R RS2k AS (Convulsive status epilepticus, CSE) H#5 R X U
AR . B AR TRIIRS, LR L CBEORIRSERAET L R RAET D OCHEEE), [l R
2015 4F 1 4 —2020 4F 12 F 312 T 050 A 16 XN R BE BE R0 A8 25, IRt — 250 28 ) BOBR M S - SR S A 3
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[E] i 22 53, IR Logistic [MIHMT UG AHICH R . SR AR NN LR 838 2 254 5], Hrh CSE 3% 331 4
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2 SR RN B 117 5] (48.8%) 15 7E TN Jod 5 1 £ 3 v, ki M 879 mal 34 191) (37.4) 102 CSE i WR I . 214
% Logistic [FH MR IS A DG 2 s, M5, AFIE | AP0 B2k 1F 43 (Glasgow coma scale, GCS) . Hifif it
AR R FFE TR A GE 12 B X (P<0.05) , MR R BE B A MR HR LI (8] S5 HAR [ R X CSE HUE SE TS
Gt L (P>0.05) . 4518 MIMAENE 45 % KDL B AT CSE BEMWE AW . BHE &g BRIk GCS i
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The aetiology and prognosis of convulsive status epilepticus: a study of 331 cases in
Tibet Lhasa area
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[ Abstract] Objectives Retrospective analysis of the Tibetan convulsive status epilepticus (CSE) for the aetiology,
prognosis and its influencing factors in Tibet area. Methods  Through electronic patient record, making “epilepsy” ,
“status epilepticus 7 , “epileptic seizure” as keywords, convulsive status epilepticus patients in the People’s Hospital
of Tibet Autonomous Region hospitalized from January 2015 to December 2020 were retrospectively observed,
gathering their clinical data and aided examinations furthermore, and the prognoses were returned by telephone,
meanwhile the functional status of those patients was assessed by the modified rankin scale. and the causes differ in
gender, age, out-of-hospital antiepileptic treatment, family history of epilepsy and history of epilepsy were analyzed. The
prognostic factors were analyzed by logistic regression. Results A total of 2 254 hospitalized patients with epilepsy were
retrieved, including 331 CSE patients aged 14~84 years, 219 males and 112 females. There were 36 lost calls, 62 CSE deaths
(21.01%), and 4 adverse outcomes (non-death)(1.7%).There were statistically significant differences in etiology of CSE in
different ages and history of epilepsy (P<0.05), but there were no statistically significant differences in gender, out-of-

hospital antiepileptic treatment, progression of refractory status epilepticus and family history of epilepsy. Cerebrovascular
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disease was the main cause of CSE in people aged 45 and over (54 cases), while the main cause of CSE in people aged

under 45 was unknown (104 cases).Among the patients with previous history of epilepsy, the highest proportion was

unknown cause [117 cases (48.8%)]; Among patients without a history of epilepsy, cerebrovascular disease [34 cases

(37.4)] was the most common cause of CSE. Multivariate logistic regression analysis of prognostic factors of CSE showed

that gender, age, GCS and electrolyte disorder had statistically significant effects on the death of CSE patients (P<0.05),

while altitude and their duration and other factors had no statistically significant effects on the death of CSE patients

(P>0.05). Conclusions Cerebrovascular disease is the leading cause of CSE in people aged 45 and over. Male, advanced

age, low GCS score at discharge, and electrolyte disorder were risk factors.

[ Key words] Tibet Lhasa area; Convulsive status epilepticus; Aetiology; Prognosis
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1.3 SGitEFE

A KA R SPSS 23.0 Se itk k430 . AR
THECFOR B PR R ¢ kB, BRI R [l
M7, KR E A Gl 2F AR A 2 A
% Logistic [MIH 434, R ry 0y X4zl 2 E 4t
BB, K56 KHE 0=0.05, LA P {f<0.05 25
HAGIEE L,

2 &R

21 BEERER

A 2% U AR B R 2 254 B, 2 Wk
CSE 3% 331 fi, Horh 38 219 4], & 112 f41], SF294F
1% (40.02+18.05) %, 4FIRJEE 14 ~ 84 %, 45 % K
PL R 115 fil; $EJEA RSE 27 i, ¥EJE A SRSE
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F 1 FEREBRRFERESREEE (7 (%) ]
Tab.1 Features of aetiology in Tibetan CSE patients [n ( % ) ]

PN o A
. . ARG . .
WimARR R AMG SO NEERE NG ARB B R
i H Rl o Intracranial HoAlh
Cerebrova-  Cerebral Brain injury or . Encephalo-  Cerebral Unknown y* P
Factors Cases . . . °  tumor-like . . Others
scular disease cysticercosis afteroperation dyspla-sia tuberculosis cause
lesion or
afteroperation
P51 Gender
5 Male 219 51(23.3) 27(12.3) 22(10.0) 17(7.8) 4(1.8) 2(0.9) 17 (7.8) 79(36.1)
10.678 0.153
% Female 112 24(21.4) 5(4.5) 9(8.0) 11(9.8) 4(3.6) 1(0.9) 5(4.5) 53(47.3)
AEIE (%) Age (Years)
14~18 48 1(2.1) 5(10.4) 2(4.2) 2(4.2) 1(2.1) 0(0.0) 2(4.2)  35(729)
18~45 168 20(11.9) 19(11.3) 19(11.3) 17 (10.1) 5(3.0) 2(1.2) 17 (10.1) 69 (41.1)
98.796 0.000
45~65 79 30(38.0) 8(10.1) 7(8.9) 7(8.9) 2(2.5) 0(0.0) 3(3.8) 22(27.8)
=65 36 24 (66.7) 0(0.0) 3(8.3) 2(5.6) 0(0.0) 1(2.8) 22(6.6) 6(16.7)
BUM 254 5 History of AEDs
EYes 72 18 (25.0) 9(12.5) 5(6.9) 4(5.6) 3(4.2) 1(1.4) 5(6.9) 27(37.5)
3.942  0.786
% No 259 57(22.0) 23(8.9) 26 (10.0) 24(9.3) 1(1.9) 2(0.8) 17(6.6) 105(40.5)
XEVA PR R SR ASRSE
J&Yes 28 10 (35.7) 0(0.0) 2(7.1) 4(14.3) 1(3.6) 1(3.6) 3(10.7) 7(25.0)
13.066 0.071
A No 303 65(21.5) 32(10.6) 29(9.6) 24(7.9) 7(2.3) 2(0.7) 19 (6.3) 125(41.3)
R 2% 52 History of family
£ Yes 16 3(18.8) 3(18.8) 0(0.0) 0(0.00) 0(0.0) 0(0.0) 0(0.0) 10(62.5)
12.228 0.090
S No 315 72(22.9) 29(9.2) 31(9.8) 28 (8.9) 8(2.5) 3(1.0) 22(7.0) 122(39.9)
5 5 History of seizure
JEYes 240 41(17.1) 30 (12.5) 13 (5.4) 14 (5.8) 7(2.9) 3(1.3) 15(6.3) 117(48.8)
63.038 0.000
HNo 91 34(37.4) 2(2.2) 18(19.8) 14 (15.4) 1(1.1) 0(0.0) 7(7.7)  15(16.5)

2 HLiEJei)i 36 4, CSE FET- 62 f (21.01%) ,
ARG R 541 (1.51%) 5 BRAA W0 v 52 240 #4)
(72.5%) , TCIRFRA S 91 1] (27.5%) o

2.2 fRESSH

Al 331 9] S A DL RS B 132 4
(39.88%) (4l o7, M il 75 B (22.66% ) i
JE S A, RN e Ui 32 6] (9.67%) | i
SMEEBRAMAA G 31 41 (9.37%) , f5i PN o 7 M A
o ARG 28 B (8.46%) | Hofth 22 ] (7.65%) | i
#5#% 3 41 (0.91%) -

CSE 7€ 45 % Je LA b R v 220055 DR A 1 1 45
Pihis 54 19 (46.96% ) , TTE 45 % LIF AREFHREA
B 5 E] 104 141 (48.15%) o 7F BEA:A Wi s 5 1 &
FH, e e R R R 117 (48.8%) 5
FE TR S0 0 SR T, I e 34 (37.4) 1)
CSE Mfe i WIRIA . W3R 1.

