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Clinical summary and analysis of patients with refractory epilepsy in tuberous sclerosis
complex with peripheral blood gene negative

HE Jing, ZHOU Wenjing, SHI Jie, LIN Jiuluan, WANG Haixiang, ZHANG Bingqing
Department of Epilepsy center, Tsinghua University Yuquan Hospital, Beijing 100049, China
Corresponding author: ZHOU Wenjing, Email:closejeo@hotmail.com

[ Abstract] Objective Tuberous sclerosis complex (TSC) is a multisystem disease, which often manifests as
refractory epilepsy in the nervous system and multifocality in Magnetic resonance imaging (MRI). We summarized
patients with TSC whose peripheral blood gene test was negative,and analyzed their medical history, EEG, MRI and
postoperative conditions. Methods We summarized and analyzed 205 patients with TSC diagnosed clinically and
pathologically and underwent surgery from April 2008 to February 2024. 11 patients with TSC whose peripheral blood
gene test was negative and underwent surgery were screened out.All patients underwent gene examination, MRI and long-
range video EEG monitoring. All patients underwent detailed preoperative evaluation and direct resection surgery,
intracranial electrode thermocoagulation surgery or laser surgery. Results Of the 11 patients with peripheral blood gene
test negative, 11 (100%) patients achieved Engel I within 1 year after surgery, and 10 (91%) patients achieved Engel

I within 2 years. The median age of onset of 11 patients was 6 months, and 8 patients (73%) had onset less than 1 year old.
All patients had multiple nodules in the brain. Except for the brain, the changes of the other organs were polycystic kidney
and skin changes in 2 patients, skin changes in 8 patients, and normal in 1 patients. Conclusion TSC patients with
peripheral blood gene negative who have young onset age, frequent seizures, and multiple nodules on MRI often present

with refractory epilepsy. However, the postoperative effect is good, and the postoperative EEG of most patients is normal.

[ Key words] Tuberous sclerosis complex; Gene negative; Mosaic mutation; Refractory epilepsy
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25 A AL AE (Tuberous sclerosis complex,
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T A8 R B S BE B U B 0 O 3R AT T RIB T Y
205 i F= 22l PRI BN HGR 1) TSC &, XHTA &
B MG E W A R MR FEAT T 52 O R R AR
BT TMumina LRI FF-5XF TSC1 Al TSC2 FEIA
Wy, IR R I DT 200X 15 G380 7 K 45
9 EA#E L MLPA (Multiplex ligation-dependent
probe amplification) 437, R4 ACMG 432457 LA
K8 I PR R AT BUR PR R AT . 11 491
SBHEARILNGE T IR A AR AR A FHEAT TR AT AL,
A3 Sk B AREANATNG R 1 B A M A AR A%
(Magnetic resonance imaging, MRI) | 1EHLF % i}
A ML Z 1% (Positron emission tomography,
PET) . ®EF I RGORHRSSNE 17 PR40 89 70 b 65
AR T E P A U ) 7 5 B S AT B
IR RARE R E IR E B B2 P 0 2%
Rt FrA B sl s i s R 2

2 #R

205 FIMEIA PRI TSC B, ANE A& & B
FEHEZEAE 11 61 (4 5.4%) o 11 Fl8EH 3 BI4T K
AVEL PRI, Fo 1 B A SR A R AR, AR
8 57115 2t ik 2] 20 358 DR 0 i R] 493 A oA S it ik
LAV R R

2 BB FINIER , RBIRH . 11 BIEF R
R 2 A ~ 11 %8 . BIFFERTAE R 6 A
o <1 BRI EE N 8 1 (73%) o 11 Bl H+
BJoa T B 40 2 8 48 198 (Subependymal
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giant cell astrocytoma, SEGA) . 11 ffil 1 il =4
BT, e BE A 28 (81D o BRI
Hb, HARNESHITNUE : 2 B 24885 K & IRz | 8 17]
(EEN 2 G NS W I A NS B B S P W EY-a
Ve, BHEERHAERE D,

BFE ARG DT W o 1 4R, KR 7 4F
3. N PIRFLERG—EZ NI TR, 114
BEEARGE—FERS MR, 2 UIEEEAR
Ja 1.5~ 2 4RIA], DO mbe i A AT s 2y R =4
ARG 1R, 4 8 Bl FH =45 TR, &K
7AETCRAE . VARREVIAS R 9 11 B (100%) 15
#| Engel 1 %%, 2 K61 10 il H (91%) K7
Engel I 2.

XEE AR 1. 2 4% i B AT R UT R &
B, 11 BEE DA 6 6 (50%) kL EIAR 5 — H Ik
WLLPIRIG 1AEN RIS, ZJFIEH . & 4 4
— H A . Engel T 2% 10 & 7 6] (70% ) figi
LR

3 g

B A A 55 35 4 s S5 A1 R I AR Y 144 SC ik
WAL, AESEAL AT 140 8] 135 P AP 2 T o
SGE PR RE AL R ) R — RS oL, IR R A
53 BT B R 9 728 B PR Y 485 9 P AR R TR S 1F
O, WA BT META i £ 2 3 DR B 1 A 3 1 — i

W A SR 2 18 38 Ao By bk 21 2R I AT DA Gk ]
85% [tk AR T3 & 54 RN K8 iE
Y e A L S IE RN o A S ME TR T £ A A
J 1 35 PR BH P 1) £R 3 EE A A SCHER R ERBIAIG, A
5.8%, A LAHERTHR 7040 8 i 5L R B ) TSC B A
SEMEIA VRN, IRZG T AR

5k TA Sk JE DR BH A A TSC H 3 I R 6 30 1
TSCI Fl TSC2 REF AR F AR . HHFITIN
Shy 3 DR A 8 R 43 BB DRI I 6 A 0 T
K, V¥R 5 %, WO A VEARE" M, (HASC R
VG P30 Fi PR 28 A BH A BB B DA RIS 100 R 40
A, 1 2 LIRS 75%, Ak 6 Hil,
BERVA W R AE . B EE 3 2 11 BN, 1A
A Les I o BIGAE SCHR B R e 28 7 S 5] B AR 1Y
SRE P IERAFAE PR, AR SO R 1 3 R 1
e b N3 7 27 €57 1 5 G

S DR BH P RR 35 % R B 445 17 b A 3k TR 58 78 1) AR
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3 1% FAG IR BE TR A S E®
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9 4H TSC2 275 M Tk Bk B RAELR S RHE
10 4% K BUFE R 2825 RIRBE TR I B
11 4.5% A A RS, ZRE TR S —

SCHik AR 2 T A R R B R 38 6 SEGA™, AR
B, T A X 151 T AT A R M I P
R S8 B 51 S 2 i X, JF Ak sEh . A
X 42 B4 MR AL R BE DR AR, 42 8L
1 Engel | 9% 31 ] (73.8%) , LAFESCHR 1 4FTC & AR
R 70%, 2 FTRNEFR 55% ", AR 11 Bl L
e Ee B, FARBORER, 142N 100% 5% Engel

I 9%, 2424 91% 155 Engel | 9¢. Joigfl oIk
AR, 25T PERE AL AT 1 ~ 2 4F ik it TS A7 AR L
B, Z A7 B %5 31 ] Engel T 2 15 fil &
(48.4%) fii HL PR IE &, ASCH Engel 1 4% 10 fi
H 7 491 (70% ) Mg L P D5, 3k DR AR 2 M e [
IEH R .
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miRNA XEWIZEINMERN RZE TN S
Meta 3%

&, BE, BEF

L PG R 58 IR R EE 24 5E CRJE 030001)
2 INPGERMR A — R e #hrze NEE CRIE 030001)

[HE]1 B# RSEITHH Meta 70 H7 miRNA fEHWUR B 28 CRANESRE., 5% RERR
PubMed, EMBASE, The Cochrane Library Fil Web of Science {#& %, ## 44 5¢ miRNA 2 Wil 1Y STk, A a1k
F 202441 H 1 Ho BB GRS SR BOCHK, I IR R 7 U k22 5 . R QUADAS-2 P4 T
ELXT A IS AT Al o SR FH Review Manager 5.4, Meta-Disc 1.4 & Stata 17.0 {1750 14001 58RIt
AN 17 J SCHR, A HE 942 BIPIURN MB # RT 932 4 FEXT R . miRNA fEMUR 2 Wb & IF8UREE R 0.76
[95%CI1(0.71, 0.79) ], A HHEF N 0.78[95%CI (0.74, 0.82) ], SROC H1Zk T HiFL K 0.84[ 95%CI (0.80, 0.87) ],
BT FR ) miRNA X 3500, 450 ) 2 A 1 5 A58 Ak 9 9 33t 5 (Mesial temporal lobe epilepsy with
hippocampal sclerosis, MTLE-HS) A B &2 Wi EH . 4518 WDFFERY] miRNA A] BRI, JCH RSB im 12 Wi
—FARE R T, (HAF T 2 5 B R T LS.

[R8IA] AWbR&EY; 128 Wi ; Meta 20#HT; miRNA

MicroRNA as diagnostic markers of epilepsy: systematic review and meta-analysis

LI An', CHEN Rui', XUE Guofang?

1. The Second Clinical Medical College of Shanxi Medical University, Taiyuan 030001, China
2. Department of Neurology, the Second Hospital of Shanxi Medical University, Taiyuan 030001, China

Corresponding author: XUE Guofang, Email: xueguofangty@163.com

[ Abstract] Objective The aim of this meta-analysis and systematic review is to assess the effectiveness of
microRNAs as a diagnostic tool for individuals with epilepsy. Methods A systematic search of PubMed, EMBASE, the
Cochrane Library, and Web of Science databases was performed to collect literature on miRNA diagnosis of epilepsy up to
January 1, 2024. Two researchers independently screened and extracted the literature and resolved discrepancies by
negotiation. The QUADAS-2 evaluation tool was used to assess the quality of the included studies. Statistical analysis was
performed using Review Manager 5.4, Meta-Disc 1.4, and Stata 17.0. Results A total of 17 papers were included,
including 942 patients with epilepsy and 932 healthy controls. miRNA in the diagnosis of epilepsy had a combined
sensitivity of 0.76 [95%CI (0.71, 0.79)], combined specificity of 0.78 [95%CI (0.74, 0.82)], and area under the SROC curve
of 0.84 [95%CI (0.80, 0.87)]. Subgroup analysis showed that miRNA had higher diagnostic value for temporal lobe
epilepsy, especially medial temporal lobe epilepsy with hippocampal sclerosis (MTLE-HS). Conclusion The study
suggests that miRNA may be a promising tool for the diagnosis of epilepsy, especially temporal lobe epilepsy, but more
high-quality studies are needed to support it.

[ Key words] Biomarkers; Diagnosis; Epilepsy; Meta-analysis; miRNA
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8% F14 1E H JLFE ik i P ] B H BRI ARE .
A, LI R OO R R RE R 2%, R
i Fi T pR T A BR TR 2 R Rl R AR i, LA
T A AR o F PR 75 A B s ) AN e s A,
I, T BT A B TR H 285 1 A P ds
YR AR 12 W

i, miRNA AR MG HRE . & TR
220 H GO R s 52 2072 G0, IR chir 2
PR R RN I T H, Hrh i fh— s fiX s 242 R 40
Pk, miRNA JE—2REEEIE IS RNA, e %
Pl v S 23k, BT RIS 2500 A %,
IR B I ARG B E Ddr ™,
i 50% A9 EL I miRNA 76K Hp 3k, ek
(9 E 4 2 B miRNA 7680 & A= 0o 72 b & 48 4
™. H RTERR B B TR & BT 100 A4
JYE A miRNA, X2 miRNA B2 500K &4 A
S BRI AR B4, miRNA R4
A mRNA ByFE MER B, mindl 2 FE A
FEfFRA, AT LA s X 2 RURO VA T T FETR
JrAN AR LR R HIL, AT T Meta 43
Mr, ZEEHPEAG T miRNA VE U2 WA= Pibr ik
YIS WA, A0 0 I PRIZ W B S 2 K85 .

1 #AREFZE

1.1 KRR

F# 4K % PubMed. EMBASE, The Cochrane
Library Fll Web of Science ##i& /4, B [H]#{ £ 2024 4%
1 H 1 H, SRR "epilepsy”, "miRNA"
Fi"diagnosis". LA PubMed HJfil, H{&KK &KX
s

#1 (CCCCCCCCCCCCCCC("MicroRNAs[ Mesh])
OR (MicroRNA[ Title/Abstract]) ) OR (miRNAs
[Title/Abstract]) ) OR (Micro RNA[ Title/
Abstract]) ) OR (RNA, Microl Title/Abstract]) )
OR (miRNA[ Title/Abstract]) ) OR (Primary
MicroRNAJ Title/Abstract]) ) OR (MicroRNA,
Primary| Title/Abstract]) ) OR (Primary miRNA
[ Title/Abstract]) ) OR (miRNA, Primary[ Title/
Abstract]) ) OR (pri-miRNA[ Title/Abstract]) ) OR
(pri miRNA[ Title/Abstract]) ) OR (RNA, Small
Temporall Title/Abstract] ) ) OR (Temporal RNA,
Small[ Title/Abstract]) ) OR (stRNA[ Title/
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Abstract]) ) OR (Small Temporal RNA[ Title/
Abstract]) ) OR (pre-miRNA[ Title/Abstract]) ) OR
(pre miRNA[ Title/Abstract ] )

#2 (((CCCCCCCC("Epilepsy"[Mesh]) OR
(Epilepsies[ Title/Abstract]) ) OR (Seizure
Disorder[ Title/Abstract])) OR (Seizure
Disorders[ Title/Abstract] ) ) OR (Awakening
Epilepsy[ Title/Abstract]) ) OR (Epilepsy,
Awakening[ Title/Abstract]) ) OR (Epilepsy,
Cryptogenic| Title/Abstract]) ) OR (Cryptogenic
Epilepsies| Title/Abstract]) ) OR (Cryptogenic
Epilepsy[ Title/Abstract]) ) OR (Epilepsies,
Cryptogenic| Title/Abstract]) ) OR (Aural Title/
Abstract]) ) OR (Auras| Title/Abstract])

#3 (((CCCCCCCCC(("Diagnosis' Mesh]) OR
(Diagnoses[ Title/Abstract]) ) OR (Diagnose
[ Title/Abstract]) ) OR (Diagnoses and Examinations
[ Title/Abstract]) ) OR (Examinations and Diagnoses
[ Title/Abstract]) ) OR (Diagnoses and Examination
[ Title/Abstract]) ) OR (Examination and Diagnoses
[ Title/Abstract]) ) OR (Postmortem Diagnosis
[ Title/Abstract]) ) OR (Diagnoses, Postmortem
[ Title/Abstract] ) ) OR (Diagnosis, Postmortem
[ Title/Abstract]) ) OR (Postmortem Diagnoses
[ Title/Abstract] ) ) OR (Antemortem Diagnosis
[ Title/Abstract]) ) OR (Antemortem Diagnoses
[ Title/Abstract]) ) OR (Diagnoses, Antemortem
[ Title/Abstract]) ) OR (Diagnosis, Antemortem
[ Title/Abstract])

#4 #1 AND #2 AND #3
1.2 GNFNHEBRFR
121 AAdRgE O B 2 W e AT
g8 @ WHFEXTG . 8 AT & bR UL T R A
@ 424t EPHM: (True positive, TP) | iR FHME:
(False positive, FP) . ELBA¥ (True negative, TN)
BB (False negative, FN) {H, LAFG#EE 2x2 FIEFR
122 Hrinopt O BREESNALTE RS 1
E; QA SRR ) SR £
WUARAKRIER KRG ; @ W% < 10 51 1B
505 & JCIEBRICA SCE R 2x2 B ERER
1.3 R XUBEIES

FHAZ W o PE AT 58 B A -2 (QUADAS-2)
PO 37 RURS: o 122 T Ly DU 4S50 23 2H R 491 ) i
EE SN 1 W AN o IR R 1 BV B - RS
JIT A 2 RGR o3AR A T w130 XU A, i 3 7 i i
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|
)

R H AT 3R (n=461)
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e 1 SO LA (n=461)

HEBR (n=424)

el i SCR G (n=37)

HEBR (n=20) :
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1 MXEFERERER

Al PR MDA
1.4 STk GH % F0 BF FHRE

F PR 44 AF 9 38 20 S 4 R A HE A v E A T SRR
VEFNGERHR I, BEFS ¥ B2 B0 SCRR R AT 28 ST,
WA A SO0 558 = A B AT PR R . BORHZEX
WAEHE: SB—AFEH . RREN . IR ER . FEA
., 4% miRNA, TP, FP, TN & FN,
L5 it

K Review Manager 5.4, Meta-Disc 1.4 }, Stata
17.0 At geit o, ARG I EURE | FE R
FE OB AEARUAR B L B P RLAR b RS WA B L
(Diagnostic odds ratio, DOR) K HAHN 1Y 95% &
{ZIX 8] (Confidence interval, CI), Jf2&Hl2 457k
# TAERRME (Summary receiver operating
characteristic, SROC) #i1£k, 113 fh4k T, 2Wr
PE Meta 5 BPEVPAS GLFE PRSI . (2800 5 0E
BERLN o AR : 38 A R XS (1-
RS ) XAy Spearman HHC R B H: P {E, X4
P<0.05 I, AR AAAE BRI 5 R A S Bt . AR
RN . R HH Cochran’s Q #:58 K I' {ELAS: 56 A1 B
BV IR ST, B T<50%, RS RPN,
SR E RN AL s 47 T =50%, A SRR,
FHIBENLSN A Ry 1S4 5 Bt % a] B i A
HEAT T BUBPE S BT L 4H 53 BT R Meta 815 5347
231 Deek i S} IR e 25 0 7

Risk of bias Applicability concerns
E E
§ T EF & 3
[V~ I - (< VIR~ B
Avansini2017% @ |? |@® | @ e e e
Elnady 2019 |2 | @ |@® | @ | & | @@
GuerraLeal 2022 @ | @ |@® | @® @ |
Toriatti 2020 | @ | @ |® | @ | @ | ®|®
Li2o2o™ @D S S| 2|2 |@®
Li2021® | @|? @ @| @|2 |2
Liu2022" | @ |2 | @ (@] |2 |2 |@
Martins-Ferreira 2020 (@ | @ @ |@| (@ | @ | @
Moustafa2020™ | @ | @ | @ |®| |2 | @ | S
Niu2021® @@ | @ ®| @7 |@®
Nomair2023> (@ |@|? @] |? @ |®
Shen2019" | @D | D S| S| ¢ @S
Wang 20154 | @ | @ | @ | @ @ @
wang20154 |2 | @ | @ | @ @ S @
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R1 ANHAREREE

