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SRR BT IS VR 2 (0] 5 45 18R JE R A 2
BB B SR AT Likert 3805 MHEE = L
ATy, HERE R LR R = 75% R A i .
A a)E: 116 1y, XoF 2 4555 — %6 ATl i i 1E
LT FRRITAL o 2K 26 A-HERE R LA LR

2 EEBERRKE

2.1 XF VNS fr BT X EWIREY

HERI 1. VNSIBTLEZYMES RN R
HRIEW =50% B HLBIH 40% ~ 60% (FHRZE
92.24%, 107/116)

Jain %5 1Y meta Z}HTIC A 99 TAFFT I 3474
L B, RIRBETT 50% A% % 2 (responder
rate, RR) & 56.4%[ 95%CI (52.4%, 60.1%) ]; FEBR
AU BE VBT R <1 4E (%) 10 WBFSE )5, 50%RR N
59.2%[ 95%CI (54.8%, 63.6%) |; Hrv 6 I fifi i)}
[8] 3 4F LA L RS (155 ) #2785 50%RR 4 58.1%
[95%CI (50.2%, 65.6%) ] TEICHNE A AE 5T B4l R
H, g4 37 WEEGE LI 1865 B, 11.6%
[95%CI (9.6%, 14.3%) | F & FE AR K i 5 B 35 21 U6
BAE s HEBR AR K BEVT<1 4E BTSSR, TRVER N
11.7%[ 95%CI (6.4%, 20.3%) ]. Orosz 25" [l i1 43
Mr 347 Bl JLEE R #H, 7€ VNS IRITJE Y 6., 12 Al
24 A H R B 2R 50 3R 32.5% ., 37.6% Fl 43.8%.
Feygina 45" [al P4 2 M 58 151 245 49 M v i
(drug resistant epilepsy, DRE) f& JLAY 2 4Rl 154K
P, 37 B (64%) £ IL BT A U K VR 2 B 10 4%
FEAR T 50%, 18 i (31%) i5%] McHugh I 2% (&AE
WD > 80%) , HrP A dE 11 6 (19%) B ILT A
YE. 37 1 (37749, 76% ) ™ E S5 5% M0 & AE A%
WL 50%, 16 1] (16/49, 33% ) JC™ 8 SRR &
ff. Muthiah 25" [T 99 441 0 ~ 6 2/ DRE
JL(0~3%: 40f]; 4~6%: 59 fi]) By VNS JF
%, Hirh 86 i LKE DT E]) = 4 45, VNS HLAJG
1.2 Fil 4 4ERF, XF VNS VA7 R0 AR 25 54301 A
55%. 60% Al 52%. 2 4ERT, 0~3 % HRILVE RN
59%, 4~ 6% BILNZRN 52%.,

WEERW 2. VNS Xt JLEZS YIS MmN 5T
AT EBAR T R (IR 83.62%, 97/116)

H A = L A P AS AR 4 B 1
Ko WIHRAEMRER L EREE, SR
VNS i LB 85 107 30T REAE TR
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Englot 5" f) meta S} 1AL 5 74 WURF5¥ 21T
3321 Bl E . TE 1489 B E XAy <18 2 Fil =
18 B T2, TR R AR /D (49.5%+4.2% ) ,
ML R AN (55.3%+4.1%) , X HER L B E K
25 AT RERE K (P<0.001) o 6 % LI R L (104 1)) K
YR 177 BP0 A AR AT 30k /D BE B 8 (62.0%+4.1% ) ,
E— PR L B LT RE N VNS JRT7 RIS £ .

RAG R FNNF LA FILEE VNS 3657 3R 1) 3C
ik, JLEE AL ABIIE TR 7 SR SO e 2 17

HER 3. BHETMERZ AR VNS FF
MR (FEREK 100%, 116/116)

H A= 0T 2L A AR RFFE, (H—26/:
YR YA S NGE X VNS (45 g vk, i H 2
ik Do) 24 32 02 A 0 o T Sk B AR R AR A 43 UL
25 O M ZERE: BIETREK S A . g
et e B AR OE F & ST 24 . ik 2w
MR FMN RSN ;. @ EfES: ZIEBMA
YE ]399 i FEL /] (electroencephalogram, EEG) i3],
i v L[R2k | SRR DG R L R R B HL A R S
iikE ¥l (magnetoencephalogram, MEG) H A E75
RN R B X FRAE 4. 22 S AR 1A 10 SR 1
A PRGER SRR ; O M LR FEYIRIcY -
MRI W R ;. @ A EYbRicy) . O5rE
S AR KT R KT L BRI
(4 TH MU A S U L R R O ) S5 A
FT XA bR R T B — A KA, R
Il RSP B B

BRI 4: VNS X JLEREN—F 5 IR
BN (RERE, 1B, ImiEE R RS ) vl ek
E—E#H By GERZE 97.41%, 113/116)

T LE BT, BRI A VELLAN, Xt R
JLAEWE B (s AR 2L . BRI VNS L
ALY RGHEAT T 1A, (I 2808 HIX &
P AP DA

Orosz %' 43 Mt 347 1] VNS 697 B0 L,
66.1% (72/109) E e EA Pkt . Bl A 16T I A] HE
K, 13 EFERET K 164 18T scm Az it
I A A . Geng %™ 43HT 32 9] VNS IRYT 1
SR I L, 24 12 A MBIV BoR, 15.6%
TE VNS VAT Ja ik 8] 18 & & AR RS 18
MIERE, 56.25% ZAAERA T E s 7470 1
o BB AUGE Mt . Klinkenberg %™
3K 41 L, RIR VNS 75 0 3515 28 Fsl R
E R 7 T A BRI, X LEE AT R L A HI S T T
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Fz 1 JLEMEA VNS 877 R 18 K 52 3Tk

WFoEAEH R A I Wit N Bifi17 14 FEAIG = 50% B 24 A1 = 50%
Feygina 7 2023 58 Il g JLE / 64.0%
Muthiah ® 2020 99 [l Jogi P JLE 55.0% 60.0%
Orosz 2014 347 [ gt P JL# 37.6% 43.8%
Alexopoulos ") 2006 49 [ml gt 4 L3 / 59.0%
Benifla " 2006 41 [ml g Lz / 41.5%
Murphy 2003 100 Ial A L / 45.0%
Helmers " 2001 125 Il g JLE 51.0% /
Sauer 2024 151 [l Jogi P A / 47.0%
Chrastina ™! 2018 74 [ gt P 'UN 39.8% 57.0%
Chrastina " 2018 103 [al g B 53.4% /
Hilderink " 2017 39 [al g N 25.6% /
Ching " 2013 100 Il it TR / 51.0%
Scherrmann " 2001 95 I g 1 N 45.0% /
Amar 2 1999 164 HTAETE JEA 39.0% /

I ER AT

BB 5: VNS BBSEEEE LE B E TR
RAYEERE (FLRZEK 100%, 116/116)

Feygina 55" [MIBUME S HT 58 5 24 W) ME TR PE IR
L, 285 2 4EH VNS IRYT, X BT A 00 A RS A
A0 23 R B R A B P 25 R, X Rk
B A RAMAG BRI . Orosz 25" 434 347 1
VNS IGY7 R L, FEA S A A AR B AR
VAT ABET, 6. 12 F1 24 A A 19 =5 R AR A
RAEFFSLIT )96 0 1 B3 LB 23 ) R 42.6% (1217
284) | 42.9% (145/338) Fll 47.7% (93/195) . I4h, B
LT HERS , A0 34% ~ 42% BB E RVERAT R
VRS RS T AR PRI
2.2 VNS IEMIE.&& AR ABTEMS

BHEEW 6: BRZHRERTBOREIGIT R BK
YT HEBUR BULB AT B R VNS JTik (FiRR
99.14%, 115/116)

3 EI L 2 2F il R PEIE B 2248 e CO6 T
VNS WG 7 B0 A8 UE TS BT AS H 4518) thag i,
ANEAFARTF AL DRE £ILEH VNS 57k
HEATIRIT S — P A S BE B . VNS RIAE Ry 29 5%
SR R AR LR BAIT ™. teah, (GhGE
PRSI 25 WX IR MO B P R AR
s R & BERTIRYT RS B, B X AT
IR 25 MG 0 F8 538 VNS, AR A
HE: PP UIBR TR A5 R L TR XA
7 BOARI PR IR | AT LOKS IR TT s e T IR | LA

F T IR YT B E B e A e R AR

HEENR 7. ¥4 Lennox-Gastaut Z581F & JL
AT A% & VNS J7ik (FERE 95.69%, 111/116)

Lennox-Gastaut Zi A fE (Lennox-Gastaut
syndrome, LGS) J&— i JL 25 11 & 5 1) 00 48 Pl vk
Hd 90% B9 LGS LA 2GR I, ARMEA 215
FRICRAE . KT Z £ xR A TY (Bl
TAR) B2 SI AR LGS B4, Al LI &
VNS 7™

Dibué%5:"" i) meta 43 H7 17 TAF5E (480 fil
LGS 7)., KB 54% BYRF R VNSIRIF A4k, H
it 52 Pk B4, Cersésimo %5 4341 46 41 LGS H L,
30 8L A A ETAR AR 2270 50%. Abdelmoity
ST 71 5] LGS L VNS H SRIBUT AL, 6.
12, 24 A BRI 5510 55% . 67.7% Hl 65%-
12, 24 N H R RAERS 5K 11% F117%. Jain %
] meta 73 #r T, LGN A 16 T LGS #HRMFSY (349
B IL) , RIKBEDTIS, R 58.2%[ 95%CI
(44.6, 71.8) 1.

RN 8: Dravet ZZSMERJLAT LI & VNS
Jrik (FHRE 93.97%, 109/116)

Dravet Zi 5 fiIF (Dravet syndrome, DS) i %2 )L
ISR 0 & T RO R I 7 . DS A G o 2
YIXMEGYE, HEZ0RYT B im0 A VR Ko/
TR RFEeRS M EA, #EE AT iE .,  (Dravet 2%
HAEZ W 51697 1 b L 2 R0) R Je 24
YUEUH X VEZ5%) (anti-seizure medications, ASMs)
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A B BRI, WBCRAERT 223800 F VNS,

Dibué-Adjei % "'meta 4347 13 TAF5T (68 f
DS f#) R VNS X 52.9% 1) E 5, HAR
WA 5t 2 R4 K . Hajtovic %™ /) meta 23047
216 il (& M 25 MEvA PO 3 (DS B35 92 i)
() VNS J75L, & B VNS Al s/l DS H# A st
AT I (B £ Ny (0 I S = S SO I 2
41% (21% ~ 58%) o PILAEESE VNS IGY7 RN o
iR ASMs FIZEBRIREIRYT, ABCRAMER] 200 H
VNS"", Jain %" 1) meta S0, LA T 6 T
Dravet fHCHF5T (101 BB IL) , MR K 44.7%
[95%CI (30.9, 58.5) 1. Youn 2" K MR 7 20 filfE
A VNS i DS 3, 78 12, 24 #1 36 N A B, W&
AR 36.4% (8/22) | 54.5% (12/22) Fi 63.2%
(12/19) .

