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Clinical features and outcomes of resective surgery in children with frontal lobe
epilepsy: The experience of children’s epilepsy center
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[ Abstract] Objective To investigate clinical features and surgical outcome in children with frontal lobe epilepsy
by evaluating the correlation between the predictive factors and seizure freedom. Methods 18 children who underwent
frontal lobe epileptogenic resection in the Epilepsy Center of the Children's Hospital of Fudan University between January
2017 and December 2019 with a minimum follow up of 2 year were analyzed retrospectively. Each patient was evaluated
with detailed data to predict postsurgical seizure freedom by analysis of variance. Results  Of the 18 patients, there were
11 males and 7 females, the age at surgery ranged from 21 months to 11 years old (6.842.73) and the duration of seizures
was from 1 month to 9 years. 17 patients had focal seizures, while 1 had generalized epileptic spasm. In scalp EEG,

interictal and initial ictal discharges were frontal in 11 and 9 cases, respectively. MRI was indicative of FCD in 10 cases,
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tumor in 2, tuberous sclerosis and gliosis lesion in 1 case each. 4 patients were MRI negative. 11 patients underwent

epileptogenic lesion resections directly and 7 cases received depth electrodes implantation and underwent stereo-

electroencephalography to localize epileptogenic zone. At follow-up of 2 years, 14 (77.8%) patients remained seizure-free

(Engel 1), 1 (5.6%) had marked seizure reduction (Engel I ), 2 (11.0%) showed minor improvement (Engel 1I), and only

1 (5.6%) showed no response (Engel IV). About predictors of seizure recurrence, there were no significant differences in

gender, age at surgery, age of seizure onset, duration of epilepsy, lateralization of epileptogenic zone, positive MRI

findings, interictal and ictal discharge, etiology, intellectual development and stereo-electroencephalography implantation,

while significantly higher rates of seizure freedom correlated with complete the resection of the epileptogenic zone.

Conclusions  Focal cortical dysplasia is the most common cause in childhood with frontal lobe epilepsy and complete

resection of the epileptogenic zone can lead to good seizure control outcome.

[ Key words] Frontal lobe epilepsy; Children; Clinical feature; Resective surgery; Outcome
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Tab.1 Clinical characteristics compared between different seizure outcome groups
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Good prognosis (Engel [ & 1) poor prognosis (Engel lll & IV')
PE51 Sex
% Male 9(60%) 2(66.7%) 0.829
4 Female 6 (40%) 1(33.3%)
FARAEWR (%) Age of surgery 7.1243.32 6.17+3.55 0.671
HIRAERS (%) Seizure onset age 4.88+3.20 3.67+3.76 0.717
T2 (4F) Epilepsy duration 1.97+2.19 2.37+2.03 0.388
Ft P4 MRI positive findings 12 (80%) 2(66.7%) 0.612
O A% Lateralization of epileptogenic zone
ZEfl] Left 6 (40%) 2(66.7%) 0.396
£l Right 9(60%) 1(33.3%)
KAEMIHEEG Interictal discharge in EEG
Jifi X 14 Interictal 11(73.3%) 1(33.3%) 0.180
ZJIi[X. Muti-regional 4(26.7%) 2(66.7%)
FAEWIEEG (X H2LR) Ictal discharge in EEG 9 (60%) 1(33.3%) 0.396
RAEHR (43 H KA ) Seizure Frequency (Daily) 10 (66.7%) 3(100%) 0.239
B 1% F R Abnormal intellectual development 11(73.3%) 1(33.3%) 0.180
%4 (FCD) Etiology (FCD) 12 (80%) 2(66.7%) 0.612
SEEGHH A SEEG implantation 6 (40%) 1(33.3%) 0.829
BRI kL5 AT Complete resection 15 (100%) 2(66.7%) 0.001"
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[ Abstract] Objective To retrospectively analyze patients taking Bacteroides fragilis (BF839) alone for their
"possible autoimmune-related epilepsy” to find new treatments for epilepsy. Methods 15 newly diagnosed patients who
were not treated with standard Anti-seizure medications were diagnosed with "possible autoimmune-related epilepsy" and
were given oral BF839 to initiate treatment. Seizure changes, self-reported improvement of comorbidities, EEG, adverse
reactions and other information were reviewed. Results During the follow-up period of 14~33 months, 73.33% (11/15)
patients achieved 1-year remission during the follow-up period, 7 patients had a remission time of more than 24 months,
and 4 patients had a remission time of more than 30 months. 73.33% (11/15) of the patients reported that their
comorbidities improved, and the EEG improvement rate was 57.14% (4/7). No patients withdrew due to adverse reactions,
and the 12-month retention rate was 73.33% (11/15). Conclusion It is the first report that the early application of
intestinal flora preparation alone can effectively treat “possible autoimmune-related epilepsy” , and it can also be used as
a diagnostic treatment tool due to its lower adverse reactions and improvement of comorbidities. This is not only of great

significance to significantly improve the early diagnosis rate and remission rate of autoimmune-related epilepsy, and to
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prevent patients from developing refractory epilepsy, but also refreshes our understanding of the etiology of epilepsy.

[ Key words] Epilepsy; Bacteroides fragilis 839; Microbiota; Autoimmune-associated epilepsy
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Tab.1 Screening scale for autoimmune-related epilepsy
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Tab.3 The score of screening scale for autoimmune-related epilepsy of 15 patients
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Meta-analysis of risk factors for epilepsy in children
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[ Abstract] Objective To systematically review and analyze the risk factors of epilepsy in children, to explore the
related etiology of epilepsy in children, and to provide evidence-based strategies for reducing the occurrence of epilepsy in
children. Methods PubMed, Embase, VIP, CNKI, Web of science, Cohrane, and CBM were searched for relevant studies
on risk factors for childhood epilepsy since the establishment of the database, and the study type was selected as a case-
control study. After screening and quality evaluation, the literatures that met the requirements were finally selected for
inclusion in the study, and the extracted target data were statistically analyzed by RevMan5.3 software. Results A total of
9 literatures were included for Meta-analysis of the risk factors of epilepsy in children. A total of 3792 cases were studied,
including 1 922 cases in the control group and 1 870 cases in the case group. Meta-analysis results showed that adverse
perinatal period, family history of epilepsy, febrile seizures, and central nervous system infection were closely related to the
occurrence of epilepsy in children, and the OR values were OR=3.46, 95%CI (2.51, 4.79), OR=4.77, 95%CI (3.83, 5.95),
OR=7.81, 95%CI ( 5.64, 10.80), OR=3.00, 95%CI (1.44, 6.26), P values were all less than 0.05. Conclusions

perinatal period, family history of epilepsy, febrile seizures, and central nervous system infection are the current risk

Adverse

factors for childhood epilepsy.
[ Key words] Epilepsy in children; Meta; Onset; Risk factors
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Tab.1 Basic characteristics of included studies

ELYNGIE E 5 (H1X) Bi% G2 / % B4 AR VEECEOL  fakelE T
Included studies Country/(Region)  Number of cases(Case group/Control group)  Age Match Risk factor
Burton, 2012 T 112/113 6 ~14% Y 1

Masri, 2008™ g1} 55/111 1~ 127 #% Y 1.2

Cansu, 20072} +HH 805/846 1~16% Y 1.2.3.4
Habbal, 2021 BUF I 167/167 28K ~28% Yandsex 2.3

Daoud, 2003%" 2R 200/200 3H% ~14%  Yandsex  1.2.3.4
Asadi-Pooya, 2005 i 142/138 3AK ~18%  Yandsex 2

Thomas, 20117 E1)E 82/160 1~12% NS 2.4
LMAEXPMELL 1990w 187/187 <18% Yandsex  1.2.3.4
HHE, 201777 i 120/100 0~7% NS 2.3

T NS: JRIASCE PRI Y and sex: IG5 %] BRZL M BEAT TAEESAIERIVCAT; Sex: WIZHME HICECMEN; 1. ARE™H; 2. M

AL 3. TS 4. FPAKRIZ R GUR

Notes: NS: Not reflected in the original article; Y and sex: Age and sex matched between case and control groups; Sex: Only gender was matched

between the two groups; 1: Bad perinatal period; 2: Family history of epilepsy; 3: Febrile seizures; 4: Central nervous system infections
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Tab.2 Methodological quality assessment of included studies

. PEFEPE Al et TRTRE L »
AR Selective Comparability Exposure o
Included studies Score

) @) ©) @ ®
Burton, 2012"" * * * * * * * * 8
Masri, 20082 * * * * * * 7
Cansu, 2007 * * * * * * 6/
Habbal, 2021 * * * * % * * 7
Daoud 2003%! * * * * * * * 7
Asadi-Pooya, 2005"" * * * * * * * 7R
Thomas, 2011 * * * * * * 6
2 X MR, 19907 * * * * * * * * 8
EEF, 20177 * * * * * * 651

VE: NOSK SCHRFUE TN R A T RS RGN, Wior ol “x” o O Ml e CHIZWHE SR, @ melmfFRE; @
XTI, @ XTIRAHTE ;. © BTG BT 25 IS AT BT Lt s © SER RS ATAL ik O I Bl FIXS BRIPAG 7 i

TR @ L%

Notes: NOS used the semi-quantitative principle of star system to evaluate the quality of literature, with a full score of 9 "% ". (D The

appropriateness of the case definition and diagnosis; @ Representativeness of cases; 3 Selection of controls; @ Determination of the comparison;

(® Consider case and control comparability in design and statistical analysis; © Exposure adjustment and assessment methods; (7)) Whether case

and control assessment methods are the same; (8) Non-response rate

Odds Ratio Odds Ratio
Study or Subgroup log(Odds Ratio) SE Weight IV, Fixed, 95% CI IV, Fixed, 95% ClI
Burton 20121 1.163150 81 0.32593381 25.6% 3.20 (1.69, 6.06) »
Cansu 200712! 2.70136121 1.194 589 89 1.9%  14.90 (1.43, 154.89) >
Daoud 2003 1.437 462 65 0.22435161 54.1% 4.21(2.71,6.54) L
Masri 2008!2) 0.62593843 0.384 97836 18.4% 1.87(0.88, 3.98) ™"
2EMNZE X PMELL 199029 2.281 36146  0.274 220 04 Not estimable
Total (95% CI) 100.0% 3.46 (2.51,4.79) ‘
Het ity: *=4.87, df=3 (P=0.18); ’=38% ‘ ‘ ‘ !
T ete;ogenel }11 XIT t: Z=7.53 ((P 0 002) 01) 0 001 0.1 ! 10 100
est for overall eflect: £=7.55 (<0, Favours [experimental]  Favours [control]
B2 AREFHSILERRXZREL Meta 547
Fig.2 Meta-analysis of the relationship between adverse perinatal period and children's epilepsy
Odds Ratio Odds Ratio
Study or Subgroup log(Odds Ratio) SE Weight IV, Fixed, 95% ClI IV, Fixed, 95% Cl
Asadi-Pooya 2005 1.20597081 0.27497096  16.8%  3.34(1.95,5.73)
Cansu 200721 1.558 14462  0.19094859  34.8%  4.75(3.27,6.91) B
Daoud 2003 2.15755932  0.394 881 56 8.1%  8.65(3.99, 18.76)
Habbal 202122 1.3912819 0.28833408 152%  4.02(2.28,7.07) .
Masri 20082 1.13975423 0.458 880 11 6.0%  3.13(1.27,7.68)
Thomas 201112% 1.386 29436  0.363 851 96 9.6%  4.00 (1.96, 8.16)
WX HMEL 199029 2.46121146 042439251 7.0% 11.72 (5.10,26.92) -
e _—
THEIT 201707 232336763 0.7158047 2.5% 10.21 (2.51,41.53)
Total (95% CI) 100.0%  4.77 (3.83, 5.95) <>
Heterogeneity: >=11.00, df=7 (P=0.14); P=36% 0’2 0’5 j é E')
Test for overall effect: Z=13.89 (P<0.000 01) ) -
Favours [experimental] ~ Favours [control]
B3 BREKEESILERRXRN Meta 547

Fig.3 Meta-analysis of the relationship between family history of epilepsy and epilepsy in children
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Fig.4 Analysis of publication bias in family history of epilepsy

Odds Ratio Odds Ratio

Study or Subgroup log(Odds Ratio) SE Weight IV, Fixed, 95% ClI IV, Fixed, 95% CI
Cansu 2007121 214241634 024746198 44.7%  8.52 (525, 13.84) &
Daoud 20031 1.62924054 0.32885985 253%  5.10 (2.68,9.72) =
Habbal 2021 252252351 0.61553396  7.2% 12.46 (3.73, 41.64) —>
22PN X PMEL] 1990260 3.023 15287  0.53957809  9.4%  20.56 (7.14, 59.19) >
BEETT 20177 1.6311994  0.45382136 13.3%  5.11(2.10, 12.44) "
Total (95% CI) 100.0%  7.81 (5.64, 10.80) <>

1 1 1 1 1 1
Het ity: ¥’=6.47, df=4 (P=0.17); ’=38% ' ' ' ' ! '
Tete?)genel }leff t: Z=12 42( (P<0 oi)o 01) ' 01 02 05 1 2 s 10

estlor overall eflect: Z=12.42 (F<C. Favours [experimental] ~ Favours [control]
5 BMERSILEBRNXRH Meta 247

Fig.5 Meta-analysis of the relationship between febrile seizures and epilepsy in children

Odds Ratio Odds Ratio
Study or Subgroup log(Odds Ratio) SE Weight IV, Random, 95% ClI IV, Random, 95% ClI
Cansu 2007121 095551144 0.47930259 24.0%  2.60 (1.02, 6.65) —
Daoud 2003123 026236426 047354541 24.2%  1.30(0.51,3.29) i
Thomas 201123 1.05779029 04635951  24.6%  2.88(1.16,7.15) —
22N ZEX PMEL 1990129 2.00296538  0.39991614  27.2%  7.41 (3.38,16.23) L
Total (95% CI) 100.0%  3.00 (1.44, 6.26) >

1 1 1 1
Het. ity: 72=0.36; y°=8.27, df=3 (P=0.04); I’=64% ' ' ' '
clerogenetty x ( ) 0 0.005 0.1 1 10 200

Test for overall effect: Z=2.92 (P=0.003)

Favours [experimental]

6 HIRMERGRREILERRK R Meta 7347

Fig.6 Meta-analysis of the relationship between central nervous system infection and epilepsy in children