A 4 EZX  NoP NoC 4F# A5l XTHEZL  miRNA Tp Fp Fn Tn
Nomair®" 2023 B 40 40 BN KK A A#E  miR-132-3p., miR-146a-5p 27 19 13 21
Nomair®" 2023 WK a0 40 WA ARIER AR miR-132-3p 22 15 18 25
Nomair™! 2023 ®Kk 40 40 WA KK {EFRARE  miR-146a-5p 24 12 16 28
Zahra™ 2022 Bl a0 20 KARK AWM AEFEARE  miR-153, miR-199a 3 2 6 18
Zahra™ 2022 BKE 40 20 KN SEMER  ERAR  miR-153 30 6 10 14
Zahra™! 2022 BFE 40 20 RN SEMEE  ERAR miR-199a 34 4 6 16
Liu® 2022 PE 43 43 HOE KK f@#REAH  miR-155 36 9 7 34
Guerra Leal™ 2022 HIEA 16 48 B MTLE-HS  fEREAHRF miR-22 11 5 5 43
Yu® 2021 PE 98 72 FHAAE BN AR miR-148a-3p 82 6 16 66
Wwu®! 2021 PHE 65 70 FHAE BHER ERARE miR-29a 56 16 9 54
Niu® 2021 TE 59 63 HE BN EEREARE miR-194-5p 48 7 11 56
Li®Y 2021 "PE 53 53 HAOE B @REARE miR-135b-5p 43 9 10 44
Moustafa™ 2020 B 15 20 WA RIER @AM miR-194-5p 119 4 11
Moustafa™ 2020 B 15 20 BN KK f#HEAH  miR-106b 9 7 6 13
Martins-Ferreira™ 2020 #4579 67 WA LWOH AR miR-146a, miR-155, miR-132 58 13 21 54
Martins-Ferreira™ 2020 #4479 67 WA LW AR miR-146a, miR-155 50 16 29 51
L 2020 HE 63 67 HE BN EEREARE miR-15a-5p 52 8 11 59
Toriatti®” 2020 MV 28 11 M MTLE-HS  fEEA#f miR-383-3p 25 1 3 10
Shen® 2019 PE 40 42 B MEAMERUN  @HEARE miR-145-5p 26 14 14 28
Elnady"™” 2019 ®K& o 30 20 HOE KK AR miR-146a 2 8 8 12
Elnady"” 2019 ¥& o 30 20 TR RIEK AR miR-106b 24 4 6 16
Avansini®™ 2017 B 65 83 RAEK BN AR miR-134 42 21 23 62
Avansini® 2017 LAPY 14 16 RN WIHEUR  ERARE miR-134 9 4 5 12
Wang™” 2015 A 117 112 WA KRR {#HEARE  miR-106b-5p 94 21 23 91
Wang!” 2015 "E 77 85 AN MEAMERUE  EREARE miR-301a-3p 62 16 15 69
) um 2.4 Meta DR

2.1 XHBERERER

W15 M ILIRAR T 573 F SCHR, ) Sehr A
FLGHERR T 112 5 SOk & 424 RS TCESCHR . B
A S ARG HEBR bR AE S BR T 20 FScEk, Hop
7 kOO 13 F O 2x2 IR, IR
AWFFEANAN 17 J SCHk o SCHR i 326 I R B &5 1 I
K1,
2.2 WMANHAREREBE

YHAMEFE A IEARFHE WL 1,
2.3 REFRBEES

s QUADAS-2 3, fii ] RevMan 5.4 # {4
X4 N B SC R E AT i 27 KBS B AR, 2 f 45 5% I
&l 2,
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Spearman fH5C R KN -0.667, P>0.05, $E/RA
FEAEBIERL N . Meta 23 M 25 R B I Fr 7
(I'=62.7%, P<0.01) f1& IR E (I'=56.1%,
P<0.01) 775 i 35 5 Wtk R EoR B LA N A A

miRNA £ 5500 2 W & 98U 8 0.76
[95%CI(0.71, 0.79) ]; H#55 4 0.78[95%CI (0.74,
0.82) |5 PFHMERISR N 3.49[ 95%CI (2.78, 4.36) ] ;
FIPEMLSR LA 0.31[ 95%CI ( 0.26, 0.38) ]; ZWilL
M 11.15[ 95%CI (7.43, 16.73) ] (K1 3) . N THF
fhizWrerfite, 2% 7 SROC i<k (K 4), <k T
T AR 0.84[ 95%CI (0.80, 0.87) 1.

2.5 Meta [@])3F03F 2H 53 47

Meta [FIHZE 5w SRR EEZ M2 5 H

HEiT2#7E L (P<0.05) (8 2) .
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Valuation of burden of amplitudes and epileptiform discharges score in the efficacy of
adrenocorticotropic hormone therapy for infantile epileptic spasms syndrome

TANG Zhihong, CHEN Weigang, YIN Yingyi, PENG Qian, DENG Haohui
Department of Pediatric Neurology, Dongguan Maternal and Child Health Care Hospital, Dongguan 523000, China

[ Abstract] Objective To explore the evaluation value of burden of amplitudes and epileptiform discharges score
(BASED) in the efficacy of adrenocorticotropic hormone (ACTH) combined with magnesium sulfate therapy for infantile
epileptic spasms syndrome (IESS). Methods Retrospective collection the clinical and EEG data of 124 patients admitted
to the Dongguan Maternal and Child Health Care Hospital from 2015 to 2023, who were diagnosed with IESS and treated
with ACTH combined with magnesium sulfate. According to whether there were epileptic seizures 14 days after ACTH
treatment, the patients were divided into two groups: non seizure group (n=74 cases) and seizure group
(n=50 cases). The BASED system was used to evaluate the relationship between changes in EEG before and after ACTH
treatment and clinical efficacy in both groups. The analysis of electroencephalogram included: D abnormally high
amplitude background waves, @ >3 spike foci, @ grouped multifocal spikes, @ paroxysmal voltage attenuation.
Result The control rate of ACTH combined with magnesium sulfate in the treatment of IESS was 59.7% (74/124), and
there was no statistically significant difference in the control rate among children with different etiologies (P=0.09). The
BASED score suggests that the overall response rate of electroencephalogram (EEG) in infants with epileptic spasm
syndrome after treatment was 57.2%. The EEG remission rate in the seizure control group was 81% (60/74), while in the

uncontrolled group was 22% (11/50). The EEG remission rate in the seizure control group was significantly higher than
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that in the uncontrolled group after treatment (P<0.001), and the EEG score was closely related to clinical efficacy

(Spearman correlation coefficient rp=0.601, P<0.001). Conclusion The BASED score is related to clinical efficacy, and it

can provide a quantitative basis for evaluating the efficacy of ACTH combined with magnesium sulfate in the treatment of

IESS.

[ Key words] Infantile epileptic spasms syndrome; Burden of amplitudes and epileptiform discharges score;
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Construction of a prediction model and analysis of risk factors for seizures after stroke
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[ Abstract] Objective Constructing a prediction model for seizures after stroke, and exploring the risk factors
that lead to seizures after stroke. Methods A retrospective analysis was conducted on 1 741 patients with stroke admitted
to People's Hospital of Zhongjiang from July 2020 to September 2022 who met the inclusion and exclusion criteria. These
patients were followed up for one year after the occurrence of stroke to observe whether they experienced seizures. Patient
data such as gender, age, diagnosis, National Institute of Health Stroke Scale (NIHSS) score, Activity of daily living (ADL)
score, laboratory tests, and imaging examination data were recorded. Taking the occurrence of seizures as the outcome, an
analysis was conducted on the above data. The Least absolute shrinkage and selection operator (LASSO) regression
analysis was used to screen predictive variables, and multivariate Logistic regression analysis was performed.
Subsequently, the data were randomly divided into a training set and a validation set in a 7:3 ratio. Construct prediction
model, calculate the C-index, draw nomogram, calibration plot, receiver operating characteristic (ROC) curve, and
decision curve analysis (DCA) to evaluate the model's performance and clinical application value. Results Through

LASSO regression, nine non-zero coefficient predictive variables were identified: NTHSS score, homocysteine (Hcy),

DOI: 10.7507/2096-0247.202405001
HATE . AR R AR R 2022 45 F 4 W W AR (20225CZ109 )
HRE1E#H: KU A&, Email: 2447198164@qq.com

http://www.journalep.com


https://doi.org/10.7507/2096-0247.202405001
https://doi.org/10.7507/2096-0247.202405001
https://doi.org/10.7507/2096-0247.202405001
mailto:2447198164@qq.com
http://www.journalep.com
http://www.journalep.com

e314 .

Journal of Epilepsy, Jul. 2024, Vol. 10, No.4

aspartate aminotransferase (AST), platelet count, hyperuricemia, hyponatremia, frontal lobe lesions, temporal lobe lesions,

and pons lesions. Multivariate logistic regression analysis revealed that NIHSS score, Hcy, hyperuricemia, hyponatremia,

and pons lesions were positively correlated with seizures after stroke, while AST and platelet count were negatively

correlated with seizures after stroke. A nomogram for predicting seizures after stroke was established. The C-index of the
training set and validation set were 0.854 [95%CI (0.841, 0.947)] and 0.838 [95%CI (0.800, 0.988)], respectively. The areas
under the ROC curves were 0.842 [95%CI (0.777, 0.899)] and 0.829 [95%CI (0.694, 0.936)] respectively. Conclusion

These nine variables can be used to predict seizures after stroke, and they provide new insights into its risk factors.

[ Key words] Stroke; Seizures; Prediction model; Risk factors
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SRR B Rk 7 B P AT ST g R

BE, PRPEE
EIRERICAME S —Ehe M NEL (K 404100)

[FWEY WA SR ER, R EILHEAEE 2%, LR E M R A T b 28 70 58 R R
iE o PR B T B O IR PTION & AE 254 (Antiseizure medications, ASMs) HEATIR YT FIFE T B HE R . RIMT,
A 30% W B E T ASMs F= AR 251, SEOTCIE SR M ANA BN & 1E, JEZ B AR A PR o META M0
R WL ST, DR, R AR IO 1 & AR S R R A3 L 2 R8T 6 a7 VA P 179 DG
GARAE AN B AL, A ZoTiR M ERE R, IR IR M LIt 3l . M ITHOB SRR T 5 2%
FIAN 23 ST 153 . ST AR, DL ST ISR AT P . W R G oV Wl (A0 2 B R R A T R A AR Y
SUp s KNS S R LN E R R S ] e I N E SO = 3 Sy TR e i el e A R S e
PERTE MR, U400 ER (ST DNA 505 | &2 AR P A0 T . ZoRifR B WA B 255 22 Fh 41 i 28 20 v il 2 b 44k
Fa A EGE TR Y, ISR B kA R R VI OG . Zobi R B VR YT O A R 2 S R R RO AR B DR
K Z—, T HA AL TR YT R R 38 e s A R w2
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Research progress on mitophagy in epilepsy
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[ Abstract] Epilepsy is a heterogeneous disease with a very complex etiological mechanism, characterized by
recurrent and unpredictable abnormal neuronal discharge. Epilepsy patients mainly rely on oral antiseizure medication
(ASMs) the for treatment and control of disease progression. However, about 30% patients are resistance to ASMs, leading
to the inability to alleviate and cure seizures, which gradually evolve into refractory epilepsy. The most common type of
intractable epilepsy is temporal lobe epilepsy. Therefore, in-depth exploration of the causes and molecular mechanisms of
seizures is the key to find new methods for treating refractory epilepsy. Mitochondria are important organelles within
cells, providing abundant energy to neurons and continuously driving their activity. Neurons rely on mitochondria for
complex neurotransmitter transmission, synaptic plasticity processes, and the establishment of membrane excitability. The
process by which the autophagy system degrades and metabolizes damaged mitochondria through lysosomes is called
mitophagy. Mitophagy is a specific autophagic pathway that maintains cellular structure and function. Mitochondrial
dysfunction can produce harmful reactive oxygen species, damage cell proteins and DNA, or trigger programmed cell
death. Mitophagy helps maintain mitochondrial quality control and quantity regulation in various cell types, and is closely
related to the occurrence and development of epilepsy. The imbalance of mitophagy regulation is one of the causes of
abnormal neuronal discharge and epileptic seizures. Understanding its related mechanisms is crucial for the treatment and

control of the progression of epilepsy in patients.

[ Key words] Epilepsy; Mitophagy; Neurons; Hippocampus; Reactive oxygen species
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WAL NP AT . EIRE, WA K2y
1000 J7 YN I JSAN R R L 520, I HLAR 4R 24
A 40 ~ 50 JTHHTE A o A BRI
B, AR S5 BB A SR R AR IR
EFATED Y HHT, SR TR AT 3R E T
FRAR KIS, 2507 b ML A RN ITEZ
—, R A B KA O SR,
T5A 30% BRI BB X 25 NA YT ROV AN, ot
JR IR PR, T T RE R A ™ E YO BREE BORS
PREERR™ T B, BRRBALT R S8 XA
TR 25 WAy Rl S A E M

TEGIR Y & A2 AR R A b, 28T S
LR BB 1) 2R A, Zehiik A gD REth =5
Wi R GBI A R R A R — 03 3, 2 —Fh
2 L PN B AR AL . ORI B R Y E TR
JEAE TR PN ER 8 23 T R o2 AL s R LRk
IG OB LRI . LRI B W0 T 5 18 5% A Bl
TORFF A B FERAS, JFusi b R 2 A a5 | k2 1Y)
SR T AR, TR B AL
ST PR B R AA W ) RE Y O A T RE 2 2K
T & A=, X R A] 72 AR TS PE 4 (Reactive
oxygen species, ROS) Jf-5| & # 22 JC A T BE 5+ # 8
FERFIESET . Pl ASSCRTEANIR IR A W TE
T A g L P

1 HETHEAENIER

AR BALLE R, 252 40T 50,
AU RN L . HETYRaHE =
WM AR 1Y (Adenosine triphosphate, ATP) =4,
N Ca™ (5 515 T ROS WIy=AE", WAoisE &
WS 2 RLAR D RE AR T B XA vk, T AT 4%
P 222 366 JoT A2 356 R 5 il T SRR oh A . SR AR 20
WEZ A, Aot KR e, I
PPN R P IR LGS, MMAE RGN
ZE AL i S — AR AERE R, ZE Ca'fF S A%
P BORRIRHE A b2 Al T Re R e A2
M Ca™, BT LAAE 2 il s AN 58 fih J5 AR A R Zobr AR 5%
%, fifF S kg BE R, EMERgETh, 1
SRR BE I HE R X T R R T L RS S S
EISYLSIED O € N ES ¥ N2 BUE= R A T 7 Z
KA WL o ATP, RO & 1 g
O s i LR LAY RE AU A T M
JUA B RS I RR B AT 5, 18 SCRFE & 2%
PREEAT R M2 T A0S0k . SEMfE I . B A T
VELA B T A AR AR B A
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2 Zfufk BRERTIR

2.1 Zehrfk BRI EE

iR A I (Mitophagy ) A2 21 i AR HL ] 2
—, RS2 AN T RE R SRR S AR T
Bk 2 Ak B R B 2Rk A DL 2 R e A5 R IE B TR
LRI [ R [ W) — O Y, 95 RO 2 i 2ok AR
(R AR P W B o SR, ZbiiA A 237~ A K
A EWNMEEY T ROS, X0 E H % A DNA &
BB, IFRTRET I AR AT vy | AR ELEE 2
FEFFPEAIMAET"" " S T REXF e O, EUR 4
WAL S E W R Gk B I BRI A ek R
ML ARE A DT Sl B DI RE R I, BTN 2
T — PRI 25 H —— A W/ )MA (Autophagosome) o
X W M AR SZ R ERAR, I 5 1 B AR
BT A VR TR (Autolysosome) o ELAKUL, £k
BRI RESZ B3 AN AR L 40 M 2 DL SCE SR ) o ik
A Z NSRRI LR, 3k LR AT S B kLR
JEEH A ) KA Ak, e 2 AT g S BUBHL AL 1Y 58 42 TH
KW AT AR AN R RS, it Zekiik [
Wik T LAAT 200 2 A RS o3k 52 40 803 A A BB
B, 1F AW/ MR EEZBERAIARS, FTE R
FEULRENS 5 T (R o VW 42, Itk AR
H WA B P A TR . K, FE R A I AR rh Rk
HR ok B 7 3R AT DA PSR R R A A B
o A, TSR 55 S R A OB A R Y
[ ES T TRV N
2.2 ERIEBERSFHH
2.2.1 PINKI-Parkin /-3 892 &k &2 TELR
KRR B W FE B, PTEN i 5 30 1 (PTEN
induced putative kinase 1, PINK1) -Parkin /5 A9 3%
PRV B 22 4 Bl a2 0 ZORE AR 1Y) Y IS B B DS
PINKI & —Fh R A, 7] LA ORI LRk 5 52 450
it AE R R ARRR S . RN BOIRE T, 2
AR SN S {3 i (Translocase of outer mitochondrial
membrane, TOMM ) Fl £k ki {4 P 55 5 {3/ fif§
(Translocase of inner mitochondrial membrane,
TIMM) & & ¥ 2B 1k PINKL #E A, M 4 K
PINK1 Fa5E fEORLARAMEL, JF #2208 N AR 1 g
(Presenilin associated rhomboid like, PARL) #J&]*',
{75 7% 1 J1 %) Parkin (Parkinson disease protein 2,
PARK2) 5 ififit B3 {Z RIEHMELE &, SR)5 A
BT S AR B Lok ik b, TG Y PINKL 7£
Ser65 i i EATHERR AL . Parkin S5 5, it/
LRIz RATFERLRAK A I . Parkin
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PR T2 Res b lR pe2 MSE4E, i HGENS/E
WEAR T R BUERER, Iz R EAL T2
Hi™ Ak, p62 (Sequestosome 1, SQSTM1) £ 5
LC3 455, Mishis iz Rk, IFELAIR EA-FH
MZR. HEA LB HDACE 572 ZILIEY
HHEAEH, 7 Parkin $5J5 & 45 TLRA 5 54
LIRUNELSUN e YT e =11 I S E S E2 AL
FECEL A AR LT, PINK A e ZeopifAk ik, T
DIBOS S A B 1A/1B-58%% 3 (Microtubule-
associated proteins 1A/1B light chain 3, LC3A/ B) 1t
SR AW, LC3 JE AMGRR R CHEE A, Wl
H K i 22 i 2 i LC31, ARG BBk 4= i LC311,
LC3I1 /& A WK A bR 54, 76 1 B4 v ik [ At R
Uk, LC3IT JAl%% 2 [ Wil & ) — 545" ™. PINK1
I LC3 &5 4o Az S A g ok FRAH G i B
JFio EAOkE, PINKL R LLE i LC3IT AT Ak
LR E AR LR ARG 3. PRI, PINK1
I LC3 ZE &b ik A Wb e 3 2 X EZ AR
Fo Zebiik A MO T PINKIL FIVZ 2 H4%8 Parkin.
X — 3R AR O AR TR 52 M i 28 22 8 58 179 Ei 2 1A
7 A, AWEMSCHEEE (Autophagy-related
genes, ATG) KWk, ¥z O H&KS 5H U
Vi F RS A 2ok i s R IUR 2R 4T, PINKL
ik W E W IFN Parkin % 5% 1) i ZRE (G2 PINK1/
Parkin {1 B4R [ MR 7R K A S 1) 22
o