WEEL: XTF1S5UTRILBERE, BE
FeA PP B A BUR TS R A VT RBIRIT Bk,
BHEAEVNM A VNS (FEHZE 87.07%, 101/116)

1% DUF U0 R 2 4%, DListie ik . 454
PERCEEZ 0L, 75 78 0 VAR R & B, f et
BRET X R IR YT IF N 25 S8R TT, e Al S
Jra] 25 I8 VNS, HEIKRT 1% LUK BJLNH VNS
ST VAR PRIEARAR D, AR D8R B4 18 HY T L
B EA BRI

WERN 10 JLEMEREAERETRLE S
{iE (febrile infection-related epilepsy syndrome,
FIRES) XA IR P28 RAS (super-refractory
status epilepticus, SRSE) ZE4F XJ5% BI6 YT B B HLHL
BURRRERBGYIRTEM L, 7RI E N A
VNS (F£1H= 93.97%, 109/116)

SRSE F2GY7 My RINA T 5L Al F, #5 BK BRI
5B A FH ASMs™ . XF T FIRES, 1E41 %% A
(PLR) IGIT LIOR ZAEE I SOR AR, /]
LB VNS J7 . (HHRTT & 3 10 5 50 5
A, FFH VNS & 5 HABT L R, tfdifs 1y
IR E A ™

Furlanis %" 38 7 {i] SRSE/RSE (3 {] FIRES)
BIL, A 5% SRSE B LTE VNS A 2 AN
SE 19 2N G2, KRBV, WU & A 77 B o 0
¥, 0 SE®H % . Stavropoulos %" RZiLEib JLE
SRSE Ay #2457, @I AT AE SRSE (1Y R B Bt
A VNS SEp iR R, AT K30 0 4
LRGIHKIE. 75— RGLEAMEE, VNS 2k
Z¢ 1k RSE/SRSE A RUE R 74% (28/38) , {HATFFF BT
ZHFEARUEI™ S R B 35 A i, A7
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KM, HRETHTEDS M AL
23 VNSEAFAREFAHPRZEM

WEEN 11 BFEERELEMRERE,
WA ZE MR E B A A ZE BAIE, AT 225, {5
FM VNS X EIE PEROR L B A R Z AR
HIEREAR R BB E LR 89.66%, 104/116)

FiakE ML B S R aE e, 5O MR E
Y], W AR R GE A2 E B E A TR, RS
TA K, HE R E L SCRC A O P A%
£, PRI A 0 7 P 2 R — PR AS S b I 2 A 52
W™ 3T DAL A R B T B AR, B A
M VNS 1] B84 T80 K00 R AL, REEE
Gy h B RS AL Bt 28 . S IA Sk, BOE ToRE
B C L 4EnT i KOsl %%, VNS &S HUR v]
REARILIG C 74k (Bl C AP 4EnTRETR ZE 2/ 375 mA,
C L4 th A £F4ERY 0TS (B 10 ~ 100 f%) o {HAG
M VNS BE25 55 5 | U S8 A1 o ik = 1o S5 G A ik 1=
SEURYE . H RS SRS | AR Pl 2 R LA IR
MEAFE R ES,

2024 4 Hamza %5 XHA I VNS V877 25 4ETR
PRSI UEAT RGLLR IR, TiivEh 4 Sk, % 7 4
BE QB 4 BLE . 1 FIAER KD, 6 Fl4
A VNS J5 55 A AR 3 AR 25% ~ 100%, 1 i
Kz 3l 5 | e /B B I EE i 45 A VNS, A
R I, 6 Fl B EAEFE AL VNS J5 24 h )
250 B TR A A LA e BRAR A, X0 A T
1 B FAEARG A VNS FI380 R EE R 1 mA i)
HBL A BRYEOBEE 1L 0.75 mA O BhidZE . 0.25 mA
TCRCR, HoB S B TCRE R 4 % 8]0 B ad 2%
McGregor % MU /MR 350 4] VNS JAY7 8
H, A BERIATAEMAEA, 3 BLEEREHT
By, WA RERR, B UAE A B AR A, X
3 LA & AE S B B s . RN R A
VNS H13k 25 3, (HICIRak el FHZE M VNS N7
F &4 VNS, Premchand 25" % 60 {5 i A 0> 52
S BEMLA A ZEM (31 %) A5 (29 i) 2k
25, VNS B R AR 22 MFN A ) VNS AH
8. Galbarriatu 25" 43H7 42 B B A 17 1] JL#E H
F ., Horb 1 BRI VNS 4R & VR 8
RIS AMAFE . Navas 257 18 2 )4 M)
VNS HA BHETA PR SN R, 2 52 2 22
VNS AH A, PRGBS RS 5, E A AR
RN, G5 50 A AR B b, HIATe
WERIE

DL S5 AR X TSR 32 £ ) VNS AE A
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B, A0 VNS AE AT B — R R e RE, (H4fGHE
R A 1 T O

WEBW 12. JLE VNS A BFERMHEE
RAZZRAI ARG GLIRZER 93.10%, 108/116)

BRI RIEIE L T A KL VNS 397
I RAE R K AR, 25T 45 AR SE P ARG B
EES

Kahlow 2" WLEL/0 M T 143 f4i] VNS B i
F, Hoh A 98 IR AR 45 flLE, T ARG R
SRR 4.7% F1 5.8%, 25 TS24 L. Elliott
S A T 436 1) VNS B, R giAT
307 AR N FT 129 4] JL 2, 1 3 Bl 15 5 E] Oy
4.94 4, ARFMHEEREANSIILHEZMTLZER
Schooten Z5™ 4387 T 2008 ~ 2022 4F 606 R F-A, H:
o LEE R H B ZE IR TR | kb & AR 25 T 4 A

BFAR . IG5 510 24.8% (76/306) . 15.9% (32/201) .

31% (13/42) . 22.7% (10/44) ; FARIFKAGE K HHRAE
WIRTFA L ko kA= 2 S0 4 . B0 . BB B b 4300l R
13.4% (41/306) . 2.5% (5/201) , 21.4% (9/42) |
27.3% (12/44) ; BTFARIFIAE K AEF R 11.1%, T8
ILESWMAZ TG 525 57
24 VNS R REEER

WEEN 13: EFARLERN B SR
B VNS, 78T B0 TAUE B HE R B0s X
B VNS (FEiR =K 89.66%, 104/116)

— SR [al B SERT LE TAE S VNS 5 B AR
Oy N BRI S VNS Y7 Ak 2s 5%, 24K
S5 RN I T A A . AE R T3 [ e AT
I, BER M TR,

Muthiah %" [m]E#: 43 B JL 2 825 015
4t VNS (173 i) A ER VNS (41 61) B9I75%E, FEA
JEED 248, KIMHH VNS W& R 62%, 1445
VNS W% 48%, A2 S G248 L X4
PRI BB &, HER VNS &R (73%) K TF1E4%
VNS (46%) . Tzadok 2™ [a]Jafi {4 2 #r B .00 4257
IR VNS 119 58 35 BN 225545 60.9% GRIE A ZH N
RN 62%) , WAL HLLARTIY VNS A &AMk 25 1
FLR A 59%, Lo %" B 10 FlHLAfE S
VNS (YL, VNS XF 10 64 WA RT3
B, NI VNS J5 12 DA, SR & AR R
IR 60% {2 #2755 %) 83%, McHugh 432353
T RN 11 22 JLFE AN 70% 25551 90% .

WEEN 14: HFFVWHESERE va L
HL 0.2 ~ 0.5 mA, IR 30 Hz, BkHFEE 250 us
BX 500 ys, F¥kATE] 30 s, [E]KETE 5.0 min (3ER

# 97.41%, 113/116)

JLE H AT K 2k 15 R F %S4
[ A AR (R LS 50 B S AR
W—5"", BHRT AR JLE VNS 5T H5R it
FEOLRER R S8, BGRB8 16 FEAILAS 1] 1E 4%
TEARE 1~2 .,

W98 078, VNS IR I7 10 5 A3 450 % 3 [H J2
20 ~ 30 Hz, fIXF 20 Hz MR IEAN S5 7= A Prwvin
BOR, =T 30 Hz MR S R AR A 1T BE A7 A2 T
e BP0 05 2K 7E 1 2 0 JRURS: " o I R A Tk B R
250 ~ 500 us s [ 2002 4 Heck %' i 1 VNS %)
WSEOE R B 0.2 mA, JIIEER 20 ~
30 Hz, k585 250 ~ 500 ps, AT 30 s, [ 8k
AFIE] 5.0 min, 78 4 J& DL _E @4 Bsf 8] 45 e 3 I 32 8 &2
1.0 ~ 1.5 mA, % 2 ~ 4 TR, MR
FL IR F1H 0.2 8 0.5 mA . HJ5 56T VNS Hli#%
SR A ES S Heck 2545 1 19 S 5 vk #62K
L

BERW 15: BYTHIUE 3 NN (BEE
—BB) XB HiRH R 1.0 ~ 1.5 mA (GLAEK
95.69%, 111/116)

Helmers %' 357 7 24 7E # 24 TR 0 HL 3715
Y, BIFGE T Hn ) E U DK SE X A A S R R e, AE
500 ps ik 7E F, BELFM 0.75 mA Z#HiHEHNE] 1.5 mA
BF, W LASOS B AR R 4R 4, WOE AR S E s hn T 4y
20%. N TR ALY & S SE PR AR BN B ARk
K, HEFE T E05 I RIS Al Evans 45 A9 BUE 281743
Br, 6.3% 1Y 835 L it i B2 Y 2 0.25 ~ 0.75 mA,
57.5% [W B H IR EEYEFIN 0.75 ~ 1.5 mA, 7 A
36% Y HRHE BFLIEEE 1.5 mA LI L, #R 1.5 mA
24T BRI R TR X AR A R A ALY . Fahoum
AN BT 1178 B RIS IR AR B, HSr T —
AT R, N EOR S N R A &, IR
T WKTE R A A A R, PR
Al 25 L HAT T RBIE(E, 435128 1.61 mA Fl 17.1%;
RIZEE ST VNS N E Rk, 78 12 A H il
SRR 1.5 ~ 1.75 mA B HR K T <1 mA
=25 mA [N,

HIERIA A2 R, PR R N LR A
J FBE A A 15 0 B P I T A7 R AN LR R
T

BHEEN 16: BESE_HBEEE2~3 1A
W 1R, gL ERHERE EESEW, B
ZEITBRBHFEZFHATE (FERZ 93.97%,
109/116)

http://www.journalep.com


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

H A = LS B B AR AR = Y i R A
5% LB W, FIEETE] (on) KT 5CH]
1] Coff) Y il 3 & 5 B & B A M40
DeGiorgio 25" " {3 Ji b (5 25 bt (3 P4 i i)
5 min /N <1 min) A —/NER 5T B 3415 22
5 AT AT BA R B AN A Y 7 23 B RO
E5em, Rz U B A 3 N H SR
W/ T 1 mA, " HE VNS B8 /E & & .
Fahoum 45" JEF Il AR A5 W, 17% (30 s
JF, 3 min 3¢) A9 (5 25 b 5 B R R FRAH G
R VNS & F3k T A 52 04 5 K H L i i & AT
JERAE, W] DL Al S 4 4 F . Kayyali 25
i, Ul E) PR 52 e (10% 382 35% B
%) )5, JLEIWE B E X VNS A W Z R 45.5% 18
Jng 77.3%, S — PG t 28 L BE DT I DR F
1E 77.4%.

WEEN17: 5ERAMHEL, LERETTRER
EEEMRmUBER CEZRHRILHR 88.79%,
103/116)

TERERY & B A AL B E T, R
X175 T 2 08 14 2K 3E P 28 S A R 2 1T e SR L 2L
1. AH H R B = S e i L5 AT RO
it 52 P AN [R) 52 i A I RAE S o

VNS 56 HEHM AL B REF4EIEA K, HiE
MRS A& T e 12 2 25" T2 da il i
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Simulation exploration of novel natural antagonists targeting the N-methyl-D-aspartate
receptor
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[ Abstract] Objective To screen and identify an ideal lead compound with potential inhibitory effects on N-
methyl-D-aspartate receptor (NMDAR) from the ZINC15 drug database, promoting drug design and development to
improve epilepsy treatment. Methods Potential NMDAR inhibitors were identified through a series of computer-aided
structural and chemical virtual screening techniques (Discovery Studio). Structure-based virtual screening was used to
predict and further filter candidate compounds based on physicochemical, pharmacological, and toxicological properties.
The binding affinity and chemical bond distribution between selected compounds and NMDAR were then analyzed, and
the stability of the ligand-NMDAR complex in a natural environment was evaluated. Results  The study identified one
novel natural compound from the ZINC15 database, with ZINC000096085903 showing low rodent carcinogenicity, no
Ames mutagenicity, no developmental toxicity, and ideal physicochemical properties. This compound demonstrated high
binding affinity and favorable interaction energy, with the ZINC000096085903-NMDAR complex exhibiting more
favorable potential energy than the complex formed by NMDAR and the reference ligand ketamine. Furthermore,
molecular dynamics simulation indicated that this complex remains stable in vivo and can inhibit NMDAR similarly to
ketamine. Conclusion ZINC000096085903 is an ideal lead compound for NMDAR inhibition. With higher binding
affinity and stability when bound to NMDAR, as well as slower metabolism, ZINC000096085903 showed significant
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potential for long-term epilepsy treatment.