23 FREBRFERSEETEYWEZS
331 5l CSE &, BENFET: 2 il A3 B
35 5] LG RH T e AET 62 B JRIEHR N 21.01%.
FHZE KR trdeos, MBI, A RSE. Skisk
s . WEAO s, Al e | H A T 3K AL L Rk
A4 RIILUEXT CSE BEFET A G4 L (P<0.05) .
LR R Logistic A5 Mrdsn, Bl GCS *f
CSE BE T A B4 X (P<0.05) , {HIREHK & B
K R AEFFET ) G AR X CSE BHFET- 5%
TG4 7 L (P>0.05) . fEER], 4Fi#% . RSE. 3k
TRAMIT S BEAERGR B L Bl r R IR
Dige A4 & i s X iR GCS A Z &R
Logistic [P 43 Hr8 R, SR AT HERY 772X, 45 R4
PEA . A% . GCS. HLMR T 25 LT - A T RS2 )
BT E L (P<0.05), W2, F£3, F£ 4.
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F®2 CSERERTHMERNBER ¥ RIS

Tab.2 The prognostic factors analyzed by univariate chi-square analysis

[A & Factors 1715 (n=233) Survival BT (n=62) Death e P

e (B /4 ) Sex (male/female ) 162/71 34/28 4.739 0.029
iy (<65 1265 %) Age (<65year/ = 65year) 201/32 35/27 27.206 0.000
RSE (/75 ) RSE (yes/no) 12/219 13/48 16.011 0.000
LHBFAH (45/7C) Brain surgery (yes/no) 22/211 13/49 6.221 0.013
L H4HMFi s (5 /JC) Brain trauma (yes/no) 40/193 13/49 0.480 0.488
WEARUE 5 (5 /JC) History of seizure (yes/no) 61/172 27/35 7.057 0.008
Jifik e (4 /JC) Pulmonary infection (yes/no) 35/198 28/34 26.486 0.000
L FRZE L (B /JC) Electrolyte disorders (yes/no) 5/228 13/49 30.279 0.000
B UIfEAN 4 (f5/78) Renal insufficiency (yes/no) 2/231 6/56 11.287 0.001
FFUfiES% (45/JC) Hepatic insufficiency (yes/no) 13/220 5/57 0.183 0.669
BHIRM Diabetes (yes/no) 6/227 5/57 2.724 0.099
{= L Hypertension (yes/no) 24/209 20/40 23.596 0.000

%3 CSEZRJFERTHMEZEAEERE Logistic EJF5 7

Tab.3 The prognostic factors analyzed by univariate Logistic regression

520 K2 Factors

{11 )5 2 %K Partial regression coefficient

Waldy  PfA OR 95%CI

4K (m) Altitude (m) 0.000
1213 A (g/L) Hemoglobin (g/L) 0.006
KAEFRFEEEE] (min) CSE duration (min) -0.003
HBERFGCS  GCS at discharge 0.457

K RANKIN % mRS —0.402

1.803 0.179  1.000 (0.999, 1.000)
1.461 0.227 1.006 (0.996, 1.015)
3.136 0.077  0.997 (0.995, 1.000)
10.975 0.001 1.579 (1.205, 2.068)
1.449 0229  0.669 (0.348, 1.287)

%4 CSEEBERTHMEERKNSEE Logistic BIIF5H#7

Tab.4 The prognostic factors analyzed by multiple factors Logistic regression analysis model

[K & Factors B Wald y* P OR 95%CI
PEHI Sex -0.862 5.201 0.023 0.422 (0.201, 0.886)
iy Age -0.052 23.180 0.000 0.950 (0.930, 0.970)
HBEGCS  GCS at discharge 0.420 11.085 0.001 1.522 (1.188, 1.948)
FLfR R ZE L Electrolyte disorders 2.249 12.931 0.000 9.475 (2.782, 32.277)
R MBI TREVTE B
3 iFig

ARWFFEAA N 2254 B0 £ CSE 331 4,
FIRL G N 14.68%, CSE FAE3N 21.01%, = T-HoAlh
8, QA B 7SI AREREE s CSE A1t
(R RARSET R 13.1%", T R BRI = g0 F 45 R e
AR 15.8% ', DU)I| 2 T R B SE R Ry
12.5%" B TABFFE R BT, BT R R
JRNREHERRHE IR FET AH O, BT i A 5K
FET-IRA, (HA B RFEIX CSE B ABBRIER & T
LG b X, PEME Y M B A T O R TS,
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AR Ay M s S B e £, 3t 132 6l
(39.9%) , XF LRI TR LB, i AHILA 6
Bl (5.8%) , FRHJEH, TS5 Bei2I T AR ML A
B, BoRTRBEA OE NG L RHE IR K, R
i R U YA A, el R E TS .

AR AR NE CSE R v 0 e 39 PR 2 I
AP, RIS T 9% 2 g 03 PR e ek — 207,
iR 2 F R R DY B EOVE Ep T R A R
FRIBEIR , TRAT IR R 8 /s WG R I 2 v 9 A 4 [
RUB, 0 R A RO SR i ™, A 9 2 A 3R e i
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R SR AR I G R 1.5% , il A v 2T B w25 R
o 28 FRE WAIA A 5 — LR R Al o TGS e AR
H R 2 15 e P B T S s R 2 e B A 4 B A

PRSI AFY . GCS. HLUAF L R 58 R TS
AR, REGERERBEIARIEHGERHRZE,
EREAE S | A RS R R A, Bl
WM, ATRE— Y RAEARERAII . AV
B /RAEWE A SE Y BRA AY B 2K TR AL 2 ok 7.
KB SE T A de s B0 R 7 [, SBT3
W S AR | A L B RE IR N e E
BRI ST AH S, X 5ARY] CSE HE AR T
Ja s R E —30. A BB EGLE TG &
M PR 28, WIS 26 I, LA 0T 3K L TT DA ORI &
VE, SE 75T H B R A 5 25 LS N1 P R e A,
PR/RTE SE (4 B rp 75 77 4 2% BB 1Y) HRL A o 1Y
B, PR N R R e DU G R T

FRSRAR A5 87 VP P B% L [X. CSE B384
FEAE, 8 F 0 R 2, AT A7 AR (e BN R A5
) AL, 9 R R R B SR R 22, AN REHERR G 2 id s A
A, B M EBAK T IHEEN, A5 FF—%
AT RTHEPEBABIAFZE
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KT, KFU, Fg, RRE, TE, BTE, KEa, ZnE

LI REANRERE O REESERER) LB (M 510080)
2. LRI E MY (70 510080)

({#E]1 BEY ST Ciisionia e SULA r AU ROV, F53&  BTREPEXS 2020 4F 1 A —
2021 4F 2 ATE] KA NREE B /N LR L RH2IA Y 45 BIXETR MU £ LA LSR8 BIna 7 A 50 BRATESE,
il E ALHARIE ML SIS R MR R & B A BEIZ—K, 3 D KA S I L AT IIRE B Ihae R e, 6 A
HA—UIRAIE . FIHEHN 0.04 mg/ (kg-d) (RAE R 2 mg/d) , BHHHENN 0.04 mg/ (kg-d) (FRAYERFE
A 6 mg/d) o MELLCAZ A7 RS A ROV o X FERE-SWAAS A IR AIAS A 6 1> H J5 B9 24 h WU a1 e
R AN GER 45 BUE L ZBINGST G IR R A AR e 2 H) 7 0] RARAD 26 6, BATRCKR 73.33%., BNt
CWAZIRTT I 28 LI L IR B U R I D, A AR 62.22% 0 WL R AL . T DBE . FEIIRE PR G
&, BTEIER S . BN S IAZSG T RS 10 BRIV, A RRAN 22.22%. 4518 MLCIRZRE
IR TR AE AT RAF IO A RN 2 e

[RBIEY memhzs; AN PG AR

Clinical study of the adjunctive treatment of perampanel in children with refractory
epilepsy

ZHANG Jingwen', ZHANG Yuxin', LI Xufeng', LIANG Mingjuan', WANG Chun? GUO Yuxiong?,
CHEN Zhihong', ZHAI Qiongxiang'

1. Guangdong General Hospital (Guangdong Academy of Medical Sciences), Department of Pediatrics, Guangzhou 510080, China
2. Pediatric Intensive Care Unit, Guangzhou 510080, China

Corresponding author: ZHAI Qiongxiang, Email: zhaigiongxiang@sina.com

[ Abstract] Objective To study the efficacy and adverse events of adjunctive perampanel in children with
refractory epilepsy. Methods A prospective study was carried out in 45 children with refractory epilepsy, who were
treated in our hospital from January 2020 to February 2021 using perampanel as an add-on treatment, with a criteria for
enrollment and the starting dose of perampanel. Follow-up would be taken at once a month. Afte 3 months would check
blood routine, liver function, kidney function and humoral immunity. The EEG was reviewed after 6 months. The initial
dose of perampanel was 0.04 mg/(kg-d) (the maximum didn't exceed 2 mg/d), increasing by 0.04 mg/(kg-d) every two
weeks, and the maximum maintenance dose didn't exceed 6 mg/d. The efficacy and adverse reactions of perampanel were
evaluated by comparing the seizure frequency and EEG results before and after a 6-month add-on therapy. Results
Among the 45 children,complete seizure control was achieved in 7 cases after the therapy, and the seizure attacks were
reduced in 26 cases, showing a total response rate of 73.3%. After the treatment, the epileptiform discharge of 28 children
was reduced, and the effective rate was 62.22%. During the observation period, all the blood routine, liver function, kidney
function,and humoral immunity of the children were normal.10 cases of adverse reactions occurred after the additional
treatment of perampanel, and the adverse reaction rate was 22.22%. Conclusions Perampanel has good efficacy and

safety in the add-on treatment of refractory epilepsy.