2.2.2 BNIP3, NIX ## FUNDCI %938 2 AR 1R #i
#wfe BCL2 tHHEAEME N 3 (BCL2 interacting
protein 3, BNIP3) il NIP3 £ 4 X (NIP3-like
protein X, NIX) JEZRARSMEA CH Z DI REHE 1 .
BNIP3 7EG4 I I 1 GoRAAR A I, 1 NIX 7E£140 i
WERKE ST ORLRR [ TR . BNIP3
FNIX /] DA fish & 2 iR ik, i iRk Lk 4k
JELAT FRARIA [ g, BNIP3 Fl NIX 5 [ Wi
WA K, I A LAMEAEALE . w5, @it
Sl LR AR T fE PR fS, BNIP3 5 NIX A f 5 i
ROS A=A, M #E A mE" . K, BNIP3 5
NIX 5 BCL2 (S AHCHE 1) 454 1Y 5a ] Lo
BECN1 %K (Recombinant beclin 1, Beclin-1) M
BCL2 & & et R I 30E A W . NIX/BNIP3L
IR LIR JE )7 5 77 M 40 i sk 43 B8 B 1 79 LC3
MEAMER, HA R a5 B e sgss ™™,
i T X —#LH, NIX/BNIP3L A] LA7EZL 40 i b 1
—FREIR AR [ RS2 AR, G A WAL 1] 52 40
LRRIR R SEE" . M2k T 5 RS A,

http://www.journalep.com

Journal of Epilepsy, Jul. 2024, Vol. 10, No.4

NIX/BNIP3L BTG . X =R GIEAH R A
(FUN14 domain-containing protein 1, FUNDC1) /£
RLRR AW ZR, FATZRA A", 5 FUNDCL
ANF], NIX 5 LC3B 45 /25915 2, 1l LC3B 1%
b5 A VR KOE TR O, DA X A W5 T 1 1
W WP R, TEEEAIET, SRR R B
MR MR 2 22 g K 5 M 5t 5 (Phosphoglycerate
mutase 5, PGAMS5) 2x{ff FUNDC1 Z< R b LA 5l
Rk A E" . RAFRIAN FUNDCLIBER T 54
KK E S IAR S LC3 1Y E 1N, FUNDCI
(R /D T LC3 LRI SEAE, B 1k T BE 4
LGRS A N T N ] S IS e NS [ B
[H1it, BNIP3, NIX 5] FUNDCI1 {3k 5 H a2 hE
KAH, nRE S M SRR A MR AR, 2 Bk
PR T B I B, DT 388 o0 1 22 56 S R, T XL
W, T S EOWR -

3 W A E B R SRR B 1

3.1 ZRiEBESHET

AR R 22 oo R 5 B ) AN
T AT WA A, NI B T i 58 . i
PSRRI 5 DU o il 2o h AR, kT
IR ZTCIRALEE R, W 1Y K 5 AR A Wi
TIRERY AR B YIAHSE™ ™ BB ITIRFELORLIAR [ 5
J52 V7 R ] R A 1) 5 O f R TE Y RE AR
i, TR RS T AU /D BB, PGAMS RY
AR T EORL R B W, R TN AR, IR R
THZITHIAETE R . FUNDC & [ 1] IZE i T
TR A AR T 5 S A T Eh A 2 e doRn AR F e 4
JELR T AR BEEUSONE , HAIL I AT RE P S kA
A BEJRR IR KR IEHE 2 I, SRR PR
I RAE T A TR 2 A 28 0 FE T i 4 G i
YE . TEMIN & e #h, Zkifk DNA (mtDNA)
R S A 1 AT 3 e T P L AR DD B A8 52 i AR
75 AR 2GR T, S B I 2 gk . %
A F-E2 #15¢H ¥ 2 (Nuclear Factor erythroid 2-
Related Factor 2, Nrf2) J& P42 H 48 A0 W SR pf
ZEICEORLAR A W S -, oo FE SRR RE AR 1R
X AR BEPEI R Z ORI o TERUN K A= 1 e 1 vh
A BEAFTE Nrf2 JorEkAa RO 6T A O 1T B
Z U RERE R A/ B E R SR E AT
AL AR, AT — 2D 7= A2 ROS, X Al fES|
RANGICHET=™ . SRR [ AT L3 i Bk Az B A
THHRE S A B LR LR AP 40 it f. 52 e Ak 0, Zeokin
PR A ) ROS SR HEYE mtROS A ERIE . 7/
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FBAL Y, BlZ80T H TG PR e PR s = 30 A &
PR & VE™ ™, s R0 AW TP A 2 R
G — 53, FEAERE 2T 4 T A &
TR, Mot AR TE A, KI5
A T RS2 40 0 JHL P S 2 A e, (2
JCN PR IR IR, % R 20 o P o o A 2
B AR BRI A 2R A RS F AR, JF S A
SEIE I A IR, TN A Y . Mot
SRR F W T 20 H R —&R 43, H 3 hhe
TE T AR 2T NSRRI B T BT A, (2800
T SRR PR R, SE AR M 2T IE
Uit
3.2 ZhEERSERKRAM

B 5 4 i 2 R X 22 3R G v e T
AL, TEAERF AR 2 0 (R FN D) By T % 22 G
BMEH . AURR T 5 ph 2 on I G4, R
F T B . 2R 5 ik ] S | A R I 5 R S P A
T IR 2 fie 1) BT 1ok £ ot 228 32 Jo 4% o o R 11 G B A
RGBSk R T BE R A 5
2 RGEPRIR I K A O, RS B R i B
WA ™ R BN T T A
SR A S AR o kbR AR R 5
TR DG 9 43 3R A% AT LLUJBRN T BE 2K I 0 4k 1A I
I F AR PR R, AT LR A 1Y
T IR RR R AR A Y R A DL S B A AR S 7
T ARG, TR T 40 M ] LA i Sk 17 ok
BEMaTry it . R, aR A mE AR, AT
RETCILAIERE, (T ETTEA S 2. FHit, &
T8 I e 44 v f) SOREAAR 1 W X 4 i i N 4
KW SEEFELNIEMN . BT RIS, 551
SRR B W5 ] B8 23 7E MU 1Y & i ol i v = A= B T
SoNR . BIFSE S R BT A A DG I Lok A 17 ks
A BTt — 0 PRAR IR I BRALA , JF AT BB AR
TR IT A B B A L
3.3 Mk BES/MNR R

/NS S5 AT L A A 28 R G 1) B O g
Y, FERGHSUE ST | LR R S e O
RIFFEEANEM . /N5 A M 3 B o b 20T
AT IR o 4 i A P XA 28 R e AR A b AR
SEMEI . ATG7 JE DN BRSR3E hilIVIE T 240 0 1 0 e
/N BB 25 2 e A R A, R LB T E I 4 B
TR K AE R EIET" /NI AN A T 0 4 28 9
FNER LA ] W ffe 5 7 S0E 45 3 o i A IX. (Rostral
ventrolateral medulla, RVLM ) X i {804 =5 1fi i 5
[ SCHVE . SRR v R /DN 1S I3 40 i ) 9%

°323.

RN/ A A | SR VIS ¥ A N S 0 7372 i 3 o A
&% 5 (Mitochonic acid 5, MA-5) Sepitfiss 23500
HAABARMAEIIERER . NS 5
ZERAE TN, LORLIA 3 WA TR ST A o Ay 7= A FRE
o TERRIR R, P28 JEAE B ] BE 2 IR 1 ,
LRI B WA T /0N S5 240 L AR SV o ARAE
B A B TR, il MA-5 T RLR R/
AR LR AR ) B, JFRAST BNIP3 AOME . iX
Tl A3 BB 6% D/ S8 I IR/ - R0 4 i R 14 RS Y
BE . TE TSCL BRI/, mTOR i L3
T 23 B0/ INBE 5 40 A2 1 Jo A e ek B 5, A7
Wi hE MR I, DA™ H Y E R PR R AR Sk
IE AR AL Y SCHE I T, L B AR 32 2
KR TERUR R T, EAL T BRI RL A
AT RE, TTAORLAR B W] LS BT B 3508 1 4oks
1A, DA T sl 2 S8 AR R OGS /N B AR L AR 5 - Zoh
A W T LS o 4 L P £ B B A AP, /)N
2 5 248 355 R ) R 52 B A0 LA A R . 22k
LA Wt BBRE AR I, /DN T 240 i ) AR A i 3
ORI R M R R 1 1
3.4 ZpfkBES /> RE R

A 5 e o AR M o el b 58 R o A 48 i
(Oligodendrocyte precursor cells, OPCs) M & IX.
THBEF PR E R, HEEIREEIRSER ST
TE AR, LA 22 AL 5 0 Pl Bk R = ik A 7
I ROR L EZD v o o KA (U S Ve R (T R
Alam %5 (WBFFEH 7R T /N T A F AR S 2
5 52 J5 40 L A AU S SR T T B AT A S Bt
FOVE R, IR0 /DN BT 240 4 1 e 2 TR P X e 28 2R
g /DRI T AN AR A, B 5 B A i
RN BERS UK THE LK Ranvier i 45
KANKEI ™

4 SRtk BB TEERE 2 FHLE

4.1 mtDNA REESE

TR — R R B R geph, HAR SR
TN 2R E, TEZER IR DNA LR 278 1
BB, U A AR RN kAR S
Jr T8 X A9 A O, AL FE 1514 M RN Ry & T U -
I PR 3% 74 TN AL A4 351 497 22 8] 114 3K 22 7 1 5 B
I A E AR IR RS R A,
ZH A A 1 SRR AR 1Y) 5 — Al R AR 2T
1 COX 5=, mtDNA W, LKA 20 fifd
mtDNA $A YRR ™ . K0S W0 A OC B BOw
£ mtDNA Z2728 i TAhi A (RNA [, X S5 A8
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AT DAAEAS [ A8 B b 52 i 2 A 44 B 18 a2k 1 52 ) 2 11
TR R IR AR . LRk gmis NADH: 2%
b3 IR A% 00 5 5 FNER AR i NADH : 1Z i
A I i A 00 S 2 2 37 9% 738 S i) e ™ B (1Y) T
5, SHEENEAY =",
42 BEHXEBEARERE

FI g AH OC 88 2 — 28 2 5 40 M P ) Jo % A A
PR EZ s, Hh AR HoCE R . ATG
FIEWA . LC3 % . Han %™ MRF73 R 1 H WEFRIC
[ LC3B M RARARIE Y TOMM20 A5 I X761
R (rTLE) M8 i B 4 ZURE A b i1 |
Mo LN PINKL AT 2R 1R [, A 250
WD TR AR, X — RO Sl i PGAMS %
REEAY™ . Zhang 55" AURFST 2 IH , JC BRI U
28 ST AL b (1 Sk AR [ W KT I 2 S, B
LC3A/B W T . 1892kt ik FUNDC1 3
ST AR F I, AR FUNDCT JHI S5 1 Zekn
K E M, Fang 2" K, M BCL2L13/LC3 Lk
TR A IR RN SR SO [, Dl 1k, TR
Pz aon, gL IUA (Pentetrazol, PTZ) %
SR I BN BEAb, W A R 13D
(Recombinant vacuolar protein sorting 13D,
VPS13D) i ixf 52 M Ze i AR Bl g 27 i 1 W A I8 77
i KAE, HEERF BN LC3II/LC3T Ho Al B 3 FAIK,
[ P62 3R3A b 3N, wifik VPS13D W] ki /i
RAEWEARIYT, SEIIR & AEAR T B, A WA
KEFMRBRE RS ZFILTA G, PP
SR 1 SR A I 2 A Bl TR 2 I A BRI
FJERHRTT R R UL 7R AN
4.3 mTOR ESEREEREMNFFESHERNEE

HMERME WA I HENEGEZLEA

(mammalian Target of rapamycin, mTOR) i& 4% £\ 4%

FHF R0 ) 2ok A [ W, PR 71 B D RE 2 TR Zp i
AR E IR R AR — R okt [ s TR
F mTOR il 5], E&& 51011 Flioi F e i 0y,
IR BRI AT rhBRAR & A8 19/ BRI R AR
™ mTORCI M%HTF mTORC2 Heiit, & 5¥
IR ARG P B A S, 7E AR B BE L A% IR A &
AERE R REH . FEAEY, gt
mTORC1 [ W il 7] 14 35 PR 5 A48 5 18 Il 5 ek
PEAHSCEE™ . AEIE ABRAICZ K fhids S A0 T2k
REJG, mTOR B 2 A MG o X RS 76
IR A B 2 AR # 28 1™, it mTOR i
P FNR 28 50T of R A5 515 5 2 Bl Uk WY 76 18 1R
IR I e Th AR SR L, 2 Im IR T 5E & 3K,
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15 1R TR IAEE R IRYT SR R AE R B G, I
HIAIT L 5 R A I 58 A R A ™
44 WMESME

i EzE A E U S TR NER RS & (2 S
S AN R S T XA W B VR TR S
KAY, BB AL, SRR ME BRI A, &
A 45 AN A 1 v S g BELRT ™ L R A
& y-E I T BR- R BR- A BRI ZE L, XA
LR EZ ST = 9/ e SU DO i 8228, 2 K b
AMMEAE A LRI ™ . SR A O AR A A4
AN BRI T . BT A e vh 2 B
B T T 2 A R A R T i Tl R 2 2 1 I S
AR FEE S, SRR [ W LR B A ek
F, FCR U T BEAAE AR BRG, F 3 A MR R R
PRSI [ AR RS A, A B R Lok
1A 1 105 37 454 ] . -5 400 1 975 4K T B AR R 1 5 ol 5
FHOGI ATP AKEREARA 5G4 R 4 s
T R Q1o B, AN SRR Q1o B 8 H
VE % ik g LA B IR YR YT T vk o BB, 4
fitf Q10 b 72 . 4k BH 3 o 37 AMPK e s 2 ks
A H W3 i, AMPK J2ad R #06 SIRT1 Ml PGC-1a,
M S N AR e, A S A",

5 NG

gi b, GORLIR A W KB Z R R 2L
F TS SIS A HORG A
PR 265 o SORLIAR 11 Wit 5 000 9 A A e i o 7 o
DIAIOG, HRT—Setiise W], Zokifk A i imxs
TR PR AN BA BRI ERT, 15 H i
ATIAN T R RS 1 W 23 11 8 Dl a0 ] 52 W0 5 57 J
Yo A XU AR LR BEAT IR ABIETE, 7] AKX
PRI S R AL AL 2 e AT AT RN
JrT % P, dE— P HeR AR A W50 2 4]
f1% 56 28 AT LA oA AT o XS P 3 412 116 1) SR e A
VIS8
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Recent advance on photosensitive occipital lobe epilepsy

WANG Xuemei, LI Minting, TANG Fen, QIN Bing
Epilepsy Center, Department of Neurosurgery, The First Hospital of Jinan University, Guangzhou 510630, China
Corresponding author: QIN Bing, Email: gb900@163.com

[ Abstract] Photosensitive occipital lobe epilepsy (POLE) is a rare idiopathic reflex focal epilepsy that can occur in
all age groups. It is characterized by occipital lobe seizures induced by flashing stimuli (flashing sunlight, video games, TV
commercials and programs, etc.). Photoparoxysmal response on EEG is induced by intermittent photic stimulation; Ictal
EEG shows rapid spike rhythms are originated from the occipital region. There are no obvious abnormalities in brain
image. POLE responds well to anti-seizure medications and has a good prognosis. This article reviews the research

progress on POLE in order to improve the clinician’s understanding and reduce the rates of missed diagnosis and

misdiagnosis.

[ Key words] Photosensitive occipital lobe epilepsy; Visually-induced epilepsy; Flashing stimuli
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W 27 5 E B AV AE , Guerrini 28" R 1E 2 1)
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Rolandic i 28 )L, PfiJ5 78745 % POLE. Bonini 25"
W38 1 BiLFIESE ) POLE, K ZPUlR & 128
YGRS N T D AR LR 2R 5600 o BRIt
Hb, TN A R IR SR SR B 5, POLE
@Al LL5 JME, CAE. {3 458 FL- P28 R AR 19
J (Epilepsy with generalized tonic-clonic seizure,
GTCA) L™, POLE & WA KA KTMIZ s A E
SER BRI, A R R i XU

4 MrREEKBEE

i e, P A, ) O PR DG SRR A i Tl D
TR R A RN o AR 9 A F, Pl 2R 00 A DX U )
PRI A, BN ORI B 5 PR S T e
RLIE, WAREHE— P BB K28
POLE & LA [A] W DA 't 387 i 1 HoAth A R 26
S 115350 N 4 i = 4 S

PR3 15 25 LA B S R0 BB W A0 e 0 B DI
B B i B 2= 4 ar M = . A, R R AE
B, U R A J5 R (After-discharge, AD) M H 5%
LR UL T 3k B A B e 2 T i
IEZN S

5 2B K ERSET

2022 4F, IALE 73K FIARTEZ 2451 T POLE
(1) =Rz Wrbr e, Hrb s i vk 2 Webr i 12
POLE @iy ; — H B R Wbr e, W%
i POLE ZWis i ; HERRiZWibrdE— B3, AP
A ERSM POLE”,
5.1 SEFIMEISERE

© BAEFERF . B INERIE K 1 Ja bt e &
AW AR, AT AR AU 5 - AR AR DG
S & RAE; @ MiH . A B A W DA S
PE AR IX AL, A0 L L X2 Wi 5 A a5
s O ML REIER . HEBRI AL IR
52 ERMISHTIRAE

© BAEFERE : RAERZLATE]>15min; @ il
ML P2 Rkt g PR BR T AR IS BB R
W5 (1 ~ 2 Hz) [a] By DN G 03055 & 06 B & 5 g
(Photoparoxysmal response, PPR) , 5 & $&/R= A
28 IS A 51 5 48 it DT FUIE (Neuronal ceroid
lipofuscinosis2, CLN2) ; @ &J§FEI <4 ¥ 5
>17 % ; @ hEREER RN ; O thER%K
A ORI E )
5.3 HEBRZHARAE

O RAEFERS:: IR HUEZE | AT PR
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%1 POLE %32y

POLE A SEIE RSk g JLEER I R

I FAEIREL JLIE RN HIW ILEJEI

ezl KEW &> REW

W3 SEIK PAENEES LS AGES PAGNES

FEAR TRZIHE  IRAESE . DLRR SR  USEAT — OSSR s e J5 st TSRl A LD 5 . U L 4538 . et
B, RAER IR Al B A e e SR, Al fs MKk AR R MRS . MRERIR S | B A2 I R iR
AR, B TR AR I hah

Hretta 521 ~ 3 min L 4~72h BAPET ~ 3 min WL

e ] FARJE ARSI, TRV s R ARG VR IE

i Fi, &1 B IEH, RTINS &g il WG R HORIES s [IMTADGHEOF & i ]

W eV SN 5 AT S L P — s
e DR A PRplipe e

XU R EESY) R
S

Pl BRI AT AL X g, R Rk
RXREAURG A, TRIHR DR R i
%, RZ LB P s topis, 180t
e 1

FENLIE T T30 ki & 1R Rk

@ BRFER <1 Fdi>50 & ; @ NI GEE
B @ KB B ; & Sk A% wg L PR AT 0
Wkt
5.4 ¥3SHT

POLE 1) 252 W L3R 1.