Favours [control]
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[{E]1 BM W5 CYP2C9 ZAMEXT KRN IEREH (Valproic acid, VPA) i £ LA AH & ML AR AL 5f
1 VPA I ZGYRFEEREI . Jo3k  UREETE H 2= e M I e B2 7 46 A1 F H T I 9 ARAEE R 2018 4F 6 H —2021 4F 3 H {g

A R 1 {5 L35 AU R LI (9115 8., SRS AT 92 24X BRZELS 92 (G0 2627 il S 1) LT3 IRk B kA 7
e RIS LI CYP2C9 FEA M 254k, 73 BYS HLALIMAR M2 VPA 25k, R O X IRA SHRAIn

SFRTAR B L GE 12424 57 (P>0.05) ;3 @S2 VPA JAIT R I BIR EEE , mad BENR R 1 L I IR . lf'HElI@sc/
e BENR R R BEAR AR /e BE AR B O S X IRAAE A e 25 5 (P<0.05) , 76 Hh =R IRB R A &
O e/ vy 2 B 1 IR BE AR A 1/ B R AR L SR BT SR 25 5 (P<0.05) 5 (B VPA ML 25V i 55 1L
BRI TCAE G (P>0.05) , CYP2C9 BFAE TN VPA MMM . SARMEIRE, &% BEAR AR (1 N AR 2 1 L S IR [ e/
REEIREA . NEEIREA/SEEIREA (P<0.05) . 258 CYP2CY HHZEM: . KM VPA Bumii &L
B ML LR /KT & A AR AL
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Role of CYP2C9 polymorphism in valproate-related lipidmetabolic in epilepsy children
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[ Abstract] Objective To investigated the influence of the CYP2C9 polymorphism on lipid profile and blood
concentration in epileptic children with VPA. Methods  This study collected the information of healthy children and
epilepsy children who were treated with VPA in the First Affiliated Hospital of Putian University during June, 2018 to
March, 2021. 184 cases Serum lipids were collected and compared between epilepsy group before and after treatment with
VPA with the control group. The polymorphism of CYP2C9 gene in children with epilepsy was detected, and lipid and
VPA concentration were compared after classification. Results (D There was no significant difference in lipid between
the control group and the epilepsy group before treatment (P>0.05); @ The TC, HDL, LDL, TC/HDL, LDL/HDL were
statistically different in VPA treatment group from the control group (P<0.05), and there were statistical differences in TG,
LDL, TC/HDL, LDL/HDL between the trial group before the initiation and VPA treatment (P<0.05); ) There is no
correlation between VPA blood concentration and lipid (P>0.05). VPA concentration, TC, HDL, LDL, TC/HDL and
LDL/HDL in CYP2C9 wild-type were statistically different from heterozygous mutant. Conculsions CYP2C9

polymorphism and long-term use of VPA caused the changes in serum lipid levels in epilepsy children.

[ Key words] Epilepsy; CYP2C9; Valproic acid; Lipid; Subclinical atherosclerosis
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TS ) DA T 92 L[] s %) A= B, DA T PR R 2
WG RS KR FERE AL . VPA ULRH 4548 H R L
AN B Sy R AR 38, Il PR BRAF 92 & 8 VP A
TR G R MR S R AR A8 B

KRR IR R — A 22 1 2 R P
BN R A R 2851 5 45 Fh R R Z (8] i AH 0
YERIG IR . CYP2CO #4343 1 R I A5 PN I I
BT A A, [WEE CYP2CY W
VPA RS, HHTX T CYP2CY i %
XS T VPA FRZGYT U LB AR S 5 R I
IRBHK R IR o S H UL CYP2C9
JE*3 HERAL, ZRAREIK 0.07% ~ 10.0%, *2 i £ 1Y
ZEARTE AN H WL, WY AT D gR 5™ A
F% CYP2C9*3 Z AN Bl 252 VPA IRYT HYHUIN
FB LB I PR 30 [k obs BERE £k 1) fE B TR R R .
fH & % (Total Cholesterol, TC) . H i = fig
(Triglyceride, TG) . =% & I8 & H (High-Density
Lipoprotein, HDL) | {X% &l £ 1 (Low-Density
Lipoprotein, LDL) | Z gl ikt F£fL 38 (TC/HDL,
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1 ARETE
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W, B ZAREE T VPA IR JLEE . IERIL
FHZG B A AL S A VPA AR 5 PR TR B
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o FRBRERIRIZE RS R, b 18 = AR AL
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ED 38
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FEH Z 5T A Hardy-Weinberg - (P>0.05) o
FHZGRT, 0 LA 5 A Y ] A DGR ot
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Tab.l General baseline distirbution
151k PRI (B/g)
i A
Gﬂﬁj Number iﬁﬁ% Gender
e of cases 8¢ (Male/Female)

X B8 2H Control group 92 5.7+3.9  49/43

PR 4 Epilepsy group 92 59435  53/39

http://www.journalep.com


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

314

Journal of Epilepsy, Jul. 2022, Vol. §, No.4

%2 XRAS RZRIE R ENmAE L

Tab.2 Comparison of blood lipid between control group and epilepsy group before and after treatment

ZH 3] Group TC (mmol/L) TG (mmol/L) HDL (mmol/L) LDL (mmol/L) TC/HDL  LDL/HDL
X R Control group 3.440.6 0.8+0.5 1.5+0.4 1.7+0.5 2.4+0.7 1.2+0.5
Hii 4 Epilepsy group
JH 24T Before medication 3.6+0.8" 0.7+0.3* 1.5+0.3" 2.0+0.7° 2.6+0.8" 1.4+0.7°
JHZJ5 After medication 4.3+0.9" 0.9+0.6 1.4+0.3> 2.9+0.8" 32411 2.1+0.9™

. SXIRA L, aNP>0.05, bHP<0.05; VPAVAITRT)E M 1L, cHP>0.05, dJP<0.05
Notes: Compared with the control group: a: P> 0.05, b: P < 0.05; Before and after VPA treatment: c: P > 0.05, d: P < 0.05

3 EMAT CYP2Co*3 TR BB RARIERE R VPA MR ERIELER
Tab.3 Comparison of lipid and VPA plasma concentrations of CYP2C9 * 3 with different metabolic types in epilepsy group before and

after administration

205 % VPA TC TG HDL LDL
Group Number  (ug/ml) Gom@liL) (el Grmeliy) (eIl TC/HDL LDL/HDL
JHZ4 i Before medication
AL Extensive metabolizer 80 - 3.6+0.8 0.8+0.3 1.5+0.4 1.8+0.6 25408  1.30.6
ALY Intermediate metabolizer 12 - 3.840.6" 0.9+0.4* 1.4+0.3 2.240.7° 2.740.4*  1.5%0.5°
FHZ4)5 After medication
HefRi ) Extensive metabolizer 80 55.8+10 3.8+0.7 0.8+0.6 1.5+0.2 2.8+0.6 25403  1.6%0.3
H /L8 Intermediate metabolizer 12 63.2425.8°  4.3+0.9° 1.040.5° 1.440.3° 2.940.8° 2.740.2°  1.740.4°

. AT RS AR HL AR, adhP>0.05; FZGJE XL, PRI S ep AR R Feds, bR P>0.05, ¢hP<0.05

Notes: Before treatment, the comparison of extensive metabolism and intermediate metabolism, a: P>0.05. After treatment, the comparison of

extensive metabolism and intermediate metabolism, b: P>0.05, and c is P<0.05

T VPA (RN IHE, AT BEJE IR VPA J5, CYP450
filf KA VPA LRI AR A R it W3R 3.
3 iTig

ARWFIE KR, B R LIEA TR TR, HAH s
Jo Y W 5 X R TE 22 5%, SR WA IR A28 TL 5
iR TR 2R, TR AN A2 g o A A ARt
M4 VPA IRYT G IR FHIA Y7 A | A BREXT R4 A
frAEfl, HAa R RIEFRAYIEFR TC. LDL ¥ Tih
7R AR XS R4, 1 HDL & R 3 95 O i X —
FEAR LA BT T R o 1T A5 U7 A5 3080 ik ok A i Ak R
(TC/HDL, LDL/HDL) il 24 Ji5 tHH 00 4136 Y7 Rl
fit ot R A BT a4 FR A IR B i AR Tk mT R
R VPA £ 3¢, X 55ER15r B | LN &
HHOET VPA 55 B AH G 5245 i 4518 —
i&[& 10]D

HATSET VPA S8 A A SCPERF T i, A
SEH R AL A IR VPA ARG,
T A — 25 B0 F A I -5 9000 F8 5 R N VPA Il 24 ¥k
. CYP450 R A A AH G . b CYP P450 fiff 5=
e NREZ W ZYREEE, 25 70% ~ 80% 25491
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[(HE] By F5EmIEIRNE (Magnetic resonance imaging, MRI) T2-flair J 41 X515 S i Ak (12 W A -
B MEHSHT 2019 4F 3 H 2020 4F 12 A TRAK T = A R EE GOS0 B0 32 19 135 41 2 A6 T SO0
BEMIGIR TR, DF5E MRI T2-flair J7F 5 280 340 il DRGS0 SR TR R VERM . 2R H
alivEig S EEAG 109 6], PR AL S EEAL 26 4], JFrh GIFEARRINAEE 8 ], SMAPE R F Akt 9 491
JRMER R EE AR 2 6. RETE 160, E R L] RN 5 6. 1SRk MRS Ol
PRFRBEIG R | G AR | T2-flair BRI S5 5 063G = 15 6], 7 11.11%; @ 15 EE5A RO . T2-flair 250K S5
S B 17 B, 15 12.59%; B ¥ D [E 45 B NABRIR, T2-flair RSN E(E S 103 6, 1 76.30%. Gtk Bl
DRFAAE S S IR KRR A M ('=94.94, P<0.05) , W hAEAL(E S8 WU A EMM MRS . 4518 MRIT2-
flair J3°51) Z2 5 305 1T $2 50 0 ARG IS Wi o, 1 AL (5 52 LR B 2, R & VEAT St S Y I 3

[C8iR] g Daifh; oW, EHRE

The clinic and Magnetic resonance imaging diagnostic in patients with temporal lobe
epilepsy by hippocampal sclerosis

DANG Lianrong
Department of Radiology, the Third People’s Hospital of Tianshui City, Gansu Province, Tianshui 741000, China
Corresponding author: DANG Lianrong, Email: tsdlr@126.com

[ Abstract] Objective The research goal: to study the diagnostic value of T2-flair sequence of magnetic resonance
imaging (MRI) in hippocampal sclerosis. Methods The clinical data of 135 patients with epilepsy caused by hippocampal
sclerosis in the Epilepsy Center of Tianshui Third People's Hospital from March 2019 to December 2020 were analyzed
retrospectively, studying the correlation between the changes of hippocampal sclerosis signal and the frequency of
epileptic seizures in MRI T2-flair sequence multi axial scanning. Results There were 109 cases of simple hippocampal
sclerosis and 26 cases of hippocampal sclerosis with other lesions, including 8 cases of cavernous hemangioma, 9 cases of
traumatic or infectious malacia, 2 cases of focal cortical dysplasia, 1 case of cerebral fissure malformation, 1 case of giant
gyrus and 5 cases of perinatal brain injury. MRI features of hippocampal sclerosis were as follows: hippocampal volume
increased slightly, structure blurred, and T2-flair showed slightly increased hippocampal signal in 15 cases, accounting for
11.11%; The hippocampal formation was fuzzy, T2-flair was punctate hyperintense, and the volume did not change in 17
cases (12.59%); Hippocampal pyknosis into small lumps, T2-flair sequence showed high signal in 103 cases, accounting
for 76.30%. Statistics showed that there was a correlation between hippocampal sclerosis signal and seizure frequency
(¥’=94.94, P<0.05). The higher the hippocampal sclerosis signal, the more the seizure frequency. Conclusion MRI T2-
flair sequence multi axial scanning can improve the diagnostic accuracy of hippocampal sclerosis. As the change of

hippocampal sclerosis signal becomes more obvious, the trend of seizure frequency increases.

[ Key words] Hippocampal sclerosis; Epilepsy; Magnetic resonance imaging
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1 HFHEAEMAKHBEERARNEDEL
Fig.1 Hippocampal sclerosis accompanied by right brain dysplasia
BE B, 28, %%kﬁﬁiwﬁ%%abcizmH%u CORRBRA M E RG], XU S ARG/, SR, (5538w, A
My, AMECEES. 55
Patient, male, 32 years old, had a history of convulsions for more than 13 years. a, b, c. T2 flair axial position, coronal and sagittal positions show
the right giant gyrus. The volume of bilateral hippocampus is reduced, the structure is blurred, the signal is increased, which is significant on the
right, the amygdala atrophied and signal are increased on the right

2 HaEEDEL
Fig.2 Simple hippocampal sclerosis
BE OB, 118, WIERMER L 4R a, b, ¢ T2-flair i JORAR A 1A S 5515, 454K, (RTRG

Patient, male, 11 years old, with a history of convulsion for more than 4 years. a, b, c. T2 flair coronal and sagittal positions show that the signal of

amygdala and hippocampus increased, the structure disappeared and the volume decreased

F1 BIEL T2-flair FESTUSHBMEZEMEERXE

Tab.1 Correlation between T2 flair signal changes in hippocampal sclerosis and seizure frequency

AL T2-flair(5 5 AR A AR 1 2 A W S AR
T2 flair signal in hippocampal sclerosis Yearly seizures Monthly seizures Frequent seizures
& =155 Slightly higher signal 13 2 0

BELCIR R {E 5 Spotted high signal 4 11 2

HIHutk 5 5 Lumpy high signal 2 28 73
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[(FWE] B E—FEE LM ARG, Rl h ZHCETCHER BAELIT . RAET 2 80EIFE, 1
F54 M BB 7R FE (Sudden unexpected death in epilepsy, SUDEP) , Jf-BUA 16 it TR, 22 20 45 298 T &
VER TV R, JFRARZ 7 vk S 4%, Sk Bz Jg v Tl i i L 16, JULHL 81 B Tk L AR A L o0 3R FIL0 2878 Sk
(Heart rate variability, HRV) . HHt HRV s A RIS EE o AR A TGE i W 445 B Bl 28 MR A2 i 22 1)
NI HAUET B EMA KA I ORRE . 2 20 FRITEAU A T HRV B398, HRV AR fB R
T B v, (B R AE FTING IR R AE R 6 . HRV T BRI & AF 1Y 1002 N4 2 g 5 br . B0AE VR AR 22 56 TR0 1Y
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BN B R R, ™ T A 0 O 1 0 A A
(Sudden unexpected death in epilepsy, SUDEP) #J X
B 2RI R EREA NSRBI 4
PEAA 319% ~ 100%, AT EAAE A 48% ~ 73%,
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electroencephalogram, VEEG) Wil A 55.5% A&
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1 BRAEREMMETT A