[ Key words] Perampanel; Refractory epilepsy; Effectiveness; Adverse reactions
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Wi 2 LB 22 R G DL, ARPE 5 T
A 2120 (World Health Organization, WHO) {1},
AERZA 5000 10 B o T E AT R A
7N TR G R RN 3.6%0 ~ 7.0%0 " o £ BUIH
B ERWIRIT, KAE T AT 2 R4 a4 i ok 22
i, ARATSA 20% ~ 30% I F8 4 2840 1 19 24
YIayy e ROR RAE, AT R 52 B & A, R 25
YIMETR YRR . I, 4ke: T RA L. L2 PUR
I A VEZ5%) (Antiseizure medications, ASMs) JE &
WhE

M-S MHZs (Perampanel, PER) /258 =10 Al
ASMs W), EEAEHT a-HE-3-F50E-5-F Bk-4- 57 I
N R (a-amino-3-hydroxy-5-methyl-4-
isoniaxazolipropionic acid, AMPA) I &R Z 4K,
B — Pl B R BR IR v R Y 2 RS BN, Tk
BEPEMS AMPA i 510 Ca™ 8, /b 2oy
I FE Ay, BRI ARAEYUBIE R . S ings 2019
SRR EARAE BT, & TR 12 2 & UL EIL
R R AR B (R UM A 4k 4T i
KAE) W HGYT . MTEESNG SR T 4 2 DL 1
TR R AR B E (PR s 4k R 2 TH PR R AE)
M2 B RS o B TR DL 2 MES PR
I FH IH A WA 2% TS DG T 09 A 2500E A2 e i 90 48
o B, ARSCE TR S IR I AT L ME
TR PRI TR RO, DA iz 25 7E R R L
FMEIR PERGR 0 1 PR I R 250

1 #ARERE

L1 —R#ER

BESEAAT 2020 4F 1 —2021 4F 2 HAE] 7R
AN B /N LR L BH 112 BATE Be iz s
PG 9 L 45 1], I8 27 ) 418 i, A2
R/AMERE 1% 6 HiR, 5e K 19 %, FEIARERE (7.64%
3.72) &, KRR 1.5 Al ~3 2 3 Ak, ‘FHk
JARRE (2.05+3.31) % . I A B Wi NS
RN, BB S ARG TR RS . xmt
FEARAGT R N R BE e B AR B2 51 2 W AL
1.2 MNIRE

LW AR E 2 B 2010 4F [ BR 408 560
(International League Against Epilepsy, ILAE) X}
WIMETR PR 105 s ARG R VR, A3
WEPEIF IR 2220 2 Fhilt 32 PR 4F ) ASMs B2}
BRA MG, B TR AL AR B BIR 7 B
KRAEMBRE R 3 A5 14 (BT PRI Z [ ) 5
K)o TR A ARIEHLY 73 AR 2017 4F ILAE XHi

233

Il SRR 27 A AE B 8 bR BEA T W 5 e . 4
T PE & AE 18 6] Jey kbt & AE 22 i) L JRy kb e 4 i
PERAE 5 B, B INL-C WH 267 1 T A R LR
SR 2 Rhak 2 B L ASMs, Hirb 19 A f
FH 2 B PO 25 ASMs., 15 SIS ] 3 Flt ASMs,
9 FIEEA Ml 4 Ff ASMss. 2 BIBXA i ] 5 Fh ASMss.
1.3 MEemERAHE

KR HETERF T X 45 BIXES P LA
M-S IR IGYT B B X IOk, IR ASMs FH 2577
ZORAE, IS AR . M IAZAR HH Eisai
Europe Limited 2w A7, [E NI R AL T (v
ED) 2plABRAF], #E A2y iEHES . H20190053,
Fr LA RIS, AREFIES: 004 mg/ (kgd)
(KRB REAEEL 2 mg/d), FFJEEIN 0.04
mg/ (kg-d) (Fe KZ4ERF AL 6 mg/d) .
14 YBRHAE

T R HP A S | RS PR R Gk
o, FiES, LRELA, WEic B IL EEE
IR AR . AHFSE B L I F ik &
MAZS T AIRYT 6 A H JE 3947 24 h BTk e 1 i,
3 AEIE L, S Thhe, ke, BILM
5 FEL T ) — {57 b i L T I TR A 352, %o L
RN MAZ IR 7 B 5 A ik R LU AR ik R AR 1
TG LATS A IR 236 97 1T 091 38 R AR A0 e 4R
h HLIRE R AEATCR AR LR o K IRYT R AR
MR A A LE 4 287 @ il RAEWD 100%
(AR T R AE) 5 @ B BAEW A 75% ~
99%; @ ARL: KAWL 50% ~ 74%; @ L. K
VeV /> <50% BN . B R = (P + Ba+a
20 1 Ex100%
1.5 SHitFEFAE

G512 b B ROL I 25 R B ok A SPSS
22.0 Gt TG4, IRITETE K AR K
KRl Tl K, A P {<0.05 N2 57 BA S

2 #R

2.1 T

45 BIMEIG YRR B L2 S 4s i I7 s,
A 71 (7745, 15.56% ) B ILIG IR & AF 58 e FHl
3 1 (3/45, 6.67%) AL 23 i (23/45, 51.11%) A
B, BARCRIEF) 73.33%; 12 6L (12/45,
26.67%) Joak, i 3 4 (3/45, 6.67%) T . 7EH
TS MAZSIGI T A Ry 33 B JLH, 14 B8 LG
TR 2 Fl ASMs, 10 1] F LA I st 4di 3 F
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F1 HMEFETREER
Tab.1 Comparison of Efficacy before and after treatment

FHNo response

J7 A Efficacy Fxi Control B3 Significant A7 Effective R <50% T
Seizure reduction <50%  Seizure attacks increase
Bt Number 7 3 23 9 3
5 HeProportion 73.33% 26.67%
F2 HFMRTERBEERSRIEMENHEXYE
Tab.2 Correlation of the EEG and seizure frequency after treatment
JF 3 Efficacy 4l Control B3 Significant A R Effective TG54 No response
ik L 45 BC3E EEG performance improved 7 17 1
ik L JE 35 EEG no improvement 0 6 11
MH Total 7 23 12
ASMs. 7 il s LTS IaT{EH] 4 F ASMs., 2 i 8 LT T,
JNFTE T 5 Fh ASMs. 45 BIMEIG MR LR, B 4 ,
SRR A A4 7 4], Hodh g 5 410 SCN1A = 5 )
272 1) Dravet ZEG iR L. 1 24 Lennox-Gastaut o 1
RO IEILL 1 B BLE AR RE L. st A ) H H H []
2 W Jg M 9 5 4k A AL 0 e 9 IR Ty & &
EE AT IR, PR A 50% 1L, Hork PO S
1 9] Dravet £ 4 5L B 11346 I 24k 2 X 7 i O
ok FE L 22 8 FH b WAL 28 TS IR 7 Il R & VR A5 31
el 6 N H NI AAE. B1 RERROEEER
TEEIT IR 12 WL A 3 HlhneE . 2 HlFI Fig.1 The occurrence of adverse reactions

R A UCRRCRE AR 1 A9 e IR e AR B ] SE K 3 i

(F 1) 78 12 FIT NG ICamy LT, A 5
BILTS AT 2 #h ASMs. 4 1 g L 0w 6
3 Ff ASMs. 3 il B LIS INET{E A 4 Ff ASMs. 7R
TGS 28 5] K8 L ik r, Pl AR s /b, il i,
Al (£2) .
22 AREA

10 BlEE (22.22%) 2 T 2D 1IRAR
HE(E 1), Hd s W e 2 e b TN
(4/45, 8.89%, Horp 2 i [RIAsF Bk &) , R JE Sk
o #ME (3/45, 6.67%) . Wit 2, KIH (2/45,
4.44%) . BTARZE (2/45, 4.44%)  PKF N (1/45,
2.22%) o 2 il JL Nt fE rp s Sk iR, 24
5k Rl AR R L, S5 RS e
IR B RN M52, oAb LA B O & A1
YInTie 5z, ARdesz THAb . Br ) LE Uiegiyl )
AV o S D BRI UL S, T LR &
AR RS Bra R B R B 152
IR 24— B ) Je kg nl i 2k o
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1 5] Lennox-GastautZx & ik F2 LA 1 i) 22 ) LR 2R 0
fBLZEB IS 251697 5 4 Re A 808 il IR &
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VEAS B, IE UL T S Z 7E 8 e 25 A AE
HIRA B BOIF R A 58 2 1 4 ) 2 40 i
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T35 21 R AT B0 22 26 e ™
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TE 17.3% ~ 67.9%""", W97 5 T & AF e 9l
4.8% ~17.7%""" . RS WAZsAE b E 4 E Ah
M, HATE N TS ia2s IR 7 MEA YRR 1

WL/, ENA BT 34 0 MEE P 75 i,
CIAZIRIT AT TIFSY, HORIr AR08 N 37.5% ~

53.8%, AT 5 JCIUW R AE LB 25% " . ARHF5E
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B DI RE AT TR, RS ) T A LAY I
KT E e A& WL B 52 H . BRI, mehh
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FEATR, K 24 1 22 Sk it 2 1 R Ao