6 BTk

POLE MIGY7 7 K FE B HH R X 25Pi6
J¥ o Verrotti 25" FEAE T — {3 1 B YC AN 1O 75
PR GV AR S R MR Gl TR IT L IR
(9 BH G o DA Y H AT B R Rk K g% A ]
%) MHETFERA; WA R R<12 9] ig
PR B ULA HLALBE (52 m) 5 b HL T B 1 4 )
BffE) (<1 h) 5 e fE B IR N 2 B Do i e Rk ; ke
BN AN F I, BT RSP R
s B2 fihifs & PR 2R i as A R s (iR R € L
ot R EIRGE; DGR AR ; Wy
P57 | BEARAS 2 o

POLE X Ui & AE 254 I i 47, TR ISR M
(Valproate acid, VPA) f& 42T MO GEE R & 2
¥y, % POLE 724 W1 "5 4R POLE X} VPA H L
P, ATHRG P = RO VE PSR RV, WA
MEFMSOR . A, Ao el fega s
R b VY P FIOR 22 S B B2 R T T RE N E R AR R X
W, AEE ™, % POLE ]y A%y Hofth 4
PRI 25 5 DL S AR 27 S IR &, 1697
S VR S STt & (A R T

TEARF R 32 2K, AR LI AIRK 2=
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S, J7 R TG 7 R LA R R R T Y
R ; —2% POLE B EBRBEBKHNE S, —
A HR AT REANL 1~ 2 IREL I R AE, N5 EZYIETT
#h4r POLE B, Feillef A & LEMEE, 1T
AT 2L 1 ~ 3 AF M PUIBUIN R AVE 25 YIIR YT, Ik 2
TR ",

IR A fEE TR o
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2 )L [ R S AER T IR
BEW, B, HER

TLPA ILTEEERE MR (B S 330006)

[FE] 2L MEEZELE A 1E (Infantile epileptic spasm syndrome, TESS ) & — Fh 41 B4 A H51 P 000 14 o 97 ,
ZF 3~ 124 A WG, & YU Z 1259 (Anti-seizure medications, ASMs) J73UAE, LI T ZRAL, & A%
W, WO A R E RS TR JUMUAE 5 R BRSSO . H T IESS (Y — AR O R B B R B BUMR
(Adrenocorticotropic hormone, ACTH) | ‘& IR K B m Fad MR, Joalc T HA ASMs, A B ER B AR
YT ARSCREXT TESS 1677 BAR KA I RIS R IR A

[oC8IR]  BUUWIER 2R AR 09T TG

Current status of treatment for infantile epileptic spasm syndrome

ZHAO Kaoming, Yl Zhaoshi, ZHONG Jianmin
Department of Neurology, Jiangxi Children's Hospital, NanChang 330006, China
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[ Abstract] Infantile epileptic spasm syndrome (IESS) is an age-dependent epileptic encephalopathy that onset
within 3 ~ 12 months. Commonly used Anti-seizure medications (ASMs) have poor efficacy, low long-term control rate
and high recurrence rate, and often leave behind sequelae such as developmental delay/intellectual disability, and autism
spectrum disorders. At present, the first-line recommended treatments for IESS are Adrenocorticotropic hormone

(ACTH), adrenocortical hormone and vigabatrin. If ineffective, other ASMs, ketogenic diets, and surgical treatments can

be tried. This article will provide a review of the current status and related clinical applications of IESS treatment.

[ Key words] Infantile epileptic spasm syndrome; Treatment; Prognosis

B PR = 22 25 G 1E (Infantile epileptic
spasms syndrome, IESS) J& T 2022 4F [ PR #X
IR TTEE G RTE, DARTRZ M2 )L
ZESE DY, West ZEAIE . TESS J&—F AR #4400
PR, S22 LI WA R 25 51, oA U
R BN M P R 2R A, v TR A () 30 v
JE AR UV E R R 2R R AR e 2, ] Rl
AMEEBEFSREIEN . BT 1~24 A, &
WEAER S 3 ~ 12 HHRY. WA 7R, IESS KW
HLN 2 ~3/10 000 2 1E L™ HORHE %, &
FRBLE AN e A W, H HIPUBIR & 1E25%) (Anti-
seizure medications, ASMs) J7 UK AE, B &k KE,
PilfG 22, WA KB IEG A IR RS &
B A 25 J 3BT o 50% ~ 70% A TESS FRIL T a1k
HAbFGI R AER AL, 2 18% ~ 50% BB ILEEH
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Lennox-Gastaut ZE5AE™ o XS 5200 5 K 1 2
o FLURIE: 15 B SR A il Fi, TR | 2R AR R A
il AR RRAERY | VAT I S BUR T RTERZE K
VEFRFE BT RO D8 4557 Ik, JRIF B
FE NS R AR IR R A IE &

SR
1 IESS W87 Ik

H AT E P A AR TESS — 20y 2B i &
& C Ml (Vigabatrin, VGB) , X FIE45 1 M4l
ft (Tuberous sclerosis complex, TSC) i IESS i JL
HIEMRIGIT, X T EIEA TSC & LI & ik
VGB"™. 38 E & G AR A R bR I [R5
T R 2R AR 22 /0 28d g HEL IR v R %
fife, AW RTERL, ToREAERAE 28d 5 PR HHIEZE
FAERE R A 173 BB —giayr e,
#53 IESS B LTE—ZIR 7 RIS, i IR R HL
1) 5 —Fp— LR TP REA A . —EIRIT A
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FEMEEG | 22 H0VEIE | N SGER AN . A K Be 4%, It
Ah, A —LEHH ASMs L ATREA L. X E . ASMs
TCRA R AT R AR B L FARIGTT 45
1.1 —%&i8f7

R AR FIR A BTER (Adrenocorticotropic
hormone, ACTH) FIWE I i Z . ACTH XA 43H
TR AN TR, e o e SO e S 45 24
BB T AR e e ke, DIRSAZ .
PR UE 4 7R SR R b e B R 0 ACTH ¥
J¥ TESS A RIT RG22 2", H. 1 JIRob i o
R BN R B | i SZ B —35 Meta 43
Hr i ~, ACTH X} i Hi [€] (Electroencephalogram,
EEG) WM& MR AR M BB B S MEARK
o7 A 55 A ER BN L BRI N L B A G R L R I
JE . Byl | Wil BN A e e R 3K AL, YA
BEIBYT IR A A s
1.1.1 5 ERR R s E 1958 4F EURARE ACTH
A7 ks R AR A AR Mg I R . ACTH BT
TESS FYAILH A 78 4 B, B8 BFIE DR 2
EREET BRI E L RRRRME B E
(Corticotropin releasing hormone, CRH) 433 % |
PRI TTI LA E, ACTH W AT LS 3 DL
AR CRH F 50 . — SR AR R 28 [ B 5305,
| R AL H CRH YA BRI, —J
W MR R ARG A, N2 [ e BB
TR AT TV CRH (1 3 K 2 35 1 410 1
CRH FHEE AR

— T 54 R, ACTH JF L1 VRIT 46
28d EEZEEE I N 55.5% (111/200) , i 12 A
IR AR R TCE KRN 67.6% (75/111) o TE4E
% ACTH IRYT WA 14d, A7 Ak i (51 G & J3 R A
() BB LTEIRYT M5 28d MU & VRS B4 Il 2187
FIA B B e s LI 2.415 5", 4R TIBIF S
i L P B R AT e AT A SRy TESSS Jee 37 26k 1 9
Fahr o

53— ISR AR, 56 L ACTH [H]
A, KRR ACTH (1228 45 il K Bk v I v 8 2k
BRI R, BRI R B R R R R 4
Xof 16 6 B R R 40 53 39.9% A1 50.2% ", ACTH
16T TESS BRAHBOR N 42% ~ 87% ", NFEIHFFE
iR SR, ATRE S HILLKF | 2GR
G EEA—FH X, WWITRERFEN N 15% ~
34%" ) /NFIEHY ACTH 1~ 2 U/ (kg-d) 5 KH &
150 U/ (m?d) X HRLI PR 52N A8 5 AR AR, (R
w5 R EIERE D", SRR 2 .
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1.1.2 ¥R FigE  TESS Am A B, BIF
Fr IR B L B B I R B R, (i o024
FrbEd s, SEUEE & 7E™' . Hancock 2™ p k4R
R FI IR AN 2 60 mg/d AT {d 719% 5 il
25 Ok Z IR BoR, TR RHIR IR R A T
4 mg/ (kg-d) A llu PKIT7 R 8L T /00 & 4
2 mg/ (kg-d), HAE 6, 12 4~ H B HlGRPE R 1Y
ARES ACTH MIEL™, 4 2/3 i) EEG = K
TE 6 JEUG FR LR IRAT 58 A T o 38 von TR R AR I IR
T 2T LT e R A T R R R
R RO R W 5300, BRI B A ACTH 43, M
M ACTH X2 1 1 i 7 o i 28 B0 38 110 2 S
BRI . P, Jovk K J6 R AL il ok g g
M B R R 7 A v, IR R B R Y
704 T B 5 HAM I TESS H 3 48 5 2 1o HL 1 A
o MEMESES BT R B IESS B LAETE LI 11 400
P22 2R AN E-8 TR IRIEN TF-o 25
FEA TG, HAS R AR AR AR 5C, B R ok
FIRYT A T W RRAR, HE—25 EE T KR Sob R o
B BB R HLHIE TESS 697 T E AR A

TR JERNIGTT TESS R R AR 6290 23% ~
70%" ™, 5 Rk 30.77%" BRG] FEE DT
TR EAEN S A SR YRRV B X IR JE AR
40 mg/kg JRITE 1 e R RAEARE R EIL, 56
2 JA Nt % 60 mg/kg, 7E5E 2 JERITT REL, AT Y =
ZEP A BOR A 46.67% F 60.00%, 1R T 4E 5 EF
ALY 31.25% F 37.50%, HARIEHIAN BV

Kapoor %" X H ik 5 1 1% JE 2 (Intravenous
methylprednisolone, IVMP) 30 mg/ (kg-d) , #% H
3d, SRJE 1 IRIE JEAS e & F 1 ARTE JE#S e (Oral
prednisolone, OP) 4 mg/ (kg-d) , FF&L 2 J&, F-& T
W YR YT TESS MY Ao W, AL LRSS
14d FLII PR 22 SR, TVMP ZH 3 5] 2% fift £ I ]
B, {H IVMP H7E 6 JE IS Y22 M %R 45.2%, ik
T OP 1) 75.9%. A FRefig | 00 i 1T o I R 2558 R
SV AE IVMP 28R H WL, OP FEJ7 3 FEFEe & i
AT IVMP, HAS KB /D

FE—A/NERREG Y, T IR ZE KA TR A TR
%F TESS # L 2 Ao i B I R 2 ORI 2 5%,
A LR AR 25

WEIRIT IESS MIF AR “2m” ML,
5 B HL I DA 58 4 2% gk 14 995 181 T AR 6 K 300 7
ASMs J¥ 5IRYT, SIS BN ASMs 48] (1) 52 &
KA Y BRI HRELMRIRITINE
2/3 W A R
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1.1.3 R THBEE 1983 45 & B VGB X A META T
U R B A A EL T 2 M R A 2009 4R L E 2
i PR E VGB T TESS BB 25 7R) 7 AIMER &2
AR AT VIR & AR AR Bh AT . BRI A AL
il 3 A E AT I y-2 I T R A, AN ]
il y-2 % T 2 (y-aminobutyric acid, GABA) {4}
fife, X 22 R GABA 3 T
GABA ¥ i T ] ol 6 22 T2 Jie i Al i FDpf 288 2
[i] ) 45 2 R -4 S B ARG 2R, DA Al mTOR 38
HAERY

VGB {7 35 B8 28 46 0 B ) ZE R K T
ACTH, {HXf£A TSC Y IESS, VGB 73U T
FIR9T™ . Grinspan " W R W, XHE TSC )
IESS, RO MR A 13 1 (62%) LI & AE
EFH, 1 ACTH LA 2 ] (40%) BB LI & AF
P

Al-Shehhi 25" 7E{fi [l VGB 597 IESS (1 2 J&
J&i, 30.8% MY B TR 2 57 A FLIN R 247, 9046 77
4 50 mg/ (kg-d) , A ZHHE ZE 100 ~ 150 mg/ (kgd) ,
PRI & W TCH AP 3R 25

— IR RN R, VGB 51 A0 0 a1
PLEY H 45 (vigabatrin-induced retinal damage,
VGBRD) 1 VGB #H 5 # Ik 18 5+ % (VGB-
associated brain abnormalities on magnetic resonance
imaging, VABAM) B XU 73 51 K 29% . 28% F01
21%"". VGBRD JEK AL, FE15 245 FREeq7 A
VGB (73 S REBOR, FEAEEHE N, VGBRD &
HERE ., 6~12 1 HAB VGBITRE R fiE /& VGBRD
KA HIBTTE B . Westall 2 R B, VGBIFFEN 6.
12 130 ™ H 4514 5%. 13% 1 38% 45L& A=
VGBRD., VABAM il # & Al i 1y, — A5 H
VGB 3 MAZEATHK . HHEAN VABAM 54E 1%
AN FIER . SEMERGIBITA L, MIEFEBRE KR
(L AR e AR AE L AR ) 3 A BEAL A
AT AR

O'Callaghan %" 5% /R, MEHKA VGBI
7 TESS2 Ji] I i B 2245 1 58 71.5% i T HICR
I 56.5%, HHL-IGIRAZCRETHE N 66.5% & T
JG# 1Y 55.0%, FRWIAFVE LS —Z 25 PG
BITROITRGE T 26T, BCG YTk a] = A U]
RO, IR B PEESE R . (HAEIRYT 18 A4S H i
AR ERHEEE MBS
Knupp %™ A%} 34 5] 1ESS FHLS AL ACTH 497
4. VGB IRYT H MBS IR YT 4H AT R L o
R, 7656 14d AP ACTH JRYT4L. VGB IRYT 41 FiEE
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BIITH A 9/12(75%) . 1/9 (11%) | 5/13
(38% ) 1) A8 5 MR A AV 42 Tl R Pk e, R sy AR A 2
fif%, fH ACTH 67 4 5B G 16T AL 7 35001 T
W 2E R BN {E-27, 95%CI (61, 14) , P=0.33], T
FEACHE RN, WTREAELE SRR AT
—IZERE ST B, 25 ORI 5T 22 (R 1) S S MEAR
= (I'>50%) , VGB I ERIAITIRA R G TME
BZRRTT, AR — I R ST SR UE "
1.2 Z&iE8fT
1.2.1 4eubBs  FEMLEEEA Z R PR A VELE
@ BHELIBTE AR AP Na 3838 ; @ 1958 GABA HYM
HEYE; @ M) P KA/AMPA BR& MRk, M)
Tl 2% By M ol 2R3 0T 5 (@ 10 ok I I G O . X
IESS BAZHIRIT AR E 9.7% ~ 25.0%, o] LI T
IESS (A INIAYY o Hahn 25" — 371 [a] B 1 5 4 PR
VGB IGY7 JCaL 1 IESS [, FLMbERia YT A 0%
H20.9%. ) /NFIE 0.5 ~ 1.0 mg/ (kg-d) TFi,
B E , HRHE AT A 20 mg/ (kg-d) , /NAHETFSL
AR 1 i) AT AR T AR . BRI AR A AT
KA IR Je b 525 5 K50 iR Je A Bk & Rl iR 4E
LA 5 mg/ (kg-d) AT TESS Jr4k, 1E 14, 49, 56 Fl
120 d B, PRI 80C I B 25 5, KR i FE ik iR
10 mg/ (kg-d) B EEARUHFFE W5, WA
RN 2 h—it P, WiEA T, Bk, 5%, (KH
122 ACxE &3 R FEES 5S40
() 2 fil B f0 B 1 2A (Synaptic vesicle protein A2,
SV2A) G54, M 2 fik 20 60 P 174 Pt 252 356 ot
W, BHIEMETTE G S8 T, RSB KRR
™ WH BT RAXAEAE STXBPT 3 H 2845 (1)
IESS 3 (5 AT BE AR T 4™ X T — 2R 3R 7 TRk
IESS, HLXF P 362 44 An s J& v frigtho, J BH I 350K 1)
PRI IESS, SR FHZE R PR FARCR N 11.11%™ ™,
BEEER AR WA T O R S5 22 L PP ER A TN IR
FRENIAYT TESS, WL X iR 2s R ARTF AR R, 5
22 CRTPG A TS R BT 0 TESS AT BER B
B 55, SMAST RO THEMLER e & T G ER B
1.2.3  WURBRAN  TIIGRRAN S K Y GABA
K-, 0 GABA P, HEINZEfila] GABA fyvk
JE, N AR EUIUR ZAEVE R s teAh, NI IR M AT
PO Na' 3838, 55 T Y Ca” ML, MK
™, MU 5~ 10 mg/ (kg-d) TFHG, B W
%E % 30 mg/ (kg-d) . Chandra %" #F5 B/R, #7112
() IESS T LA R 4h 30 mg/ (kg-d) BAZYIEYF, A
36 14 (39.6%) WIUG W R A4f, HA e 3 A WE &
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RN 19.4%, A KB RN

1.24 RV H MRV RN ASMs, £
T A Na' EIE AT B Ca” il i, P A I
AT L RV 5 2k B PO & AR — 0
LSRG, WRJR VD BN TESS (R R 421 28 Ry
21%, i eEL Tl 8 B G AR iR 20.3% ™ AFFFT R
KR 8 ~ 35 mg/ (kg-d) BRJE VB WA M A 4R B 2536
JT TESS A ZUH 2 33%, /N5l & 4 ~ 13 mg/ (kg-d)
FIARCR 25% S, AN KL Y A& AR R A i
B AE DB VRO B, g
B 955 . IR AR E RS | A PR mR vh B L TR AR
R G BEA %, 1 Hussain 557 A9HF 55 )
WoR, Wt ACTH s & O TR 1A YT 8 WL L35 3
X AR JE V0 e T B S R o EL e JE U e AR S i B
J7, AT HMRIE R B R IR TR

125 RIR2E%HH R oH AR aFEEE
N T RS SN R TSRS SN 7 SN LSS e o 57 B e
RELEZIRAN T GABA/CL B 1524 W3 s
R, BN, B A, A GE 2T RRL
171 1 IESS RS diRY7, 38 fi] (22.2%) 584 5%
fife B A JO R AR B it 2 J . Hobh oA 13 Bl s —
WBEVIRHS A PR 2E , HLJGTS i F HoAh ASMs,
A 10 191 8535 A i e TR I 7, 3 2 B LA 2835
DIsE T T ASMs. AN RV 80, fest DL 2
MR A b i £ | BRI RE AR B AR, R, AEE
Al e —FP A R L R AT R . RN
4 ~12mg/ (kg-d) -