«13.
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The changes of white matter diffusion tensor in MRI negative epilepsy comorbid sleep
disorder evaluated by tract-based spatial statistics
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[ Abstract] Objective To investigate the pathological mechanism of epileptic comorbid sleep disorder by
analyzing the changes of cerebral white matter diffusion tensor in patients with sleep disorder with negative magnetic
resonance imaging (MRI) epilepsy based on the method of tract-based spatial statistics (TBSS). Methods MRI negative
epilepsy patients comorbid sleep disorder who were epileptic patients treated 1 in China-Japan Union Hospital of Jilin
University from January 2020 to December 2022 completed the Epworth sleepiness scale (ESS) and Pittsburgh sleep
quality index (PSQI) tests, and those who complained of sleep disorder and PSQI index = 11 were monitored by nighttime
polysomnography (PSG) and those with objective sleep disorder confirmed by PSG were included in the epilepsy
comorbid sleep disorder group. Healthy volunteers with matching gender, age, education were included in the health
control group. Diffusion tensor image ( DTI) was collected for all subjects by using a 3.0T magnetic resonance scanner.

Diffusion parameters were compared between the two groups using TBSS. Results  This study included 36 epilepsy
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patients comorbid sleep disorder and 35 healthy volunteers. epilepsy patients comorbid sleep disorder showed

significantly lower fraction anisotropy (FA) (P<0.05) and significantly higher mean diffusivity (MD) (P<0.05) than the

health control group . Brain regions with statistical differences in FA reduction included middle peduncle of cerebellum,

genu of corpus callosum, body of corpus callosum, splenium of corpus callosum, anterior corona radiata, external capsule

and right posterior thalamic radiation.Brain regions with statistical differences in MD degradation included genu of

corpus callosum, body of corpus callosum, anterior limb of internal capsule, anterior corona radiata, superior corona

radiata, external capsule and right posterior limb of internal capsul. Conclusion

Patients with epilepsy comorbidities

with sleep disorders have widespread and symmetric white matter damage.The white matter damage is concentrated in the

front of the brain.

[ Key words] Epilepsy comorbid with sleep disorders; Diffusion tensor image; Brain network structure; Tract-

based spatial statistics
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Analysis of electro-clinical characteristics and surgical outcome of low-grade
developmental tumors in temporal lobe
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[ Abstract] Objective To analyze the electro-clinical characteristics and surgical outcome of low-grade
developmental tumors in temporal lobe. Methods The onset age, seizure duration, seizure types, electroencephalogram
and surgical outcome of 49 patients with low-grade developmental tumor of temporal lobe were analyzed retrospectively.
Results Two groups of the seizure types were divided. The first group was spasm, the other was focal onset. There were
12 cases in spasm group, with an average onset age of (1.00+0.59) years. The discharge was extensive and multi-brain-area
locaded, especially in the temporal montages and the ipsilateral posterior montages. There were 37 cases in second group,
with an average onset age of (8.90+8.84) years, mainly including autonomic seizure, tonic seizure and automotor seizure.
In this group, the discharge was mainly recorded in the temporal montages, which could spread to the frontal montages
and less locaded in posterior montages. The difference of onset age between the two groups was statistically significant
(P<0.01). The average follow-up of spasm group was (2.80+1.57) years, and the surgical outcome of all patients in this
group were all Engel I (100.00%, 12/12). The focal onset group was followed up for an average of (6.50+4.78) years, and the
rate of Engel I was 91.80% (34/37). There was no significant difference between the two groups (P>0.05). Conclusions

For low-grade developmental tumors in temporal lobe, there are two seizure types, including spasm and focal onset. The
onset age of spasm is earlier, while patients with focal onset mostly start at childhood or older, rare in infancy. Surgery has

a good effect on the treatment of temporal lobe developmental tumor epilepsy.
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Patients with epilepsy who had a first seizure while driving a motor vehicle: a report of
five cases
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[ Abstract] Objective To preliminarily analyse the phenomenon of the first seizure in patients with epilepsy
while driving a motor vehicle, and discuss its harms and possible coping strategies. Methods  The first seizure while
driving a motor vehicle was investigated among epilepsy patients who attended the First Affiliated Hospital of Soochow
University from June 2020 to March 2023. Results A total of five patients had their first seizure while driving a motor
vehicle, all causing traffic accidents. One patient had a generalized tonic-clonic seizure with a first epileptic seizure, two
had focal seizures with impaired consciousness that progressed to generalized seizures, and two had focal seizures with
impaired awareness. One of the patients caused a fatal traffic accident, leading to the death of another person who riding
the electric bicycle. In this case, the patient's driving license was revoked. The other four patients continued to drive after
the first seizure. One patient terminated driving 5 months after the diagnosis of epilepsy. Two patients drove less since
then, and one patient continued driving as before. Two patients experienced seizures again while driving, and one of them
coincidentally had his second seizure while driving. Conclusions  The first seizure while driving may not be uncommon,
reflecting the severity of epilepsy and driving, in which traffic accidents can be fatal. People with epilepsy are currently
prohibited from driving in China. After the first seizure, patients should immediately stop driving and go to see an

epileptologist, avoiding further endangering themselves and the public.
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BRI EIBLE . 733k IS KLF4 548 2 MAE0 h AL 3R PE L, RN BUE Sl 2o 4 i &
(HT22) , fli A RS FIE A 2 TCFE T 241 85 1k 40 AR VR Ry PRSI 52 36 A58, fif FH Real-Time PCR A5l
KLF4 1323k /K, {#F] KLF4 # 5PE siRNA ¥ 3% HT22 4000, B2y . XTI (Curl 4H) A2 ik 540
(Glu#), X432 M4 : GlutsiKLF4-1 ZHF1 Glu+siKLF4-2 4., %1 CCK8 vEA 4 40 (0 40 i /) . 45
KLF4 7E4 2R 75 HT22 40 i 8 v i3 Fhm, 1 T 8 KLF4 GE T AR IRIE S HT22 4 A 7 b
GRITIRR BO% 11, e T/ BUE S 2 G4 KLF4 535k, T T i KLF4 5035 T 8 2% S 1 HT22
YA A D) RE BTG 1, #EPH KLF4 7T gl 2 5 PR SR N N A 2 1 0 1) & A e

(%8171 Kriippel FEH T 45 M0 ; A28 ; A%

The mechanism of Kriippel-like factor 4 in glutamate-induced hippocampal neurons of
epileptic mice

YANG Yang', SUN Hongying®, Celemuge', Cheliger

1. Baotou Medical College, Inner Mongolia University of Science and Technology, Baotou 014000, China
2. Department of Neurology, First Affiliated Hospital of Baotou Medical College, Inner Mongolia University of Science and Technology,
Baotou 014000, China
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[ Abstract] Objective Explore the mechanism of action of Kruppel-like factor 4 (KLF4) in the oxidative damage
model of hippocampal neurons in mice induced by glutamate. Methods To clarify the role of KLF4 and glutamate in the
oxidative toxicity of epilepsy, the mouse hippocampal neuron cell line (HT22) was adopted, and a neuronal death
excitotoxicity cell model was formed by induction with glutamate as the in vitro epilepsy experimental model. The
expression level of KLF4 was detected by Real-Time PCR. HT22 cells were transfected with KLF4-specific siRNA, and the
experiments were grouped as follows: Ctrl group, Glu group, Glu + siKLF4-1 group, and Glu + siKLF4-2 group. The cell
viability of each group was detected by the CCK8 method. Results KLF4 was significantly increased in the epilepsy
model of HT22 cells induced by glutamate, while downregulation of KLF4 improved the proliferation and viability of
neurons in the epilepsy model of HT22 cells induced by glutamate. Conclusion In the hippocampal neuron cells of
epileptic mice, KLF4 is highly expressed. The downregulation of KLF4 improves the proliferation function and vitality of
glutamate-induced HT22 cells, indicating that KLF4 may contribute to the occurrence and development of epilepsy by

participating in the regulation of oxidative stress responses.

[ Key words] Kruppel-like factor 4; Epilepsy; Glutamate; Oxidative stress
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I, TR ) SR DR AT A AR Y T ik LA e R
B AT B A U L R STAE
W9 s L RO 6 A B A N O T
FHIC o O A IR 2 ™ A R 1 PR 4R (reactive
oxygen species, ROS) , ROS AJ LI EE A bW i R 48
W ZETL, BE— e R AR 4

TESGIR ) A BILTR Fr, PERES 225 A AL D BE
R TSI . HrPAL4% KLF4 , KLF4
Je— R ZINRERE SN 7, TR T N B A b LAY
SAIEMF SR, S 5 WU O HLH T e 5
ZERAE ISR | P ORAP 1 R 283088 I3t e
SARTIRE S SO o AR BRI O HE— R
KLF4 FEWUIR A0 P VR FIBL] 30 U2 7738 1 4
RIS SR S, 9 T AR BT 06T A R
AR

1 #MRETE

1.1

111 E¥Eamie 36 B0 R D204l i R
(HT22 4iffd) , W TrhRIBe 40 . HT22 40
7% T DMEM }i3E3r

112 EZME XA 26 R PCR L (ABI,
EH/E) . AYE 4 (Thermo, EFE) . —EAbikEs
FEHf (Thermo, FHEH) . MR EH o 1Y
(Eppendorf, fi[E) . SYNER GTMX [ #5 1%
(Biotek, &) | W 4 FACSAria (BD, 3£
) | B4 1% (Thermo, 35 [E) | 4024w (Jb
7% Solarbio A H]) | L-A2 R (glutamic acid, Glu)
(Sigma, [ ) | Kainic acid (Abcam, 32[F) . KLF4
siRNA GEHAY), i) .

1.2 FHik

1.2.1 fmfedEdc HT22 40050 BIRhAEAE 6 fLbRak
96 fLAR T, IFTE 37°C. 5% CO2 My FREE rp i85 35
24 h JF AT . SCER AT B . XA SRR
PRI 2 A A Z IR (Glu) Ab3 24 h, 2k EE
H 5 mM] .

1.2.2 Real-Time PCR  HT22 40 g tf il A 1ml
TRIzol 24 i 2 LA i b L RNA, B =i 5y
cDNA, & PCR S I 1 & If i 8 i 561, H
GAPDH fE AN SR, 5IWMF B ILE 1,

1.2.3 KLF4 4% 71 siRNA 3 % HT-22 20 fe. &3
HT22 4, #E£ 50 uL AE I R 775 Opti-MEM
FEFRW 43 A 2 uL lipofactamine 2000, 1.25 pL 20 uM
siRNA R G, RS, ERCE 5 min 25 H; HIRS
JE PR SRR G, RS, BIRCE 20 min, &
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Gene Primer direction Sequence

KLF4 PCRprimerF  5-GGCGAGTCTGACATGGCTG-3’

PCRprimerR  5-GCTGGACGCAGTGTCTTCTC-3
GAPDH PCRprimerF  5- AGGTCGGTGTGAACGGATTTG-3’

PCRprimerR  5- GGGGTCGTTGATGGCAACA-3

Kk,
T 1

*kkk

.