25 1, SRR I IGY TG MO B R 4T
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| S 4 P Ty B B4 1 5L IR AT e A 4 DL = AL
il (O W & A e T 0 0 o b 3o T y- S
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o AR 75 7 I I T AR O v 0, O YRR R
(Follicle-stimulating hormone, FSH), LH FIf#Z &
(prolactin, PRL) - F+, PRL #lifi] GnRH B2 =
IV W 2B T A BB 3R (KT R AR
TR AV WAV 3 400 ot L3S 1 e 2 Ao 20088 o R
REAR N K I LN R T 3 Ik sk R Ak IRURS: el s
W JCHE TEH AERs o X T2 el 8, MEB R K
WA AT BB E BE AR 9138 pH BT BT R
Gy, 5 R IE TR MR @ 2EH
X TYERE TS | Lo AR D) e T T AR E A
FH, B BT 30y PRL &5 AT 15 42 3 SO R 7K TR
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PRV SRR

RN LG Az 14 22 P A 0 2 RN 1 A i 5% sl ) ) O el 00 28 25T 2 477 A 2 T ) 4

O BB A0 LA A Kph 2 eI e st , BEED I BARIHIOE . #EAEIR IS 73BT (Magnetic resonance spectrum, MRS)
J2 H HTE— BB S TG ARSI (R i 2 ZUR 2R A A TT-Be, T AR | Sl | 2% 00 S B PN i 28 A= A AR
Do MR ARG IR | B BRI PERR | BRSNS AR 12T P R, BTS20

Hh BT R B R B A A
(RBIAT REIRIGE; Wi 2ih; PFTCibe

1924 4F Paul POGT% R f B, S5 AR 12 2
B HAZ G ; 1945 4FHTIH AR K27 Bloch S5 W42 3
K H BT T A G H R (Nuclea magnetic resonance,
NMR) J it K% Purcell %5 W %€ 2| 1 57 b
NMR 5%, NMRBEZ BBk ; 1951 4
Proctor % &I T L2008 K ] WA 4L, NMR WA
BoMA2E R M ; 1953 4F 32 [ Varian 28 7] 4 7=
T —1 30 Hz R ILIRAL; 1965 4 Cooley F
Tukey $2 H PR A8 B AR S0 15805, i Jik o e L i
o B SE o PR % 7 B (Magnetic resonance
spectrum, MRS) FHAVE b 22508 T 5., (UXXH4k
SO FEE AT 43T 5 1973 4F Moon Fil Richard 45
FH W 35 B AR 5 B A S HE LT A P o, 1B
P AR T AR AR g T . L, Ok
Z I A N TR PR 1 I2R T

1 FEAEHRIRIE S TR R I

MRS S o8 e L A A hn7e Bir ) o It 4%
b B e D DR AL ) MR {55003, el
P R AR A P BT, BT 4 o - A R L T
K HARGR T L2352 Mg v sz, Fo s+
W B o R AU/ AR L, BIRTIB B k2= A
%7 o AR UL PPm AL, [0 A Bl R 1E W)
ARk, HLAPD B B AESE (Tetramethylsilane, TMS) H
T 1H FAE . SMINEE S fff Bl ) o i 4% [
() FEHR AT R e Az DV AR, SRR AR ARG ZE MRS T
IR RS MR U AS[R] 1Ak B FE S i
R e 3 v o7 N s A S| P N i DR

DOI: 10.7507/2096-0247.202109009
#EE#H: EH, Email: dongyan012000@126.com

http://www.journalep.com

Yili . SMIMEEH A AR W R —1E . SN
AR AR/ B 6 32 8 ] — A 5 00t AN ] A L 4t
R, SR G Y MRS HEARIGER T8, HELLX SRR
S . FEG MRS AT LXH, P, UCL UFL PNa,
UK AR HEAT I E o PR T R —
1, Hig O S 5T AR (Hydrogen
proton magnetic resonance spectroscopy , 1H-
MRS) . AT EIE NN H R, B K A
RFER R, RN IRAE 510 2R IR,

TR = — ol X AR 28 2 GE A 22 T S R T
B PERR 2 RGP o R AN = — R — A
g AR, T — A 6 A () PR Al B , I PR
F A S5 LA S 0 4 A Jhg 3 [ R AiE 0 2
DRERRT . AR RBRAY R EIL, w B K
REEIE NAIIRERS B ORT B
RS AHRIAT 0 S S 0T ORE o IO I AR, R
HANEFK @ & T .0 B, 5) AR &
FEIB AR OB o A W 5T W A8 LAY AR 3 B
YR TIERJLE, MERCET1, AR T
R MR R R

MRS ] RLPPA 2% oy AR ) 1 4o 222388 T ) 7K
F, A E B (Glutamate, GLX) fil y-243E T R
(y-aminobutyric acid, GABA) , VLK Al -5 1 &
A R A R K-, T N- 2R A iR (N-
acetylaspartate, NAA) . IJHf# (Choline, Cho) . JJLF#
(Inositol, MI) FIJLR (Creatine, Cr) .

2 REMEEE S

2.1 N-ZEtRI1Z S8
NAA FE M2 u kiR v & Bt i 2k iz
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JEAN 2 TG 5 0 Al AR . LR I
TP o Mo sk, HRk R, 8R40
(A () M2 oC I RESZ 40 . NAA PN T
2.02 ppm Kb, HI AR e o
2.2 ALER

Cr J& TR NIR Y i, & Re = AU i bn i
Yy, HoH B R R SRR e s ACHPIRAS A AR 1k, Bk
S I SE R AR IC ) . Cr I T 3.02 ppm
Aib, W SRR, P AT
2.3 REREE

Cho J& THRIEY o, HMMBERI N2 —o B
I, T 3.18 ppm 4k
24 B/EER

AR (Glutamate, GLU) & —Fh2%
T, AR T A
2.5 FLER

FLA& (Lactic acid, Lac) /& JCANMEEEMG =), &
1 Hh B R B A T R R DU R R 92 1Y e
TR N, Lac WREEARAIK. 24K
fridi s, A HERN, MRS 3546 /R Lac 160 2
Fhie, H A Bk BRI | R A T . Lac B
£ F 1.33~1.35 ppm 1 4.10 ppm, A XU,

3 HEEIRBE S T EBRISIE R eI A

RMR L™ H 14 22 TP A QI S R 4 2 i
Rk 7/ )i i I b D RV S e LB ]
P05 ST ML A Rt 22 T D RE R, B 30
FRMECAE . MRS J2 H RiTE— BEAS J0 A A I 1 {4
o 20 U AR Sk A T B, T DL | ha
WL Wl N A 22 A A RS O

2B H K (Glutathion, GSH) J2 K Hh f5 o %2
M H I BRI A Y . Gonen %™ fili Ff MRS Xt

R

19 {3 5K (Temporal lobe epilepsy, TLE) 45

16 % K& P4 5 MWW (1diopathic generalized
epilepsy, IGE) {35 1 10 24 g5 X BRAL Y J5 Fnaiy iz
JZ AR BE AT T bR, RIS R R A A
I, IGE #H 1 GSH Ry BB w1, 785 $1l Bz 2
Hi, IGE. TLE &3 Fl g FE X I 41 2 8] GLU Al
GABA (R s LU (H A 255+

ki 7 v 2 BN R A 5 e B ) PR 2 —,
HLE AT A . — BB (AL G 26 s S
GLU B 246y sz, Rt kW, GLU 5
TR A AE AR HLEIAA ¢, GLU 2885 | & i 4 i
05 FT e B0 19 &, (HLT A Bk
Fiti 2= 8] GLU 7K 1 55 000 109 5 101 Jre ik
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ik, JREDEELZ AN GLU W& ik, BiE
AR F AR B & J&, MRS 23 Hr 0] J6 14 1 0 -2 i
GLU WY, HESh T GLU 7E26Hh J i & J v
PIBIESY, S ERGEA i O 1 & i HL R R e AR S
S

MRS o] A iR N AELEE . BO Bk
HTFVF 2t fsh 2 S BHE e i AR L 5T
T e e L B L R AR AR . MRS N T
TLE Wyt 5Eh, B R 2800 B %R X AR b T 5
S, AR/ DG 2 DL A R DR X A
55 A R A IX Sl A e e, S | R A
L AT BB X . A T 9 I S A I S R A K
SENEIDIBETE TLE Hhaz ™, 5 AMuUlmTAi - i 24
AR B GBI RETS O, TR TARICHC TR 4
FYREh B HEAEH . Tian 57 XF 24 i TLE
BBE I 22 AR BEE A MRS #F5% TLE 8%
A AR - R B AR A

B NUEZEE N (Juvenile myoclonic
epilepsy, JME) 52— Mg & 14 42 B MU 25 B 1
JME & LR AR TC S M e As , BAR PP S5 H i
DRt 2 GO EEAER I TME FR3 10 R =
TS T A KR e, {HA MRS 3 Al e &
1A P T e R 235 g e 72 R G 1 AR AR S AR R AL T AT g
P, MRS 4 JME B3 B 2 Qe s 248 T K
ARG . Zhang 257 X} JME Hi3#% H) MRS &5 it
1T R GE WA ZS 26 0 B, S50 3R WY, Pl Fn s it (1)
NAA Fil NAA/Cr /KR, MRS &8 IME 34
R W [

META PN B E TR, 20% ~ 50% 35 151 )
SRR A A, TR e LA 3 5 fL 9 A 5 e A P
PR FUE BUR X, MRS 2 T I B B I 518
({77 . Hamelin 25" FH I 77 ik % TR AR 175 S 1)
PR P00 /) BRI A S50 DX, ARSI RADL T A
2% TLE, Z5594IE5E GABA JE % RS0 X 5415 3T ik
X e BLAE SV R AR AR, 120D BB R B0 X
GABA W JEF 5.