1.3 HAiBTraY

1.3.1 4% % B6 4EH:ZEK B6 (Vitamin B6, Vit B6)
Y —FhiiiG, P RES S5 200, 5-5
i &R . GABA FELFA b ™, 1
IESS H1 G Vit Be MM PR 2 1 A8 5, (HJE T Vit
B6 W PEH Eis 10% ~ 30%", 78 H A5 FHE Ry
L IHERE R T A TESS B —ZRIAYT o Jiao %5 N
K H Vit B6[10 mg-kg/ (kg-d) H 5k 100 ~

200 mg/d #kiE S 1IEY7 30 f Vit Bé N 14 TESS,
93% YA TE 11 d IR TR R 215 B4R 0], il
2 AR, 87% (26/28) 17T B 5 fisi i, Pk &
1EH o

132 BBR%E  PEE TR —FP NMDA dEE 4 PEH,
o, B Al LA RSB NMDA WM il Ca® i
A BEAR SR 2870 B Ak AT P & A, I A4S
PR AR . KRR A A AR . S
55 Na'-K'-ATP By, fooe dupai, Wi K Ak
W, I & AR, Tl b [ SRR
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J it S AR RO PR, Sk BRI i i 2 e Ve 7E
PR, —SEbIFSE o RS A I AR
BRI T I8 AR A —E JE I BE RS
T, TR A AR LIAS LA

H 5 HERREE (Magnesium sulfate, MgSO4)
0.25 g/ (kg-d) B4 ACTH 2.5 U/ (kg-d) IG7T 229
—ZARTT RN TESS 3K, 48.5% (111/229) ik F¥
G, 72.1% (165/229) (1 # EEG o B I AL
K, EEG SEfif i IR IR G fig ™. L, X F—
LAY R WA TESS 4%, n] L% ECR ] MgSO,+
ACTH BREYT . AN RS F 24 By | IRET e
S, —FRAE DR i 2 B IR RYT R, BIEHIE

WriE .
1.4 FHEHEY
1.4.1 #2ZF JRBFIE—FhmIWEE, FEm R

MR A K, LA NEA B ERCTEME, 4
80% MR B R BTEREAER . H 1970 FCHIEA
SEH PR T AR R AP RAE Y, AR AT
K GABA ¥R, il T8 Bk F fi JERE(IRA 4T
Mtk IERTHIEAS B N, g e —4
LR =, DT RIS N-H 3E-D- R A S iR 19 2%
VEH, IR BHUIRAE A -

Sun %" 4% 70 1] 1ESS BEHLY I 2 41, 1E3%%
ACTH F1 MgSO4 HEG IR Y7 Hfilt b, 4350 7 i Hiy
0.5~ 1h IRHMREE (3 mg) FILEH] 2, 66 Hil5¢
BIRIT . MR RAIAITES 3d LffR N 51.4% =T
GRIFNA 37.1%, 26 28d iR 42.9% W= T4
RERIZHEY 28.6%, (HALM 22 TG4 E L. W
ZHE BN R ARG 521, R R 28 40 0 AR (R 1
5% T 6 min, IMZEFZHEEIN T 3 min, DellTsola
T A Sy i B 2% o RS AR e PR A, (E AR
FIVE R M AN E , ANEAE R R Ik .

142 KAR=—B KB B (Cannabidiol, CBD) f&
AT RRAE P B B 26 R SR B A, T /B FH L
il i AR 5¢ 4B, BRIACh CBD HA Z A EH
HLH, 1835 Kkd 2 G & A MELZ K (G protein-
coupled receptor, GPCR) 45 1H 17 i £ 024 Ay Pk 5
RT3 fih T B A DA D A S R S A MR BT Y
FETIC; VAT e azs AR DA 20 i 28368 I 1) i 5
IS G B ARBCAR H R A1 32K HAT 9
226 PERNPT R ML 538 B ) 3P OB & AR
. Reyes %' Wrox KW, X —LkiGIT . £ Hh
ASMs F1AE R AR B TG S W A HMETR P TESS, i
CBD &J7, ¥IthHIE A 2 mg/ (kgd) , BN, fick
50 mg/ (kg-d) , Bl 6 ~ 26 A~ H I, 19 141 (67.8%)

http://www.journalep.com


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

¢336

IESS HEEZE RAEWR AT 50% L b, Hifsz MR
I, CBD XfF IESS HJ7 5 fif i — 20 UESE, il H
e HAl a7 F- B Ay B B6 T e g%
1.5 FEZHWIETT
151 @A AEEKE (Ketogenic diet, KD)
JE—FE AR . RAR KAL) L E AR RO HA
BRENREIT . KD MPUBRAERA R4
B, TR DAL 58 A8 R M A i L AT
2038 JRORN B - L A0 F f S5 mTOR 1@ %%,
Dressler 26" X} 101 4387 % 1ESS H& JL4> %1
KD 1 ACTH J&J7, 1697 28d WL K VEH KD 41K
47%, K& ACTH 41 48%. EEG KA 1E % I} [H]
KD J& 14d, 1fii ACTH Jy 16d, Wigi LI 225 . {H
i8R ACTH 41 43% 75 T KD 1) 16%. KD R
FH 8 A0 45 15 8 50 K g AR . 2
A 16% ~ 30% M B ETEIT R IR KD J5 2 H B AR
S, KD 1E 6 N H IN X IESS (TR 32 Pk B 4, — T
BRI 5% % B0, XF T CDKL5 3 R 28 2% 5 1 25
P 38 T 5L T T S5 309 ISES H 3%, KD JAYT A %KL,
87.50% A )i, i KCNT1. SLC35A2. PCDH19 FI
STXBPI1 275 3K 1S AT RAE™ . i B P4
SREHEMATRIREIRYT IESS M/MEA L
FEMIR, 7E 4. 12 JE BRSO AL, Hek B
Bl 4 TR AT 2 M TR A, RN PR T — T
KD /YT 481 i IESS Z ity [l B 5% ik 7R VR 97
1 AER R AE TO R AR A5 16.8%
152 FR BEERZBREARLRE, X TRt &
KEAR AR5 ol PR 4544 55 ER
P IESS, W LAFIEFRIGIT . FAF A EEA
O WAL AR . EELEH TR AT 55
P, R LR B AN R . KT 7 s
T Q@ WFRRARTIFEA « it 25 P00 19 i 2
PEFAR, 24 MRI A BB G I 240500 95 k- ol kb 7R
EBXEAEATYIBR F AR, AT T IbAR ; B o Em
ZREA IR A 2 DB AR R AR, VR R
NEAFREEHENETY . BREZFARMNE
TR RO R AR, MR R F UG . — Il i
W IR R, XF 19 il k1 TESS SR F kDI BR
K, RIG 79% (15/19) B #1358 T & A1E, 74%
(14/19) By IESS BIL L B4 R R M5, 26%
(5/19) Kk BERETRE, HEERMK",
153 JAEEF KT IESS JAYTY, BB A %
B, RRRIE AR e LRGN . A 2 WiaTT
(s A P, L RRY Tk AT T E
B2 E A 1 B2 4E (Glut-1 deficiency
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syndrome, Glut-1 DS) f5 5 r 45 78 B3 o0 1M i ot e
MFE B IIREZ A0, 1 U W TR P Fi 2H 2 R
LN G = . PR R I S R A Wik = iF (PDHc
deficiency, PHD) J&— ™ 8 iYL RL A P0G , LMt
WG A AR RS, SEWG IR ATP A B 2 K FLIR
MERR XA M TESS, KD 697 Al 42 AEER {4,
GEI AR FGE, S RGP RE IR T, W L% i i
T RAE, FRE B N FIRE Sy o bR AR B R F
LN IETER KD /54 Glut-1 DS & PHD fJ—%k
JriE"

Otsuka %" F 2010 4F7E IESS H & BL 2 fi &5
HHAS A HEM 1 (Syntaxin binding proteinl,
STXBP1) JEF 5748, fiIER] STXBPI 3 F 28748 1] §:3(
IESS. STXBPI Ht[H 58 7% 8 it 451 3 5 fih B 760 (1) B i
T2 AR S AL R D) RR AR, DI 5 | 00 & 1R
R R)REFE B ) Bt 55— R AR, APk
B, STXBPI #HC IESS #£#:5Z LEV HZ K AR
57 6 NG, 9 Bl E (75%) BRI & AE A8 >
T 50% DAL, Hor s {5 g e A VRS 2R

L 14540 B 7l 3B 1.2 (Voltage-gated sodium
channel Nav1.2, SCN2A) Zafidh B3 J& [ ] ¥ 4M 30 18 1T 7Y
(Navl1.2) #5119 alpha V.3, SCN2A TIRESRAG: 2
AR Zou 4ty R OR, FEUBUN EE. X T
SCN2A AHICAE TESS AJ Jj FHEL R PE-F, BH W H He 4
TN S T TE , A R 2850 B S H AN 5 fd et
P e L St TR N I 2Pl uni e At
2 R A . Wolff 257 BIFSE & 3 SCN2A A
AR L IESS A RIAY )15 13%, XF <3 At
L, BARVEFa R 5 PaF a4 33.3% (0E & AE

Mills 257 F 2006 4F % L L I S0l 7 R BE AL
b1 A1 BE Ay nik e A ARORE 1 35 (Pyridoxine
dependent epilepsy, PDE) fEUi LK, PDE &2 4))
DL e A P R R T i =2 — , FLRRTIE
KGR ML BRI AR AL, TR L ASMs TERk. I
PR A 3 A LU s 2 LS 30 00 e s ol 114 9
i KA, RAETE G R kv R AR R AR AR L
PE2E RAE R B AR RAE . J5K ) & AESF . PDE W]
3 3 R e M P e A P O KA, TR A S
ety BEIL— M 15 ~ 30 mg/ (kg-d) o
— I A GBI 5 7, TE 12 T Il g A ot M 0
Ji A B 2 e BE 2R YT, B e — IR Bl
iF, 32 451 (97.0% ) F8 R A AR, 15 4] (45.5%)
BENETIEHR, 17 1 (51.5%) B35 EEG 1IEH, it
I 55 v A 30 ~ 240 mg/d™.
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TSC J&— P Ye o R b P s 4% Je ik ph 625 5
1E, KRR LHE, W4 R G 2RIV & AE, U
Jey Kb S 0 S LR 2R fe i WL . — T F
TN, %) 38.9% (720/1852) 44 1ESS™ . A
JE 1972 4E NEEBR T h 3 B i — Fh KR N IR 2 24
Yy, ] A ) EERELT 4 2R AR R R R AR
RS, AR 0 i O S A7 AR B S5 F P ks )
POmia £ 0", %+ T TSC M1k 1ESS AMUA HLi
S AE L, T EA BURURIRAE T, T R IG T
FUREARBIGIT o —WUR I B s, A
TSC W% ) LA BT A AE T 4232 75 % 53 /) Va7 T
T R ARG 200 % S mlinIT R E L T A2
Wik TESS MY EaZE K AE[5/42 (11.90%) vs. 73/168
(43.45%) , P<0.001], H TSC2 V4 IESS &R M
48.86% & % 22.73%, &N 0.5~ 1.5 mg/
(m*d) ™. Rk, TS 2 5w n] LA &
IESS WY XU, A Rl kb 7% s Fit Bl TSC 1y LG IF
IESS i &4

2 NG

25 b, TESS & — kv T 1 M s / & & M
R T, BR R, BMATUE AR . IGIT L
ACTH. ¥¥ 7 & M VGB 1E R —Zi697, X Tk
TSC MY IESS B M IRYT, X T&IFA TSC Y
IESS W 5 1€ VGB, %46 K Z50H JUm I RE1EIR 7 1Y
W) 14 d Wl 2 BiG 7 ad — i s F 4t
BRIAIT™, MR Z 3677 A A1) 7 35ofn & & A3 I
SRm, $ER RIS W AT R, 2R
IRIT IO LA SIS . A2 LBV RSP
Vit-B6 55 " ZWIARTT . MEIRTE TESS SiAE7ESS 1Y
S E R A KD X FARGYT, IR A H A,
XoF AT IE P PR SRCA B 1] A T I 3t A% e TR AT DL
X PRSHEIR YT, PTREIRAS S AF i 7, Rl I IR
BRGNS AW LR, Sy TESS IR YT 2
it T B 2P, KR X IESS (IA T 1 T4 %)
IESS J L A A AT, BUWTFRck it — 25

RIS .
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Research progress on central regulatory mechanism and parameters of percutaneous
trigeminal nerve stimulation in the treatment of epilepsy
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[ Abstract] External trigeminal nerve stimulation (€TNS) is a new non-invasive physical and electrical stimulation
therapy based on the anatomical characteristics of the trigeminal nerve. It can control seizures by regulating epilepsia-
related brainstem nuclei and part of forebrain structures, regulating neuroinflammation, improving synaptic plasticity and
promoting neurogenesis, which has broad clinical application prospects. It has been approved by the European Union as
an adjuvant treatment for drug-resistant epilepsy patients over the age of 9 years old. Therefore, this article mainly reviews

the central nervous system regulatory mechanism of eTNS in improving epilepsy, eTNS stimulation mode and parameters.

[ Key words] Trigeminal nerve stimulation; Epilepsy; Neurotransmitters; Stimulus parameter
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MRAYSENT . SCEEGRDE 10 A VEXT REM 1R AN
FRELI ] 520, & ) K MEHR ] (Primary sleep
period, PSP) Z i, PSP i [A] Fl perisleep (4-h
periods before and after the PSP) ] /& A A0 & F
55 REM T AR A SiE A7 A R4 AT SRR SE R
1T R e 48 BLIH- 25 4 (Fast fourier transform,
FFT) #1i% [< F1 EA HR H AR G0 T8 A 30s 45T g i
[l (Electroencephalographic, EEG) , %f—41#32 Mt
L PR VARG A AT 0 8 R AT I R 33 23 B
I EN T RREIRAS & . BFFE R B, T A B ml L
RSP AE A BN, Xt 0 A A R S0 A X
W T AT —E
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SCEE B AR LA BES X TR R IT 2
W RA —ESH M E, BARNAEWT . O psp
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Rl primary sleep period *& S A &AL 1 h 1)
BEHR AT ] ; @ previous day #8§ PSP FYRT— K H K ;
3 same night 5 PSP [} 24fi; @ 4 h-before sleep
onset 87 PSP HEARELIAHTAY 4 h; B 4 h-after sleep
offset § PSP MEARZ5 K A5 4 h; © following
day 45 PSP I H 41K ; (D perisleep 45 PSP HijJ7 4 h.

2 WEDBS

o EH A . AR5 W0 2 B A — PP A
()WL) 6 22 o WU FR S 1 AR IR AR ROCR ALK, REM
B AR FR [E) 4526 . REM B AR & A= B 3R Bl 5 45 i () 4
JE AT RE SWUR ZAEA HEMEAEN . X —dl 332
2 PRI DAL 0 AR N HEA TR SY , A B A U &
VETIT e A0 PR HIR 2 e IR 2 75 4 7 AR I B 3R i
SRR 45 0 . BFSE O EE . BRSO R A K 5] S5k
A N AL IE B 53 [l JEs i s ) B0 5T A B S8 1)
PR Hh P, AT MBI 43, DA T A s I A2 45
Mo . O WFoE iy B E AFI T, £E PSP Z Hiak
PSP ] 28 Iy i & AE 9 3, L REM IR 14
., REM RpLeRt 465 ; @ 7EMEARFF LA HTAY 4 h
& A 0 A 24 1, REM VR I ZER , REM
Frgemta 4a 06 ; @ 78 PSP i — K & W & 1
i, REM & 281k, W5 & . #F PSP Z i, PSP
HWIE) A perisleep &A= (0 & A/E 5 REM HE AR T fR
IR HIE R 22 [H) A7 0 AR DG o

http://www.journalep.com


https://doi.org/10.7507/2096-0247.202405007
https://doi.org/10.7507/2096-0247.202405007
https://doi.org/10.7507/2096-0247.202405007
mailto:liuyh@fmmu.edu.cn
http://www.journalep.com
http://www.journalep.com

350

El=
3 BEENE

i HIR VIR 2 [R]AFE 2 5 2 ) 6 & I
IR B TR R AR ASCR A, BEARAE Ak, REM B AR 7
REIIE , REM B AR S 2E 0 0] BH S 4 0 . SR B
U 25 1T BER N & AE 0 B R 5, (E0 A 5
() 138 T30 3 Ao I L R T i R . 7 BRI B ],
ikl 2 A B A ] i S A o MRS e 0 300 A Al e e 2 FIR
HHHERR (Non-rapid eye movement, NREM) #J, ifij
1% % 5/ 0 0 & A & AEFE REM B, X Al fig &
K b #E NREM HEHRH, Frefili- 52 BfG A v sh A 31
PN At S e P R A A AN e € E S L 2w
DA VERE I, XMW TG SR S A E R 5 1 REM Al
WS, Fefini- B Bt A bl 2 W04k, 51 E ot
JIRAA AT 426 %) e 25 o Sl s 55, I 1% 3l 1) w4
™ REM PR II4EIR 5 REM 5452 5[] 4 J 1T g
SR B BN ZAEAEAEA BAE T, R B A1l T i
I 2 AR B a1 AR A AR T 1 T Bl
[, REM B AR I 75 nT DL W0 & A1E 1 &
AR L AR B R IR T A ) REM. i AR
S 75 BE 8 T A b I 00 & A N
o FRER B PIAER : fE REM Z FT 10N &
fE (R H R L) 53 A REM M IER A X ;
REM Z59J5 R AT ZAE, S RIELALL, s
M REM WK T . SR vl LR 2 REM I HIR A1
I R ANEZ R — SO R, W] DU I 2645 B9\ )
WETNRGR 2 VR G & A SRR, R85 & BT A
A PR H A RO & A R0 XU o
4 FiEFE

WS |47 T 2019 4F 6 H —2022 4F 5 A
99 1B A AT 9 [ 2 B 22 0 DY SE 3k [ 57 1A R 5T e
SO W 27 (EMU) (1) 41 1] B AF i 24 14 3500 £
o WFIE R FH A A0 it e T M, A ) s i) =
DA AW, 20 SR B — RO AR, LA B
—IK 24 h T EAE . TR S 580 EE N
[ A E e A A . ARG HERR T ILRHE A
P N E AR S L P25 A R B 35 2k slak =)
R A W B & A LA S AR A A LR
Ho BARCH RS O REMHBER (SR,
OHL) 5 @ ADETE E 5 S 40 B BN TR IE 43 A
(JRSCHE 1) 5 B B MER S8, 4045 HE AR IT 46 1)
] | B MRS 255 okt a] | A AR A ] . REM 9B AR 300
REM $#4EMF ] . NREM:REM % | HEIRIT 46 )5 Y
S B 37 W DA R AT AT 1 /N ) e A (G SR i
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S2 A RMEAR Y 30 min) 5 @ A 2 B— YRR AZAE R
RAERA | BAER G LR DL R AERT RN R AR IS 1
RE; © RET LA & AT 1R DEAl H X
PSP W21 5 (© ff FH A 26 1 RN T )2 1 11 3 331 ) A
PRI R RIS 175087, et 344 R A
Y 4.2.0,