0l

Glu Z-#FfE] (h)

mRNA A K KLF4

6 8

1 GluiFSH HT22 B AMEE f KLF4 HRIEER

JE A BN AR TR T, FEA RS, ARAEF g
7% 6 h e 3G TR
1.2.4 Western blot M #-41 HT22 4 g FIZd i 5% v
Wb o B R R Y, BCA HRIE B Y =,
100°C ZEVE 10 min, BE SDS B¢, [FE, 80 V fH &
FLJK 60 min, %% 120 V fH K HL K 80 min. 300 mA
TE I 130 min, AW 2 h, PSR
(tris buffered saline with tween 20, TBST) %, # %%
W, —PL4CIHE IR, ZH=EIRME 2h, TBST
Ve, BOhlZEH, B, FIF Image J A4 HT K AR
125 CCK-8 % WAL XY A5 1Y
HT22 4if, 45 408wk B2, 96 fLik LI A
100 ml, 5% CO2, 37°C ¥53 40l 24 h, HFLIA 10 ml
CCK-8 IR . AkEei s 1h, HIYL (iR e, mbni
T 450 nm & BALYOGE
12,6 #itFmEx  LEAEEIRM GraphPad Prism
9.5 B, BRI MR spss 26.0 BAFHEATEHE Y
Gt AR, A BRI SR o S bR R . T
S GORE 4 [B] HL R ST AR AR ¢ KR5S, P<0.05
R 2E R EA G
2 H#HR
2.1 GluifFSH HT22 FNZHAREE f KLF4 9%
KIER

iz i Real-Time PCR £l 5 22 /5 5 HT22 41
LU A Y b KLF4 AR B ] Rk T 00, 45 R 0
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e Glu P00 HT22 40 USR LR th KLF4 (935
I (WA 1), HESASIT2EE X (P<0.05) .
2.2 Western blot # il KLF4 45 R4 siRNA &%t
HT-22 ZHAf

iz F} Western blot ¥ il] KLF4 #5574 siRNA 4%
Y HT-22 40, 250 8. 5XFRAM ., KLF4
FIFEAEE T, WE 2, HZEFARIT¥%EX
(P<0.05) .
2.3 CCK-8 ¥l HT-22 #faiE 5

CCKS8 57 &AM A AN pE G 71, 25 R R
5 X HRAHAH EL, Glu 21 41 i 34 58 R 7 B B B AR, 1
Glu+siKLF4-1 41 . Glu+siKLF4-2 41 4 s 44 58 Rk /14
XA, 5 Glu A EE, Glu+siKLF4-1 4. Glu+
siKLF4-2 ZH 4f i 84 5 e 7 A T4 7, ULIRT 3, H.25
FAGHE L (P<0.05) .

3 itig

TR 1Y Z R BILTR] T o S A, B 2 B R
TR ey P AR S P A 2% 38 SO ) A R AN S i i
KM, Glu B & R g b B XA fEAR &
BRI 2 —, Al G| 2Tt B 2 i 5 S0
o (RIS, O & A R Glu W MEAE A T e
PO AN A 3, 32— 25 I E R 175 B
5HHALSSE AR, KEA SRR, fhzeoo
KETHFEAS, WA KERN ROS, XEEAEM 4+
SR T AN, EAIIE O S R BV 2 AR B
S FHLRIACSUE—e" . Rk, M on A TR n
SEUBR LA, FEREE ROS B A2 A1 I TE LAY
FALRL O EE T A 4o seT; XS R ] gt
SRR KA B S HEPEFRAE . AR X S SC MR R E
AR AR DR L R il o P A B A S

T . AL R S e R E AT G, BE-AAL
N7 38 - 9 E S — > AH LB BRI BR, SE A
PEOG R IE— A IR 7 o 0 20 e %) K e o i A 4 i
P, FECTEIR AN, BrEALR AT R B
TR IR ot AR LA EZ, P2k N1
S5 T S8 AL R X — A4 P FE, KLF4 78 H b 4 i
HEEMWM A, KLF M2 iiei sl -+, 250
T RAE | P IC IR TR 2 Ml AR A5 2 A i
B, A E NI LM, KLF4 255000 i HL
AIRE S M RAE . M2 PR | MR R A 2
i 5T M AR T e S S AR OC . BRI RFE R,
KLF4 mil/ NI S, /INBE BT i br 58 . BEIE I
T4 bR i W 2 o O HAMAE S g T, X
W] KLF4 BB &5 515 % RO RO & AR, HaT

e43

*hkk

1.5

*kkk

05 F

Relative KLF4 expression

siNC siKLF4-1 siKLF4-2

2 Western blot #: il KLF4 5 214 siRNA # 3t HT-22 40

ol
*%k
s b . |
*hkkk Kk
210} | ks
£ + T
E§
5 T
= 05 f
o}
0
Q> &> N
Oé & QW Qb‘”
&
S &
) &
& &

3 CCKS iEHil & A 40 f g Ak

el BRIEGF S S S TR AN . E
HHFFE R, Glu BERIIFL fih & #h £ 50 KLF4 mRNA
FIEE FKSF B P 7, KLF4 o] fig i i 98 4%
Glu AT HEAE S AL S R & A . SR H i
PRI R AN, FRATHE B AR Py RS h 2 563
B ] KLF4-%8 400 -Glu 2 59500 & B2

ARWFSE R T HRIT KLF4 X 75 S 0 25 058
TR sZI, i Glu i S s 2000 T 24 A A
JHL AR TR A Ay A SR S B 78, 32 FH Real-Time
PCR #5illl KLF4 f3RIA7KF 2 T, WIALHRR T
KLF4 AT e ANk 2 5. 8 1T iff—2
YGE, 4 KLF4 R340 siRNA 532 HT-22 4k
UUEK KLF4, R CCKS MM 45 LAY A o aE, 3%
11453 458 . I % KLF4 Ge345m HT22 40 j %t
Glu FACEEERFEPUE, RS di MG )y, Lkt
FERI U KLF4 n] 6830 o 2 5 98 S A N U g
KR MR 119 A R T o

{BAH A7 AE— 22 19 )= B, AAE KLF4 X4
SR (I VE LI AE Glu (9 S BRI )2 1 AT 01 20 1R
1, B2 KLF4 &2 i 5757 ROS B 7K AT A&
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AL 7 5 2k nT LIa g i E ROS A
F B3 s — A5 W B KLF4 7ER0R 4N A vh 2 55
AACST VR HIBLH

FIZE WA PrafEE TR P
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ETERHRMBE L B 1 EmE
v = Y R A

IEW, XNEK,
S RHE A2 I B2 B IR R DULIREEBE 322 9B (RRIL 430000)

[EHE] L&MW TN (developmental and epileptic encephalopathy, DEE) J&—2& ™ H f 0 JLE 128 R
BLR B W, JRRIE A B AR 2V E R R M S R BT . X EPRA G LA TG BT, B2 5
ARt SR TULEE R ARk, i 4% 300 19 & & S A% DEE AR BALHI B2 38 T3 il i, IR Es ik
FN IR ARG 0 2 e 00 A i AR P VR TS T 1 T2 06T o AR SCOK R G0 IR & B P00 1 i s v 455 4 R0 ) R Aii
D265 (T S 20 SR, S TS S XV % A0 R A s 2 Joe B i f Aty e R B

[R8IA) RKEMWURIER ; Wi, Bt IReEd:; SitsEs

Application of graph theory-based brain network in developmental and epileptic
encephalopathy

SUN Xinbin, LIU Zhisheng, SUN dan

Department of Neurology, Wuhan Children’s Hospital of Tongji Medical College, Huazhong University of Science and Technology, Wuhan
430000, China

Corresponding author: SUN Dan, Email: bloveriver@163.com

[ Abstract] Developmental and epileptic encephalopathy (DEE) is a group of diseases that severely affects the
neurological development of children, characterized by frequent seizures and significant neurodevelopmental
impairments. These diseases not only impact the quality of life of affected children but also impose a heavy burden on
families and society. In recent years, the development of brain network theory has provided a new perspective on
understanding the pathological mechanisms of DEE, especially the role of structural and functional brain networks in the
process of epilepsy. This review systematically summarized the research progress of structural and functional brain

networks in DEE, highlighted their importance in seizure activity, disease progression, and prognosis evaluation.

[ Key words] Developmental and epileptic encephalopathy; Brain network; Graph theory; Functional connectivity;

Structural connectivity

KB PERUR 4% (developmental and epileptic
encephalopathy, DEE) & —#1 Il /K FH353 4% 5 o ()
LRGP, A, 8 R L a0 L
B, T EERIA A B B A LA SO AT
BB S5 0 S R I, RV & VR ], L R B
WARERE , L ESHEEFR RS NE"", &
PRUTHGI B X X 2P AT 1002, R 2 L
PR 22 ZE A 1F (infantile epileptic spasm
syndrome, IESS) . Dravet £ 1iE (Dravet syndrome,
DS) &, [Al I 945 1 — 2L 4G T 2L LI Sop A= LI
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(9 DR SR 25 & E . DEE SRR 4%, HAj
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R AN, W B B | s B R
A2 50 R T B AT B A AR R S e SRR A
IS 15 5 ™, N DA A
1 JER o g o 4%
1.1 #Eid

AR, R B 22 0 B9 SR R R —
06 P 245 2 ' AR G 19X 48 S FE AU 2 VRS, R
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X

55 (ND)
YA B AT
rhA U EE (BC)
FRHEREAEKE (CPL)
%, RZ, {7 BALE B,
2JHHR (GE)
REFE(co)
N
JREBACR (LE)

PR T T T ALY 005, R 2 SRR B BB — o W U Y R TR R 2%

BT ARAE R4 TP A SRR Y R RE D, (RDBOR BRI Y R TE R 46 B 2L
BT R IR R AR Y A, P87 R 2R PR RSB TR, BB, A [0 s ) {5 B A P

SRV A RS AR R BE RO P 200, A THEEE (5 BACERIRE Sy, BRI, A bR
PRI S &Y A I EAH RO, i 2K R iR e R I S R R BRI X IR

P2 AT AT A5 SRR AR BE A RS AR N5 32 100 226 o ) 9 50 LU AL RO 2 P

PRITR X BRIEA T3 BRI RE T7, PR, 1345 2 W45 ARl X 4 1 B A i

ANIES R 2

[ 4 25 e 19 R R ORI R i S I . AR T R S AR B - P RS 5 e

ARFNGIHTITHE, FBENGER (FHE A [ figi X 8] 1 fid
HESE) Ffe ORI DX Z B i R 208 3)) A~ J7
T FEATHESE

1.2 B M4 hr A

PRI — B FH T4 3R R0 4317 52 2% X 488 R 2502
TH, HETC7Em M a3 8z m Y &
PRAL T AR G R 2 2H AU iR AR, RBAE TS
Bl e A DR ) 2L VRS T A G 0 2% 1) 4 45
FRAE TEEIR, BRI 25 i 15 5 (node) FlZE HEX
BETT I (edge) ZHAL. 9 AR X, T3
AR AR i X 4 A v s g i 1.t ]
WA T I 26 AR PN A BE T A, R
XL 2% PR SRR AL Z AR SC R, 2% )
PEFEFR L 17,

1.3 Z5H R0 4%

55 RE VG [ 2 2 415 L T i P A 28 o0 22 TR A )
HEHE T AR 4 B P 2 2 A R R X 2
() P A 3L 22, I %) 235 ) P R 5 R Ry ¥ 5 5
M. iz %GR (structural magnetic
resonance imaging, sMRI) , i iz %F AN [R] 40 21 iy 7K
Oy F AT IR, AT 7R R a5 A0 05 ., T
B0 25 W) (B AR B 25 2 A8 A6 SRR B 1R
(diffusion tensor imaging, DTI) H Tl & 7K 73+ 7F
G 1 BT AT 4 v T BOREE, B BT AR OEAT A
SERPERE L, [RIB AT IR S, DT AR B 2F
4 SRR B 32 42 1Y) DX ISR A T DA I 00 2% 295 44y i) ) 3
",