WEAE R AMBMZ A B 75 15 A BB RS B i AG: T
T DX A Wy hm i, 3™ o BRI It R A 2
FIBIF 5 S J& 19 25 AR AIVE L, MRS REAE R A AT 5
b ARG R A7 TR ki DX ) A= bR A . MRS 1]
TIN5 NI #T R J2 ARG IR EA G 3, X Rh
MUY () 9 IS A R R T AR Sy A A ik v 4k
X3 AR W hn S . Wu 25 il MRS 25 AR H
BT 9 e 2 L METER U TR SR A kR
AR | AR TE B X AR, K R A X
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3 Lac 9 /b, Cr. B ALER A1 Cho ¥4, 275450
0 DX SR AR IR S & A T ke, ARIgFEEaL T Bk
JERRALE], MRS ] B8 25 [ A 2 17
B H R IX IR A RO, MRS 2B 7 55 14 BF
FEHNIG R B o] B K HE AR

Dongbao Liu 45§ MRS ff5¢ TLE Flgs itk
JEHH & AF (Organic non-epileptic seizures, ONES)
BHE AR 2% 5 . ONES A2 BB i 5 |
1), R T — AR AR, s i % L Rl
MY | Sk B B ol L A L =KL Sk
%54 BEH 23 1) TLE M4 A1 9 ) ONES (&7
IR 1.5T R4t Lik4T MRS K, 15 4 filt i AREE
xR, S5 5B R TLE 45 ONES 41/ NAA/Cr A
WEER, SHEFBEAH LK, TLE 4109 NAA/Cr,
NAA/Cho. NAA/ (Cho+Cr) ¥JH 25, WHFFRFE
B MRS Al Be A G 15 B, DR S0
s

FitEF% (Lafora disease, LD) &—Fi & du{t A
Bkt , s A FE e N VEZ 80, It
9 19 SHL TR E PR LR ZE PRI ™, AR 20 A1
s IR G TT LA IR B, T B R R
T IR 5 M R B L, RS R4 Hh 3k
A5, fEANZET, KA 1-HMRS 0] NAA AT
HAACH R 1 H 6 5 MEMEHLAR R, f 83—
4 Br o PR MR R AR AR &P URE 2R s, I
WG LR AR TE S H, 1-HMRS DL R B X
512 H3~6 ZERLMRIT, 25REH,
NAA. GLU-# R G0 & wE RS, SRR
WEIR CBEARXT T ACRLE LR 1) 5 fe 3G i, 456 5L
R, UESE T LD, AR ARG R R e s
{H7E LD R 1-HMRS A T 7% . 7E LD R
Hr, 1-HMRS & 3R Y 0 5511 RE bR ™ H
JEZ [ SR M ANTE A, (H IR SCHR AT 1Y AR
FIBFSE HbR. fEARE, MRS A GEA B T X 04 C 5
P N ) B B A LI A R

TEEA LD /N EBIARIH, MRS 7R 1 JLFP Al
R ER B &Nk, K aHs NAA, 5 LiF
WFGE BT 2RI &5 5 . X S v] BE M PR AL
G EEE RN A

SR 18 M T TR A AN TR S R, AE
50% ~ 90% 7 151 2 N R ik G b 2 Joe 1A
KA. A GLU Re#iEmf ik, HA vl RE LA il 28
JBE 988 A A R R A BUR P R E A WA &Y .
Neala 25" BEHL 10 12 W1 A 11 - T 0K 18 P 1 JoRg
(I RCAF FR A, R MRS 3 A7 e g X fih 2 T
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W XA I B, 45 2R SCRF GLU (R R T8 1R i
SRR A= R VR, SRS IR R 5 - 0 AR 1
A GLU JHi F1 GLU F2 285 B2 52 0 1 22 i JBOR 14
RN, % T GLU RERAR R AE ] BLAL A i
&, R AT AT X SR A8 HEAT GLU 3 B> A
IR YT, (AT R MUY FiT B PERIF ST .

4 FEHARIRE S AR L 5 e B R AR AR AL
RIEEH 28 PRI S

I P 2 B A O A A L X R
TR R A AE | PPAG & KBS i B A B G Ay . R AR
S0 5 T G P T Bl 2 WU A R e bR, H
JE I R P TE AN BEHEBR B 12 8, A BRI HE KA
(] S T L 32 RV HL, I ATEZY 19 ] AG ) )
TR FE IR o B P AR RBOR %) i JR , AT i v 1]
(Video electroencephalography, VEEG) Wil . 7E Iifs
PRI 0, 4% b it o v 8 i i PR R £
B R T AR B . SR, TEATATE AL T,
G R P 45 SR A B B A G IR R B, 7 REHEAT IEAA
SV G P . 3 R 4 T 114 kg F, BB 5 0, 2
JUH L A PR BN 10T, S i P, A B
W0 TR, A Y B A 2V TR R 2, i
HL EPEOELAIC S R S I L e ., B4 1ok
AR 2, HUA T i AR S B R R T, A BB T SR
BRI o A TR TR DA A TR I R A ) %
X5, PRI, i P b 0 s O AL, AN —
Y3 7S s

Sk B AR P SR A [R] 3 BERAT R, HA
F /010 em” MG 00 T A RE AT b S I 40
JCH DI, it A B e, PR T i vy s ] o, (H2 A
QKA. VEEG K, #ERF K, REEICITA &
IR AR (B %) S A o

SR RE IR LA T e B 5 AR AR DG B , It
FEIIH R Z MBI TR , T AR DIBR ARG YT
T, SO L 0 8 AL f 22 MR AR (8 D R G
SRR o S5 R AH G 1 UL AR 45 4 S i A0 A T T
Wifl . B Bk B RIE . 45 AL A L R0
i TN 1K= A S N e b (P L Z <
20% ~ 30% (1 TLE A REIAR MG AR B 5w

HHAMAE MMt &R IriEMI,
MRS 746 055 2L AE FAS Ak 7 T AT BEBE L | B ABURK
B4n, s NAA/Cr AYps/b AT DL MRS #ail 51,
B e i i A 7 S O 00 7 A 8 S R e B X
MR T2 5" AR B AN R b, R fign
Jf% B IE R, MRS WAERHINE] NAA (/™
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MRS 7387 1] 51 45 b S A0 & A T 3
DA S8, RS IR o S B, TRxF
PUIA 24 107 RO AT VS, 3l 25 1 D0 O o ) 8 Ik
A, X kARG LR R IV R, AR T R R
MR AL . FESHSCEh, MRS 5 1 k27 A HU
DTX SR E . EAZET, MRS AT Ik i A
R RH, WRAFIRICHE . MRS 455 DIfigk
H:YR (functional Magnetic resonance imaging, fMRI)
MR E BT, 7RI 2L, fiiz
WA ERE FURGE TR IS Y A2 B RNG YT,
A BTG, MRS A 2 Z b7 T H 4
W25 5 5 5% T 1R TR DX 5 VR R B R 2 ), g
SR RPN S BT R 1 DR A SR IX

Z5 I, MRS H AT B Tl R, 7550 555
G EEI H g2 58, (B A AN R AL, A1
—IRABISR .
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(FE]  HIERCEY X R AP GER AR N AU LF A B A R GE b i A B AR . Wil i i
HALAE S | RIEIRAE | MZIRARAER I 2 e e i B SR 2T 4 A T ™ AR R, TR R AR PR 2 RGE A 4%
T A 2 Wi P AP 57 T0E S5 i 10 T A X B0 F) LI AT B o T T A 2L R T 24 A L AT AR A TR
SR AT PR AE AL P AN A, A SCERIR T IR A | o 18 TR AR R 1 PR B L i) B R R, R

LA 3 B R AR BV AL

(8im) eEWdl; Wow; Wl BeEY - i s

T 2 —28 5 Z R [N K fa s R AR G RY . HL
HA @ PR . 24 30% ~ 40% FIGUIH 8
M 25V, 60% AU A AT s A PERY, RHRT
T B BOR AL B 5 25 VR B8 ROR YT
PE—BRR . HATPUR e A 25 FLLE, 3
PO E A K1 66% MARRL . JTAER, Bk
Z WIWF SRR I 18 T RE S AR 28 2248 (Central
nervous system, CNS) $&55 Z M VS TERK R, T2k
Py e 3 3 A | 28 BT A S AE X 5 I T CNS,
1M CNS it ik 2K 7 1 28 B HCR Al 5 1o )
. WmiE AR CNS 2 [8] B A EAE FH AR N
B -0 . i RAF (Gut microbiota, GM)
T L5 5 P O B BB T B o 28 K 2B R/ NS Bt
20 M AR FEAC I 2 R A i AR TR AR, O
SIYAT HRIVEZ T . SR GM XU BTG 97 )
VETEALHI M ATE A, GM SR 550 2 (R R R A
Rt RATE 2 TR T GM 7R8I &
Az R T K TS W TR AL LA B AR AP 16 97
(TEAEVE R, SR TRTHE 7% LA GM Ay #1045 A T 25 1 S
IR BB T HILTR] -5 SR

1 FEER

1.1 BAiEEEEA
BiEAE —ERNEEY RS, KNG
BT A . N EMAEY P AE
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900 T M AE LR . PRI AR L IRE L Bl 2y
Yy FEAEVR L | S i R 2459 55 O BRI iz
WAEMREAIR I, iR Y X & (RIS 7E
[ 1B N R BOTACATE D) A A= R (RDRUE D)
X R BYAE W) o0 ) TELERHAR N -8 AR5 LT T A
FEHRFRS (G CNS) Jri# & THEH .