FEA] 7 i Bk 38 I it o HL R L R S
I R /g /NI LS B 900 B ] L B TAE R A
(Receiver operating characteristic, ROC) & ROC T
T2 (Area under curve, AUC) ™, [ HAT & fUskt:
(=90%) IRLIH (<0.2/H) "™, KREBHBERE
PINIESZ 100% MIERAH K 1 /TR IR IGR, B 2R
Al U2 90% IEAf% M 2 U/ JEEY 1 U/ H 1y 28 W&
(M E MM ) e ARE =5 . AR A B
(seizure-forecasting) . A AVEM HiH (seizure-
prediction) R T2 ) & B A AE (seizure-detection) HJI
i,
L1 RERITN

ik 10 ZAEHR K . 2005 4F 75—
FEl PRAt R, 2009 AR HE M I PRI g6 fd FHAE A
2 'E (Neuro vista device) TN AUEME X 65% ~
100%. 2014 4FHCHE T RVEMEALE AT LA, Hg
ERTRAT g R AERT R G sh A AR b . FLIERE A~ A
) A 3 R R 2% A8 A %) S SO A A R R R 40T L H 28
AR B R OB R B SRR R R . R AR S fik
KAZAIREE VB AN AL TG L i AR 2
it R 3 B AR D R ER L 2 S e LR R
B . PEHRIE 33.3% ~ 60% Wi B E I A AVEA 15
KHZE . 80% ~90% RN SAIIZH K",

BERKMNIOSR A Hd, w36 Z/ERIE ] G
B2, JFE Z A AEYE S, R AR 3 B
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B 2 20224F7 H 5845 54

K% 5l APP B, A REASCH TITI , EL0T R o ik
TRV I ARV BB R Y e A B AR AL R AR TR AR

WRETIN B A BN R
AR, v LATE & R AR R PT RERT ) 45 24, ZEAR R AR
BB  E  § Ees  Ey= Y N it Y N =95
IE RO o BT A — S B A R M I R AT A%
PR A B, FLETRE RSO & RN, RS e
fFF 5 AR A
1.2 RIEMBEHRMRE
1.21 e R #FLFR-HEEKE VEEG 1T H]
TRIEANE, HVHH G B 92%, KIHE
0.117/h, FEAH =MEE: AIRIKIERS
(automatic seizure detection system) : AJ LLXE &5 1)
RGN, 7F 10-20 RGE 21 A A HUBNE N 84%,
8 A LA A 79%, 7 AN AL A R 68%. fB
FRESFPEBE (patient-specific algorithms ) 451
AT B FEL TR B, BURE 90% ~ 100%,
R (False alarm rate, FAR) 0.02/h ~ 0.0275/h.,
RS T HE R AERT 51 s (PAAE) KA AE. JE
B R (non-patient-specific algorithms) A
LR, U 73.2%, FAR 0.08/h ~ 5.38/h,
10 ~ 44 s (P fH) 5 RIEAE

BT KA VEEG Wl ab 5K TR 3k f |22
ML, R RAEAEC T RP R, PRl R I FH AR
{EA R,
1.2.2 <Faln A0 (Heart rate, HR) |
HRV., QRS JEAZE{k (K 1E QT [MIf%) %, ECG I
FRURMEAAY 70%, FAR ik 50.64/24h, 3Nt i &
FEART LI DR MR, HRV AR | A RER
BEMLAS 5, LR AR LRk 2 b 58 A5 F1 {H
HRV 5521z 8l N300 . AR & 3 s, o G
X3 R AR Y K IX A AR B 1 A i g ) 32 352
[]I-EJB]O

ZRSIA . W HR KIE QT [P, 1l iR Al
JE K 2 [ fLi5 5l (Electrical dermal activity, EDA) ",
i BR J&y & A B 4 T o B 28 kAR B SRR M R
81% ~ 94%, FAR 0.015/h; HR JIIE##% (Acc) Feiett
T A 5 L AR AR AT AR R 97.1%
HRV BiE5 35 100%, F751 99.91%, & IR
# 2.6s (Mutching Pursuit .75 & Wigne-Ville
Distribution 2.3:) ",
1.2.3 v B R LA B B far 2048 7S A
(accelermotors) ™ G M #8 (accelarometes) ‘B T
WO Bk s o A B TR R SRR LUK
PR R A" . 3R & VR HURAE 94% ~ 100%,

321

FAR 0.67/24 h ~2.53/24 h, K ILHEARM] 38 ~ 73 s (OF-
¥y 555) o] F TR,
124 ke Fs Z5HAMENmEEGH, A2
A& BRAR TR &A™
1.2.5 % Dalziel 25 JHBF 63 FlEIH £,
29 BT A, o o 5 i e 1 i X R AR I
N, 3 BIRT IR WA 2 k) v A Bl
%, (HALHA ",

Hii A R 3 XA, BB AT
Il R Y& HR % HRV"Y,

2 IE

O FAEAG AT T & BRI X 45 08 T 5 AR 2
X [ e g A, AR O S AR
QIEFER Sy ; @ LERSNEIMM. HHBEZHE
ML RA QAR | MRS R VRS A L B
ok DX A 50, 3 e PR 38 %o AR A0 2 B R A 1Y) 5 M
EEAERE, EWORELSERA X,
>15 %, 100 YX/min, 6 ~ 11 A ¥ }>169 K /min. %
YEPE LR 3L (Ictal tachycardia, IT) E X -
>100 YK /min 3%>120 K /min 5% -5 3 Al 30 Fb 3% 0
10 Y%/min"", Al3K 150 ~ 210 /min™', KAVEMECB)
i1 %% (Ictal bradycardia, IB) % XN RR [A]§>2.0 s,
IB A[3K 20 ~ 40 ¥K/min"™', KAEMEOHEEBE (Ictal
arrhthmia, IA) A% 4 RR [E]#]>3.0 s,

S B e AR TR) 310 SR A I Y P
IT )% E 3 80% ~ 100%, HR # i KLl {E 50% HJ
W (U 92%, FARL.88/h) , N[E Y B A 2%
St R IERIE 20% B 59.3%, FAR 7.2/h;
it 60% 434 18.8% M 0.5/h'™, 1B &4 F<5%,
IA K4 H 0.3% ~0.4%""'. Rugg-Gunn 25" %t
19 BTN B ARG I 28 >22 T B F /I, &
I IB N 36.7% (—MAEBE L H 5%) , TA N 16%
(— B R 0.3% ~ 0.4%) o

J TR AR HR BshZS A4k T FHEAEZ M5
MrJ7 ik inZ= K48 4 (Lyapunar exponent) {
Lorenz &, A% 2 % %E RR [A[34E H] (SD,) 24
i) (SD,) #rifE2E K SD,/SD,, I Ho {3l i e m 2 Jep 22
sk BT N E B LE 5 QRS, B R G AR
W AT DL B R AE TR (Gt v e VR U R 86%,
RATIE R AE N 89.5% ~ 100%) ',

IT W &4 T RAVEFFUATET 10 ~ 35 s, £ EEG &
YEJFUGHT 8 ~ 1955 IB WM T AMETFIR)S 10~30s
AT A TA™ o T N % AR L S % 1
BH UL IT, B N & AE 98%IT T AAE iR, i
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WA B AE R 23% ~ 75.9%"" "o Lk A1 43 B & 3R
IT % WL T 3 B Ui Z1E25 %) (Anti-seizure
medications, ASMs) JEIT R (P<0.001) K&
KAE4mAL (P=0.001) ™™,

Toth 2" 4341 31 {51 45 2 UG IR 58 s 19 2
M, FEAEFRIE B2 R8I, ZA4EG 5~ 6h ¥k
5B IRK-. Kosal 2" ¥ 60 1] 18 % LI T JLE
Gy R = HMER N, ORI R R, 4
AR ILE, A4S 20 6], d—rb 10 B, 41—
5 ] QTc (QTc=QT/RR") 43#{>50 ms.

Zijmans %57 7E 81 IR 1 4 T S 4k
RAERHE R, 281 K 93% K AERT 1min Mk
YEJG 3min LRI 10 K /min, KAEM 23% (FRH
i) 49% ) IT J¢ TR M EEG % 1F. Schernthane %™
HR3H 30 B E 3k B2 EEG 92 REAE, 11 BIREAK T H#
W 35 WRAE, IT WL T 82.5% M &4E, Hih 76.1% H.
T3k} EEG, 45.7% T4 4 EEG, Hirsch %" &
13 FlEE 78 I EAET iEEG (SN Bl ) RAETF
IR 2 1T TG, PRI . R1EN 21.6s, i
HH23.7s. HILIT MEMEMRIAIRS, 1k
EEG N lfi RAEA KL T iEEG, AIVE A EAIMARICHY) .

FERIN % AE R B & AETF IR I HR A8 1k B AR B
b, (B ZARZ R ZR MR AR Ry R VR TR i 15 ™

3 LDEERM

3.1 EX

HRV 2.0 Bk [H] ] g (RR [HH) #9224k,
B B B2 A8 AR G N R SS IR R DI RE Y -4
B ERZXS O HEEEE FE AR, X O R R
B 77", HRV P2 {2 T 9000 & 1R T 4R 1
EEG KAETHR AT 2= 800 h, PRt ] Hiti) a8 & 3
AR T 25 4Rk, WFE K BN SR # A HRV 1Y
ARAE™ IER HRV A 88T Bl 58 B 58 18w & 1) 7
" HRV 12 W R 32 Jepih 22 28 Ge 0 sl i,
HRV IR 38 AN 48 R GE0E sl m™ ™
3.2 LERTRERSEE

HRV AR EZARRMY B &, & LA AR,
3.2.1  AHREARGEE D RR AR bR 2
(Standard deviation of all R-R, SDNN) , Jx Bt{Eid 57
I BT O 3l R A A 1 R %5 @) 5 min iE
sEHAE RR [H] 7 7344512 (Standard deviation
of mean N-N intervals in 5-minute recording,
SDANN) "5 (3 #2222 5l B A 1Y F-J7 # (Rood
mean squares of successive differences, RMSSD) Bl

IR RN R @ 5 min LR A

http://www.journalep.com
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RR (1] Bdn 22 (1 H{E 5 %X (Standard deviation of all
R-R interval index, Index of SDNN) ""; & {4
RR [8] B& [B] B #5 #E 22 (Standard deviation of
differences between adjacent NN intervals, SDSD) e,
© >50 ms £ RR [H][# 1425 7 (Nambers of pairs of
adjacent NN intervals deffering by more than 50ms in
the entire reording, NN50) s (D >50 ms % 4:
RR [8] {22 19 A 43 kb (Percent of nambers of pairs of
adjacent NN intervals deffering by more than 50ms in
the entire reording, NN50%) “**"; VR
(Triangle index) , 4=#B RR [HI @ A 522 S o ™
322 WFAMEEE O BIUBIYEERE (Power
in very low frequercy range, VLE), ./ ms’, 0.003 ~
0.04 Hz"™™, AEFHLHIAEA™; @ LM fE R (Power
in low frequency range, LF), ¥.{j ms’, 0.04 ~
0.15 Hz, 22l 58I M A2 AP W 35 1 e ™5 B
= 95 E & (Power in high frequency range, HF) , ™
fi ms”0.15 ~ 0.4 Hz, [R50 2895 3h ™5 @
LF/HF HCE™, ARS8 I8 B ok o 4 25 i ) - i
LE/HF {f FREARFREM 25K I FRE™: G LFnu
[LF/ (BZ#-VLF) ]x100™; © HFnu [ HF/ (£
F-VLF) ]x100™; @ SD,, Poincare plot 53 1
TLRMERbRER, RntAE 7" @ SD,, Poincare
plot AT T b bR e 2, KA AE R ©
SD,/SD, fX 3¢ S R IE M #H R 10 LIE
A H (Cardia sympathetic index, CSI), FIAN[A]
%8 (30, 50, 100 4~ RR [E]f#) LA Lorenz plot it
RN R KA H AR &R R
33 MAEELCETREEENREREAR

@D 5 min JEM RMSSD; @ 5 min IR
RMSSD; (3 HEHR/#HE RMSSD ol ; @ 783E B[
25 KA 2 8 h E 5 ming & 7RISR HFFAE &
YE. B EMER 2/ 1 hlE 5 min; © T —
WARAERT 1 h A 5 min, A5 RAHPL S R PITE
KA BEG WaMi 647, w] AR k™,
3.4 EWAIES HRV
341 ZAEES [ EWSIERIEE
3.42 A AEWT  Eggleston ™ 7E 3 IS B 6 IX
KA A B, HRV 350 0T BI7E AR T 10 s 2R AT
J5 24 s RS Z ] . Behbahani 557 &3 12 4
B 133 IRAET ZAERT 5 min HRV € 3 LF/HF
o (5 & AERT 240 min Ft P=0.03) , SD,/SD, 47
(55 % EHT 240 min k. P=0.0431) . Novak %" #f
1B 7 BB TIE $97E R AR IR AT 30 s S R ARIT R
i HE T8 5 . HRV B[] 450 45 4 001 2 40 4k 7
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T2 75 20224F7 1 5835 55 4101