1.4 IfBER M 4&

LI GE P i 0 28 5 T AN [m] fik X 1] 2y 6E 1 2 74 ]
AR, ST RIGFEA FPIRES T 0 8 44
P DIRERE IR 1% (functional magnetic resonance
imaging, fMRI) i 2 I 5 A 1l 7K P-4 i (blood

http://www.journalep.com

oxygen level dependent, BOLD) 155 i A5 4k >F Wl
RS s 7284k, TR]HE S R ik X I i 28T i 5
A3 Bl A X A ] R DX SR 45 5 23 B A [) il
DX 0] A4 T i 2 422, AT P A7 M 0 45 i R T
(electroencephalography, EEG) # i #f &l
(magnetoencephalography, MEG) 4351t ¥ #1220
L G778 Ak, 5T [R5 810 43 B A g2 14 i 1Y)
26 AT L FH AR i o HE DG T 20

2 M TER B IR R T R ST

2.1 MM &R R
KAWL T8k 2 i UEHE 2 BH , J500 i
I 45 7 45 K RN Dy B L 5 R A g X 46 STl B
4 sMRI J DTI BN, Fet/FAEANTa] 2 ] 3 B3R 2
T O ZER /IS A 22 1) g Jo DX 55 ) X6 4 R ki
PEAT AR AERFSE , 00K 4 eh el g™
T DWI 09 X I 19 25 [ 52 i1 (tract-based spatial
statistics, TBSS) WF5E 341 & L T AN B JE A 1) TESS i
JLI5 0 1 R TS L 57 000 i = 0 /0N i 4 50 45 1) S 1
(fractional anisotropy, FA) {E T}, fEAERIE MR
J S Ay, W R T ARSI FA S
KB R R AAHE, X F IR R EoE A A
LR BUS A A" R & B, SCNI1A
AR LRI AFAE R R 45 2, Bl R
TUBCER, 2S48 2 PO B Lenge %™ 7Eil i
W2 K DS BILW N E AR E b Tilg S | £
=R I % K )2 2 AR Ak, BRI 2
4, [}, 76 PCDH19 587 AH5CHY DEE &)Lt & 3t
TINGEE IR AR R ST B E R, U
JEAEME S ARBURIE AR Oy T 22 5 0 %™ 7 et
ELREAE R AR 8 LR 9E v & 0 A8 LY i ) e
k™ XERFE W T S fE DEE Eow L Ak
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B 7 OCHAER], AMEXT T DS A AR W
BIF 5 v 3 0 I PR 3 B U2 3 (9 HE AR Sh R AR E FN
LT E T 5 D TR AR A5,
2.2 INEER & HY
22,1 BEBEGAT  BEENERY], IESS B
IR X I 2 A0 EEG B e B & 25"
Shrey 45" %t EEG MY S&PE4r M7 A& B IESS UL
S5 g e RRZH AR Lo H Th BB 4% W& 1o . A AT
52 R BRI D% A9 CPL, ND Il CC FEAIX, T
BC i1, 18351 CPL 1 BC F{IX, 1fii ND 1 CC #m,
X F W TESS fELEAT H o HALE I REMI 45
AHG AT 5% T S A T ) R 4% A i P 2
Zheng %™ A OCHE L AT L BUAIESE ZF0 7
AL B T BE 0 45 LR VR TIJ G 1 28% FR 302,
— LB TR AR SC 0 H i A b Al 4R D TESS ik
ARSI B A W2 bn 35 o ] I B B3
DX 3l 22 ] P9 A P AR B i 3 AR 5 A LA
WMEMHE, WA F Lennox-Gastaut ZE 5 1iF
(Lennox-Gastaut syndrome, LGS) HI#/F5T H A& HE &
H IR 25 1) CC. GE HI LE A 5 iy #a %,
CPL F#AIK, 158 RH 42 Jm) 1y 028 e A 0 i Xk HR 2 2 34
5%, [ IF A BRBXE 22 1 A LGS A 38 20 1 49 8 B
BE™,
222 fMRI##F  BEAXS T & LAY # A
ShAS I AT o2 R B T D REF I 8 ™ R sk
2z 4 RN (idiopathic generalized epilepsy,
IGE) 3, & B L Fe ik B Jox 19 5 4 B BE 20
AH L B J2 18] T 308 PR o, i Ee i P 2% PN 2 42 BE N Ry
B dE—2 9T R B, IGE H 35 Flfa BEXT IE 3
442 Jeg O 24 Jas P A DL TS St e 2, T Jeg 0 ik O 245 2
RERY T ZH , % b 8 2H 5 BT DRI AR L 2%
(default mode network, DMN) DIRER) 74, MR T
AHOCIA IR R A VR FALAR] , ()t iE B 1 G e 1)
2% 2 0 T VT A R e I AR WS . FE TESS A
FEH R IR LG 2% [Rl A Hesg /N I Rm e, T
Xf RRAA A 15 B A RE D T, W] e B 4 i IX Ry
BFRRCEREAR, ATRESC I T IESS S 25 R ik I 2 rh g
REA B RN B 2 I AP AT 25 X ] i
ABESEHh e B TESS S8 LA XU Fr i Jay i e 28 0 7%
S5, RV ECIKTE KR N S5 e A A ke
HEAEA™. AMIFTE R BZIE LR BT Bk
R I 208 S M BRI S DA SZ AR O™
23 ZREHKRATR

i i 454 fMRI 1 EEG, BF5E 0] LAAI A fMRI
23 AL A EEG IR TaI A3, T LA 48 2 X 3

047

VAR A7 A G H L R AT SRS 20 A4 I 18] 2E AR DEAG
T o JBE SRR i o PR S ), AT DOVLER B T 5e %
e R R I AR 5 AR U i 0 e
T P B2 Jo — o T — R [l AR P B, TESS A
HAESAEIANI F B F R 0 iz g . [ i
Siniatchkin 5™ fRFSE & B TR AR5 M B 2
(Ju 2 Fefid ) 9 BOLD A ¢, [R]B eg 5 i 12 U8 5
FZFNEE )2 T 458019 BOLD AR AbAH G . 3k ol B
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Prospect of application of novel neuromodulation technology in children with drug-
refractory epilepsy

HUANG Wenmin', CAO Dezhi?

1. Shantou University, Shantou 515000, China
2. Department of Neurology, Shenzhen Children’s Hospital, Shenzhen 518000, China

Corresponding author: CAO Dezhi, Email: caodezhi888@aliyun.com

[ Abstract] In the treatment of drug-refractory epilepsy in children, surgical treatment has a good clinical effect.
However, for children whose surgical site is difficult to determine and who cannot undergo resectional surgery,
neuromodulation techniques are one of the treatments that can be considered. At present, new neuromodulation
technologies in children mainly include transcutaneous vagus nerve stimulation (transcutaneous auricular vagus nerve
stimulation, ta-VNS), deep brain stimulation (deep brain stimulation, DBS), reactive nerve stimulation (responsive
neurostimulation, RNS), transcranial magnetic stimulation (transcranial magnetic stimulation, TMS), transcranial direct
current stimulation (transcranial direct current stimulation, TDCS) and transcranial alternating current stimulation
(transcranial alternating current stimulation, TACS). This article briefly discussed the clinical efficacy and safety of various
currently available neuromodulation technologies, so as to provide a reference for the rational selection and application of
neuromodulation technologies, and improve the clinical efficacy and quality of life of children with drug-refractory
epilepsy.

[ Key words] Refractory epilepsy in children; Transcranial electrical stimulation; Transcranial magnetic

stimulation; transcutaneous auricular-Vagus nerve stimulation; Deep brain stimulation; Reactive neurostimulation
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HMEVE, RIREZEARFMY . —T0 meta
AAHTICEE T 7E 1985—2016 4E T A ¥ K L ZE ) TMS
5T, WFTREs R KR ZHA R FARRMW, &
TR AN UL S5 UL 2 P S A Sk B2 AN
OB TA A S Fh TSk B R L PR R R T R
B AN RN AT BE R 6 A 26 A8 Ak NS & I
KAE, TE—TPEA DRE LIz shdh 2 L iifk 5
TF-IIRE AR CHEREFE (i RO % 0.2 He,
BRI 10 A Bk vh ) TMS X 34 44
BILPA MR 2Kk 1912 2 Je 2 04T RIS, 4 Bl
DU T 00 & AESUR B B ™ . 56T T™S 1
V) PRV 2 N Ry 2 B ST IR A L S , %A
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B 2 3T B 28 0T LA 3B B g 5 I ] R Ak AR Ak 1
gEREY HATSE T TMS S 15 1] LA & & VR AE
P PR RTREAY, H2AE T 5 Fp b O R 22 WL, FE7E
4.

H2T TMS 3697 JL# DRE M4 4 BI7ak
AR, b TIRIRSE S B B, TMS HZ T
JL#E DRE FARAFIVEAG LA K JZ e, (B —
S [n) R AR, UNFE JLEE DRE AOSTRICKR A, #E5
SEDIRGEA E IRTT RUR NSRRI 45 R 5+
Jigic =

3 LRI RIE

25 fi 22 i HL M (transcranial alternating
current stimulation, TACS) -5 HA28 /i 1 il 3 77 =X
[ = AN ) 7 H Bt o i) B 3 RO 38 R A
ANEA LB . AW Ros, TACS il
KM PN [ AT 10 HL 3 55 A B F A — A DR TRC 7Y
W RS, AT AR 5 R R AT G R KNG
T, AR AR BB A pR 2R SO R R
Ak, ST A R

7F DRE B #093697 7, San-Juan 5 RIE T 1
5 i 245 P 9 £85I TACS RT3 %28 4 d IRTT,
R RTERITE 2 A kT, BEA 154G
RAE, #R TACS %t DRE ff —& 1A . BJS
F¥J T — 3 fif AL X BRI 55 HiE TACS 78 DRE
TR, B R BRESE3 ~5d. 2 mA, 3 Hz [y
TACS il REREARIIN A AEA . (BIZ A5 A )
PO B RN, A 475 J B e TR g L 35 4 i & R
A, 1~ 2 H AR 0 TR SR JERRE R AR

H il TACS 7£ DRE SR 3480, A &6 4
WFoE £ W] TACS ¥AJ7 DRE J7 &0 — M, FIREIR T
TACS A [ S0 R YT A s v, Aok
I B 22 SN [RIA A0 HOR = i B TACS 7RG
7R A AR R, [R) B W AN R g Rz
WOTRIE 5, LSl A AL e 421 TACS-DRE
BT

4 ZREEEREMRERH

HE ML (vagus nerve stimulation, VNS)
E—FGIT JLE A DRE MR A2 )85 7
oo AN DK E PR 28 0 H RIS B 22 O A i R A
YUY . W NS AP kg P A
PREE RGEBEGT, WO X L0 V2 52 M Pl 280 1Y 2%
HAPEDTS TR A, RN AR RS 2 BT
RXEEYRYT T A Y, ARG, TR ZE IR TR


http://www.journalep.com

R A4 7 2025551 A1 1556 10

JFH VNS 7E MRI W H 7 THAEAE R BRVE, H75 2
WA TR A . 25 R 3 X O PR AR DG XU, 28
Rz HLRE M 2 i3 (transcutaneous auricular-vagus
nerve stimulation, ta-VNS) A/ A A 7,
HeAEZ IFIE I, ta-VNS 7] LLOE 5 A AR &
P A A G P R M DX I, ik e 8 S e I Y, JEXT A
PAVRE 33 7 B A () B, A AR A , P22 3R
JPRUR o ta-VNS J& —Fh AR 42 A 0 0 2 8 3597
%, 3 RS A R A R ST, e R )
ZGIE B, DT IA BTG TR A H At f 24 5
9 E Y B RE R R E A B SR, R
A Ao N T IR A 2R ST A AR &
PE™,