5 RS

5.1 PBAFI&S#T

PN B HEBR PR AES WLF K 2, AAE NS
HEEERS LR SCEE 1, EMU 23522 1) 6]
8.3 (SE=0.3)d, Ll N 5~13d. HMEFE EMU %
WA -394 4.0 (SE=0 .10) /4> REM ¥, [ HK
0~ 11 REM #i.
5.2 £ZRAFISH

TR BRBN &5 R 2 UL IR S0 2. W0 2 AR5
f) PSP 5 REM HAVEAR U1 () b 38 i o6 5 00 &
YEZH ) REM HHTER 14 150.8 (SE=11.5) min, JCHii
i R AEL N 100.6 (SE=7.3) min (P<0.01, J5 LK
3A) 5 5.2.3 MU A AESG Y PSP 5 REM I HF4EHT[A]
3 AR A O T & VEZ R REM IHF 22 A 1]
J9 68.1 (SE=5.5) min, JCMiJii K VEZL N 85.9
(SE=3.8) min (P=0.01, JFU3CK 3B) ; HHART—K
28 DTN 2 A 1 R RN R 48 D 0 & 1 AR 3 T T
AT, NREM:REM [t # (P=0.45) 5k HE A% 2% 3
(P=0.98) JL4tit*2: 5 ; Wi & AF PSP 5 REM
TR Y o 2 1A O, R R VR4 REM I
R M 160.4 (SE=14.7) min, JCHUMW KB4 N
104.2 (SE=7.2) min (P<0.01, J&XI® 3C); 5.2.6
T % /F PSPt iz Y REM 37482 1 (] 46 41, 9
S R AEL 1 REM B4 42 15 6] 4 58.8 (SE=6.7) min,
JCIE & AE4H A 85.8 (SE=3.7min, P<0.01, J& K
3D) ; SN & AF PSP il /R i} NREM:REM H%
FHEN (P<0.01) LUK BE AR BS0CK i 2 A1 (P=0.05) ;
T & AEHT PSP REM BT R (P=0.52) , REM ]
Fp2Emfa] (P=0.09) , NREM: REM [t (P=0.54) &,
BEIRZCE (P=0.50) G257
5.3 ERAERTIE

JE ST R AR B] L ANE R D H AR
B RAERIRIN B, £ REM IR (P=0.54) |
REM H#F4EHtE (P=0.55) . NREM:REM L%
(P=0.10) VA M HEHR 2% (P=0.97) Jy A 41t 2%
Z5.
54 EWAIESEE

R SCERT T Rkt PR AR B0 & A (Focal
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impaired awareness seizures, FIASs) FIUN 5 5 4
ZE PR & /F (Bilateral tonic—clonic seizures,
BTCSs) Z W25 . L, SH—RKELM
FIASs M, Ai—K A&/ BTCSs ) REM ¥R 30
WEIG N, A 2% T8 65.0 (SE=32.8) min
(P=0.05) . BTCSs 41 REM HIv Rl 194.2
(SE=27.8) min, Ifii FIASs 21 A REM ¥R 1 Hy
129.2 (SE=17.5) min, #R1fi, #£ REM HHHFLLHT (1]
(P=0.41) . NREM:REM .3 (P=0.21) FlHE AR S50CR
(P=0.29) J5 i, 4 Z [0 LG22
5.5 HiBlBEAR

JFESCHRVT T 7E PSP M & AR50 A AE I R 3
R (Y OREN I S W (e OR E|
Ji) e A A R B 1 7 T 1 25 57 45 SR U, 76 REM
Wi gt E (P=0.20) . REM ¥R (P=0.43) |
NREM:REM % (P=0.81) LA M BEIR AL (P=0.14)
T, A Z BITEg R .
5.6 MEKFESHT

JESCXE 27 BIAF A LT PSS (0 0 A8 2 0t
FFA IR M. 2 /D7 W R W B & 1R
(A4, WREABIREIE (B4 . 5 B4,
A 1 REM W1 R 38 hn (P<0.01, 2 UL 5 SC#
4A); 5 B4IMItL, A 4 REM W HF2Et 8] 45 44
(P<0.01, J53C¥1 4B) 5 5 B AAHIL, A HEA KM
NREM: REM % (P=0.06) . BEHRZFCE (P=0.14) Y
Giite 2 s AT UL BT & AR A AR B IR Y 52
Wi, 5 SCIE PR H Y REM T AR 30 R & VR S
AT TR (RSCE 4C) 5 #F 3d R E W4 h b
AR TR S, H5 2 d i EE AL B
PEIS 25 (25 TR AR AR &t HL 3 P>0.05) o LA, 7
B — DRI LB o S o 2 ) i R RS )

6 iTit

JESCHE R b, XEBESEAE R BEAT T 0 AT AL
R, IR T AR S AU A SCRTTTRR . AR
7, JROCH LB T W58 AF TR Y — 28 Ry BR A
e, TEARRMWTTE R, AT LUEE XX 28 f5y FR g — 20
TFRERTST, FF il X L8 ) JT, LR e iy vl
FEPEAA R

WS RA LU BsiE . REZ:, ZH .
B AR LY Ty 2% BRI AT VEA s 42 T
R SE 1Y) LRI S0 78 S5l Sk 35 v e XS0 33 ]
F1%9 97 % 1A DR B 2 393 DA A0 e, 3000 ) A0 8 2
ML T —Fh A R EARHE R BERR 2> M 70k 5 WEST4S
REHF ORI —E, S5erTAprE it —
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£, REM AR LT S500W & VE2R A G IF
45 5 3 I R HIR 235 40 ) AR AL AN AR SR =2 0, i L
EBE AN RN, REM B AR IAE K n] 350
W & AE, B ZA— oL 1N & V)5 PSP
) NREM:REM Fb >R I IR %4 R oK & PUIH & (14 A8
o ZBIETE YRR AE T - RS e Pl A 0 3
B IEAE IR A Z AN R4 A BT 2R 25, X
A RE S I RAR S A s FLAb 2y, anikdRE s
Y P LA Al 390 PN R R s S 25 W, A TT BE S )
REM MEAR ; A58 2 i 25 LA & 0000 & A, Xl
A BE S MO & MR AR IR A R AT 2 SRR AR W
T, A B HE I EL 2 B R P 05 927 45 ] 390 44 i )
X R MR 235 40 E) 5D

7 ARGER

TE PSP Z il PSP LA perisleep H][1] % A i) 45
i A A5 REM W ORI A S8 38 22 [ £7 75 ] il & HLA]
FEMRR . XX — R RN — P9, DIAE R
ok ) - B XU A 0 1) B B A b i

8 BX

IR N, W BRI A VR AR — R R
M, MR 18 2 X T S A0 A A 0 R M R AR g
(] R 5 A T IO R TS AR, (HIE BT 5t
— YR, AR T RLMZAETE B R BRYE AT,
X AR 2 B 8 A TIESE, LASERR 254X REM
B (4 520, I 1 — 25 0 Mrioie A A% REM i
RS MEARSSF A SE R ot mT LA RO [R] A 0 26
BUSEATELA AT, BB X e — i 2 12
RIPEATIIESE , DARGE A BEIRES 520 o ik i) A
A R LG R MR B 5™, 0 - U 3L 42 A e i
o R BRI B 4 5 B AR AR R AT 0 2L, BT
LIRS A, DRSS 44 MR AL H 2 (] 9 A o
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- wBISTHT -

[ X%#i7]]1 Jansen-de Vries Zi51F; PPMID F:[H; & Hikale; FLHSEAL; WH

Jansen-de Vries ZEA1E XFk R “HA HmYiE
ZEALA R BE R ) R B MR (Intellectual
developmental disorder with gastrointestinal
difficulties and high pain threshold, IDDGIP)
[ (OMIM) : 6174501, J&—Ffifi PPM1D FEN %7%
FHZ R % RN OR B HRL (Autosomal
dominant, AD) B H 4 A R ER 1514 (Autosomal
recessive, AR) FUZEILENG, 1 Jansen %" F 2017
EHSCHOE, EEGRRAE . W58, W LIRA, %
B, o e H AL H- | S LR, AL, e o
AT A PREAT R IAE AT D | £ Ui A
WHHERKBIER, EIERIELE AR B g A
PR BLZE, 25MENK S BEER | 2 N X
LN = S o= AN 5 2O < S [T B U 2N
BRI BB E 22 ShAE | RIRIRNE, VT S
RAE O E R BRI L I Ze 8 Beia . Lk
PR | PR AR X B RSN L B /IVE
B ar B EBAR, DI P KE AR R
SRR ARG RA

PPMID R:HE i T AN QAR 17923 |, it
p53 T E ABREY 1 (Wild-type p53-indduced
phosphatase 1, Wip 1) [OMIM: 605100], 1% & [ HE
PR it )& T 25 FI B IR il 2C 4% (Type 2C protein
phosphatase, PP2C) , 7% 605 MR, 73 FH K
247 66 000, PPMID %ifi3(¥) mRNA FEAR 28 5 K
M RIE, RV A0 0] 4
T2, P DNA &SR S 5E S S5 T KB
PR 2 58 = B = B T 2022 4F 10 A MR 1 6l
4 % 10 A4k Jansen-de Vries 28-S E L, K
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EATH: 20200 FEMH A EFHBEAX MBS EETE
( LHGJ20200439 )

#EE#H: TRY, Email jtm226@sina.com

i 2 R4 L PPMID 3 ¢.1640 (exon6) _
c.1646 (exon6) delTGAAGAA, p.M547fs*7 25 Rt
GEAS, M 2 [ BE 2 AL o SR I A e
(American College of Medical Genetics and
Genomics, ACMG) #67 (2019 4F) ", /E¥~# 50k
PEZ 3% (Pathogenic) : PVS1_Strong+PS2+
PM2_Supporting. i3 CHR A, ENFMLHRIE
23 f§il PPM1D 3R 534 Jansen-de Vries Z5& i Hp4h
SCCHRIE B e L G R AR, AR
57 5[ c.938 (exon4) _939 (exon4) delGT,
p.S313Rfs*28]"; [E PYALHRIH 4 5™ "™, B PEAL
J53 502 c.1216 (exon5) del, p. Thr406Profs*3]",
[c.1254 (exon5) _1255 (exon5) del, p. Val419Glnfs*14]",
[c.1277 (exon6) dupC, p.Trp427MetfsTer7]"",
[¢.1269 (exon6) dupG, p.Glu424GlyfsTer10]"™, A<
151 ) 2 A8 137 15[ ¢. 1640 (exon6) _c.1646 (exon6)
delTGAAGAA (NM_003620) , p.M547fs*7 ] JyHi %%
7% (novel mutation) , & K HGHE, G IRFEIIFA
B R B S 1 T R 25 L RN v AR M S R AU HL
G AR LAE, B Hm RGBT S 45 7317 o
meER BJL L, 4% 10 Ak, B Ik
% 4 F 1 M ARIFLMMER TR T 2022 4F
10 A 12 Hgtiz T3be. £ILA G3p2, & HMWi™,
AR 3050 g, AR JoBR I B4R e BRI B
S, BRI IRGE . BILE B RSEE, 3 H iRk
AR, 6 A ARfesae, 7 B AGERI S, 9 H A
21T, 2 Bk =M “EEEET , SR ATEE
REBIRRENEIG, Aot #2044 1A
4% (9 H%) BTG 75 A HE B S 1, 3R BL
PR, DR F#, XTRZE, PGR B8, T
PR KA R/ MESR AR, 17282 1| min 2, 2t
JE B, % Z Y EE RS, A R Sk A% G
PR R LI B 2w R , 45 7 B IRE
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1 BILEEEBR
a. TTATER . S5 b TEERSME, MR H:; ¢, d ST KR REAIIES, T/ T A

Bz B CRARFIEANTE) o J5 8T &30 H B0
B EAE (IR sh T 37.5 ~ 39°C) , £BRIFT, i
B8, 310 MR ER = HERER 2,
B B R IER JLERBE, Aedh R K R2N7
(trio-Whole exome sequencing, trio-WES) :JCHfi &&
FBURER, UEdr s ORI Z A, BIUR I
g 14FE 7 DA RERIRBEE 2, 1E AR D %
R, S T IRIGEREN IR 5 mLAK , 2 k/d, EHF
KEel112K 12, KRR & E, BrdiERH
PISCIRAR IR . SBR[l A 5%, AR
13 B LE K INE R I B g R

R SRR, ST RS IE, BILGY)
(BCERIBh ) 2Bt 1 e s, R, 5K
HERAE, BIIIEH o A RTE W0 500 G IA R
NS N NS s

R B 115 cm (90 ~ 97th) , fATE
21 kg (75 ~ 90th) , PR KE AL A, [l kIR A 52 3,
REWT TR ERFE 4>, Al LAE F RIBFARTT K, Hie
HZ WM S5 E2, e EM R AFRICH,
THEIRZ S ZIMREAT A BUA TR . 53
(B 1), TTHERSME, RO BT &2 Bk
FYEH, JTO/NT FAE, O 2R,
PSR, JCRTAL, Mg EE

LR A PR, KR, BB, Aa
NPk, Eshie 2, ARMER KL, IBEAE
B, (HATMCE RIAB 2, ARER IR 10 35 4] 1,
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PR LFRIKRE IR IS, TRE RE 22, TR ARl
LT WhRBC G 681 22, WUERE 1 e 25 A ML v J R
JIRAE, HEBRBE S 22, P (B i U e o v
PRI g TE 5 7K F, U AL A5 DR A 8 | g S
A, BUMIRBRIE S IE R, WS 5 9%, L5k s
TEH, BB BRI 51, XU e i S S 1E
XU B R B A T, MBE S Sl 5] e, XU B A
B, iR BA 1

Wb A . mAEAL . M. PR . [R]BY
ZMR . B L HUIRIRIIAE | i FR s 1 A 2
BTS2 4 7 Ak MG 4R iR (Magnetic
resonance imaging, MRI) 7 : (D XU Fij AR 1ok Do i
TR YL @ XM K @ AR A
WRIGEBERS 5% 08 @ ferm IRARIRE R (K 2) .
4 % 10 A% Griffiths I K BFIF7R: BIHKE
T 3% 05 A, A0 N<1%; DAGHE
KEMET 3% 9.5 Ak, TN 7.5%; HHK
FHET 32 115 Ak, A8 10%; FHRPMAE
KEMET 3% 9.5 Ak, A0k 2.5%; Rk
BFAET 4 2 0.5 Ay, AN 10%; AT
YT 3% 9 Ak, G008 5%. 4% 10 Atk
FE AL i HE &l (Video-electroencephalography,
VEEG) : FH&k JL 2 figi 18] . B AR A0 000 o e R
2R IX A AN LRI A . BN EEDIAG I . 2248
JLACHEE AN R 38 , X ek R HACEE#EAT trio-
WES, JfRH]—4X Sanger Il 7 %) ] 5848 S 47 K £
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2 EJLEILAT MRI &R
LA 850 T AR e DO 5 s 4 v, e MR MR AR S b 24 12.3 mmy, UM 25 475K, = DURs AN K, SR -y ol UL GRS K T2 [R5 78
JEK T2 4% () EMEES, gz, 55T /M BT AT S 4058 SR KU W pft 2 DL RA S S o o i T /5 B A
AR 2y 13.8 mm (a. T2WI; b, T2flair; c. TIWI)

B9k o i RGN 25 2R i o BB 7E PPMI1D LY
6 54 F F[c.1640_c.1646delTGAAGAA
(NM_003620) , p.M547fs*7 | K RG24 A A8 7, H
JLACE | 13522 —1X Sanger M PRGN, %407 5 2 P
NEFAER (] 3) , MR 2019 4F 26 [F B2l 5
LR 2 2= 2% (American College of Medical Genetics
and Genomics, ACMG) { ACMG #5728 743 J5h5
WESTER ) Y, AEYEABUR T B0 (Pathogenic) :
PVS1_Strong+PS2+PM2_Supporting, i BUR IEHE
PVS1_Strong: CUAfiAE LOF 2P0 B0 HIL i i 3L [
A Null 22 55 B BUE A REBR , 52 3R X
SRy AR 1 D O B DX G ) 2R LR 1Y) 10%, HBf
NMD; SRECHIES PS2: T 1 s 2R
K HE RS K 0 E 19K F PRI 332742 5 ok

K27 (de novo mutation) , i5 % 2 < PS2-Case_

Score<4; HFEUMIEYE PM2_Supporting: 1E# A
TR PE A% <0.000 5 (AD/XL) 5<0.001 (AR) . %¢
WEH A4 A denovo A%, £56 AD Bk K tILil,
SEUEE A A 5 G FR 01 3R Y e i IR R ) 2k 43
B 28 WES B840 iR W1, ok & BHA 5 8
B IR FR AR AR S 3L A

1€  Jansen-de Vries ZES1IF X “HAH
e LA m AR B R T R B R, R —
Pl H LA PPMID SR RAE S £ 252 B
) AD B¢ AR ik B i Epom " ", Efig
AN PPMID BEH R AESHA T 4 5.5 55
6 T AN 2 (0], G PRAFAE Qg SC ATk, fE A
RAMPEZOERER IKT . 251k,
Jansen-de Vries &5 MIETHERA B9 & 90 R M A TS 2

PPMID JEREN T AN Qe ik 17923 F, A
6 MNMME T, FER ARSI T 455 555K 6 54h
T 28], %L i p53 i S 1Y A RS 1

(Wip 1, ##%N PPMID)[OMIM: 605100] . %
FIBEIRGE T 22 / IR 3 TR 8 BRI G H 1Y) PPM %K
AR IR T (428 25 1 MO 2 U IR, metal-
dependent protein phosphatases, tFx & PP2C ik
B HBEIREE) , &—FF Mg2+/Mn2+KHi 14 1D 1922
TR B IRBEIR NG, BABURTENE, 675 605 12
KR, 4y K2 66 000" Y. PPMID FEMIR K
A= F1 DNA $i 45 2 g B ) S SR T, 4
e o FE PR ORI, X AR L LR 2 e
PR SCEE, PFAYE PPMID FEH E CAEIN %
WY 240 R s | 2 B AR | R R AR | LA L
AN Mg . HUSU IR . B EIR B b R | TR L HUIR
3N RN = N R R R 2 ek 9 W s e
WL PPM1D 5 e 0 & A Kk B VIR G, 18
IEWENT, BEE T H &S (Tonising radiation,
IR) 2 F3 p53 /K0y L HAIZE 8 H2A AY7AE (R
(H2A histone family member X, H2AX) (B2 1L,
ifii PPM 1D %825 I i 43 7 B o Ul 2> g il 77
PPM 1D B A5 P T V) 3k 25 i 1R A ok 6 2 1y 41
p53 FIH A g 41 i - (p38. ATM., Chk1 Al
Chk2) , MM 15 DNA 145 il (DNA-damage
response, DDR) &4, A Bl 7400 il 07 338 1 400 it £
K, HiAES4 AT, PPMID BRE S 54
L B AR, DB S S SRR S R
DAS BRI IR B . AHCSCIRIN R, PPMID 3L AR
S 23 Ul /D R DG Tl TR T 1) 6 L, 2 Vi) 40 4 B
B mRNA FEAR, T30 A 920 2 i 1 5 i 52
Jansen-de Vries Z2 & E" > A& )L PPM1D
BRI, IR RN ETE 6 SAN R T F, 5
SR E R A