MrigabE T ik 91%, BT LZ/ERT". HRV 7] LI
VER RAER TUE, Jeppesen %" i — T Z
L 100 BB % B, 206 Y R AET, HRV HUSPE
93.1%, FAR 100/ H, FTLLK IR 2/3 () KA. 2RI
. 2SRRGB an Ak e (n=26) , THZE NI (n=8) ,
i (n=7) , W& &VEE RS (n=3) .
3.4.3 AAEW A EAEJE  Toth %™ K 31 |42
RUFE & A RN Z) HR 3595, KVFG 5~ 6 h K2 23
Rl s ARSI A AR fG N AT HF4E 5~ 6 hy; HF &
ERII TR, LF B1EE TR
3.4.4 IR EF SEEAI  Yildiz %" Xt
37 R 4 T A AR ST A B, 32 i) feke o ot R
ZH Ik HRV 4 ) [A] i (SDNN, SDANN,
RMSSD ., HRV =45 %80) YFEAL, Al sgi&k )
(HFnu F#1%) B B T B, 228&5Kk 71 1+ (LFnu &
LF/HF 1411 . Baysal-Kirac 25" 38 47 filxEiG1E
W 5 75 19 {g 2 X BE Lk 24hHRV ' SDNN |
SDNN #§%% . SDANN #8 £ ¥ % ik (P<0.05) .
Goit 25" KB 65 i A JH 2 55 i 3 5 DG i 7y
65 X RAIAR HE . B[] €538k RMSSD . PNN50 H i
[k, SDNN 3 &, 5455 HF, HFnu /& LF %
ik, LFnu. LF/HF #4755, SD,. SD, 41k SD,/SD,
o {H Persson 25" & B 22 ] R 29497 W 5
F SUCHC XS BEZH [ HRV T622 9], Persson 25"
60 il 18 %/ LLF L /0~ =4 . 2H 1 MEJA PR
M2 OEREME. H3 XA, BHK 20 6,
HRV Bf[a) 4t . 20 1 PNN50 ik T4H 3 (P<0.05) .
H2.4H3LEH; RMSSD #il SDNN ik F 41
3(P<0.05), 212, 213 JoEH]; —MIEHA 1 IKTF
20 3 (P<0.05), 21 2, 4 3 Jo2z 5l . A R4 .
LF 20 1 Fe4 3 B & % (P<0.05) , HE 41 3 B i
T4 1(P<0.05), BETH 2 BESGH#2R%. k
YERTFRHEAL LF & LE/HE B 360, 26 0 32 J8%
#, LS HIE k.
3.5 AEEMEES HRV
351 WATAME IR FNEENE XL “MEEh
RAEPE R, ATCIE ) G AR IR SR R, B
B AR IR P AT B s RS
Brotherstone 5™ il 11 3% (2 1 19 k4w
KAE I 9 9] TLE 9 R IR T ZAE) MG IR T & AERT
HE S 2 5t (baroreflex) il 5 2 7E #h 25K 1 T %,
HRV SDNN50 N[, R ATHEIGIK T Z1ERI5E
JEIE SN RR JEIA AR ML R R, TLE IR K T &A1
B SSRGS 3 T W, RR SRS SepEs
352 A@EEIR 2R EMZELAE (Generalzed

°323.

tonic clonic seizure, GTCS) 7 &K /EHIf 8 ~ 13 s HR 1%
Tt Kot Wk R 52 8T 48 4k (Cardiac index of
parasympathetic activity, CIPA) FF}",
3.53 oL AE  Mukherjee %™ HRIEFR ML
YEMEIR AL (n=31) RAET K4 (n=30) , 1 &
LF (P=0.07) & LFnu (P=0.048) W W& FJ5 & -
HF (P=0.013) W] AKX T /5 &, RV EISCGE 3T
K, MsZIRIE s L8 1k . {H Sathyaprabha 5™ {3
IR PRI o A BB A S DT JE X R 2 T A2 JR K
RIS AR, B HRV etk hndp etk Bk &
AR RUREE 96.4%, FAR 0.49/h™, Jeppesen 25"
238 6 1713 -5 (Temporal lobe epilepsy, TLE)
TERAETF R T T HA I HE S 3UE(E, YR TR
YR, 3R & A TT 4w R 52 B 3l 32 2 .
Novak %" #iti & VERT HF & LF 35 -7}, HF 76k
YETT 30 s Feim 4k Z SR W R R, LF | KIETE R
YEFFUR I, A EAER . Suorsa 25 i 18 I
W6 HE TLE[ 2R (6.1+1.4) 4F JHRV (11} ] F45
RN T R A4 (n=18) . Harnod %"
a8 25 %9 (Frontal lobe epilepsy, FLE) &
YEIR] HE k. ZAERT HF 385, 3SRaG s in™ .
3.5.4 @sE4a4e O Dravet Zi5fFE: HRV T
F%, BIAZEAZ Y s @ Lennox-Gastaut 254 1F -
HRV &3 T @ HUKPE®UR: LF, LE/HF 3
i, RMSSD T [&™,
3.5.5 BLMMR  HRV KLU 85.7%,
S5 84.6% ™. AARIERIE B A
3.5.6 SARAPEEARLR TR LR H EMa AR
B ARSI 2 A, AR T 22 5107
3.6 EWRMRIELELTRE
3.6.1 SMHFARi49  Persson 25" il 11 B4R
RIT IG5 10 615 A3 3L, J5 7 SDNN,
VLF, LF } SR AR T A . HRV A I T
MANEHAYT LS ™
3.6.2 EAAZd RIE HRV AT TN 2K E 28 )
# (Vagus nerve stimulation, VNS) f{3& W™, £&
PE HRV 2 W @l 52 Sl 42 451 3 A /D sl ok S ph 285K )
BAR# VNS AT REA R
3.7 BMBERSOETRME

SUDEP &4 M A 1.2/1 000/4F (JE[H
0,64 ~2.32), JLEE 0.22/1 000/4F (FEFl 0.16 ~ 0.31) ,
BT 0.5/1 000/4F (FE 0.31 ~ 1.08) ™, 7EHER AL
FHAIT 2 1/100/4E"" . HRV F [ SUDEP KUK
B ™. Eppinger 55" #Ri8 9 FIWUIE £ & HRV
TR T — U B B B, R U
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SUDEP, A& HRV &y SUDEP XU IbrE4 -
4 INEERE

S FRE Y AR XE LA, AN A T RN AR T
LAk /D4 MG SUDEP JF 4 i A 76 i . iE 245
KZ RNz R, AR kit T 24,
o B AT R 20 R AR AR U HRV, ATfE R
BAEWAREY, WAR N REVE N K AR i T A 1
WG, HEFFRANISE, A2 HRV MRS I R
SEERES L, R 2 0 | KRR HTIETERF ST

FIZEPREH A EE TR o
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AT AR A ABA B 22 AL 2 W S AE AL A 4% T

FAEF . Nod #3Z&% H 3 (Nod-like receptor protein 3, NLRP3) 4 4E /MAJE: H B 58 B IR A B SRE A, #1761
NLRP3 SAE (A BAETE PO /E ], NLRP3 SAE AR HIBL ] K A5 Rl 25 R R Z v, AREER AT
NLRP3 RAER S50 (OG5, AR T3 — 2L WIWR IR A, STl A Ve 25 W) 0T K k25 . A SOk H i E R
19 NLRP3 KA 25 W 7E 0GR B9 S8k A TE50R , Sh Tusly Ay 7 Mo 412 (AL rr) S B R et

[588R) W ; JR4F; Nod BEZIRIEN 3; 25W)

T 2 22 b it DR S B0 i 35 o 28 i [ 25
S H T SO I PR 55 AE , 520 42 3K 7 000
TN LR R R AR R R 2, B R A
SER . TR A R G IRG,, ha R G AR
B A BV R R . AR,
TR 22 TR W, JTE O A 2k A R bR H
AN, TR R A R D, R R
GE RN 32 VR 1 ARAE SN 23 T BOPH 28 34 N 2 R
M2 TT I 465k BE SR, AT SRR 9 2 2R
IR A 5 I AU AR PR RIS G, IR R
AR T s R T AR

Nod #£:5Z2&% H 3 (Nod-like receptor protein 3,
NLRP3) J& H B BF i IR AR SAEAR, Z 385
FW], NLRP3 30 (e of Z M S hE I 1O R, 1F
TR ER O A, AR SO H T Y NLRP3 Fe H
PR 25 e A0 Th Y BIFSE gk R AT kAR, S P A
TR I B2 PR 0 SE R AR

1 NLRP3 #RAE/IMEHR S F0EGE

1.1 NLRP3 RHE/MERZH

NLRP3 RJE/MASE Nod FEAZ f& (NOD-like
receptor, NLR) ZJ%H NLRP 5% 1 il 51 2 —,
i NLRP3, i T-AHCHE S 4 H (Apoptosisassociated
speck-like protein, ASC) Fl#HR fb (1)} b 2 2 K 4
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R & H /KB -1 (Cysteinyl aspartate-specific
protease-1, caspase-1) FHj{A&ZH %, NLRP3 U & —1
BEARMENELS B, FES 5E GBI R, —
ML RRLS & NACHT 45K, iy NLRP3 14 321k
w7y, 25 NLR ZE R R IE/IME R 0451
H—ARIEAR i v F 2 R E 75 (LRR) 4514
B, FESH5WNIEMSMNEEERAE S U R
24 NLRP3 B Ja, H 2 R g 1 25007 45 4 458
(Pyrindo main, PYD) iH93f454 ASC i PYD, 3%
£E ASC Fil Caspase-1 [URIA, MIITE AL NLRP3 4IE
/A, NLRP3 R VE/IMAREEWERR (LY caspase-1 &
R A I 1k, E AR 2F 40 i/ R -1B (Interleu-
kin-1p, IL-1p) | IL-18 %5 48V K F-Hi fA i i .
1.2 NLRP3 KAE/MERIHE

NLRP3 G /MA S AL (45 80 8 141
B9 TN . GORAR T BE RS | 15 £ % (Reactive
oxygen species, ROS) ¥ £ & flf (A w24 4,
NLRP3 #4E /MRS 25 HPABr B, S—Br
BRI B, A e AN B e IR OC 7 F At
(Pathogen-associated molecular patterns, PAMPs)
A A 5 F AL (Damage associated molecular
patterns, DAMPs) fEH] T, i IL-1p FIgg SR 4L
- S5 20 A 7 AT T Toll HEZZ2 44 (Toll-
like receptors, TLR) ol g YRAE K F3Z 4K (Tumor
necrosis factor receptor, TNFR) , & #% I +--
kB (Nuclear factor kappa-B, NF-«xB) i %, [
NLRP3, IL-1p FiifA . IL-18 Rij{ARRYFIL"". 45 —fr
B JAE /M) IS AL BE, 75 NLRP3 YU
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FI B AMEPEIE FVE R T, NLRP3 /MRS AL IS
P ARAE/IMA, YIE| Pro-caspase-1 JE Y, caspase-1, i
MM 7E caspase-1 YEF T, Pro-IL-1p F Pro-I1L-18 # 1]
F) K AR IL-1B F IL-18, 2 5 &R 4AE

2 NLRP3 5%

2.1 NLRP3 2 5HEH & £ HHLH

AT, NLRP3 L3 P 0550 Al A it =
HFAREN, T 5 IL-1B. caspase-1 ZE I AT G,
SEIE PR A AP I TL-1B ., i K< 5t NLRP3
AR IR K TR HRZE o DR I T e A
1) 8 A= 7 /N B T NLRP3., IL-1p k7K P FX)
MAZH . NLRP3 JE B R/ BN i b i IL-1B 7K
TR AERIA, W H CA3 XA ITTIRIEFNIA 127K
AR, NLRP3 S AE AT 7T 5 B0 A 28 78 14 4
72" 53 4h NLRP3 S RE 1A 800 388 2o 181 5 PR 1 A
RN e85 4 % H (cAMP-response element
binding protein, CREB) /#l il JLAF T3R5 5 K+
(Repressor element silencing transcription factor,
REST) /SP1 #%5% [Hf (SP1 transcription factor, SP1)
{5518 PR3 0 IR i (Adenosine kinas, ADK) 3
i, DA/ IN RO 1 A A
2.2 NLRP3 FEfERf A B RS AL
2.2.1 TRPV4 5§ NLRP3 ¥ i & BEASSZ
A 3 A UK 4 (Transient receptor potential
vanilloid 4, TRPV4) j& TRPV il F AL 5L, %t
Ca” BA B HEME B AN, TG vE S Ca” TR, LAY
TNANML P75 Ca™ Ve . Wang 55 /N B
%K (Temporal lobe epilepsy, TLE) S fbLER-VC
B, PR TRPV4 590 F1 NLRP3 2 [H] f) ¢
%o HIRRY], TRPV4 SRS 77 40 PHLE 2558
T NLRP3, JT-HH5CHE i (Apoptosis associated
speck-like protein containing a CARD domain, ASC)
il caspase-1 WIEE 1 BTK V-, TE47 T TRPV4 Ri 71k
TEPURIG, 1S CAL R CA3IX A B 2 A LA7 15
X —ZE RS, BB TRPVARL /R 10 5 i 28 O
PAYEM . TRPV4 BRI B , 16 PR A il 2
W%, TRPV4 B RGN 7 = X295l
JC DY 2 GE AR BRSO R BT R, 1 R W]
TRPV4 [/ AT E 18 1 43 0 #40 TAe s AR 240
P#R. TRPV4 755 NLRP3 S5/ IMARE 1 2 AR
il 75 EEAE AR AT P I
2.2.2 TRPM2 # - NLRP3 JUjE ) MARig %  TRPM2
JE— P & Y AR PP Ca™ il 1E, TRPM2 il jH
LA AR RAE SN, 25 2R g
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P AR AT RO A &R UC B R A &
J& 24 h, ¥ TRPM2 ZE 1 F1 mRNA 3k L,
TRPM2 3 [ i b B ARG T 40 A B - 3k (TL-1B.
TNF-a, CXCL2 Il IL-6) . R 4EA K H £ K
(NLRP3., ASC Fll Caspase-1) , W T /i ot 41 o 38
T M oT AR TR, B TR /D B S Y A
[ Beclin-1 A1 F WEAH X 1 5 (Autophagy related
protein 5, ATG5) F[HFKIE ], B3 7 H0W S EAIA
IR R EREA T ™

2.2.3 i if Rev-Erba #% 7% %k #7#4] NF-xB/NLRP3 X
JEMREH A% SZ K Rev-Erba Rev-Erba J&—Fh i
NR1D1 5 K 4 fidh i) o 0 15 AR A2 AR, e —Fh EE %2
R SRR DR, A0 5 A A SR B A L R 1)
FERIRIE, QIARAE, BRI, Mg AR, il
MR | # ZRR AT PR | S e AR 2
BLAYTEAEIAIT B bR Yue S5 76 /NERUIC 2 - S0
BRI Rev-Erbo 55 5875 SR9009 R H:
5 NLRP3 36 Z AR &R, UEH] SR9009 i6 Y7 Al 1)
il TLE f5 NLRP3 & PEARECE . & P4 e A (IL-
1. IL-18. IL-6 Fl TNFa) [ =A: . BIE AN IE A
ZINJSE BT 248 B3 A RN i S P 2R TR 7, T T DRSO
KAk

2.2.4 Stat3 i@ id 3 3% NLRP3 & %) T L BbiL g i
NLRP3 X etk £ A 555 S 1 A s oas A
+ (Signal transducer and activator of transcription 3,
Stat3) 5 NLRP3 J5 3 X 41 5 [ H3K9 H3K9 %4
4, WA H3K9 L WEfk, T NLRP3 #% 5 il
NLRP3/caspase-1 /- ML IoET, FEIWHE /D
Ao inE . Ui Stat3 F:30 H3K9ACc /KF-
FAARG, AHXT T BAph L ER Stat3, 7EHS /N H3K9 ZEik
J& . A REEAG, TR, AT A
K G R