H Ay 2 A #4582 UE B ta-VNS J2:44 il
iR A R S TR BIVE A %0715, H ta-VNS
X} DRE M7 405 VNS AL, —I0[E N 1) meta 53
Hram AT 280 filfdi 1] ta-VNS JAYT Y DRE 3%, #f
T TS ARG 1 B IR YT 5 - X O 0N &
VEZRZ1 0 8.9%, 5 VNS L™, Liu 2" BIBFFEN
AT AR AE 12 ~ 65 % Z [/ 17 Fl &, X H
HEAT ta-VNS JRIT I 6 > H A58, 45 4R &t
3N H I ta-VNS YAIT G, 76.4% 24 R0 % 1F
WA B, P R AR R BEAR 31.3% ., £84d 6 4>
F 1Y ta-VNS IEI7I5, 94.1% 22384 MW & VE%
TR, IO R AE R REIR 64.4% . fEJLEMR
o, — I PRI G AE 14 B LT AT ta-
VNS, SE T R AFHTTRL, 13 BIEJLHA 7 68 5
e, IEEA A B1EILAERI 4 D H 5 528 T o
i ZAE, I HIAYT 6 AR, Jr e ™,

FE—T R 12 A A B s BEALIAES K
60 i DRE JLEEFIAL N B E W AWFSE, 1F 6. 12 4
H ta-VNS J8I7 5, B A 0 7™ R B W 3
K™, [F—Wr5E#7E 96 ] DRE L gEfT T —I0
i 24 A B RIFTBIK ta-VNS IGY7 1 BEPLGT
RIS, 8 J& 5 AY Bt 1 db /s 31 2 g ) LR 4 A 2>
HREES., BIERIT 24 85, ta-VNS VAT G &
BT T W e

KT ta-VNS [ WA B 0 2 3k 97 A H-
S, 2 15% ~ 20% MY RE R A, U Bz R0 AR
R o L Sk WD AN SR St i 4 2k
BOLABIAN RN, 2 1% BB E IR T E i e
AR, WO Kk SRS, BT KB ta-
VNS AR WEERN 0 R A, FERIZO
%, XA RE A A A 2 L™ ta-VNS F2 A
B T LT BT AT A A0 T LA 3o 8 IR 12 7 BROK 2% i

e53.

He VR T B E B I — e

ta-VINS {EMUR A 42 i 77 A B4 73
HAS RSO Al P e o R T AR IS A S T R
SRR UE B H Bt B AR, IR 2
B RA, Z bl KR BRAIFTE AR & gl A
7 AR LA K RIS 2, IR kI R AT 58 19
.

5 BREBAWNRIEL

TR )% (deep brain stimulation, DBS) J&—
U UERY e 852 NS BuR EANG R B (R R i)
REE, KB E DX B 6 f k. AR HLE TR AL
Tl A R e A W, (BA7 2235 Al DBS J2&if i Xf
TR AR A D RE 1] 3% A b I8 9 A4 E Y . S
SEF, AHAIR) DBS ZE0A H A i) LAE A [A] 1 ff 28
RGEPINZ 55, X R DBS FHAEF X fr] 45 € 2
9o ) LA B VR T, T 0 B A TG BR Y
S LG M1, OF HBAT RAFRm 3z . 23k A4k
TTAANRIE N 2 RGP B #1527 DBS iR
I AR AR . AR R EE | SRIAE | D
i A BN B TR 25 A AE L BT IR 2% 1 KRR IV A5
S5 o DBS ALFEHBUM LA , 7367 AN [R5 5 T,
PR SORTF™ . FEIRTT A4 AR FR B T T, I R
FHHE &5k FeRiFE A% (subthalamic nucleus, STN) Fl&
FHERPIIES (globus pallidus internal, GPi) . 7EfHZ:
PEIREAE | SRIAAE | FARIE A S B9 15 LR AR 45 1
B, WA /INEAFSY DBS 18T FRGE , (HE5 RN
4 —, H i fecR AR SR = B IR AR R ek [m]
(subcallosal cingulate, SCC) o XJBiJ /R 251 BRAE fE &
) ) R L A R L M AN R SR IS A L PN L o
S FEIRYT IO 7 TRD, N Fr i i A ol Je A 2 X
BRI A B A A B ALk, ARl L
HARRASE], AT & VR D 5535 73%. DBS iR
SV ) 4% AR SR A% T iRk
FEAE ) B2 BT DX o R R J2 435 4 1) [) 42 i) 5% mT R 2541
il 5 50 A VE AR G B A 2 T [ JH o 3k S ) R R 5
(DR VNN 9o e LN

H 5 DBS ¥697 JL# DRE Hll 3 3 £ 24
$5 . Wi R IEH# (centromedianus nucelus of the
thalamus, CMT) . I-BiHi# (anterior nuclei of
thalamus, ANT) . )84 (subthalamic nucleus,
STN) )5 (hippocampus, HC) 55, & # WF5T 11
DBS #l5J& ANT Al HC, HujBFoEiEdsRe, #l
# ANT il HC [/ DRE AR M43, AR
HABHE S 25 AT ASHA E o 5 A5 IR S5 )
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IO IS AZ KT JRy KPR A A, Zead 2 A Y B 7 s
], 54% B HE I A 2000 509%™ i Hoth
WF5T 2B, Al b S 1 v A% AL T %o 4 TP O A
o ABJE T B Z RS, A A A G
E

oI R, DBS il s ¥ A5 T s A
TS R AR MZEGAE . BN, HC FlFE
HE 3 R,  CMT $il iRl %) Lennox-
Gastaut Z& 5 fiEFl 4 B YRR A ETE A 3. 1bab,
DBS #7355 HAE 2L bl 2413840 24, ANT-DBS
) 1 AR & A0 0 41%, 1 VNS R 36% ., =
AHZEHNBLCHN 37% . RNS Hy 44%"

KT ILE B F I P, Valentin 2™ AUHFSE
YN T il Fr i v sk 1E o A% ST A% X ) DRE ()
8 BB, JAYT I B LAUR & VR A5 ™ B R
U 60% . AIFTT 45 5 2 B 76 BOW kR B8 2 v o 4
TP A LT, 2 RO A Hh R TE A A B A%
DBS & HAY . (Hl T ILE KM R f5E & F K%
G WO SRR N FRIGAEAE AR RS A A5 TR A
W25 T DBS FEJLEH BN . BTk, HHET DBS if
JPWUR £ BT TR, 78 L A 4T A g
o FEATRALAS KR, A A A e 5
B MR H LA I A . H R L2
PRAFZEIESE DBS 7 DRE HLH A7k M 28 41k

6 KRPEMRZERIE

J; P 22 )8 (responsive neurostimulation,
RNS) j2&— Bk fAE AL PHIER L M s oz 1 ) 2R
%, EEEMAMNEEHREX TR =18% A
1 8 2 DN ICEVIBR IR AR TEE i T =2
fft ASMs J5 154 DRE (U EHEH TIZ RS . RNS
FIE 6% 380 38 1 PN G LT SRR 15 L, TRV AR T
IGBIT, XAMUBE LA MEAIGIT, ISR 47 T
AT RV 255 A S A T O

FETERFFE R W], RNS Xf 18 ~ 70 &/ I 35 A £k
H2e & 5 ) LE R BT ik s2 7 HAS AL
ST R I 2 4k, Singh 25 it B — TR 5340 36
T 124 M1k KRB LB RNS BRI, iZ W58 I 12
A 56 B, AT 67% BB WUW KA
BT 50% AL, 10% BYRRETE 1 AR S JORE &1
TEAA 5 A LB L Y PR A5, g A T Al
F RNS 3697 32 49 DRE JL3E 5B #, BFoe 4l R4k
7N 6% SCEL TN TS R AR, 13% WU K AE R =
90%, I H o3t AT i 7E 5 A& VR b F T &6
Jri, JLESMANRE LR EZS . xR T
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ARG BB B ILUEAT T8 2= BT, 4553842
75 RNS %8 0] LAWY 36 4 55 50 8 1) i e s
PR M AT A% SEE K — U it RNS TR, LAk
N e S

RNS e ¥l h T k3 & (G 8, (e ]
A 10 S TR AR S Aol 22 I 4% 1) T e T 7 A K 3
WG 255200 . 7F Hartnett 28 195, K
16.5 A~ A WBE VT E] Y, 8 BISFHI4EI4 A 14.7 % Y
JUEE IR HB R & AR AR D T 50%. 1)
(IR A VEATRIE D, JRIT A &L N LB SCEkE
JESE RNS BT R0 bifi 255 5 ) A 4R RS 1M 384 fin, 3 2
SELR W] RNS SEI0T7 /N LI A A 3L T A

LB E T, ARG S 5w WY I &
i, TERA LRI 3.7% ~ 9.4% AEES A
A RNS RG¢Ja B KR Y 5 AR 5>, T
AT AR (1 F5 PN 1 I 2 26 R 4.7%, JERGL SRR 2%

H 5 2 i 24 i W A ) 1 R AL E RNS
7 L R A R, H K 22 RO 5 R
RN'S 38 i SR FF 8 5 28 i S e YR vk T R O 2ok s ol
DU A, R R i v P 5 LA $s Stk — 2
23 RFARIGIT, AI{E N5 DRE &L —Ff
TEAE T ARITR T 4

7 NESRE

JUEE A RN 2 — RS A AR RS AAS, ifANAY
Je— /NIRRT AL DRE U A
FRIT RS o TR Y BREUW X ok BUW X 5 1E
RIGWTIT AT RE IR AR (83 . SR, HBURIX
1z gy X B DX A5 R B )2 2 RE I e ) Xl
i, VIR TR AT e P EOR il 2 Y DI BERR AT . ol
SVEHOR 5L T DRE M BIRYT Tk,
FURTAR ST R W T e L3 b 2 5 SR )T
ROz A, ABATS R B 22 ) PR AE 5 ok 2k — 25 ik
5, 25 DRE LB iR EE 2051k . &A1)
S, BEE P2 R RS AR A i, & P H%
Hliz I 2 4 SR a] DL = JL 3 DRE A9l PR T
RO A B

IR PrAfEH TR o
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WHO 732K T IR BRI 8 = B HFERY
MRHtRE

Bk, BED, B

HSRBERLC S T m B MR (ST 830000)

[ZE] WA CHR (glioma-related epilepsy, GRE ) J&— ™ 52 il Ao flst o 98 58 A 1 s AR T i 72
FOIF A o MR IR A58 v B DX A AR ) 731 ) RE S BOIUR O AL R AR . I6Ab, © 28Kk BRI & A 2 fe 1k i
AR, AR IO R YT IR B OCBE I R o BAE B RTAYIAIR D, JEAS R AT I R AR B i #5217 (14 5 1]
S FHHEE S5 GRE B ARHLH . B%E X GRE BIURAWIINGE, & AR I R 3 i iE 2 5 GRE 19 &L
i, HF 2080 mTOR M K25 GRE MK, 1Sl i [m] It 2 5 B BURM A BUR I . 2021 4F (R A 2140
(World Health Organization, WHO) & J5U8 73 28X iR 18 VR JFUR EAT 18T 2028, 23 g BRI L e B Rk,
Ik A0 73 S B IE A0 /0 5 5 J5 0 B8 A0 5 B A IR A Y X — 0 2R Bl T O R e e A A
JETIR (4 53 - RRAE , HE S R B2 W i MYE AL, JF T REXS GRE BYTRYT FTUS PEAL 7 LR 520 o AR £3 343 3ot Jeefin
WHO 7325k Z e (A5 b (R SE RV R A= ) 43, 45 AR RIS RIS T AR A B, TR PR I SO0 088 () I S L 5
TR ARSCEOR LA 19 5C R, BT HEA IR T 7 kR R AR AR 2R 4, XT3 GRE B2 WrAnifr H.
AEEE L,

(X8R BRSO s I RAFIE; T TS R st

Research progress on the characteristics of glioma related epilepsy under WHO
classification