HILL “PPMID #:H” | “Jansen-de Vries 47
HHE L CHA B ae AL S AR R AR
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PRUESF S

JEUER, B,

e

SEEHZAL,
LW, B
Ay

SEEH 2 B,
L4, B
e

AT TCT GGCCCCCTGA

AT TCT GGCCCCC TG ==

G AAG AAGC AT AGAC GA

3 EENFER
JeiE# PPMID [ c. (exon6) _c.1646 (exon6) delTGAAGAA (NM_003620) , p.M547fs*7 |7 K LRSS, A0k BFAE #1090 R A8 I
RS AL ] LU R e UE A M R BUBT o A BOR AL 5o BLACERMAE, & I IEH , il —1X Sanger MFHHIAN 1 AHR AL A I & 548
(De novo) , # PPMID i 5 I WY FE R AU RPN BT A= Y, SRR S AT 5 Se il SO R 2 R 51 3R e S R AR S o3, AR AR LA A%
IDERIMIEHERAER R, NI RAE AR S G0 E , TT2Bi 4 Jansen-de Vries £E A AEL AR 7 /R 3t (B B4R FE (OMIMD) -

617450

KRB WA SR SR A 7 5 B R IR g B
O 75 8122 ) | E TR (CNKT £odis 178 ) g 2
2022 4F 11 AAHSCHR, RS 1R 10X T
Jansen-de Vries £ & fiF /2 # 1 ST SCHk i 1B
(2021 4FEMIE A %) 5 4 BILL “PPMID” |

“Jansen-de Vries syndrome” & 5% in] £ i)
OMIM 1 Pubmed %44 % . Web of Science, A3
R 2 A8 B4 72 (HGMD) | #F 28 N\ 28l 5K 19 A% 4
e (OMIM) BPEZ 2022 4F 11 H A3k, b4
FB 75 22 HHRIEL T Jansen-de Vries ZEG1E 2
HIHNSCICHR (2017 4F Jansen 25", 2018 4F- Almaghthawi
272018 4F Porrmann 28", 2019 4F Kuroda 25",
2020 4F Li %", 2021 4F Martin 45", 2022 4F Tsai
), AR 23 B RGE 21 B BT & AR,
1 7R STk A P B R e AR 2™ | 1 3] Ry i A%
PERAE (SR ¥ AR I & F o5 ) 7 12
A1k, EINA 4 GIHGE, RN SR c.1216
(exon5) delA, p. Thr406Pro fs*3], [ c.1254 (exon5) _
1255 (exon5) del, p.V419Qfs*14]"" [ c.1277 (exon6)
dupC, p.Trp427MetfsTer7]"" [c.1269 (exon6)
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dupG, p.Glu424GlyfsTer10]"", 2018 4F [ f il
1§ 3 % 4 AW %% PPMID LN [ & #E %
A% . c.938 (exon 4) _939 (exon 4) delGT, p.S313Rfs
*28 FEA I Y Jansen-de Vries ZRA5 R4 3C
SCHRY . A SEUE ) PPMID JE R A AR R
[c.1640 (exon6) c.1646 (exon6) delTGAAGAA
(NM_003620) , p.M547fs*7 ] 1 [ P SN TCA A 5,
A4 AF G SCRR A TE 33 = A T R O [)o  5F
5 YK 1E ) Jansen-de Vries ZE A 1IF o

PPMID FE 725 5730 Jansen-de Vries 25 1F A
O SCHIR A 8 1 FE R 28 A8 67 5 A DR 5 A1 6L 25 I,
K41,

24 1] Jansen-de Vries Z¢ & fE B EZ 5 10 #.
2 14 6], B 1 G5, BTA BE A R R R
Wit (95.8%) , KHB 4 M8 & # A7 A L5k 7 b i
[21/23(91.3%) ] . /NT-[18/20 (90.0%) | . /N
[15/17 (88.2%) ] . & (B[ 15/17 (88.2%) ], |
JE i 17/21 (81.0%) || N7 5 HEH-[ 14/18 (77.8%) |,
SEHTAI[ 17/22(77.3%) ] B[ 17/22 (77.3%) 84k
#[15/23(65.2%) MK T A8 A K 055 PR UE
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¢.1250dup c.1277dup

¢.1250_1251insACCA €-1269-1270dup
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¢.1339G>T

c1216del & IUA
SCHERARAE c.1254_1255del : C.1404_1411del
c.1210C>T ¢.1256_1257insCAAG,
c.938,939delcT c1188 1191del\ // €.1269dup c1ssdd
1 6 1207del _|\' (c 1260+1dup | €.1654C>T
................. _l
Z!SWU l = cA16407c.163i6delTGAAGAA
PPI\I/HD
Bl 4 Jansen-de Vries ZAEHXTHBEERRTMA R RAF BILEFRREM R REE
& 1 Jansen-de Vries LR 5 1E B35 K E WL FRAFAE
Il PRASAE AT SCHRARIE & HAB 1 B HAAE SOk 23 B REAED > 7 B2 (%)
AE 44107 i 34 0.75~21 % 0.75~21 %
il Eecs ot Biie: 1013 Bie: 10/14
MREAR T F i AR - - 7/22 8/23(34.8)
SRR T RE K - - 4/21 5/22(22.7)
K BN T R AR - + 14/21 15/22 (68.2)
Pl + + 22/23 23/24(95.8)
o 7 R - - 12/23 13/24 (54.2)
B R + - 16/21 17/22(77.3)
ARASL S5 EH- - - 3/17 4/18 (22.2)
K - NS 9/18 10/19 (52.6)
FIEH - NS 3/20 4/21(19.0)
NF - NS 119 2/20(10.0)
N - NS 1/16 2/17 (11.8)
e RIIE - + 10/21 11/22 (50.0)
vl - - 12/18 13/19 (68.4)
PRI I - + 1/16 2/17(11.8)
IR 7 PRI X - + 7/21 8/22 (36.4)
fEAi - NS 6/17 7/18 (38.9)
S S I - NS 9/15 10/16 (62.5)
JULsk g T - + 1/22 2/23(8.7)
HMEFE R T WY - NS 13/22 14/23 (60.9)
TR + + 1/23 2/24(8.4)
SEE AR Bk wAr LSRR 21/22 22/23(95.7)

H: o+, BH; -, IEW; NS, KFHH

[14/22 (63.6%) JBAHFA 11/18 (61.1%) | Z54%AF . (i
REERE, 11 fUEA R REIE] 11722 (50.0%) ],
11 [ 11/24 (45.8% ) | %F 75 & W B2 B, 9 1Al
[9/19 (47.4%) JTRIFBUREZENME FE, 9 [ 9/23 (39.1%) |
SRR R BRI, 7 63k BN T RIS 6 7/22

(31.8%) 1. 6 il #[6/16 (37.5%) ] Hi P Jz 5 Jmk e
B R ZI, £ 6 B[ 6/19 (31.6%) ] HIIL T AN AL
TE AR AR ST R . BeAh, A0 1 17 S
fLL2/24 (8.4%) JFENE IR b H BV & A . A i

JUAAFAER Jy B . S RAR L B0 A VR 45 3R 8, JF:

http://www.journalep.com


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

358

b S 1 AN - AN N SN =2 7 [ R ol =
W ARNLE e E . B mUAE AR T R A K i
FRURME AR ERAE, Hooh A 5 R ) R e A
SR AU, ANHEBRAFE IR MG KRR AR, &5
dE— 2 KRG YT o 10 55— A RO & A i UL
WoR Lk, HAAER J1REts, WISk JIBERs, &9Kdm
BE, MREIERNE, S RIE kIR ) S,
Jr BRI R VS PR , SRR [ 938 (exon 4) _
939 (exon 4) delGT, p.S313Rfs * 281" A fil g JLI;
FHBUIEE KA 25 RO ) R4, FER AR c.1640
(exon6) _c.1646 (exon6) delTGAAGAA (NM_003620) ,
p-M547fs*7], Kt PPM1D 3 [H 2878 2 15 500 A&
YEHA AT 7 B8 Z2 955 181 8 50 28 1) SR e o B
2, XEeFB PPMID R KRN KAEE Jansen-de
Vries LR R IEBRE M RIGHE —EER, TEEZL
(R TR b 72 - 3 HL I R R A

B )1 RS (Intellectual disability, ID) J&—F i
JE S UM R PR 4 R B R, gL 2 A
et ik S | SRR RAR Se R &8 5, i
PPM1D X545 3 Jansen-de Vries 54 fiF W) 2%
FIBERF A AT RE SRR 2 — "

FENG IR T AR, WS UL 2050 ) e i i i
(L HIE 9 Ay ~ 21 Z1EE) AWK T BT /)
Fo/NE L EEIRRE . LIS S EE . iR
B B s AR I T R KT | IR PRI i 5
S RAUNT, W FF 25 B R BE N Jansen-de Vries Z55
ik, B S RIIE | X e 3 sk W58 . A s s
KEBWIE . SLB/NFRIES N IR IR
P R AR FRAE, (LT 2EHE1T Jansen-de Vries Z56
TER ST, MAE2 Wy Ay 2 A, R
FEE A AEAR R TR, 4G IR IR0 S5 e
B G HTAAN G, H IR UL 2 B — B
=Y, LR RE AR IR 2R 12 K. H &g
% K fiki L B 2 05 5 & PR, Jansen 25" HEAT 220
MBS, & B Sk il MRT IE 283K 64%, i
] PN A1 SCHR 38 JE Ge 1 i R T DE S 23R 104+ O [l o 4
WF5E . AEA LSk B MRI 75 XU 5 i 4 ke 10
FRT R 38 5 5 OB A 24 5k 5 BN B A5 Py
RUIRIBERERS, AAERRT RS K VEEG/R: B
2 L3 i P A LA v i R v £ IX /R
MR O B A, AT SRR S T #6112 Jansen-de
Vries ZEAHE . PRI, 28 BA% 27 i e Pl 4G A5 XoF
WA R LR/, i 35 R A T2 e F A 12
Wik

Jansen-de Vries Z5 &1k -5 2 Z2 B BURE I PREE
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MEAMLYE. MAAHLER, BRITEMER
R ELAERI™ H LIRS MRI K2 KA G A
M EL Y IE %, HACKREAME, Joi R, XL
J&: Jansen-de Vries ZESMEMIGIRFARL,, HILBAT &
4> Dravet ZE 4 fiE™ (Dravet syndrome, DS, JFFK
W)L LR PTG ) AR A A Tt IR AR
ISR, 14 LA, pI i e IR 5, AEERS
Mizsh kK HIRG, FrRlRES KFR%. HEILE
TR B s R B %G, B REE & R
K, e fE ZAEE 2, 1T A FIARIBE ) T
Bof I S T R 1, 30 S ] 2 3 Ay A IS i e
B, BRI & A 25 W d BEARL, BB L 3 R AG: T £
PPMID FER 275, 1M 80% (1) DS )L SCN1A J
M54, B # o PCDHIY9, GABRG2,
GABRA1 U Je SCN2A 253 iy 274y, il i L
H 59 M Jansen-de Vries ZES 1,

(HAHE R AR, K BILA 10 IR YA S
ZEAAIE (Febrile infection related epilepsy syndrome,
FIRES) F M AR B RS, B mir LR F
FA . R AR AR R R R I, WU R VEE
N A B PRI R A, WO & VR B IR,
B JIBERG . FIRES &2 ZVET 3 ~ 15 % ()™ F M0
ZEAAE, B S AR S R RO, 8 A
PR A AERT 1~ 14 dIHK, 0 & ARG Sk
SRR SORAS, SRR AR I, B U & A
Bk ERE R, A EREL . &Rk,
65% M 8 FAAE 4 SRR A, BB I A2 1
B (n=6) TEWIR IR 5 ~ 17 4 )5 H IS YExER
PR 2483, 18% HBRFINAVKT-IER , 16%
I Fh R, 14% BARE 1D, 24% BATE
ID, 12% A HEF ID, 16% & THM AR,
FIRES F3 5 i R 28, B EHE UK, SRl | it
A {15 1#) 0198 E A S ad B AT RE S 51 FIRES (9 i
Bl P s, HA A Eom 05 A ™ 5 5 8E
66% ~ 100% A4 8 HH IR e P 0 R 5/ 8 A2k ki g
£ ID, ik 30% AY B E LT BF LA PR S AR Ry
T B F) LI FIRES 26 BUHEAR i KUK, KW B,
Ui R S =B e

H R, J80E B 210 PPM1D KK 28728 1 Jy 3575
PEGEAS | JERE AR PPMID 384G PE 575 4 R Wik
Y B — SR R A s A P A 2 S B
BEfS, MARAF R A & S BURAE, B W4 F5 RAS-
MAPK i % 20 3 ) 56K . SETBPILSET 455 4K
H1(MIM:611060) |1 CTNNBI[ iE¥# H H
B1 (MIM:116806) ], HisxSuRL R (1) 35t & 58 A5 A 4
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SIHE TN FRIRRRE A RURS: , A SN2y . — BB 1Y 352
ek AR W) 25 T BOR g W i S 3 e R R g i)
KRS, i NF1[ M 455 H 1 (MIM:613113) 1",
HABFFEH 24 ] PPM1D 78 "7 A
KA R SO E . I, N REHERR BGIE S A
1WA 1 PPM1D 2875 5 f8 R M e sl e 1)
Alfigtk, B Jansen-de Vries Z5451iF 35 A6 R 14 I
SRR Y AU AN RE B A -

Hai & JLiZWr Jansen-de Vries ZE& 1A, {H
H A i A R0 7, BB LU aR R S5 haeil
YGohE, REUGER N OBEE LB EEEL, X
BFREDT . W R LR T & B, BRI,
BB AN GG, Wi A VR4 3R IR

FIZERAEI A S TR AR e

S 3k
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5 fR—1|

[RBIA] BRSO QB0 BRSO mIRIR AR

TR RFELIRAS (Status epilepticus, SE) #f %€ LA
F52E 5 min 5% 5 min DA 5 AR RNl ik oL 1] & AR T
S R RAETE S, R & AR R R S
fie " ol otk R BR IURE ™ 51 Sk R 45 (Acute
kidney injury, AKID) FUTETEXUR . ASCRA 4 1 41
PRI R RS A A R A AKT i 9]

mER B H,31 %, “GE R A
A ARERT 1h” T 2019 4F 2 A kaiz ke,
SR I BT R L bR L T R L OBUIR
B ORI, A BT, RAERFZE 6 min J5%%
fi#%, 30 min J5 AR, KARRBIAA IR PER,
L “SE” WA APBE, 2022 4F 9 A & B tAhiE
PEERBERT 2 h” FRGRI2TRbE, B T8t v ih
&, LB, TR, SUIR BB, O, 1
BERANE, EFERZE 10 min [F28#, 1 h JF K
KA, KAEBIA ZEIREER, 1 “SE” Wi ABt.
B AR S MBS T AR L 7 454y, TRHER
ST IR UF i B

RAE R A . BRORAS, ShmiZE 0 K ik DL BRTH
FARIEIRK L 10 cm, XN fEFLE KER, 2
2.5 mm, XU GHREL, FFEHCDT, Wris W iling
B, A SRS s 0% 130 K /min, H5F, O
U R B DX ) B BRI A s MERR TR RS, AL
JoEK, AT Ak, BN 2 ~ 5 K /min. DY
e LK I3 O v, PO T A RORBE A XLl
Babinski 1iE (AR5 .

BHEE AR R TEER 1. K 2.
K1,

B 2019 A BE R 2 WO FFZ0IRAE, Tk
NG ER . AUEIEE, RIRTA B R, E
FECRFERIT, WP B A T O Re s, Tik
22 B R AR YT ¥ (Continuous renal replacement

DOI: 10.7507/2096-0247.202404002
HEEH: WL, Email: 2446432746@qq.com
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therapy, CRRT) JAY7, 1GY7 5 & & JLEFHCHT N F%,
TAFILENIRYT, BEE WS Lr ke, HBe kT
MERE 100 mg/d. PR 100 mg/d, HEE 3 A1
BEEIIREIES, BT &R, HE 2022 440
S IR R AR, ABEIR YT IR BL AL Bk Jo ] i X5,
2022 AR BE 1 N HETT2E AT R IES , il
1K 2023 4E[ T2 A W IIREIER, HBR A A/E.