2.2.5 WHAM F# 5 NLRP3 X s Mg & 48 AL
# o Yue %" BFSE A NLRP3 S8 AL A1 N 5 )
N N (Endoplasmic reticulum stress response,
ERS) M AR IC I AE TLE H& i35 j i -
/I SR A WA R D =Y ) e i) R AN e
Jfl. TLE H 587 & Bt NLRP3 2 K5
ER M CHRICYI BB R IEA G . 78 MCC950 fH
Wr NLRP3 485k /IMAS , 00 /) BRI 25 v oy oz o A
KFRICYI ik R BEAh, FESE ERS HH]
7 TUDCA WREAK 1 i 454 T /N B E h NLRP3
WAy ER IR, BARHLEI AT g 5 36 R4 (ROS) 177
A EKERY AR SN ATP MBS 41N Ca™ o))
U BREURIIR TR A5G 0, it — o]
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2.2.6 Klotho i@ T # & Nrf2 15 5 @ % m %
NLRP3 X ERA-F 8947 22 K2 Klotho JE—FHT
WA AR, Z AL 0 NLRP3 AR
OSSR TLE 55 M Z 50E . 7EHEA NI
3 TLE F, 3 B %35 klotho 8 i 4% HF E2 A3
A 2 (Nuclear factor erythroid 2-related factor 2,
Nrf2) AR IHR A IR S AE S, HE I8 5
ARHE - 2 i R U A& 4, PRI ] Klotho AT
RESE ORI . A RTIEIAYT TLE AHOCIARN R 1
ik,

2.3 BT HIE NLRP3 R E R E BRI 241
2.3.1 RFL &Rk RIDEZ PR R
JIR-1 2501, AR JE— ki 1T BWE R 5 24
AT, Wang %™ il 13 S 50TE A 2 5 Ak 10 1§
25 nM/ (kg-d) , BERR 1 K 1 YT 1 25 245 34 7] BH
NLRP3 SR A0 , I8 5858 40 i K 5 14 73
W, ffi PTZ /NEL CAL, CA3 X g i 25 o0 £l ik 1
T, A% 45 e 2480, FEAR S U (Pentetrazol,
PTZ) s/ BRI &A™ AR, s T
RERETT .

232 MEieEE FIRICHELWH NF-«B 5
S IR R RIAEA B A, AR TR
4 -2 (Cyclooxygenase-2, COX-2) , —*A LA Al
(Nitric oxide synthase, NOS) . ifJ& IR 3L K +
a (Tumor necrosis factor-a, TNF-a) Fl IL-6 2", Fif
S2FEHE R 25 mg/ (kg-d) {GI7 AT 2 06 /)N R
PTZ f4Ri% 51 NLRP3, ASC Fll caspase-1 K R E
[N IL-1f. IL-18 fil TNF-a f3ik, 7€ BV2 4
(/1N BR/INHSE J5 240 L ) et R 5 380 3 4000 S 1) oft 28 0
PR, TR BT & 46 8 R VA YT A] R N Bel-2
(B-cell lymphoma-2, Bcl-2) /Bax 2 A (BCL2-
associated X, Bax) (b4, JFREMRIH oA G Y
Fik, PHWT PTZ fk5 i S 2 oo ii -
233 GmIA-£-10 Sun 2% K HRSMIE] TL-1p
(4 $5AE TL-10 ¥R FE N 50 ng/ml, IL-10 3 i 410 il
STAT-3 HEIM i 0 NLRP3 S&AEMAIE M, M
il caspase-1 A IL-1p B2, 75 4h, IL-10 DX
STAT-3 #cifi i )7 X B #5870 Pro-IL-1p Ay A, i
T80 JERE SN, PR AR KA

2.3.4 A& Liu %™ W T AV PTZ 5%
YRR R RS ARL VR, S5 3R M, ik %
30 mg/ (kg-d) il i COX-2/NLRP3/IL-18 @ AZF&(%
T PTZ i3 KB BT P77 A b #h 22T 35405
WAL, A2 B A SR R, A3 I8 J5 5 I o R
SR BN A L AR 1, A AR | T AR R 4 B It
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[T M 25 = A R S P A i SO TR SAN B8
LB AT BE A HA U AR 22 DR 34 T 0 A
235 RYPARFERYH  Xia 5™ @i H PTZ W
IR R RUBEARY, B R 25 T 545 e B W5 25 g/ (kgd)
2 4 J, MM IL-1p Al TNF-a. i 5 NLRP3,
Caspase-1, IL-1p 1 TNF-a # mRNA . NLRP3 /I
Caspase-1 FRIK P FEAR, K EBB FIIN N ) REAS 2]
e, RIS R B W AT R K R E ph
2R T, BAA W AT /R

2.3.6 MRT B Li %" fE PTZ %S/ BUBR AT
30 A3EP ISR T e (10 mg/kg) 4L 14 d, PTZ 584
FIRE A2 76.67% [ 31.67%. KT Rt fin
T A BV AR TSN, IR 4 T 4 B R
RAE B R Lt | . BICT B Ab B A 5 CAL AN
CA3 X S8l i 40 MU 50 1o 2 3, [ B AR 1 AR T A
K H Gasdermin D 7E £ 1 JFi fl mRNA 7K A0 5%
ik WUT Heifil NLRP3 (9335, W55 T PTZ s%
#5319 ASC. Caspase-1 Fil IL-1p FRikpysihn. IKT
Fie b BE BV2 /NI AN, SRR T /0N B o 4 i
1 NLRP3, ASC. Caspase-1 Fll IL-1p & FH Jit fil
mRNA ik, [FEH0H T Toll FEAZ 1A 4 (Toll-like
receptor 4, TLR4) | $8F /7L IK F 88 (Myeloid
differentiation factor 88, MYDS88) . i ft. NF-«xB #Ij
il # H (Phosphonated inhibitor of nuclear factor
kappaB, p-IkBa) . Bk p65 45 H (Phospho-
rylation p65 protein, p-p65) HIFRiE. ik, IUT ik
X AET A4 A 258 o 10 il TLR4/MYD88/NE-
KB/NLRP3 JEAEARIBEAEI T

237 %£%F  He %" j@ad 7 KEUE AR (Kainic
acid, KA) BB R B, 76 KA 42501 1 AR,
HRZEHE 100 mg/ (kg-d) , &ELE 7 d, BT KRR
T3 Th A 41 NLRP3 F1 IL-1B 25 A 135K F, IR
U T KA 53 IR RS )2 ) A2 BB, s
TR AR R

238 FaEkE  AEN mTOR MIIHIR, FinER
Al LM E NF-xB 975 PE™ . Aghaie %™ i @57
PTZ Jasis K FRBEAY, SCHZHAE PTZ 134 30 min Hi
W& ST 0.5 mg/kg., 1 mg/kg 1 2 mg/kg BMARE &,
F 1A 5 PTZ 4iMf e, TRINEE 0.5 mg/kg.
1 mg/kg. 2 mg/kg YRI5 H A% 3 S AL S AN
A ALY LB KR, Of B35 R MR IL-1b F1 NLRP3
) RN 1 B 3Rk, 844 PTZ 0 K BRI £ )8
FHAERAT A

239 &HBTFT  AZBT (Hup-A) & —F KR
AR A, RIE T A2, & —Fhrl iy
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PEPEM: L WENHBK RS (Acetylcholinesterase, AChE)
I, Moghaddam %5 i i LK 56 UF Hup-A
0.1 mg/ (kg-d) . E MM KA %S A9 KR TLE #55
(AL R I . R E A AChE W&, %2454 1] fig i 1t
Wl SRR B, R KA 35S /NI R 400 NLRP3
FRIR NG LLHAI Y caspase-1 1iPE. &2, Hup-A
A BB — R E A O 5, 308 5 DR 26 S8 T
PRP P2t BRI 0 SR B A — e SR A
KBICIZ 5 o

2.3.10 EI3F¥  Aghaie " i H T PTZ KR
WAL AL, JEBIFE PTZ BT 30 min K ARBIF F4F
(20 mg/kg) , %ELE 7 d, W35 HER TN AE R (14 H
B, BT O K i iz S 5. Ak, BT
P T A LB AN A S K, R D
JKEAM ] IL-1B 1 NLRP3 KL K A5 (R F55 .
2.3.11 CY-09 Shen %™ 7E1: 5t PTZ Hif 30 min 23
F CY-09 (2.5 mg/kg) &R 1 K 13, 9wk, Al
FIEAC PTZ 5519 caspase-1 FIl IL-1B WKk, 5
PTZ ALk, CY-09 9Pl PTZ if5 5 0 IfiL 8
IL-1B MY7KF-. CY-09 id i J /b IL-1B AU A AR, A1 7
Tk D PTZ B2 0 RIS R AN TG 1k, &3 P A
T Bax/Bcl-2 R, WA HL R CY-09 3 o i
TL-1B A4 BT X5 7 S 4 2800 & S AR P A T, 1T
2.3.12 MCC950 Shen %" 18 i fdi | NLRP3 1 7f
) MCC950 Ab 3 2 5% T 25 Mg il b iy At &
BRI R (SH-SY5Y) , & E MCC950 4b B fifi
NLRP3 RPERRIBREAR, thLn s, FitS
7 A LN UM FE, 78 NLRP3 B R AR /N B,
PTZ i T AU 20 R w3 0, DA el 7 4
2.3.13 Feffe-FARLR  BTGERARIR T
PUAB R IL-1 Z 5P . DeSena %5 il T —19
TR, AR 4 B RO AU IR, X2
PG ZVEZ Y (Anti-seizure medications,
ASMs) JC RN o XFiZ & A1 A i B> 2 4 B
(Peripheral blood mononuclear cells, PBMC) 134k
FER R o, A R kbR B il N S R
Rapl {5 5B B E WG, J5# /& NLRP3 RAEAR =4
IL-18 B LU 2% o FI98 457 100 mg/d BIIRIT
J& R R AR AR R [ T K2 80%, ARAEAR
WK B TE R o BTN 4 P IS ST n 30 4 KK,
100 mg/k, B 2 A H N ICIG K B 8 0 00 &
VEo ZHE R 4 JHEH 1K 300 mg (R IFFAPE,
TRIT A R IH TCIN A 1
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3 NESRE

gi b, R R IR 22 2k, HRTZT 30% 1Y
P B B TR, B 1Y ASMs JRYT AR
AMEL T, BRI & 0 EARBLE, TR H
ASMs HA K . NLRP3 RAE/IMASE: HFTATSE
R A M RIE/IME, 25 ZFPm 0 &L LR,
NLRP3 SRAE/MAIETE G 20t — R ARG I, B
K B ) RE A, AR SR & A . SRmT H AT
NLRP3 #AE/IMATER R 1 A 36 HLI & NLRP3 3%
T 5 75 SO & AR W HILE AN TS R, B AT A0S
SR AH DG B NLRP3 411 259 K Z 75 sh i 5 B B .
DR, 7EARSEAWTSE H, NLRP3 7R850 o A VE FHHL
il S NLRP3 AH A8 B9 25 W08 5 S ASMEs, 5 B4k

FlZERAE AR TR s e

S 3k
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O SR 25408 1 2R B | B is R B i
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IR 3 — L UE D, GABA, 2R N1L, Riljx it
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X 4 f 3R 3K 1Y ds B AT RE 2 IR B0 AL B
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PR XT ASMs [RIT P AR 251" .t AbHERG 2
H5 IR Z 251 251 (Multidrug resistance, MDR)
R TEARST I SZ PR TR AR BIUESE, VR R R 2
Ffr ASMs FTR 25 PE A EE L™ . B E AT 32 56T
[ P-HE & 1 (P-glycoprotein, P-gp) & AL 2Tt
#4j-1 (Multi-drug-resistance-1, MDR1; ABCBI1) Jt
=8, BAT 2R RS, 5 B aiin s
SRS, BT R 225 a R,
WAk, 7F DRE F835 0 i B 4 178 P9 B 40 i Fn AL
JE 5T 240 Jf vh s FT R AF TR B U 2 2Tt 24 4R
(Multidrug resistance protein, MRP) i B 3Kk,
MY BBB il 1E . Brandt 45" 7E S0 W) MiH
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3.3 AR NZE/HI
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WA 1 AT e BHLLE 259 DV s i I 1 e, DA
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SRAGTIN R 2 ™. M PEAL 2 % LR JL# DRE [T
M2, Yildiz %55 ¥ 229 FIAEIRTE 1~ 24 Hi2
[B) 12 U BB LN AT ST, Hirbr, 140 1] (61%)
LTS DRE WYniE, 22708 5 05 73 Hr 2 7 i
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) g B AR B ™ — S REAS IO 4 1 8 T IR 7
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KB CCL2 742, 5 DRE i S @A ™, 1
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regulated chemokine, TARC; CCL17) FlIA] %4
B YRS F 2T 5 (Intercellular adhesion molecule 5,
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DRE & ¥ miR-134 1 miR-146a /K745

°345.

BT, 635 miR-134/146a /K F-TF B
&' DRE M RUB 2 W & . PIIE, 178 miR-
134/146a /K V-T2 7T AE5 DRE 6 KU AR G, I
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Variable neuronal damage

Autoimmune
DRE from primaril Febrile infection Rasmussen Encephalitis /
P Y Status . Autoi
non-inflammatory epilepticus related epilepsy Encephalitis utoimmune
aetiology syndrome / NORSE epilepsy

INNATE NEUROINFLAMMATION

B 1 HEREFERR T
B — e B SR P, Hoh e R G A R BORMER . SRR R AR EES SHW, I HA R IR\ 26T A
W B 55—t A RAE KRN, EZW e R PER S . A& Rasmussen il % . NORSE Fl FIRES Z£25G1F, Hirpih 28 e
REE, (HX BRI R RN AR, SULRIN, P oot &2 280, v LIy B g s, H 55904 ¢

BBB) /N B2 4 fits, X JS AL AEXT 824 SE Al DRE
() 58 F AT LV % . 5 W (Cerebrospinal fluid,
CSF) S ZH 25 B 25 A5 I B e WL 28], R v g PR 5
KRB NE A%, DRE B 1M ZUREA 42 2 4
He AU 4/ % 1-8 (Interleukin-18, IL-1B) Al
ik % %% 8 H B1 (High-mobility group protein
B1, HMGB1) Ft&, fEshsR d, EN AR
i R AE RSO T, 0 BT B T & AR N
R & AETE 0 EAL o SRR TE 19 1E B B BA nT
DA R AT 28 & SE HE & IR0 KUK B SE ™
AR RIS N, JUHOE, B R SE BE K
JR AR 1) — FBXUBS: R 30% ~ 40%, 111 76 MEJA P9
SRFFEERA G OB T R Um & A 259110
A B A AE) 1B T BT 2 87.5%.