BRI M1 N B E AT A T R
Y, e rs EORE R AN BERET L PR
WE) I BRSO B, AR TR A RS
AR GM Y AR 3 22 R AR AR B L A3 I ad 2 v 4 fik
BRI X R BESEAE A IR I /e i i
FEONTIE I, BIE LR, e 1 20
Jr 1B N FE R SUBAT I WK | 3R A AP L 6
R ZIAT I PEIRHE, 1~3 ZEEN FE
BREZFMIAT IR 8 B ERT . T 58 G . B [NAT . Akk
A\ Alistipes, LA WP . 3 % ERMUAEIEN
F BN S ERER, KT 65 & Jalmia N £#
HAETEH . I | Alistipes., Parabacteroides'” .
1.2 FFERERBENIER

YT GM XA & S A IR TS, PRLIXT
THAGN, BT REYRR G R — 2 e
FOE RS, SRR T SR Y re b ok
IR TR . UEWIR AW A M, T EE
AT ECESAR R FUS

e PR i B 9 3% W A 0 AR 7 2 1 = PP i 1)
L ) 43 - 100 1 42 T B LA 0 B ko R R Ak A
i 55 AT R R LA A A A R T, R SR R
MISERENE, WDAT S, R R PR RE R 4-2
FEHEILTRBRE, (4-Ethyl phenyl sulfate, 4EPS) 7KF";
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AT B35 I PALRE 5 BUISE A T AT 38 7 4 S 0K 40 i 1Y)
WO, HETTA B T E0GE MR R R CD8+T 4HE Ry
RO RIS ZEAAT B S AT A0 T bk e 40
HHCHE 1 4 (Cytotoxic T-lymphocyte-associated
protein4, CTLA-4) B470IRYT A KN4 JC T I Ieg
NSRS AR IR A I e s LT
ATCC 334 Wt AR AR, CHIEIET c-jun 2
FER VI (c-Jun N-terminal kinase, JNK) i 4
SR AN TR I 25 B R s TESE /N R
B | e K AT T T /N BRI AR ™ 5 4
A 2 A RS SR AT G ORI TR v IUME 2= AR AR 1,
S L AR A WA 2 ™ - WLER Bl ) VS AL
Wil XPE T BEa . AR S A AT R
I WL Sk R AT RER IR Y 5 il
FESWUA A SCH . et {E A (Functional
constipation, FC) A 1) GM K. GM W2
AR S RE AT LU Wi 22 Fh 42 J& (Heavy metal,
HM) AN [FIVE FIALE A s AR 2R, i i e 21
Wi U AR B2 | DUvE SEPLHDR AR HM™,
GM R =W Aoy [ 4R i R (Short-chain
fatty acids, SCFA) | JEHIIR . (AR | y- 2k
TR (y-aminobutyric acid, GABA) | S # IR I iR
(Branched fatty acid, BCAA) . RS 1 AT 1594
RO R G LA HARE R T T ik 420,
DIsZ B GM #E I ClpB AIER o- 58 2 4 Ml
e XL/l FUNE 23 ALk 20K B 1= G
GM 52N, FZMAE RGN K ETEL
N L, NI LIS GM il BB BB A R4S
Py R A TR (i ZLAT T IDCC3801)
FENHIE 95 03 1 A Tl 7= i
/%10 (Interleukin-10, IL-10) [ CD4 T 4liffi#% %
A PR S RV o Y, GM IR
AIARIE T Ay
1.3 SWBBEREFNTE

SIHTRERE TS . O R bR R Y
J¥: 0 16S FEMER RNA JE PR Bl A e 5t [ia] g DX
Jo, ARG, P, RRENFE, B2 0] 3
Tk, S P REIE OS82 26 I IRIXE ;. @ &
SR o BA S E SR MoK FRE T, i,
FUVEAE I B A D RE R, B BT, T RE R
i B A A R A R TP AR I — R B R
SR E (RNA M)« i 263k Y KL DA H e A B
B oA R, AT DL ER G S, 7 S R e
R AR A AT R R AP B 3 @ R
. WA SO - BTk e, 32 A —Le

© 265

i H, AREERE EASNER; © 1.
WO R - BOE - IRE T, PR, al
SE TR, AL ] ARSI AN RH S A 5, AG: D4R T
-3 AR R B A QI 4y, ARSI A A T e
RIE TR R alfE 3.

2 B

2.1 PFAEEEXS PRME R G5 & MM AY G K BT 52

(DG7/E R EUR AW, L7/ EZ e e | i s i
9 CNS. i CNS 3 i o A 1 242 sl R i 19
ERAEYIA . GM M CNS 2 Ja] A B AR T8k A
AP RE-Fili -l %l . GM 7E Il ik 57 B (Blood brain
barrier, BBB) MY AL, BESIIE W . ph &8 k& R/
[T 240 i B S AR 2 R e i R R R AR . TR
IR 5 B v JE B A2 4 /N B (Germ free, GF) %% 1%
HHE M (Occludin) | L %% H -5 (Claudin-5,
CLN5) P&, JToreEim R kg s (Specific
pathogen free, SPF) Occludin, Claudin-5. Zo-1 3§
= FEAZLIE P, GF /NI Y (Hippocampus,
HPC) £ i S HPC, XA { 4% (amygdala,
AMYG) (AT AN, SPF S54/E KA SPF AL, J5
#H B Ly6Chi HUAZ AN K 9 HPC #1128 TE B FEAIR,
AlE £ A KR s GE /R SR 20T i
RAMERERD T 32%, RUIGIERAYREX T8
R A IE BTSSR B A ™ S 2B 20 B RE i
W fE1: HiYIR %R (Prostaglandin, PG) AJ LA
NG REFBA NG LRI, FERR BB i 3 i Sk iR
I G1(Forkhead box G1, FOXG1) M3k K15 5460
Rz R ZE 3 5, FOXGL J& ik & & Fis &
KA TR, 28 T PG M) ARM
HINHITHRE FRE™ . FEid: Z AP e IC TR /N UG 52
95 2% DY T 400 1z Jo R A DG S ARG o, (L HC At A ki
XEGR A . GF /NEUA 22 00 2L i Ts 8 H
(Mitogen-activating protein, MAP ) S5 5 % K
NN A& M K2 )2 (Prefrontal cortex, PFC) #fH 875 K
F (Myelin regulatory factor, MYRF) , PFC #&¥5IE
RGN, R R A S AR

XUEZFT B AL R T 13 A= 1 5 GABA &
PG INA DG o e 59T RIA T BRAR 1 i 1 ot s (14 3
B, AR T AESORAC I A T R AR
T 4-CHEER LG TR £ (4-ethyl phenyl sulfate, 4-
EPS) K-, AR T fEIEREAT S S F A PEA T | 3
T AL o AT TR 8 S N2 T e R G g Iy
WS 53, A RETER0R & AR Y h R 3R,
20 R G 55 DA IR o S 22 A (Capsular polysa-
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ccharide A, PSA) 4 J# T VE RS20 CD4+T 4 fifg
KE, WA T HiBh4IMI (T helper cell, Th1/Th2) )
B PETAT, I S g P8 IL-10 (XA FOXP3+if
Tk T g i) * AR SR P 1L-6
FIL-17 953 Wb, 3X — 2ok A% 55 00 A ™ H AR B AR
X IFr=H SCEA™ ALt & ie i g™, —
SEMRIR ZF AT B A AR TR AT, (EHLHIA
[ 38 5 HO T-8EFE -+ (MyD88) Bz T — 4
RIS 1 (Pentatricopeptide repeat, PPR) | ',
BEGE ] CANFLRRAT R ) AT BT ] CanFe 5 N R
ARk R R ) A] DU 5 Se RV e R G B
VERIRIGTT — 48 [ B e tEpeis . JERER 1™,
TRIK W O] P24 K SCFA, T ithae. F I
FUAT R = R B . TR 2 ] S | 3 a2y
TR BT R A 0. W ZLAT R /)N B b il
Zx 45K 9 GABA B1b Ml GABA Aa2 ) mRNA ik
Z R GABA 0, 18 A 5 ok 4,
R AV T i 7 R £ SRR 7 . 3880 s 22 R v
ZR0 o K RUB AT B NCC300 138 i v Y5 1k i 22
F=H ¥ (Brain-derived neurotrophic factor, BDNF)
IR, 38 A 2R IR AR AR AR IR AT R R A T
LI AR 2 RGP LT DSATPE™ . N
B R AN (Segmented filamentous bacteria, SFB)
HSERES T Th17 AR R, WiFS Thi 40HIAYHE I,
Th17 FERRZS Z5 A X ISR 40 T LA B AR ™
22 BFEMEDRXREATRKZHAEE