WIe R 2 WEBUR RS G kAT
AR, REEERFE AR A, I 2 IR
PEB A AR R, 30 S R S L e i
PRIR IMRE o A8 S0 LIS R 200 18— A~ WL &
KEY, AT HRIE T 5 N & RS R RSO
VA, o 4 AT AKTY . RESCILY i E 1Y
TE SR BN SRR | LR 2 0 T R ILET i i
RS . BEISHE LA N 25 (R4 48 7y A4
(PRZE . BIRIE) ) FnZuMapy 8 (1 (WLET & e LR
P R A SR TR e 2 i A LR MOt Ui ) Rl 81 i v
TEH R FURE LI e 530 AKT A5 R &2
F%o MTRERYHR L HE LT 26 (0 B BNV
A WCHR B /NS A TR B DA B A I 75 6 5 | 1)
B, e e S BUILRER  TC BN,
HETTBC— F 90 LA B0 UAE | e B I &7 R IR 1L
iE . LR A T = AT LET 86 1 T o SR AR 1) A 3
7 5 R PN EB IR (W AR T o R A I S LI i e 1T
FE AR AU R 2 IR BB AT T ™, AR
BEHEAT S0 2 VA LR RS T R A AR SO L
fifEhE 2, IS LR AE LA B i 46 )5 12 h
Wt , 7 24 ~ 72 h iR BIEAE, FFAENLRRG I 2
10 dREIEH" . HAS A LG 55 ILLT & A 8
B PRE . WURR | ez . FLIR i SR A R4t . A
SN fERE 12 Wibr o a0 B 38 A nT S8 /9 R A 2
FHOE B AHOCHE AR (WLTC 7 . WL R | PR B €4 1)
), JF [E A I WUBE I 3 T, LRI
it e T IR AR 5 A, JFHERR AL AT RES [ LR
Wl = P GO URE BESE) T2 R Bl
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®1 BE 2019 FARNEEELIER

B[] 05h SR SaR S8R ERFS 15K IR
IMPRAR 146.4 830.4 286.4 451.2 376.2 171.3 (155 ~ 428) umol/L
N3 2711 (55 ~170) U/L
JULET 150.8 777.4 4522 476.2 297.2 99.8 (58 ~ 110) umol/L
RE 6.79 22.72 13.8 31.24 26.6 9.37 (3.2~7.1) mmol/L
W EA 442 >1000 >1000 616 (10 ~ 46) ng/mL
PRwE W wE e IR
PRI 2+ 3+ [l
PRELAIME (BEk) 1 3+ 0 (0 ~3) HPF

F2 BE 2022 EANREEENIER
B[] 0.5h EADN S5R LS 7R 14K 14~ A IEH
IMPRER 1155.9 711.7 267.8 139.2 553.8 310.4 (155 ~ 428) umol/L
IR e 394 259.6 55 (55 ~170) U/L
JULET 92.3 1103.1 598.6 342.1 277.6 61.6 (58 ~ 110) umol/L
RE 6.37 22.82 17.13 10.56 11.44 5.23 (3.2 ~7.1) mmol/L
] EaR: 4E| 516.4 75.7 (10 ~ 46) ng/mL
PR E IRE P EANC
PRI 3+ 2+ 3+ 3+ B
PRETANNE (5346 3+ (0~3)
PRELANMITIHEL 10 14801.6 192.5 (0~23) /uL

B 1 BELECT RAEE
a. [ 2022 ARG CT, i ZE A BRI TAE s b, 83 2022 48 ABEirh ], 5 ks e

VLR I BR™ s KT, A M UL AR 10 i 3% v B
iKF 100 mg / dL i, 3XXFRET 200 g LA ZHZL g

PHME, P OLLTAnE, A B T RSO R il
SR AR — AT Bt 30 ) A L PO A ) DR 9 €

A, WA B 40 ) DR et A DL oL, PR AT R
TEH A B of ) IR LT B e — R R AT (2
B, 585 A TR A A IR R T LLL AR 0 o v
FEAERAR . FERRSOILA iRt FErh, WU 2R 1Y 53
SERENLLE FUBRCEIERR T, SBUIENLLLE
FIREE T R o BORNLZLE F AP s AR, (H3RAT]
IR KB, AEXAZ M, ML TE LA K
TIEHR BB, RO EMPUAS . SILLE A
MK T 0.5~ 1.5mg / AL B, #7455/
HELEERES), WLLE F s JRECHE, X BFRh

R, PR BIILALER UK A 2 2Rl R
PIHA IR BA —E B RAFE TRESUILE R+, X
A LA R i R IR W B O . 5 b — il
ARV YL A N ERIE R, BRI
WAE IR IR/ NVE, A TR IR . B
/NEBLZE T RE 2 BELIE WAL AR B R, S5
PRUCE R M LT ™ HOZ e 2 Ik
ABEmS Bk T B RS, Sk B s ) SR
ABESR AL R (R 8, (B2 B AE 2019 4R 4E
BEsr 1 JR e A i A LR ol 2 e v, HLm TR
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WEE R 5 4%, HKZEBE MG E A BEH e,
WAL WA R AR, IF H R Ol R IE
W, HEBRO UL, PR hE R e AR 1 R e
RA T RS

Warren 25" F 1975 4F 15 KRGH T K & AE s
SR FFERIR AR K G Ak B R R INUAE o Bl 7E
1978 4, Luhdorf 2" & ¥ 24 1] & 7F 10 YKk
11 R LA EREMESG 12 h I35 FR 8 K F (Uric
acid, UA) @& T+, I 6 7™ 8 5 bR R I
AT, AWM REZ B i+ UA K
ST R AT RE S TR R UA 7= A 18 i sl 7 B R e
B . Saugstad 25" $H, W0 & AR5 Bl 4
2 R0 VR NEE S T R A B A S AL G 1k N
PRER, MR BOE RER MAE o T IRR B R 2
— RSP RART, R BR T AT R R T
TR A VRS B B AR 3™ . ELAE RGO % 1R
PR R B 23 7= A Bt PR, b DRI 1) i
AR, FEURBRTE B /IS RNULE" . Hk, HH
FAESIE] B R 2 AR IR S ) (AR Ao 5 A K 2 R T
AT REA T K I8 B /NS K R EE IR, B4 '
N PR BRER M BE ™, I ELAE 2% VE 301 1) I 37 A A I 25
BATFELA BT ECE Bt nT e S BOE RG", A
WBIHRIE , SEAX 2 h J&, 76014 VR A Hh RS 5
T PRIR IMAE 5 AR T 78 ARG A9 4 38 V8 B 0 15
SEVERAE S MM UA 7K T4 38 | K i 3 14
e A AR RE MR UA W BRRIEMK. UA
B NERDE S, LT ¢ 4 5 W 7R T S /N B ST
Bro BJE I /INE S, KREEUA I E IR
UK A AR T g /N RS2 B, PR R AR S HE R
A UA™, TEERERMAEH, 3833 1Y UA 7T gEE
— R UTTE A/ NE T, X T RE S IRILLL A
SIEMFER . UA S IRFIILLTER MY B /NS N TR
HEIN B IV 8 B I, AN T e Nk i
WIS ECE RE N 4 R I HE I X AT BE R A ]
AKI B ENLHDRAE . R SE 5 iy R IR INUAE 7]
B2 ] B 0 0 XU o i ad B UG, 3 ] i S
A LAGEERL A

ZE LR, WO R VR, BE T REA JLA TR AE
() AKT fe i 2, H FrE XN & VR G & AR AL
LS 30 AKT IifE R 2, (12 BT RS —12
JPHEFE o AS/DBIFGT SR S LI A6 R k2
TR R B 95 IR 97 R TR AKT R A4
2022 4F 1 H, ZEGISIMHM S TR R RS K
A T BRSO i IS0, A LR AR [ Bk
A FER K (0.9% B 0.45% ) 1 R K SOV fife i 2 95
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FIRAR"™ . RN 400 mL/h, HERSHIAITIR
4 1~3mL/ (kgh), fm ATk 300 cc/h, HWAR
i R A2 B R 2 R4 S R AN 23t IR
PRI AR o 0 0 24 4 e LA ] 1 7™ 1) TR/ 3R
L FR TS o MM 2 Bl i I, B K 384T CRRT
1BYT o HIK, HATR T m IRIR MAE 7] BB 23 2 AKT
BRI D, PIER 1 RN A A 5 B SO
(RIZ T, USSR B 2 LTI AR Je v e PR 1R
MLAEIZWE, ARG AKI.
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(X8R KCNQ3 R[5 [ BRVEZIEMR A LI ; RAEZOEMER A LR A BRYE SO0 E 2 LR

B R 5 A L (Self-limited familial
neonatal epilepsy, SLFNE) , tFR R A5 M# A= )L
it Bk (Benign familial neonatalconvusions, BENC) ,
JE— R LAY L G A S 5 AR 1 D A PRI 25
AR, AN RN 80% ~ 90%, [EAMRIE KK RN
1/10 J7, Holi R4 o BILE ARG 2 ~ 3 d B4
SV IR IR AR, — BRSO T A AT
2, WU RAF™ ", BENE J&f1 g fi i R 195 Kl
AR KCNQ2/3 RN RAEFTEL, 5 KCNQ2 Z:NH
Fb, Y24 A 1B KCNQ3 & R AR S At 9k 151 AH o 4
B ARG T A G A B — 18 A LA
G ILFT R R MR FR, &I KCNQ3 B
SRAR, R T R, LR AR 5 & I &
VB, BI1IER, A5 SUAH R, X5 — R0
R IAYT R BERRUER, % R L BRI KCNQ3 BE A %8
B A BRAYE IR A )L, 45 T AR L ZIRYT
Rtk sE ], AR F ISR, AGEIT .

IR &R BIL B, 49K, B “EHE
L7 T miEgh /g Be 1122, BILEESE
KA, G 37+1 A, AR Apgar TE4y

8 J3-9 43-10 4%, 14 1 min BF.0>3 2 90 YK /min,

W55, T IE AU 0% IUITTHIRE . A
1A 2.57 kg, B K 46 cm, Sk[Hl: 33 cm. HAEJE
J5 1 pH A 7.031, 8 LB I pH (EARTERT AL
BHERE 3 Ko AEBEAMEEILRA K, LF, TR
TRRA, ZWIES, ZMIEH . HAERS 4 REJL
IR ST 2 IR, A RUARL SN, Frgidh 2~ 3
min Z&f#, PR AEH AL ARG BILA X
AR, RO HEIR PR, ORI, gk s
TR, SHEE, £54t, XCERES, 30 R

DOI: 10.7507/2096-0247.202404003
HEEEH: #/NT, Email: cuizhu03@126.com
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g, feJa BV R X FRGR B, 29 3 min A7 %%
fiff, Mo AME, RAEBRM LR LE, 25T,
T, PSR Ty U TE S o ARG 58 AH K
KA, 25 TR AL 2R L Z 0 B IR S X HE VR
J7, MR, TR, I, T2
Bi. HBEERIL—H O MRAE ZIELE (7.5
mg/IR, BHMIK) o SCEERINE RIS, L%
BRAEA B s, 29 25 % W H Rl R AR, RN
AN, BAARSRE, RAEBIRZ) 1~ 2 R/, Bk
¥l (Electroencephalography, EEG) M #% i JL %
(Magnetic resonance imaging, MRI) Jo57 %, THi
BB ETRAE, EIRATIEZS, 2023 4 7 H LB
RIER 2 A H HucE A, RIERITC W, KAIE
IR IR, Bk BRI, FfZ1~2
min ZEff, BHTIRAPISE = RIGYT, MAIRZ )G &
VEFER . kst Ar: Sk 36 cm, BIVE, K #l N
Uf, JTCRRIRIZS, (OME A AT R, ERKFIE
L, WL T WU IEH

WA . A BE S A IS4 B+ Ak LI
pH {H 7.47, % bk 26.90 mmHg, %64
108.30 mmHg, JZPREKIREEh 19.00 mmol/L, M
¥ 142.20 mmol/L, # & ¥ 3.90 mmol/L, 5% ¥
1.30 mmol/L, #Z# 3.10 mmol/L, L&
1.80 mmol/L. Il 54 umol/L., JFZIfE/A\I . EAH
£13% 241.20 umol/L, H#EHZIE 14.00 umol/L, [A]
FZIRLT 2R 227.20 umol/L. ILH FL . C-J W & . B
52 J5 (Procalcitonin, PCT) . .0>'BINfE . KB WH
B IR B RS R . R RS
JCSH o PG MRIFH - il ARS8 T K7 A
MF AL MUK MRI 3K UL 55
W JC S o O MERE . DR FLAR T . 2024-2-5
aBEG (& 1) 7R : FEE R0 AE LIk s 18], D B3
Wb, REMER; @ ZEMrf de X A5 (1) i1 ;
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B 1 2£JL2024-2-5 aEEG
PRlE: ASHH (6 ~23uV), QS (5~40uV), MENR-SEREFM (SWC) « 1T IL 10 N, 8 RIGIK & AE (CREayk)

2 RIEHNEBERTIRE
a NRAETTIR S DGR (6 WAL M i de GRIR, 2 YA Ml e BGRIR) b )iz PN I WAZHig o, 8 . d

330

ZEBRAFISHA1-815

1 1 1 1 1
1-872 TWEGRL | AATFSL IE:VSFFALPAG ILGSGLALKVQEQHR
T71-872 TWEGRL | AATFSL I|GWSFFALPAGILGSGLALKVOEQHR
OVINES1-BBE TWEGRL | AATFSLIGVSFFALPAG ILGSGLALKVOEQHR
USES-B872 TWEGRL | AATFSLIGWVEFFALPAG ILGSGLALKWVOEQHR

TWAGRLLAGTFALIGWSFFALPAGILGSGLALKWVQEQHR

240 3|50 360

E 3 KCNQ3ZEAE 340 i HEMETFHIEMS

@ 8 Wkttt & AE, Hd 6 Yk Ry Ze b Je X 1R
2 WA A g R R, R AEEDE ILE 2.
2024-2-8 aBEG /R:H ¥ S H ML ], O A )k,
KEIER; @ Frp e X () il @ Bk
TR BAFE . 2024-2-13 & 45 aBEG 78 : R EIEH Ak
B, RREINEFAENM . KCNQ3, NM_004519.4:c.
1018G>C:p.G340R, Z2E57%, AR B AR, 5%
FAA A, HEULE 3,

Wi®  KCNQ3 MK AL 45 SLFNE, A FRME
FIGEM LR (Self-limited familial epilepsy,
SLFIE) }: KCNQ3 FISC £ k& B AT (Neurodevelo-
pmental disorder, NDD) ', 7£ KCNQ3-SLENE H1,
A LT A 2 ~ 8 d BN &1, KT
1 4 W R A A SR R o U & AR R ) J T H 52

INERERAE, F78E 1 ~ 2 min A%, RVERRIIEHR
HRAE, R RE 2R AR, HEEURE A Mk
A5, a8 RAE AT BE R BR T BRI — BB 07, sERS
I HAFBAL, 576" #F KCNQ3-SLFIE 1, #i
RAEAE 1T HIE ~1 Z M, 1~2 B RHE. W
RNE— T, Fr4k 2 min, B RERIER KME, &
(31l NG 1373 S D P AR i 7. (S 1 0 . R A T 3
1, R AIRIEPENLEK J7 38 B, £ PU B | Sk
T &4, oz s kiR e R ok At . 1
KCNQ3-NDD 1, & RBUNE IR A FAE 5
ATH R B BRI, WSRO A B R TR
ERERE" " SCN2A J PRRT2 3L 5 BMEF ik
B LU RAE G, 537 KCNQ3-BFNE £ I
MES . 3 HIRAIALE Y SCN2A A TN 2 A )
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HEFRIS A (Gain-of-function, GOF) F 3, KCNQ2,
KCNQ3 H5C1) BENE £ N2 U RE 2 ) A (Loss-
of-function, LOF) , Wi X4l 18 FH# 7 (Sodium
channel blockers, SCB) J&¥7 #B & U=, W+ 7Y
- AR PG R SR A A LR RO B
AL RGP T B IR 2 —, E T IS
R 24am . EAN—IURFEARIR A R o, R
B R A LR — 2 25" E R E A )
W, O ZIARIT KCNQ2 H: K 2 2 3o A= LRk
A—E " A LB A LIS, 7E R W
HARBRHEZH, BEAEHZIRIT. Wiy
KCNQ3-BENE Jii, # M L Z iR 7 U R AN AR, ol
AR A3, R 46 FH 3 1 BHA )

MR 4 55 [ 2 2z it L 2 5 L I A 22 25 48 /i
KCNQ3 #E[H ¢.1018G>C (p.G340R) A ] RERLE PE 5
5o BURUEYE PM2 7T, X RAE T AEHA
(1000G) . ANZEHk i FHHli & (ExAC) IR EA
2 A AREAR I (gnomAD) F145 A4S AR %
PR 0,

KCNQ3 %L p.G340V 78 R BT A= 15 ik b A Hi
W, F5A PMS UEHE . AR SR SRR s 2 1]
B RS (K] 3) , A F R0 4 REVEL
A% 0.987 47, SIFT N H % 045, CADD WA F
32 48, £ PP3 &4 BILIRIREM S EMAE A
BRI B A U, 25 BUAF 500 % A 5
BEL YA 771 7o 2 F50RK, £ KCNQ3 FH MU 2 B, 1%
A PP4 M, KT RN KCNQ3 A B A Il
SCHRHRE, SO R AR LR i B LA J5
AT A I A VR 7 1A AR AT A OC SCHR R A . A BF
FE47R KCNQ2 11 S6 717 Bt N i E AR ~F 5% 5 Gly-
301 (#1¢ KCNQ3 1 Gly-340 13 &5 ) X} KCNQ il i
WEE P S i O N N VA S ks TS € ) ot o
UEHE

KCNQ3 & [F 4 i #1 2  F s [ 1483 18 8 SR 1k
W Kv7.3, (i TR gn i s Jq By, 78 K K2 )2
W R MR Rk, FES
KCNQ2 F:H 4wt iy [a] i Kv7.2 25 R M 183,
M 3 T8 7E DR 40 R B P 57 i R Pk rh R
SR, JEE A T T KCNQ3 JE K )
Al e R M A Sl S O B B I A T TR VR A
12 i K A AL (5 DI RE, B E T REE G AR S m
g LA PERS R . KCNQ3 ZE 4K (¢.719T>G;
p-M240R) G B4 H A9 40 B I - e S B
M240R (1) Kv7.3 18 LI RE A, Wit &% M240R
AR LY Kv7.3 5 Kv7.2 454 10 5 Bl 1 sk
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IR 2) 10 mV 1 A7 88, 5144 LOF 2L
I —5" . KCNQ #1381 5 H | 145 438 1 3L R 2
LT Zon i, — FHMEAERIFET", Hit
7 3 3 Th RE RS T BEXT SCB A R ™. AR
S50 A8 0 [ 4 30 T LB 5 T 7 Sh VR H v i AR
(8% 3l DT 577 LB 00 145 o 04 2, P2 v i i
H4 58 9030 3 A 12 2K T A BB /R A R, X
F GOF 4l i 48 5+l LOF #l A8 a3,
SCB X} &ML il i — Rk TR 7™

GOF KCNQ3 W28 T 3 ph 28 & & PEBE RS AH
KR Je LOF WU 1 st A= LI %) B A5 B 1 1L
WS, E 58 3T KCNQ2 Al KCNQ3 B
SRR (KCNQ2/3) BRI AT T o #4rWF5%
N, PRSI MRS AN B E 1S R R R T R T
£~ KCNQ3 1y GOF 28 5%, Kv7.3 WAL F 6 1%
JIE A B (S1-S6) M N % Al C ¥, 7E S1-S4 HLJE
R, S4 B BRB A & — R AT IE FL g ARG 2R
FREL, X BEHR LM 1238 3 BB BE 2 5T R A i AR AT
PHFIFA" . KCNQ3 3[R R227 Fll R230 J2: S4 Biix
AN 2 KSR, (LA B S T L e D, I
& AN 52 e Ak = A AN e 4, SR
My PERS I e SR LA A & . Tristan %57 XF
11 B2k & i g TR 9E , & KCNQ3 3%
R 2 AR BB AE 2% & 7748 5% R230 (R230C,
R230H. R230S) Fll R227 (R227Q) , A B# e 4
2ARNI R I i A& RS, KE8(8/11, 73%)
RIONIE FRERG, Fra BE A A HERE, 5 7
(5/11, 45%) B2 Wik A HE IS R RS, 11 B A
8 1l (73% ) 28 HH B AR 4 Ti6 140 22 el 1k 48000 R i
HL, REBURE (9/11, 82%) A H BN &1, 165
A LA T S8 3 IO KA, 9278 1R KCNQ3 i
TE Y HL R SR B R I S8R SOl GOF 2 . 24
5578 KCNQ3 1 P574 i s 554 5 A ME — & 4
K HHMLH S Kv7.3/Kv7.2 S5 BARRRIA B 51
X . Miceli %™ 78 3 B IR 32 A4 F PAIE 1S 2R B
T8 LE AR K ¢.1720C>T (p.P574S) B AF RS
1k, p.P574S (1) Kv7.3 25 5 Kv7.5 L[] FRikmf,
SRR T AR DI T e B 290 e B Rl 30 0 R,
5 Kv7.2 8 Kv7.4 TTH LM, 5 RBIEK Kv7.3/
Kv7.5 il 1f (1) D) BE B i 5 FE 2008 20 H P AE 1% 2R bR
15 . I T AT R ) A B0 1) R LR A G

K#B4F KCNQ2 5, KCNQ3 #3¢ BENE JLE 1Y
SR & A T 3 R R BUIO & VR 259 O ghiE i
BH#E D) #2461, 