AR SO S e AR MR A A 7 A FNI A A v
YEF AT T HEFIPE 2R, 38 2o 0 2 1R 952 A 4R
R, BRI T RIZERGEA LRI . U
P TR TLUT MR & Mg . 3R NORSE
1Y) AEs R 2 RAEA GRS AE . W TR, &
S MG PRF AL, 25 24 i g AL

PO ARG 0 118 R S e B R T T A P Y S o 3
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Graus G HEAR B2 WibRifE—35 . BORER 2 M BT b

WEW S AEs 1y —SEE RUAROC . (X S hT K 19 B0
HLIASTR] : JHr At X Ao 22 50 4 A 2 1T e it i 2 fike
e SLOEAR N SN =S TIEU = k-2 (IR ES €751 (OIS
DO E= A E N ANINEIR N R SIS P S B
e B P TE AR LA, T 4 il RETE H e
FHEAEH] . AEs ANEZEGAERI TG T RCR AN &
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PUARAH L, AATEAN MR T TSR Y 28 X Sa ey T
AT AR AT, I B 22 B0 1) 7] R T
fik. AEs J5 5000 09 A2 W REJE Y T RESEAY AR AE, B
T 9 E o A8 I 1R SRR LA 7 1 R 28 T0 I 25 (1) AN
AR E A AR A

P& S @RI K% 1 8 (Anti-leucine
rich glioma inactivated 1, LGI1) | y-Z 3£ TR A 521k
(y-aminobutyric acid A receptor, GABA,R) | y-2 3
T2 B %k (y-aminobutyric acid B receptor,
GABA,R) IS S/ AEs MM & V5 KU 5 55
2) 74% ~ 90% HIHT LGI1 FLIEAN T 19 AEs & Al
>90% HIHL GABA,R HLIRFIHT GABA,R HLHAA T 1Y
AEs & BB A AE . defhit, 6% ~ 19% It
LGI1 $iA 31 AEs 5T 20% ~ 64% (47 GABA,R
YU 50 AEs BH HHHL SE. #E— 0 26 Hl 4L
GABA R $LIKAF:19 AEs A A5, 11 f&4E
T SE S #R 41 R AERFEIRAS (Epilepsia partialis
continua, EPC) , #K1fii, 76— 6 ] /=5 ik B b
H AR /NRFI IS, SE 5 EPC B R AR N
100%. EPC & Jmkttiz sht SE iy—FhJeil, Kl
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PEiZ 5. 7EPi N-HE-D- R A AR Z 1K (Anti-N-
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SE. 55 &l e 1 s 5 P i 96 AH 2 A S0 2 7 AR
WL, 24 40% ~ 60% A &I iR P 00 5 i 46 11 R 2%
IR R . Rz, RPN SE By Hrh Ak
2 24 (Central nervous system, CNS) H B G4
PN I RUBSE 294 2.5%, HLAE AR A AR5 A XE TR P
RVER B IEHIIAIR AEs fEE S, AEs FIIRITAS
REAXAN A GTIR ZVEZ5 4, ZE R 00 T i 45
XN & VB SE HEA TR G e 16T AR K A
5 ot 2 0 40 B 2 T DRUR 5 %) VR A DL A
AEs /&5 NMDAR $iL{R FHt LGI1 Hiik A2
AEs. JUETERX RGO T & AR SRR MU &
P AU AR 85, AFL & A= 18 P 40 1 KU AR AR . A
| 5% ~ 33% 4T NMDAR HiiA& /S AEs B #H7E
>2 AF B B DT B RO & E . R E A
30% ~ 40% MIPL LGI1 PRS- T 1) AEs BE Rl
PR ZAEL5, (R 9% ~ 22% MY BETE =
2 AR BT IS AR 2 VR . XRM, B0 ERE
BB OLT , WU A VR AR R AT . $T GABALR
LIRS T AEs H 320 R 000 & R 1 MR
WARE, H53; NMDAR FiiA It LG Filk) T
() AEs AN[H], ‘B % JE M i XU o . — i
& 11 14T GABA,R HLIRA 1) AE [REAF5E &
P, B 2 R BRSO & M RN 45%.
MEZ T, 155 —4h 15 5 GABAR /T 1Y
AE B H B AN 5E R A TE 3 ~ 72 4 H B9 BE DT
AL, 5 B 6 A~ H WNBET . 2 BV 7 Bl
T BN, AZBIEGE H AR RPN & VR 259 1 8
Tl I, 18 P RE Ry 122 41 PR & A 259
i, N % R R — M, TEREEENL R, JLF A UE
Pkt FHUNR ZVEL5 W BERE s SR, 75— T4t
X} 153 {54 LGI1. NMDAR®Y, GABA,R Hil& /31
AEs BA MWFoE v, R4S 7 b 79 o I Y op G 22
S5, ARAE NARAEIRYT 5 LGIL Ik R A S M
KA T 1R T VG He A2 2V HH R DGR 40 B AT
Ko [RE, — 00 [m] M AT 9k BRA00 3 T BT (&
THPGF L AR VG- v ok e R Z 54l ) AR %o
YR R AR A L. 1E 50 I 5ER) AEs B,
9 {5 7 Bl AR FH 5k SE TGN & A 25 ) s AU A i
IR RO R AR 2w . 2T, RAE A
PEIH R UL BT &1 E 254, (AR Z2 240 vs
I B I AN RE A B TC & (AR TR
&, 31X 9 B 2GR YT A AL WU B S 1 Bt
LGI1 HriR B | 1 BT fil 2 (A OC R 1 2 (Anti-
Contactin Associated Protein 2, CASPR2) HiA fH M
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decarboxylase 65, GAD65) HURFHM: &, HAahit
AR T4 #0816 2 5 % (Anti- voltage-gated
potassium channel complex, VGKCc) HiiffH% | Bt
FCR B it S8 A P (Anti-Thyroid Peroxidase, TPO)
PURBHME | BOph 275 2 B ARBESZ AR B AR BH 14 28 2
[ A AE DT B A 28, DA L bt W] REAEAE
ARG . TEEPEDURIE ZAEA N, W%
YR EITER . 7EPT LGIITIARFEYER) AEs FEA
H, 29% ~ 41% Y B E BTN A AE W i< S
L R Z AN TN GRR A RN A PV 3H AR TR B iR
ARV, Ul Stevens-JohnsonZi&E . H Al i AT
A 24T LGIL FHERY AEs H# A8 Qi g i) e ik
AN BRI . T LGIIHUARBHPE G AEs
HLADRB1*07:01 %543/ 5£ K Al DQB1*02:02 454 & [K]
() B 6 g T (R X B, BB LGI1 FHE
AEs A istfLfiim . X BAR AT RedR At 17X B B S yie bl
T DL, B eI T SHUmIR & A 259 K k25
Wy 2 KBS 3 AR SE i HLA AL, B B IR AS B
REFR, 56% ~ 65% 3T LGI1 BHYERY AEs M3 H PR
BAIMAE , 35 46 £8 8 R 22 A DA IR, 3 2 BEL b )
FRESS N E X AP 0 o (I S 2 i, hi )
XEERIE R A

BARPURA T 10 AEs 835 & R 0 i XU
— R A R (EL R X A0 B PN B R S AR R
GAD LR TR T 10030 G ki 48 & F A 0 149 XL
W @ g, B, K240t Hu ik Fidt GAD
PURN T B G et et i R AR 2 Kk AN

WAL, RAETE [ B o2 PRI A &, AR 8
2017 A E BRYUBH B (ILAE) B 2K 258, H
B VRN SR AE A IR R A B
N FHR R RERIE” BRI 4
5 AEs AHOCHIUN BT, DA RIS FAG i (HA 56
PG AEs ZWIiRiER B . TERSE NRED, A S
G E MR 1 A 2R AT BEAR X B s . il AE— I
X 112 451 i RAS B A 0N AR P AT AR B 5T
ORI, 34.8% MU BIAETE LTS H B bk, &
#&HT LGI1, NMDAR, GAD, Hu #l VGKCc #ifk .
SR, X SEHTARTFARAE I W AT A, I il
% GAD F1 VGKCc B B 8%, XA HUALE A
B e M 2 R LR A E 7 T 7 AT E AR SE

ILAE 00 4328 R G0 s e I8, $R Rl IR
B A BORYT IS TE M ARAE , AU & 1F. 2R
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M. © 4T A B RBEEM 5 1) 2R R AR
AR, BB RAE 20 (s 2 &) HE
WoR R AR B, HRssriknl ez @ i
BIZEAH MU , i I X S A H X e iR
BB B AE o 1o A B T 3 T A 0 B AR
PH2E RN & AR WL AT B A XA he, i
He SR A b e SORTF 4N .

1.1 RRHEEFNH

1.1.1 3L NMDAR #ARA-F 69 8 F S5 i £
Pt NMDAR HiiRA T () AEs J&—Fh a0 355500 & 1
IANFN Ty RE R A IR HCRE R 6 N 2R A1, X SE etk
AR RN Bk . H B RERRRGALE SRR . 7E
Pl R, 30% ~ 58% 11 FE i FL [l (Electro-
encephalography, EEG) LRI MK B & kil (FEXT
FR.TIZRAR 1~ 3 Hz B 8 P 3Emt b, & 20 ~
30 Hz I B %) , XAl B SRR ZMTUSAHC . fEHT
NMDAR Hi 1A/ S AEs A T 70% ~ 90%
R, 20% ~ 59% AT AH I, 4 K 240 b
SR . TEIX SR T B, B S G T S A
1k NMDAR RIZ414L, G 76 AR B 4iE
B A YU 5 sz kgh & . 1Ak, B
KA & Hpul A B NMDAR (NR1) FiiR YIS 0,
iy 3 2 3 AL sl 7 A A T AR i X <k BT
B S8 HR GRS W X e 28 2R 8 AR R AR AN A LI
5 B0k A G E TN A2 R R JRIIB R B I 2R
1T 7 T O 8 A6 2 s 41 ) 700 ] 5300k & 1 AEs,
B H LAY JEPT NMDAR A3 () AEs, XML T 588
T 252 2 35 A A 5]

TwHERF R4, BS R IN5RE  SEN
PrikR A, REHWR BN, $t NMDAR HT{KH
G A YRI5 ¥ B I AR i, I LA TR AR R Gl
A TR RN ] A VR AP TR - I 40 e . NMDAR $it
TRE PR 2 R G0 , At 5 02 o0 AN i 2 T
f) NMDAR 25 & g R AR, e 80tk
MIREIER (K 2) o X —id LT HAT e B2 A
PEFTAT P, S ELUGCAR R P B B S e R —
. fEX PR RIS T, Sk G (Immu-
noglobulin G, IgG) JUFRY) i A BN ik R 4¢,
DLWy LT AK . SR KR SEE oy 3, Jf B
W RN 1gG1 W2, SRRl M A AR (TR
BB VL TS S — 28 . FROR TG G A J) el
AMA T 28 8 R U RRE 6 B8 1 M 2 4 b, (BLTE
$t NMDAR HifE/ S0 AEs S E A 2 R 58
HLT- VA H B e 10
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T X FEBE R B/ S5 40 0 5, G/ 4
TEAEAEF CD68 HUARHse S P AS o /NI 4
Ji R X i 2 R GU R SR S RN, EAA A 4N
JL PH 20 T ARG D R LI S ash (R R, 3
SR R BT SRR S5 o ok SR ] DA 28 R
FHER, WnT IZEAS R A S iR AR b 28 R e e h 3
O 2R AT HEAR o FE A N R A0 M S i, b
NMDAR Hifk /519 AEs 5% 1036 46 P #dr A
(R AR A KA 7 . T 20 A 2 95 10 380) i 52 5,
It B AR YN M B R AR S (N T 40 i B 2% N bt i -
1, WUk B, ZEFLEE ) AU AAR 2, X R A 40 i
G RERIAE N AR s (R 1) .

H RIS A58 4 T 5T NMDAR Ui pHE: 1)
AEs (8 R 2 WM AR . AR 2
X D445 4 2538 S5 F1 NMDAR 34807, —HF5E Fl
TR T4 PN B3 B 00 B A B AR P AR R 22 RS R
T e P85 AR R B P M SRR A 6 81 24 44
5T R8T TE I i 9 T 0 & AR T 40 L A b 45
QIR BERE N, BARR AR BA XM, (HE
W nT BB 2 5 BRI & 1R 06 sh i i R Ll . 7
Wk SRR 2 R R i NMDAR #1018 4%
RTINS [0 A LR 2 1) P 22 T AR A, B0 T 4
il ATP BECFN P2Y12 SZAREE o 7F P2Y12 B[R A
B /INER A, /N T 4 AR 5 SEE A 1149 /D> 515 T i
RAEMIERAG 5, X B Ff NMDAR ARt ) /M i
J5T 440 B #ik 28 JC AR BAE B A BUBRAE . 51—~
Al RE R HL 230 GABA fgrh a1 R 45T E i
NMDAR Jili /b, %A M pi 2870 18 23 i /B FH AN
T A VE BE AR . 55 GRINT MEHI M4 Kk
52 i GRINI (4#f% NMDAR £ GluN1 Y. 8.7 ) )
RETE 2 i N MR 2 AR S LY, 24 65% (R HEL T
T K AE, XiE— S T NMDAR 7R & A H
AR o X A AR A B4 T T NMDAR
PriAN S0 AEs B HA D) RERERS, 4niz B Rfs FIIA
HYIRERERS . DIRETER S FE 0] AR T 2O &
i, X HEIR T & VE 7 A= fl NMDAR Z [0l 52
bk

PSSP ST As WAR 52 i N NS TSpE L  heS
BB L IOIET . BARTE W FLE LR A
% (MRD) F14l b BEA R B 5 0 4 00 350 4 ey A8
1k, {078 30 PR 40 09 (R B T B R R K A A
(DTI) MRI I AT DL 7 i 5 X 2545 | il 5 X D) fig
RSB A2 M s, X S B R
A DA 60 BB i 25 SR A — B0, MIRT _E A AR X 41734
AR RS A B 35 A 22 T BB T, LA PR
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| mplement
GABA | .
i P =
;H Y
Post-synaptic neuron|
Pre-synaptic neuron
Y i Glutamate O
e B
.4 NMDAR Ab e
ua P VGKC —
l‘ LaL-L Ab ADANE, ADAM22 a
vk 0 L
4 = Microglial
A oo . nodules with
_— = o inflammasome
-,., " activation
e
o MMP %ABABRAI) GABABR CARADR bt I Gk
.
‘I.crll “ll Flﬂ" eb8
. Mongelly GABA*