QIU Hao, XUE Jishan, DU Peng
Department of Neurosurgery, the Second Affiliated Hospital of Xinjiang Medical University, Urumqi830000, China
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[ Abstract] Glioma related epilepsy (GRE) is a complication that seriously affects the quality of life and treatment
process of glioma patients. The genes and biomolecules in the tumor microenvironment may contribute to the
mechanisms and pathways of epilepsy. In addition, it has been found that epileptic seizures can promote the growth of
brain tumors, making controlling epilepsy a key factor in treating brain tumors., However, in current understanding, not
all genetic molecular features carried by gliomas themselves are involved in the pathogenesis of GRE. With the deepening
understanding of GRE, it has been discovered that some molecular features of gliomas are involved in the pathogenesis of
GRE, mainly through the Ras/Raf/MAPK (MEK)/ERK and PI3K/AKT/mTOR pathways, which are also involved in the
pathogenesis of gliomas. In 2021, the World Health Organization (WHO) classified diffuse gliomas into two categories:
adult and pediatric, and further subdivided them into types such as astrocytoma, oligodendroglioma, and glioblastoma.
This classification helps to more accurately understand and apply the molecular characteristics of gliomas, promote the
standardization of tumor pathological diagnosis, and may have an impact on the treatment and prognosis evaluation of
GRE. This review links genes and biomolecules in the tumor microenvironment through the latest WHO classification,
summarizes previous research and recent findings, and provides a deeper understanding of the molecular characteristics
of gliomas and their relationship with epilepsy related molecular pathways. It explores more effective treatment methods
to suppress epilepsy symptoms and tumor growth, which is of great significance for improving the diagnosis and

treatment of GRE.
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Ji 5 988 A SN (glioma-related epilepsy,
GRE) 72 1 Tk e 80 47 A T 5 B RE R &
VB, FERIAAFAN R KA, H s
A WU 58, L P 2R i 4k e 4 R A R A b
2 LR e S AL Y AN ] T AS [ 9601 22 0 440 P Jeg
HHE M GRE £ AEFRLA N 75%", 1t A 1A 4140
(World Health Organization, WHO) IV 2% [ it i 1
20 L JRE R AR 29% ~ 49% . X Bl B A e R
WHO 43435, GRE & A T RERY AR H 7
e 0 AR AL 5 IR B A o e A OG0 AT fE
ko TEIGIR TAES, GRE 5 A5 & A i
TR R AEW A AN TR o P E IR U A
GRE My e R 3™, (AT WP AR e ek
SEVE 2R X2 RGEHN, GRE IR RIS £
U A A A 5% . WHO Hi o3 2 17 A (6] it 598
(] 14 73 TR A, EL55 i3 AH AU B SCIBR M AN 98
ALERE L GRE B 5E, BEARfOBT GRE 34
BB E A Y50 F, XF GRE BT e 10 9

M ok

o

1 BB S £ 58X EMEHER X R

WHO Hf rh X i 22 2R S8 I B8 70 o T Rk
TN B 578 P R SR )L 2 AR R 8 A O I o
Jed . LR BRYSRIBAE = SO0 B . Jmy FRAE BT 4 e
W2 5 96 B s A T A e o I 1 AR IR AN [m] 114 3
ThREY), (BAUEH LU FREME L X 7 BRI
AL, SR RHERRS 2 U8 T B = A A2 B, 2021
A WHO ST T R (432, O ELBE N T 75 i
B SRR 2 e 268, v S s G 1 2
RFZALUT LR WA EA RBIME A
J& (dysembryoplastic neuroepithelial tumors,
DNET) . #£:15 iX 519 (ganglioglioma, GG) . ¥ki&
PR Fi98 (diffuse low grade glioma, DLGG)
AT REAN R . HEOR L S MR R ALE R
HEE K A BRI BE vh 1 B R S o3 AR B DA G,
[ SO A4S o 3l HF WHO 1 405 T 90E LR
RGN e R, WHO 985 IV 90E ok m 23 i
Ji9 o GRE ‘B & A ARG o, Ads JLE B R
PRGN T | 19 R B SR R iR R B AN R
P2 b B2 P . GRE ARG Y JL 2 AL TR PEAR G0
e R FEA A L YE BT (angiocentric
glioma, AG) . VRI2VE B Y 4 I J& F1 i A 4FE 208 14
2 m Pk 2 b B2 & (polymorphous low-grade
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neuroepithelial tumor of the young, PLNTY)
AG TR TR B KAt R A MYB A
UIE  BRIE AR BLE A0 R R R AR AT AR AN, R
MR UL, JLF# A MYB 80 MYB-1 JE S
PLNTY % W F#UM IR 8510, 2235 E A
P47 (mitogen-activated protein kinases, MAPK) ifi
I 5K W BRAF™™ (U RO H DL . Ak, CD34
PIFAMEA B T 2. GG KRZJE T WHO | 4,
25 70% WL, BRAF™ 5875 5 CD34 RikEH
S FIZ MR REIE . DNET (W W8, JLF5%
LT RN JZE, 8 S HIREEH . EBRHUmE
% (International League Against Epilepsy, ILAE)
H DNET 24 1 Ui, (E45 K2 % DNET A& B
BT YA AL A= 4 PR ¥ 324K (fibroblast growth factor
receptor, FGFR) 1 BRI ZE . Ak, FEAMG 7
¥ GG 5 DNET IH2 & PR AH SS9 (long-
term epilepsy-associated tumors, LEATs) , X2 /FJ&
MG FR P 240 5 o 968 10 = 4 i 2 O A R A 2 0
PE B0 Y A0 M, il AR 2R (WHO T -
40) P2 bR . LEAT 5 DLGG fEIi KR
B LR S O T RE AR A — i AR, 1)
eI A EAEHI, I HAEH W MYB K FGFRI
SERER R

GRE AH 5 1Y i fise 5 9o 11 13 8 A7 72 3 ) 1) 4
fiE s EATTHR B UL TR e 2R HA S AR 43
MR, T3 L 2 MR RO, AR
Frr TR IR EERFR, 75% ~ 90%
(O I AETF AR S5 B R A (O A TR S5 1. 5K
LR TS AH SC Y PR 2R AL 466 m i I A7 R L K
TR i 5 AR BT AR L B DIk DA K
Jigeg (o B AR . ST SE P 3R, RV & 1 e
HPURN 2 YA B A GRS, R TR T B
VOS2 L EAY [N SR NN 8 N PR

2 A[EIZEBRR B 18 S MR RO R E

2.1 LEAT 7 GRE B RI451E

LEAT &—#HZ W T ILE . FD4E AR
(A PR, B AT L R TR S5 AN 5 AN R
HE, A8 PR T RIE (WHO 234 [ 9%) , HEA
T )z, RS, ZEIGRERIN L, X L ipyE
RIS E L MELATE R VN . BR T B4R
TV 240 e 968 i A rp oo PR S TR o 281 o e R AR
B R BARIEME R IME 2 LEAT i WS
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R I o3 F RSN T — ST Yl AR s B
SR, LSRN A 2021 4 WHO i i e 43
Zerh, i, A5 MIB 3¢ MYBL1 48 5 (7R84 2
TEAMHLIE | AR5 NI Z IR e 281 Kz ifeg LA
N2 it A as W 2 oo hRg B RTS8 LEAT
M —FR53 o FERBERIAEE SLIEH 7+ 2 T R,
HHTIAA BRAF ™ 288 533k CD34 B9 GG A K,
FGFR1 %7 5 DNET H X, MYB RE 5 AG f
Koo MBS PN LEAT I, in2 B
O R TE AN | LRI Tk 2 T e sl oA T
G S SO A 28 TG R PT BB AN B X SE 251, R 51
AHr, R4 LEAT 7EIER DR K ER, (HE
1A — S 2L ] B REAE 0 & 1R 38 W 78 4F e
(<18 %) JFif, 55 N PRIk i P 32 1 e e Sy i ki
IS 52 e 3 e Jo i 57 | A e A /E AN [R], LEAT 1)
W A AE 220 13 HET I, HECNZ 0L, LEAT ¥

A TN B8 2 T F 50y ol w13 R 1 T e =
i ) AR A K A 2 A s R el 2 8 B R
P R E— B F9E s LEAT L SUB S E
Z, IFHAEE =k WHO 2 A prsidm. 4%
1M, AEPEAL 2 2Z 6] LA A — 3P4l 25 7E LEATs /9
YRz W — vk 2%, IXEEm T WHO 439,
MAE VLRI S 3 SOREIR ) AR R A TR a2
RO A L e NIV 3 N s TN U A S A Tsp i e
F; KREZELEAT ERMR, $1H25H WHO
12, RGBS R ZEFID % . RAFmH, %
PEFE A SE AT e &AL, WG SR g Bl
SR R AR T FRATTRE g 43 28 R e B H XTI R
RIS B . SR, XSRS 32 B O A
JeR, AN/ 98 1 o A MR . e SO+ 4 TR RN - A4 A
4, ik LEAT. 76 LEAT ', 38 % #5381 73 7 ik
Gz I, S by BRI A (isocitrate
dehydrogenase, IDH) 1R132H, 1p/19q FLH2 | sk
fitf 336 %% 5K fiff (telomerase reverse transcriptase,
TERT) Ji3 8 F 58748 5k O6-F B 15 IS -DNA FJL4%
# M (O6-Methylguanine-DNA Methyltransferase,

MGMT) DNA H3Ak, FEAEFEER . #H5, BRAF™,

FGFRI1., FGFR2, MYB/L1 Il PRKCA JE[H 728 A%
UL LEAT SEAR g R0, I 0T fe 4 1) 4 2 W4 .
DNA H EALBEF] 53 B S Hpax — W, (R 2 —
AR, IR 38 B 5 R 8 K A R RE I i B
) LEAT & BASI . JR4F LEAT 59000 2 [A] 13K R
5 4R, E 3 R TR TGS e I PR
Jei A B

GG e WK LEAT 2870 2 5 e A 90 9] 11

e59

70%, HZ2H0k B FH X, X Fh bR £ 0T R
HAEATIIET A . TEREIEIR R, BT
TN T RE A AR, T AU AR
5, T2 MBUSR 2 &5, IF T Ret & 2k X 5,
EARSE R a0, B3GR ERas A —.
MEHLUE AR F, GG E—FHR SR, &
BB A AR 2T RSy, BEAZE WHO T 4%
Jibogd . A I, A D GG R AR (AR P
PREETT TR ) MZEGIET . GG T H LAY LA
MU BRAF™ 2878 . BRAF™™" 5878 5l H AE i
BN, M5 TG . TE4UMI/KF, BRAF™"
RAE A FELEM AT IS fEFL2BRT,
5878 ) BRAF L bl P 6 Jis I A e e 3k, R IR 447
BRAF 7878 B 4 L AT5 8K REAE 43 Ak i 28 0 A 28 i
T A M &, I HW 3 #0142
B S —TIE R, LB BRAF™" 575 5 38/93
(40.8% ) fil1 22719 4 A 598 Fh i) CD 34 K3k i EAH
KM IESE T CD 34 S K NPEVE R GG B R
i s

DNET 7 LEAT I G HEZ S =0 4
A 2/3 MBLES, I BUSUR 21 24 ) L ol i >
AERTIITT AR o X AR IR LT 58 A TR B2 )2, IF
B 2w 2ok, fFEmItRMRIE L, RN
T1 8RS, T2/ =W R )75 (fluid-
attenuated inversion recovery, FLAIR) &if5 %, il
ANPER A BB I Hss R, A S NS AT DL GRS 4
CERIAERH) . K# 1/3 1Y DNET 7E#E 3R %
b WoRELIER . ERMEE T, DNET MBS LIR
K, XAFEAFAE/ DRAS  HEA T 55002 W nT e ELAA PR AR
Pk MR AR AE S A7 7E 22 257 0 B S /D 5% i
FEARAEAE, 3 B0 20 A 1 R 7 5 S 2T )
KR EE b B B ] R IR Dl #p T RS B
T M S IR GG AR, T I IE 19 Ry k1 Bz I &
BAR . TEHLUREL 52 4 K 240 DNET
AT LAER B B FGFR1 JE R AR A o #E—T00 22 Ff
DNEET WJ#F5H, A 18 FF (82%) X4 T FGFR 1
MR, ALFE 9 K TR PSS A T A, 8 R4 X
MUAZAFRR ISR 8 ' FGFR 1-TACC R4y, 1%/
IR, 78 HAT D2 6 o 40 i e L i) e vh A7 A
KM RA" . WA EKIESE T LR &, If
E— 4] 43 F DNT 119 25 Ff (58.1%) iR T
12 ' FGFR 1 W& 2 MR 45 A B A | 10 Pl di 58748
F1 3 FhT S . PKtk, FGER1 B8 7E DNT i Ho
N 58.1% ~ 82%. TERIT KA — /N LEAT 1)
DNA WAL HriF5E s, 76 5 4 DNT MiKrh %A
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KB FGFR 1 878", #Rifi, DNA H 34k R,
DNET /1§ CD34 [JI1£21 5 CD34 FH: GG 4 AH],
UESE T Bk