2.2.1 KEREF®EZE PAEMATEEY M
GABA., KW' FIRF M L, 55 258
JoT, i e AR 0, 2, A5 S I R i i PR T R 6 i A= K
W, P YT, RS ZR A OCHK, 28K Y (Neuro-
peptide Y, NPY) | Il &G PEM Z ik (Vasoactive
intestinal peptide, VIP) £k |, AN[a] G Hf 7~ A=
NI R 2235 5™, SCFA T /NI S5t 40 B g2 . o
ZoCR E B RS, WY BBB amE M, LUK
FE IV RN S 22 A BRI g L R A B G E AR
PP CBR, DT R A B 28 R g0 L R n
HERK KW SACF Al 3G finis b K2 4l (Intestinal
epithelial cell, IEC) % &, 51 KM NEVAIRET,
SECHIFL FEPI AR, M HIF1 &R SR8
AR TEC AR K R R B9 A TEF 8 R |l sl
RANE; SCFA LA mTOR P340 IL-22
HFIK M5 & RAE; SCFA ¥ ] 38 it HoAth 7 X3
B IEC # R E™ . GF /NEUR I (Cortex, COR) |
AMYG K HPC [ BDNF, AMYG /) NR2B 35 5%
IRREAR, Rz | FEANRAME 2 EHE A 95 (Reco-
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mbinant human postsynaptic density protein-95,
PSD-95) Tl 7= A= AIHE, M A 1 A
255 XY P E T R AIE RS T 3 s
RGAM BN, S LA h 22 R GE Rk E A
ZAL N
222 REARGKEE NEBEHMIAR L A
TR g RGETE, 1, GM K E L
JELFR T 248 e RS s ¢ M A L B A A R —
IL-1B AR R ALK+ (Tumor necrosis factor, TNF-
a) " A FHNERAE PR |, Wi 40 T 45
) I S0 2 20 B Y AR N B R, G /B 7S B
FESEH L DURRNI 248 WEL R F R M. T F1 B 41
AR 980/ R0 A48 A R A 00820, G /)N BRI R T 4
FRLAS B DR 2 3K B g2 i o PR R AT, T 3 ok BT
TEFH AR A AR BRI
223 AvZ@EA wEE LIS REVE ] T 2K T fl
2 A 25 (i 4 R G bE A 0% 093 K
RAE, MRAEFF AR, JULIE] 28 A FIDRS B B 28 A rh
) DELAE FE it 28 LA % P ot 28 i IO A M 35 25 %) R it
28, S RANAT A o
224 Htbigfe T EMERCKE EIRAR. 6 IRETHT
FRIZRGBA I & BRI . o
WY INEIEKFER 2245 (Endogenous cannabinoid
system, ECS) . I T E4EANMMHARGRYIBIL, 18
o Ji 3 AR T 1 0 A 48 2R R 9 s ) i Bl T AR
A RESS U 5S o TAE DAY AT DATE R A 4 B
FEOCHEVE R, R FACEFIVF 248 B 1 3L R ik ™
A
2.3 EYEE-B - EEL S A MER
A Y- -1k (Microbiota gut brain, MGB)
T ZE L AT BEXT 22 M Rk 1 i Pk 5 B 2 A i S5
M) o I B /) BRI e e 5 368 37 1 448 o, 7 s i 5
HE M B AT AT BB 5 S0 G0 5 A A R 20 R o A L B R
1 (22 R MR Y 32 SR 75 22— 3ol I A 5 e ) 5
PRI M W ATRESE A FTEE L M e AR BT
IR W HE BRI (BT T A S A 9, SRR A L,
Wi 21 R 7 38R s S A FEAE AR AR vp 5 A T S AEAH SE Y
5 A R TR R 0 B A0 P B3 ) ™ i A rh (B
TE T PR AT ARS8 2o I8 50 i 38 [n) K ks i T 20
A5 W) i A S A 2 R AE R R . 28 T R B A
MR —— T RRIRTE, 75 Bl 1l A e 4503 1 3
R R ELAT M 2 AR A T ) R B A0 L R
WS G PR B 2 A AR A= AR ISR I AE | Pl
BT VEPIG S 2 RGP 2 BRI R o T/
Bl S5 I A Sh Wy A B S R B, TR S R AR | £R
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J&. AMRERIR 2 L F ™. it MGB T L
IR ZE ZR GEPIR LL SRS 050 357 ) 9 TR B3 97
B, ik B E R

3 EW

T A ey kb VIO SR SR kU o SRk
TR 114 32 i DR P 5 R 10 S, BROR R 22 Y
PRAR Jmy kb P 1) Dt PR A i ast A M R A A
FALAARM . CNS 44 (FEsAfF BBB SEHE 1)
OB 2 I R AR AR B e ) E R R . &
AEN R ZHO0W R AE R Rkt R AR, 85 AAFA
RIRI™  TEARRR AN K Z NN & V5 20l
1) S5 RIS — S S S50 P 2 2% Ay 38 I s kil 3 2%
FERBEAF LU, Qe o0 A 7E™" ol ok i
TR SRV, TR SR S s T RE SO -

PR IR A s PUBIR 25 . TR
WOGE BT | el Tl A S S MR
XF w5 FLPTE & AE 259 (Anti-seizure medications,
ASMs) W ANEE ]| Fl 25 0k (fldn, s o
28R RFE L) o AR R I, M
W) sk R AR (AT L o) AR
ZARITHE M (WA tau A BIEMHEEREA) &
N e Bl R RAEFE (ANEA 2 1B, FfeA K
KIF B RIS 28 A2 ARFE G ) | #2800 i R R BG4
I B Tl A AR | PP i TR sl B I A K 41 e
AR5 QIR T il v b 228 3 R - A LR AR
ZAREE, TRIA%RE F I E 1 (mammalian target of
rapamycin, mTOR ) i i AL . BT/ R T3
it /N T 20 B A ] o

4 BWEEMERERKRE

TR 5 H SRt A & SV E R, 60% Y
T 5] ) PR AR R R Y, 7R GML AT REFE U
B9 R — e VR T o RS BT 8 v R
W ST PEda T FIAR AT 1 1115, DA
B 1R T 1080 o B AR BT TP i 2
M6 | Delftia, Mg MAT A . Lautropia, %355 W &
fm FAE R R IR, 7F 10.6% U B Rkl 2142
FREETT, B REE A PRI R K IARFT
W 1H9J8E M Leptotrichia A1 Fusobacterium. %A%
R B B G B AL RN S AE AT RETERGURE 1Y A 27 o
KIEVERI™ . Cronobacter 7EMUIH S L (5 £ 54
B, TEARFEE LR AR IR AEARK - o R 2L LAUAT
PR B, H e LGB RSB AT P AR g I
NN

© 267 o

AT A BRI 24 1R W0 S8 A e v
JEE R A TR AT 19 B S R, i 2 SR A
(19 i T o A O 2 P05 B Xt B AR AL F3:4F 4 K
o 4 WL AR B 1Y a- Z RS HC AR
M7 4 Y LA B30 A AT R R B W] 2 S 1Y o2
v, 5RAAERME 4 UL EREBEMLL, HaERE
4 YCEAR A AR B4 5 T 75 U TR AL R A

5 RpiEE R BRI AR i R e A

TR A AE A T2 A -0 i A A, i - i
rRRi 2 T (U0 GABA FUALIE &) W= A i/ 0A Bl
TGN T A3 A FR BB TR 14 . GABA 18/ 2 BU
SR AR B REAR, 30w & E. LR kIR
R TR R 2 1 T B 55 o 388 JOOAF DG o i 3 400 7 7 2
A A FIRT DL CAR 24y -4 S A R 5, X e
FEAME R 5. VR ph 208 B A4, 5 dn s Al
Wit2 . GABA FIME R HIA . 784K AL
T, ATRESS A AU A A RS 2 1B
5.1 EHEREAAERS KIE

SCFA 19/ 25 o A% 1 i 5 i, FRiFdE 38 48
PEAIA A A TSR R (Bt i
SO R 5 A A P B ) S B SRS ] &
A A G A T, M T B RGR AR N
R /e 155, Alfefil A& CNS H1 i) 42
SN 5 3 AT R ik R P & A (B % A & AR
Oy A — i P IR Y R & MRS R R
YRR F (40 TL-6 A IL-1B) /KT 2 [ A7 i
KW, Jf H C 5850 Uk 52 40 Mo X - & 3K sl A 5 A
Th17 B Y FeAE™
52 ZYREHER

F—J7 T, BB RT DL I 4 A B
ML 52 e 245 W ARG, AT 028 25 1 i 2k
PR R BE R A 245 38 3 Tl e W A A R B
15 F -8R W 0y AV E 3% Ak B AR s 1k
TelE PESCEETE A AR o X S Rl e 2 25
AOBCIAR A PR IR R ™ A9 & B & RN 2k 4 B
PR VR 51 SR b R GABA S & i FHE
AR Fa Bt — 25 0BT A R P X Sl
Bz B2, LI GABA J2& 1545 3 E 7 T4
25 TG fih B 40 L P 2 9 1 37 21 i 38 R YR R
o AR IR I T TR /) BRURSE TR G i X 1Y) 58
finh 2% A= AR AR
53 HEEBHSRMREISTRE