2 HERPHB S RRFIMERETLS
GaRE TR 2 T2 A R 98 i SN S B0 e FE ok 4 28 14 AN 241 IR 1 B4 IR 5 BB T, SR A IR AN M A5 2 h A 28 R 5 (CNS) . Bt
SR G N A A PR R LA RN IR o BT (a) 2R AL (B NMDAR [ B GBEVERiR) | (b) BEIR 2 fil R 2 v (Bt
LGIL [ B MR 48 ) 3 (o) 76 Y4 28388 S B (i GABASR [ B et 9 ) &4 /EH . (d) Rasmussen i 28 H Hi BL CDS” 41 i
P T 21RO %) At 28 CAB 40 A0/ NS 55 240 ML 375 A AN 8 e /AR L8 00 B T B I A A o (o) 14 2 MM TR T WM R S IS, 2 AT 19 i 4
Z AT, I B S R B e R G 2 RIS YA T3, ADAM22, —Fh 8 & E M4 R KRGS H ), 22; ADAM23, —Fhik
BERME R KBS 23; AMPAR, o-Z3E-3-F838-5-F 3 4-FORME N R /K ; GABA, y EIET B ; GABAR Ab, y-EHE TR B %
YU GrB, URIREE B; LGI1 ab, & & @ MM BRI KNG 1 Yifk; MMP, 2548 R ; NMDAR ab, N-H13-d- KA HMZ AHT

s VGKC, HiJE[ #8088

A e RS B A SO O EXURS: , 3 B iE 4 SR
X EE R HPURN SRR, Hofphss
JeM g h B 2 kD ae s AL AR B T e . SR,
TEYH S8 58 18 PR AR AL AR B, T K 2 800 A A7
FE A R D RE R RIBE RS

1.1.2 4% LGI1 4k A-F09 B & e X %
PRI 2 2T LGI1 Uik FHYER) AEs FRA By WL IY &
I, TEH VR T R UL, s AR IR TR 60 ~
70 %, 29 10% 9 1) 5 V5 7E AP E IR A G, X
FhZ56 AE SR R B 7R 5008 2800 9 H By
T ALK 1 BEfS-PE & AE (Early faciobrachial dystonic
seizures, FBDSs) , Bifif5 HH AR 2 A A A | i
TCRERS AT AR | RHR . B M2 DR LA
PHIMAE . FBDSs J& AW ) F ZReAE, & AETE
25% ~ 47% A Y, G0 E e T H AR AR 22—
A H o BRI R T BT B A LK T A
PEUCHE , BEURERREE 1~ 55, BERTT LA 2 ~ 960 1K,
3424 10 ~ 66 YK/ K o FBDSs i Al £1:45 HARRAE,
e RIE . DR A EA R, 29 1/4 iR E I
Bk . FERZHFBDSs 1, RRHL S Z AKX
1 EEG 5%, X —RIE A L 8T H S0
SR R e . SR, FE—Ti4L 5 7 5 FBDSs (8%
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FIWFFE T, 7 6] FBDSs 478 Xof il 5 - X A6 ) 5] 4
W, 4 ARz shiE g, R O B R I .
42% 95 51 MR 7R 7E I AR 297 T1 8 T2 2k
AF, X H 7EJC FBDSs [ E A A%, FBDS &
F W) PET A 45 R & B s 24y m AR, e
UL EIARAR T, LUK AR SC /438 Bl Fnigkest iz J2 s R
XELRHIE, % [F] EEG 258 . PET LY BLIE s &80/
R AR L, DL R MRI SR 215 S, $n i
JHE IR AN 2271 RN 9z 3l K 2 04 X 4% 1 TR
RAEW . TERAEZ RIEIRITER T, A
10% ~ 42% ) FBDSs 215 BN 22 fif , M 1E4%52 S yif
JTHYEDL R, 89% ~ 100% (1) FBDSs 2315 £ 22 fi#, iX
PR T G RE D)8 ZE SLAE X AN 1Y A e i FE R
FEEEAEM . FHIIRUX AR, Rl 7 A
I 22 AT, AT DA R M T AR S e R Y7 6 BH LR AE R
RN B A R A o

LGI1 HURGA N S B AY , BUR AT B 5
PRI TG sh AP B R MG . 53T NMDAR ik
T AEs AR, A0 REAFAEAMA R & 1Y 1gG1, H
Pt LGI1 JriRPHMER) AEs FF 2 1gG4 WAIHTIA, X
Al RS T A PR R . 7R T AR R KR
PHARAS o & BUAMATE fh 400 LTI S Mgt A
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R 2 & 2022457 H S8 541 «353
% 1 AEs.NORSE.FIRES #l Rasmussen [ #s B9 A\ 240 AR EE 7 5%
ST 2 SR PR
(n, BTN s i e g e R G LT BHH
PLAMDAR  « [gGTEMF LG RN -4% . BT o MR BT E AN ER o D RAMIETFEIE, « SOmmgonEsk; 18,33,
AEs (n=29)  FNFEFST . BBERUOREL 2 (1%), WA I MARE SRR D R AT o 00 IR AR 62-63
o 55 BIAFTEBIR N A0 ¥ (WgrB, perforin) ; FLRM AT, (51gG diufdiEsk
F3E 4 o FRBS BRI EANMEE  TURE AL
o TCAMADTRL
HLLGIL/ o IgGEMHZCAIRT Y o JooFB i A 8 P Tk L UMl o /NS BT AU B AR o MBS R AL PR E 18, 174-176
VGKCc AEs VLR #E 1 B REAR B3k 18 AL AYREBEARAR —; JLANM I B3, IffE
(n=6) PR YL o AR R RS RVERIE o WD AR R R E N A SO R R AN
o M FEBMEANE (B GLE RS-0 0 B & 400,
=9 {78 UK ; o FMETERZ I BT
« FEAEGrBIHIETAIM; A5 ST MirE gLt
ZIUHIAR; BA GBI AIE A 7 (TUNELR I 2
W (THEARTEE) )
$IGABAR o MAFHFERIBIMEAIIE o SCRMIMAY A B CD4+ M o SERAFIHILA/ N B « M DR Tidk 95
AEs (n=1) CDS8+Tk L 2 12 ok kRS o i ok FIIRFE
BN % « TR MIgGHIRL; o "TIbR EEL 400 0 SIC J550 R0 L6 D 1B o /NI FB AT 446 4 o S A FRp 18, 36
Wise: Fihu, o FRIBPERYANMRIgGYL(D 125 o TCAMADLRL ZItAnIRAE
Pita, Hrmamk o GrBIHMETIH B 20 i S5 4 220
EiRENiled AA4B, CD107a3k Y (GrBER
(n=19) HIAREY) 1 B R HGrB A
SRR ITAN M B ;
o SERMmIRHALL, CDS:
CD3 1] =7 (20 it 57 14 T ik B
41 )
Bk o KB o KFEA A AMHIZE 5 o N RATMIE AL FEGE o R BB AURMZIT 138,
NORSE (n=8) «2/8F “RIE” BL ANMIER S RIS NPT 146-147,
Hart 177
FIRES/ « KHGE o KREBONEA MR ; o IPIERE-BAME B o BB AEMEuE 5,133,
AERRPS o 1O - MR MEI S (4R AYhMoRi IR s mA 2k UG ) 143-144,
(n=22) RURHESE) ; JE I A9 /0N T 4T e B 8 %5 148
o LR H R O R B TR X
CD8+Titk M 41 iR 11 o HTRRSE R A T R (g
PTG AR AR S 5
o L051) HR 2 - N I L 375 e
1%
Rasmussen o AN IMAS T B CD20+  » FEREMEY 3K, XM RE0 o /NN IS FU/NR o I AN BN 5 131, 158,
Mg (n=71)  BKEAIIEE CRAEMSER SRR PRI CD8+ >CD4+ (Thl)  Figifsl T m; o JTEZRYEZ IR, AR 160,178

)

RGBS BRI, 2 2k
KiiE

o GrB PR TR L 40 R pfk & 7
ST

o PG, AEA . #b
& (C3/C4) Y44, Cneodit
JRIC Y, RUITgGRIAMA
AL B T BBB i 1fil
AR BRI

PR 2 T At
LR T4k

T Xt R 2 2R G DX SR IRR A AT R B M TG AR A A 2 B BUR AR 7 B P 22 . NORSESR B2 18 1T i 32 316 485 0 (47 145
My, BRI A B A PR (A 1 B e MR Bk ) SOGHIRY A RO I BB R R T REMEATIG M . AEs, H BHOasPER % ; AERRPS, {4 ¥EvA 1
TR & VER ARG % ; BBB, MK 5# P ; FIRES, S PERHI S EBRLEA1E; GABAR, YRR TEABZIA; GrB, PikifiB;

IgG, ISR EHG; LGIL, & e 2RI TR K& 1; NMDAR, N-H5E-D-RAHWRZ & ; NORSE, Hi K MEATHENINFFERRES; VGKC,
HE A B E A

PTG, X R WIAMAA Y A 2o A 5 £ n]
REAEIN (19 A AL A AR (3R 1) o 5 —
B JE, TEH ML MR b 28 Hh B o 3 4 0 4 ik

5. BT ICMEIRT E— DA R AR,
XAl REHR A fF B T M AT 4 54T NMDAR $riksr
1 AEs M EE, $T LGI1 iR FHYERY AEs K 1R
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8 K P 38 e o

ACAVERUR AR AT, AR RAETEHL ] EL
ELHEGUAS SR E IR & 4% 1 2EH] . LG
Je T MBI —RhEE F B, B R AT RS
7 4 s A 45 A B0 25 A BT (Disintegrin
metalloproteinase domain-containing protein,
ADAM) 23 FIZfilf§ ADAM22 4545, TB s % filh
AIEE BTS2 G W) o 3k SR ELAE RS 5 fi iy 440 3 36
(Kvl MHNG) FISE ST o-Z2 JE-3- 8 -5- F Jk-4- 53
TN R Z 1K (a-amino-3-hydroxy-5-methyl-4-
isoxazoleproprionic acid receptor, AMPAR) [} 3£ i/
FNDREAR B, 30f PR 2 A 14 5 i 7% 128 176 T 114
TSR i TSP AR T 7RG U S S R BT A
Brseh, $t LGI1 Htikf 1L T LGI1-ADAM22/
23 WA EAE T, 3 B o o SCnT 396 8 IG5 ik iy
Kv1.1 3838 FY 7K, 200 SR RIS T 1 i Fi s 22
JUILBEXAAY o AN, FEAE T 24 AT PR ] PR 2250
HEI i AMPARSs HLBEZ U/ o ik 4 v [ o
2270 1 AMPARSs RISt m] fE 5 2Hi 280 A1 il
FGNR A A (K 2) o
1.1.3 4 GABABR #ARA-F89 B & S g B s 5
PL GABA,R HUIARPHYER AEs I i Gt iz,
WA S 2 R AR, A AR AN SE. HiiE &
YRI5 80% ~ 90% LA b Y 8 #5 25 BT AZ s | RS
MESELAAT B0 o T R R 28 R G KR
ZJ5, A NS W e, P R W2/
AR . BB A 60% LA L, AR TE
50 ~ 70 & Z Al H UL, R oR A5 I/ N4 A ) A
H PRI R . JETI AR 30% ~ 60% ANAE, fix
UL FE D 2 hE AL, WA Ak & T SE AU GL AR
REPFERAE . RIMESELF R, REBANRAFAEIN
L L RE SR o

TH T4 I3 GABAR FHYEHUAR) AEs, /)b
2 AR L 2R 63K GABAR. X R LRI IE AT LA
fift T ) Bk 96 s 191 TP S BE TR 2 Y 2K . GABALR
PO AT AE LT IR ORI 3, BLefi§ il T HAE
TERGE B R B, BEm W] T BB N - A
kS GABAR HIAHAESN B1 WAL HIRAS &, JE
Lt GABA Z5 5 fiisi. 5P NMDAR $itifA
], HT GABA,R FUAA SRR AL, PRI
N AR T GABAR T RE T & 4E 1Y .
GABA,R J3: 5 filt Bif A2 J g4 k], 40X — 2l
REAF et pe 22 ot ad B 2y AR KA (P 2)

PO 5 00 95 BE 25 ] BEAS IS B0 Y P —
WER. —BIAK 1D HEREE PR R TR
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U, i SZ R CD4'Fil CD8'T bk % 41 B i i . /1Nt
JOT 20 Y R R e T A G A . 3 R 3] 1 A S R
T 40, B 40l K B W dn iz i . e SN &k B
P TTHG FIIRIE, S A EEE T 403k E
B, PR RN 0. M2 T, —flf
FAELW I 20 S H B FESE R B oR A Rk A
R A iy 2 . IS, Bt GABAR Uik 322
IgG1 W AY, 17 H AT DA fMA, XA 2 7 T A Il
TH /N R A5 2] TIESE, Xl RS B4t
FET, WIS BOmUR A AF . Ak, mt = A pyp s
TG 2% 1 7K A el 28 mT AR RS R 2 80Pt GABAGR
IS0 AEs S P B RS A 0 B A DR A
1.1.4 53V 78 m fe ik A % 04 S A 9 M 12 b s K
B G P 0 R B AR e Bk W 2k T AR 12 B3k
B« B0 & AR FIORS PIUEECRR , W] BB -5 400 it % i A ke
S BTAR (AT RS A PT LGIL HriA) sl X2 it
WL B P PUIRA . 1 2 M ph &b o2 &
X5 e R DG () A N R 22 T D (i, 4T Ma2 $T
TRBRPES R 90% SHEREARSC, Horb i s WA 8
U WP Hu BT FH PR 61 2 85% SR AEA
5%, HAP R LA SR/ NI R ) o 7R 2 U
T, MWk G TS RG LI, W e e it
TR R LU SR iBT AR, I, P
PO I A AR C MR R R S R A, Rt
TR G, Em A T REMCE TS . W, 7E
16 {5l /INAH L9 5 O30 G M i 46 1 BB 3 v, 8 Bl
Hu HUARFT M B AR YT BCRE T 8 FIHt Hu Hit
IRIAPER B3 . SR, 55T NMDAR 14T LGIL $t
RARTR], X EEHRAF- B BOw T, 75w BRAF 5T
WA B A e BREE DU R s A MA IR TG 52, HLXF
UGS BRI I W = SN . A, A S E BT
WEE. AR T iR, PO B /R Rh
Zooedi s, LASE KA R bR A B A Rl 2 o0
RMBEIEA (F 1) o 7 —TRT, A 3 filht
Ma2 s $T Hu LR AR AEs &% [ DRE 52 T
TR S B N LY (08 i N N B EZWIVE (1) v i
Az, FA AR AR A A K E AR . Tk L A
B r) B E T2 EM R AE 1V ER AR T+
AR, A K E A RIR I 0 R A L AR DLIN R T
FAR . LA BRAEHE TTReRY], 5% gtk 5 A A0
J, PR TTA 3 IR B A DL % B 22 T o B 0 287
PO 2% e 70 o U T A 1R 1 R SR i T Y
TR AR AL o X AT REXT 12 M 5 SO Y e g
TRYTRCRA R, (HIA T L 2 Y
1.1.5 TR A & il mme LRk A hmiss
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AEs B B —3R 002 Kk U, B )5 1)
“H B REA OGN T RE A RS RAE
ol i K o 28 T R e O 4% e 7 k7 3 TR) 5 B
Mo SBEST IR ARSI RAE T BN A 2L, 1M
SLEOIE oL nT BE KRR B PN R VR 25, Kl
PEST R M2 AEVF 2 BIVE T, DR S B08H
FATE2E S DL AR 2L, F 8 TR AEYhr &
WSk 5 Bl R B A X 43 bR BRI 1L

BEAh, I AR = A 1 3 A7 98 & 1 19 DRE £
HHF, SRR A SRR EN T E-T
WEFE A, 112 55 A B B0 8 s oA 23 B IiTs
Pt VGKCe. ¥t LGI1. i % E GAD. it NMDAR
Pt Hu BUiR Y, 250 A B Rt X
WFoE b, M GRRE P IR R S (4 ~ 6 B RUR L8R
ANEE , ARG BRI S e 7 i M ROR A — A, e
TR B 9 3 e e IR YT IO AR I Bt gl 2
Ut BE IR REEIRIT A RUR AR AN, TWEIF R
CIEAI RIS STMINEE I E .