2.2 SRIBMRRETE GRE FRI4HE

SR T M BT A N AL R i P A SR L L
TR R 18 P AR 2 0 e o 9 B )L A R 18 i vy 0 e
JEJRE, Hor L2 A0 R 18 M A 4 0 IR H 5 GRE
I, X FEEAFE . MYB 8 MYBLI1 785 RN FAE
MIoRIEYE R IE AR, MYB 5% MYBLI 7“8 55 AR FE
R I o B SR | 7 /DA 2 TR ARG R 42
b K W RN MAPK {5538 #6728 S RVRRAE i R 8
RS . AG F1 PLNTY W #iA Jy & LEAT 5
PRI, e 1208 TIRGON I i

R M BTV A0 R S R A R O A R
NI, 36 fidgd i 2 IDHT PR, JF B &
BRI 5 VERIE A AE o BT AT RATEATART il it
A, ARTEE DL, AEREILIR R L, X e
RPN TURAES, Toutl, 2 FEwn, G2
RRET, A —ERERRI, A8, X
i 9ea 2% B0 Ay TG S TR 1 A 2 4 %4 ) TR R 4
YRIB VR M4, BT WHO T 4™, 2kiah
JHIE AT 43 BRAF R ST, RERIR B A A MYB 5
MYBI ZER A"

AG JE—Fhgs b Rz VERb R, X FlihR 3 2 4
AR LR A, B LA B A TR R
2o EREIAR RS b, AG BH RN T1 &g
X3 IR A, LA K 1) 408 30T ik =5 G 25 IR AE i, 3
BERAE MR R BT B T2, AG R EF
FRAIE A 300 ST 06T ) IR, E A TR A4 L O A Bl ) A2
mHES, JEEEIRE . LTI AG i fil &R
ARSI 2] MYB R BB, 3k — 43 FARAE X T
AG 2K AR B X EmE", (HE MYB @& 1E
JUEE RGN I8 I AN E WL, S AE 9 1 e
TR, oA dE 2 B A T O MR TR . Qaddomi
N IS — RS T X — s, TR 15 i
rhu VR BRI 14 BIAEAE MYB Rl g, H
H 13 ] MYB-QKI i & . Wefers 2" fii ]
DNA HUILALBESIITIRATSE T 26 Fidl 2124 REAE R [A]
¥ B TE A LR R e, O L B 44 ol [R5 i8
PSRRI, R EATER T — 15 A 2% 0%
BAS TR) P 2000 7 56 o 3k S [ I /R T P o 2 Mg o 9 e
JETE MYBLI 5, MYB 3£ [HJFEH A 77% B9 B 47 7E
MR, FEERINYE VU S, MYBL1 F1 MYB il
B o RUE AT ok 18 1 Ao 28 B SO0 ek R T 2004 4E 75
UARGE, (HH A& WHO LR 4N, EA1nl 1%
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T — AR L2 LB LEAT, 5 AG 9K
B /R AR P T B — A W o X e R PSR IR T4y
T L2 E B RN 5r2E LEAT sk

PLNTY £ 25200 A XETR PN 1 LB+
AR K2 80% R ) K A= A, HLIR R VE 2
EILE ST DAEMN 4G . PLNTY JL P82 T
KMz )2, I Hw SR e R g
I, PLNTY RN T1 F5if%f55, T2/FLAIR &5
5, AR A I EU RN, A ST UL
FOIREER, A5167E PLNTY HhaEH# 0. HE1% |,
PLNTY & WA o2 R BRI, T 5
BEALA 5, T AT RS A 5 5 0 A AR e LA X 4
SR, IDHT A B R IR F CD34 (R4 % FH P ik
ABITHHi2. PLNTY R UL 5 nY S B v sl A 22
Sy Eh, PG ILAE H 2011 4R E KT E,
PLNTY #¢U5°% WHO I /. 4 K24 PLNTY
HRl LAWLEE B MAPK 3 i 5%, 41 BRAF™"
2.3 BRM4ER MK REETE GRE HRI4FE

Jry B BT 40 LI SR 7E 2021WHO BT/ 49
5 B 4 i A B P 40 M8 (pilocytic astrocytoma,
PA) . A E4IMIAEFRRE I = 00 B 4 . 208
PR 0 B Y AR | AT AN R T A0 U
BRI R AR B . PA JE )L PR
UL P B PR =2 — , 228 e A P /N ik s T i /A 22
M TR, PA AN BRI A SR ) K
SRR AR R, R R B T3 AN DA I s A
FEIMIKRIR, BIEF 28R TR R H, PA
ERE 3], I HAE SO H ek H28h LEAT 2
— U AEREILAR R I, PA BB 3 BN 48 b £
Bl AL 1G5 () BE 25 Y o 1R R 2 — R R R 4N
LR, ELAA RRAFME A SR AL S A4 1T, G B
AR AL . 2 R IR £T 2 g T M O AR 21 i 11
BB L ZY, DL 0 5 i o 40 LR 240 R 2 R 1Y
AT 2

KZH PA 5 T HHEJ& KIAA1549:BRAF
B FEY MAPK 3 Bl AF, KIAA1549:BRAF J2:45
KIAA1549 3£[N 5 BRAF 3 R A IRA 2878 . X
— AR FE /N PA R EEZE RN PA HEE R L, 3X
FhEl G2 T 7q34 & FAIKZ) 2Mb H Bl ER B
MM, $5 BRAF R K N S i il %
PR TG U7 RAS/MAPK {5 5 k'™,
KIAA1549:BRAF Bl &5 75 PA RN & A A 5
HEIE 70% 1) PA BB AT RIS I 25X Al A, 45
JEAE/NMIB PA T, R R R 90%, 1 E K ik
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PA WK H R L 50%. BR T KIAA1549:BRAF fill
&, A HAl — e 50 MAPK 18 A0 35 PR ol 25
15 BRAF™ j5%¢7% | NF1 /) | FGFR1 573 Flgh 45
8, HIX BRI K A R AR . KIAA1549:BRAF
AlA RSB T PA W HAA EEE L, JUHE
TE L 2 B ~F & BN WA 8 75 2 AR A TR 97 e
BF o BeAh, XA R R R TR R IR T
S5, it BRAF 5 MAPK 3f B 50 . %025 1Y
PRI T 2 2B, BRAF 1575167 #4 BRAF
BlA i) LB i e v ks Hh— 2 BT SR, X
F BRAF il 551 Gnfaf 20 MAPK 3 4% 4 45 43 A
N33k B3 % 5 PI3K/AKT/mTOR 3 J% =2 6] FY Bk &
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H TR [ Va7 B T %, A PA BIRYT AL T8
HIAILAA A B

3 NESRE

GRE M &4 5 ZHEME, & UG R AR A
RALRAENS, MR R R, PRt KA B4, Z5UK
257 GRE HH 5 I #8 BAT AR 35 /0N | Ao T
Byt R AR N RRAE . I IR SR S 20
P 2EABAEAS [R) ST B s v e B R AR AIE . R
SRIE LU B2 MBS 22 S R Y, (EJEAE
REAEE B o F o AE A B AU RAE, fFEpp:
TCX BT PR IG5 | JP ML 5290 . BRAF, MYB,
FGFR 1 1 PIK3CA 3RS EMIAMISS
Jif g B B B (R 28 % #2185 GRE By & A B V1A
%, JFAREME T mTOR 15538 M . GRE AT
D7, A UR g TR T AR B 1 25 )
XX SRR JHMLH RV . ik, BATRER T —F
AR C T FHRYARYT i, W AR T i
ok 2 A A0 e A R R R o I PRI T O A 328
OB — 0 [ TR 0 D P 25 9 o 1) I i
[ 908 1 7% s 200 R fe 38 40 i =2 ) &2 2% A A
IR A o AR 53 3 1 B A 5 5988 v B0
HLHI, I R IR B WHO 4325, ¥4 WHO
BrdE S GRE INFERREAREE 2, WAL IR PR T4
HhXH R BT iR TAER A SBER, TR S
PR 1) 36 Th ST T &
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Progress in the effects of anti-seizure regimen on epilepsy patients with comorbid
epilepsy sleep disorders
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[ Abstract] Epilepsy and sleep disorders are common health problems in the world, and sleep disorders as a
common comorbidity of epilepsy patients, there are high prevalence, low attention rate, low treatment rate phenomenon.
In addition, epilepsy and sleep disorders can affect each other, exacerbating the onset of their own symptoms. Therefore,
timely identification and treatment of these comorbidities are crucial to improve patients’ quality of life, increase daytime
alertness and reduce the occurrence of seizures. This article reviews the effects of different anti-seizure programs on

patients with epilepsy comorbidities sleep disorders, in order to provide references for how to better choose epilepsy

treatment measures for these patients.

[ Key words] Epilepsy; Sleep disorder; Comorbidity; Antiepileptic seizure
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Nursing care of a child with West syndrome
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[ Abstract] To report a case of a 1-year-old female child admitted to the hospital with recurrent convulsions and

diagnosed as West syndrome, also known as infantile spasms (IS). The child had been experiencing convulsions for 4

months prior to admission, characterized by forward head tilt and flexion of the limbs, with 8 ~ 10 episodes per day. After

admission, West syndrome was identified by EEG and imaging evaluation, and adrenocorticotropic hormone (ACTH)

shock therapy was started on day 5 of admission, supplemented with peripherally inserted central catheter (PICC), gastric

protection, calcium and potassium supplementation and other supportive measures. During the course of treatment, the

nursing team implemented meticulous monitoring and assessment to ensure that the child's vital signs were stabilized, and

potential side effects were detected and treated in a timely manner. After 14 days of treatment, the child had no further

spasticity episodes during 3 ~ 14 days, and was discharged from the hospital with continued oral hormone intake and

regular follow-up. During the nursing process, the nursing staff provided psychological support and education to the child

and her family to help the family understand the disease and enhance their ability to manage it. In addition, personalized

nutritional support and monitoring were provided to ensure the healthy growth of the child. The successful management

of this case not only enhanced the quality of clinical care, but also provided useful reference and inspiration for similar

cases.

[ Key words] Epilepsy; West syndrome; Adrenocorticotropic hormone shock care; Peripherally inserted central

catheter placement; Clinical management; Case report
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Application of OBE-based PBL teaching method in electroencephalography education
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1. The Second Clinical College of Guangzhou Medical University, Guangzhou 510260, China
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[ Abstract] Outcome-based education (OBE) emphasizes student learning outcomes as the core, utilizing a
backward design approach to construct the curriculum. In teaching practice based on OBE, teachers need to develop a
blueprint in advance that is closely aligned with the content of the teaching, aiming to promote deep learning and ensure
that students can fully demonstrate their learning outcomes. Electroencephalogram (EEG) is a widely used technology in
the field of neuroscience, and the special EEG changes convey a variety of information, which is crucial to the study of
diseases. However, due to its specialization and learning difficulty, EEG teaching has been facing many challenges. Under
the guidance of OBE concept, traditional knowledge lecture and problem-based learning (PBL) are organically integrated,
combined with case analysis and flipped classroom teaching mode, which are applied in EEG teaching practice, in order to

obtain more ideal teaching effect.

[ Key words] Outcome-based education; Problem-based learning; Case-based teaching; Flipped classroom;
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