W BRI AT RES 5 T 25 PRI 1 A
PLHI™ . Tt 2540 (Drug resistance, DR) 215 ATP 4%
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4% (ATP binding cassette, ABC) %%z & HAHEHY
IRBIEAE T, ABC 44z 35 R 25 PR 2
HA WE1E 1, ABCHzdH (I PHEEAMZZ
M 2540 X ) KEE =B I (Adenosine
triphosphate, ATP) 73t AWK 2459 5 H1 40 AL, DA
MARHT YR BERR S o [R) I, 2 20 L B A OC
RuhEEH T M. B EERES N-L R H R
(N-acetyl aspartic acid, NAA) 7K-F-8A% (I £ 4
hp TR AR EY ) L 5- R A (5-
hydroxytryptamine,5-HT) 7K-F-F& I L ) ABC ¥4z
G AR SZ B G o A PR Vg i s mT
AE I 1 45 5 e 2 A ORI 2 5 T 2 M 0
R AL A, R EERE S A R
Pokfe S22 TEAHSG, S A BOm AL 2 DA

6 MEERHENRRIE SR PREERR

FEEWF I BITR A, GM X0 B9 1 e FH 28
PRFE NS, GM BHA BTk, e
KRR PRIT AR EZENE . GM Tk
PP 25 6 S VTR s B TE-T 32 AR AE T I
fi5i9% (Hepatic encephalopathy, HE) &AL il H H
AEEEM; X FILE T BRI (Type
1diabetes, T1D) fJ—Z&Fify, v LA 78 A fE T
Wi, BEAIE TID &A% iR F e s e ™ ;
VA S P 3 AR5 Bl 1 PADRE SR T AL R IR
B RGRERT ;s T AU IR ik, w
DA B AR DL i A XU 53 I R 5 SR ™5 7E — T
MR, R 2R AR (RS I L B,
FERRBEBRTE, B RGAPIIR, #7822 ) %
THEYIX R AR, RO EA R AR E

7 T BB A R e R

7.1 mAEREMIEET

f B TT g AR W ZE WA 5 1R I A 25
WEEMEHE AR, A Y A7 ik 4 5 AR o0
(ChnJo B8 R 1D 1R ) Rz B 7] [ ] IR S i 18 AN R ) o
W LPS (AR ZHE) 15 AL R T 102 B Al
B — R 7 0] o WFFEPEAL T 45 A2 TR A 9 %
SR RAE . INHITIREFRT GABA, —FEALA (NO) . N
% (Malonaldehyde, MDA) FLE$LE AL BE J17KTF-1Y
520, T VUM (Pentylenetetrazol, PTZ) i/5'F AR
FRAIGZHZ, Racine P43 FIZEZK 28 B H A% 2R 3 4331
BN Ry R I ™ R R A ) 2 2] e S i FE A
Tt A BRI FE 0 KR AR T 0 & AR 9 ™ B R
A 2 FNeZ . THREK T NO Fl MDA, Jfi
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Iy R ST AL RE ST, B9 T GABA. #F
5T 2% B A AR TR0 B 5 | RS B P 2 R G A R
YER™ . BAERIREER 3 N H AT RE S8 SR
JE, BE M ia R . HU 25 A e sk R A A
7, Ul B A B AS
7.2 PUAERINERM A £/
7.2.0 A F AR RS T O ) B A e
PUAEFRIGYT ] B 2318 i pa D BOR A 7 IR

VE FH AR ARG & VEAT R ™ A S s ™
7.2.2 HAFR mIR A AR XA/ R
WP RI0YT R LS BUSAE /N U S rh g R A
AL, I FEGUNDIRERYBIE . 2T KA TR
YK CD45+CD11b+Ly-6chiCCR2-+HU% 2 il 51
I/, CCR2 WiBRABIY), VL Ly-6chi-Fit% 24 il
FERMEhY, WoR gD k™ LI
PRWFFE RS HU A ZIB YT HEIN T W00 28 25 0 - 2
RS TCRERAEIR A AE R RS, 2l B 2
BT REAR SR L™ A E R, Bl &
AR AU ™
7.3 REIEE

— Z A IR B b TR AR B BR X 2 M 22 AR
Gpe A W S PR A T R i B e A5 -
FNLIB AL - o PEAE R A R IR B, LI B 0 2%
B ] SO IR T PSR 2 R G PR AL S . ©
AR UESER I, TR B IR A B T IR Aeh R
Pl B F T Il 2R ™
7.4 ERE

BT REFER, RBKALEY . TR EB
BRI g i) “ A B (Ketogenic diet, KD)”
o 3 fip T A P 2H W A R P B R AR T, AT
i 3E %45 Fh CNS B A d ™ . KD & 4
TEPEAE . KD IR 060 A I AR S I R AT, 16 0
#1M
7.5 PHEHM=ZERE

W EEH M =5 (Medium chain triglyceride,
MCT) R AES PR, HAZ DAL th s s
iR CRenll e 28 MR) i S Al T4 KD, fEaE 5
/MR Z (45%) , T A 8 A TE 28K AL 5905
R T MCT AR A J80 8 Hh S 0 175 T AR IR A v Ay i 4
HLAERE LAAN, SEMR ] F e i b i S 2852
R (AMPA ZZ 1) Tk 350 . 38 A 5 %% ¢ 5 1
i SAAC YRGS 321K y (PPARY) 255 kA 7F
LR E G L, BeE RN R A"
7.6 EEEEBE

F{H R HE A (Fecal flora transplantation,
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R1 £MREESESTHEREE. EMRE ST BUR A I PR R I 5 i R A
PN Avs. i Rk 1EH HLH] E =T
R Swiss Webster Ak i A2 S IDUFT A 34 B TPURN REAR T TR R y- 73 2 Ik e K Il [81]
N P
i A RUEEAF R AR B AT B A X 32 3 UIReE AR R A R R Z 5ok AR 74~ [82]
s iy

W25 PEmR - A

Rikenellaceae, BIR LA
Alistipes7EJC 2 I 2H H s 4

2GRS A A TR A A BRI T R

A B T

JERER VR AR, AT ET] 2B R IC AR 3OS MR AT A 2 R A (83]
Hhn, BUZFERE . R ERRE R R AR = 90%; 541

TS AR S A AR

FIE & AR 50%~89% 5 LRG
10418 /1><50% .
64% M A LA BB G, SN ELAIGM [25]

S AR B, KT (84]

Wb BN F50%
6 HziF M2 /N A. muciniphilaFfl
MR & AE Parabacteroidest Jill

[FEN RN

Y- =R ATE T, W T
BRI, THe T KR
T GABA/A AR HAH

8P HISC R B R ETE AR 30 RO AR As > B RUE R TRES S T (85-86]

RITEN G KA, SUEATIE . 90%~99%; 4fBFAIIRA  SCNIAZAERIZGYIMERTE

AKKE | BRI R E D,
TMii Subdoligranulum, Dialister
Alloprevotella 3 il

VEIBIAIBI50%~90% 5 4R i A & AR IR BRI T Y
F I SV EITA I <50%

PR g

FMT) J&— A il S iIG 7 SR, J 38 78 e Y
BEROR TR AT ik B, BRI
B [CJ% (Crohn disease, CD) A1 8L 22 22 55 ¥ Ik
MIRYT . FMT CgEBIAERUR ASMs J5 B
T & A R D™, XTI, — LR o
XKW FMT B A 5EH™ . GE/NELEMT, occludin
Ml claudin-5 (35 BBB i#B M ) —Fh R & & E
) ik n, BBB M B ERHIL. GF REERG R T
7 H B 3E 3% 1Y) BBB, R W A ML IR DOk AE7E MGB i
. 7E Wistar 1l WAG/Rij K B EMTH) 8 2% >
TR AR B R BRI LT R] . AR R
WAG/Rij K BRI R IE AR WUN & AVEZ AT 1 A
KT A GBS R PEIRE . FMT REEB K & M
LA, [ RE 5 % GM IF AR Ml b 2 b
RN, G GIE] GM BB AT BT 0 it
1R BT RL Y J SBUIR 1 R A, LA T e R LAAE
J KA AR B A T VR TR
7.7 HUBR&1ELY

KEEL ASMs 3 13 % 1 -3 18 A1 A 283 Jo ) 5
Wl AR TR e oo o B, ASM AT LI i
GM KW s HAE "™, s J2 Vb e Fn SR VG 2 rh i
WIREAR I, B 25 T s HAR = K BF
SR I 25 P UROR /E FH A

8 INEERE
41k, BEA IR KR RETHESSIEY] GM 5

TR A7 FEAR ELEE IR, E0 35 2 [l AR A A v e
HLI G F B BT . LA GM R s IS T 2536 7 Tt 24
PR BARKIE 1. 28100, AFEER GM 4k
IR, 520 ik 245 P 2 8 T A DA 3R Ak
%, S bR SRR R A LI B R 2
Z T LA B i = 5 GML AR 2 50 T2 18 119
T IR SHERF IR ZR, PR R S T A 0 7 RE A5 1 9
iRl BRI R K

S 3k
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