FHBCARAE N A B G PO 1) A= Wb 4 1
A MER, JFRAE LA &, HAEE
H B e MO AR R TR T 00, IR AERTA 1
PURER RO AN 55—, nRET ZabAT 2 U 7
AL R BUAR ST 28 =, FEM8 M b, BT
JE IR B2 5 S 1 Bl 5O G 8 9T Ik Y N A
Ko wJa, BBk, JTHOR SO, JEA—
ESRPEBRA HRER (W, FELMS RGN
IARES, A 8% M ANAFELEM/K T 13T GAD65
i) o LA SR R BRI T Ao K B B
B E A ST RN | SRR SR RS I . ST
AR G TG DK S ] [ R S PR A [ U=, T
DAMEMNEL IR, (HE 00 1Y) e s i As
A BEXT RS Bl 4 5 AH DG 1 B S RN 1)
ARG I T R . — SO SR 5T A 1) 45 el O,
5 R R A 4 e D A EL A A T 9 T B
TG FIGIT SR M AE W An & W 1 . e
NMDAR FI¥t LGI1 FHTERY AEs H34 A0 BB &
BT owtE B 4N S LE T, 40 C-X-C BT
LA FHe A& 13 (C-X-C motif chemokine ligand 13,
CXCL13) ., 7EHi NMDAR #ii&/ G114 AEs %
H1, CXCL13 K5 &k ME 8 N H B2 M IReRA
BIEME, IR R C-X-Ci)rafh
K FHdf& 10 (C-X-C motif chemokine ligand 10,
CXCL10) BA 1k T 418, B W2 Fn B 40 iy
FEPE, L NMDAR $iUiRBHE R ABs & 78 &0 5
4 ~ 60 K (I FNREIR F W 408 0 e 300 ) e o 0 i

«355.

B CXCL10 T, BERATEA [F] S e A g 6 2L 2 )
FAEE A EAR . Th17 40MI0T RETE AEs thk
PEHZREORIEN, N85 Th17 AHSCH 4N 5
(IL-17 F1 IL-23) 7647 NMDAR FI4t LGI1 FH R
AEs H 855 LU AR A B0 5 R 94 il £ 28 5 AR R Xof
MR JUHAERAYR, BT IL-1740 IL-23 Y 5RPEin
J7 28 N TR S 9 A v B R A . TR
NMDAR H#i LGI1 HLARBHPE Y AEs [B& 2%
HEAGT (BT B AIMIG YT ) FERBEEE (] B 40
T ARG E 267 R IMUR #Y — 4
AT FEIRA RN ABs ARFR, K Ah— 24y
TAEIR G S T, Ho 4 e 4 A9 1L-6. TNE-
a M1 HMGB1 Pl J Th1 AHC M 4E LI+ T H &R
y (Interferon y, IFNy) Fl IL-12, AHJZ, Th2 A1
ALK ¥ IL-4. Treg AHICHY 4 M F -+ IL-10 A% fk
KA F B (Transforming growth factor p, TFG-B)
BATHE (S WFEICR 2) o ERTEENZ, BRRG
Y2 B35 (Enzyme-linked immunosorbent assays,
ELISAs) 5% 2 B PR S e il 5 S 30 w5 HH R A X e 20
JL A R B, R BUZAE pg/ml BUTEHIN . Ak
G (AT BB 23 1) FH S RO A AG DN J7 12, A Ba gy 1
B35 73 Ak (FE fg/ml A R PN HARURSRE B ) Al g
2 % B ELISAs Al 22 EERGLie o ik ANHE 2 BR R T
(UG

SRR, TR PR P 22 AT R 0 2 P 5
FNIEAE 73 5 M7 2 HEAT okt o U & Rl R ik &
H 5 RAETE Bl | 10U A5 K A G A B 58 5
PRIGITFIEAS . BN, 75 8 B e PEAR S 8 b
IR RPEIRTT , TRIRBAFTE TR A B e P A Y
THOL, TR 25 PE RO 83 P IT IR S eIy T, XL
PR TEAIRARMER Al LA Wb 3590 0 10 A T 1%
PRI SEMER, B T AT LA S 5 VA B BILAE, A
A DUAR R S 5 PR K 98 T e B BB X 1 Y IR T
Jitke

2 RIEEXBRFERS

A UM ZE G MR Iy SE i fd B Y 8 1 BB
RMEWHYE SE. Hrhfl4f RE. NORSE, FIRES,
DESC HIPA MR 1 5 52 58 73 B 2 1 1) 2 A
% (Acute encephalitis with refractory, repetitive
partial seizures, AERRPS), H:# DESC fiI
AERRPS fURAHRI LR A (23591 ik B AT H A A
BAffiA) , HETUAAEFR FIRES T .

NORSE J2& 1 — 4 HAT AN ) D B0 2H A4
L. FIRES AJ LABEAL N NORSE 9 —4~3 51,
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5RIEHT R A, BARE TR WLF JLEHE ]
o, AR DUR AT AR B FE— TR X 130 4]
NORSE & ) Z o iitss i, K808 T
A, Hedr, 23 1) (18%) A BV AN S5 [ B S ik
/&) b 988 M i R A SC B Bk (BL NMDAR. $iL
GAD65. $i Hu F14i CRMP5 HifA) . 25 i (19%) &
PUREZ W AR SCPEARS BIH, Wbt VGKC B &9 .
PLBCIRIRFIST Ro PLik, Sz min'5 B & etk
FFOPR MR 98 | i A1 3 s i 37 P 0 ) T 910 4 S 1 28
o] 2 2 I P M o T 3 9 48] T e A 3R i v B
Pk B B SRR R GO, ABFEAS T A (51 40755 1)
10N ARMERE o BR F B S0 2/ R b g P s D
Ab, HA T HE e R 15 Gl E (12%) E
SRR A AR TR A . IR B AR b
ML W AT E T, 29% (38/130) ~ 48% (63/130) [
NORSE £ # BA Al H B 5 K, 18% (23/130)
~37% (48/130) B E A B B /R g s A .
Y TR 22 B0 W e R R 461 R 1 B e v )
JEMER R AR, R, BRiEME NORSE H 3 & 4%
Z AR RIEIRTT, NE GRS A RELE
B s 5 s RS A %9 R BT ) AT DA e — e A
Sk, (B EHET G JCA Prbs 2 4 mT DA T i 25 %oF
IBITHIR N o RE 5K Hfh & R R B0 70 T
RV K, HAEHSURE S b A& T 40
JL L 2 IOE P /NS T A0 LR S S I s e B AR, TR
A I R TR

S AE @I g A e, AEs. NORSE. FIRES il
RE [WFET- % F1 DRE B 5, #aditi&, NORSE fAET:
R 22%, 92% HIFEIE B ANTE AR BT A 1E 2y
Yy, RAEMATEIRHZ 6 A, (AFERETT T 4T)
A 37% 1B FHEAAAERF SN & /F . FIRES RYSET:
RN 9% ~ 14%, 1t 90% HYFETG ¥ K 4= DRE;
ML 80% BRI H BRI HIBRAS . 7E R ZHURF
RE 02 5 3000 35 10 i 28 R 4505 15t 0 A M0 o
FE IR T F5 )™ T ) — g B G b T I R Y
FAE B AU B 0T R B AF 2 W i iS4
bRy LA A RIR T ik, T HLd ] LIS im ¥R
AT e 2 B — P PR
2.1 HERERENE
2.1.1 NORSE #= FIRES XJ TiX by, A ki
2 e Wisia iy %, FECORRIIG IR E A fEIRY7
HiE AR EES . T 107 AHEE
iE WA DOl B2 R i A v, AT A R 2B SR
) =R BE TAE, R BHEAAE H B e sl @l i
s AL, (5 25% 9 AAS 28 FIXE B NORSE 19 i
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HUAT A SRR A R R ZHON 7R e
SREATAE B S G028 ok R o 0 DR IR B 1 R
TS O I, 2P B Pz Joi 24 ] 1 4 46
(Plasma exchange, PLEX) , {HAJ}H 29% A2 1i&
AN S i F Rk 5 e E BR L H (Intravenous
immunoglobulin, IVIg) , 24% AN PLEX. It
G, JRAE 29% [N 23 TR I 2K 1 1528 S e 4 il 7510
11 42% ) N FGEAR 2 H X Se 25, 3™ i TR
X2 AR I DR 2 A TR ) AN 1 o YR YT T TR
B 2 — B0 B 43 SRR AT B R T BRI g 4] Gk
Z Wi e P DL R Z 5 H R TR, KR8
W TLREI RIS AR . B TiX
PR M2 Ah, ey 7 1k B BT 3R AE AN [R) g 151
Y|P AE7E 2 5, 5 FIRES AL, 7E NORSE
B B B R K AG 22 70 RS0 1] v UL 21 11
WAL AT ek & TR e I L el iih
I7 0 AN 2 B HE SR R DL R IR YT O S
FHAAFH G BN, FEREZERIETIEPOIA A
RN, A2 T 1VIg, FEE B PLEX 45
— R APET . XATREERIAIT A, B
—ZR 2R W, P R A R ) () 2
BT PRI S AR IR BT ) BT DR O & 1 B
SVRIG RS . AT BE ST 15 3 43 TR R ]
R A I A = A 5% 3 26 245 4y 1) R VB FH B9 $ELDE 45 % 1
TERR IR AN e TR, 5 B0l B A b i
DA I PR 2= A= fig 8% B {00 b TR EL A e 28 9 [
SERERE . XA AT LS B LA YT, X R
21F AEs RS 2540, 1 ELIA AT DASE B 5 AR A9 6o
PEIRIT I BT ILIRIT AT 7o

K EHE AN AEBRIEE NORSE J5 1 2 55
A FHBIR S E . SR, FIRES A% 53R 40
I, RS T BRI R nT A8 Y, OF HaEH A
WIVFZ M E BN A bk, 747 77 1] FIRES
BHE I RAR BT, 35% (R E AT T s
ril, (HAY R F 3£ s BT . $T GAD Bk, it VGKC
LAY 2R 32 14 3 Y (Glutamate receptor type
3, GluR3) bifhk, Hrp REHONAME. FEE, 5—4
A 12 B He ] (v 3 9132647 CSE 2087, i
A BFEARIEAT T MW 4T) R, Ira Ay
AAEAEEE X NMDAR, AMPAR, GABA,R, LGI1 5§
CASPR2 itk eAh, fEIFZ 0L Nl —Z i
JESTIE XS T FIRES (A4 ¢ B & . IVIg 1 PLEX)
B IRRCR A AR, RS m otz ima A
B Gk, A R DR SF 1Y S92 5772 %) T NORSE ]
RE A HE T R IOVEI] . A )T O E s 35 2 52 9]
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& . AR T B MR R 28 s
T 50% AR A AR, {H R Tk CL A0 b, FEPIR
RN EAFAEIRIRYT o 5 — B F R 28 e
BT R 1, A6 R S SR A AA TR L TVIg M
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KA D[ TC VA B A A IR R HE T A R A, 2 iR
RPN | i KA R AR IS AR i B P R
HRIEIT, R 4929 BB HHTEM 8~24 h [
VEEG A, YR I0 5 i MG . 2 oE 3R A5 2 1]
L% 5 Bt PR A AR B 2 51 2w A B iR B LG
PN R
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1.2 Fik

B YR Sk B2 EEG #fid, VEEG i 1 9 1=
Bio-LogicEEG32 i i& VEEG Wil R4, 4% HPr
10/20 RE LA, TEEFIEFMRIGEAC S, 1R
T8 O E TR LT 78 G ATHR | DRl 38 B i i 4R 4
BRI, A BERIC RS R A B AR R
EEG, — A% 14 BE | BEAR FIHE LS ) EEG, H &
DA — A SERE BRI 0 W ) 8 ~ 24 h,
WERSEE , B AR AT H 438 7 k2847 [l
AT, BEBARER RS

2 HNERREEE

2.1 WMEREE

PRV Ak K AR, DR R A A
Ko XF 3 2 DIF UL I AN RERR 35 51,
TR AT 24 K ) LAE AR B AR o 5 A i A I, 2 TR
SR ] 2 D D) R ) P AR R R R — A A R
ROHR R, W HENE G WE KA Y, THA
HURF, ARG IF B, BR3P ok Al
VF, WU T A mihe A 8 2 Sk Je Sk R ER S
O, B IkIm AR 2 i L B R G i fh 225 . Hh i iR
HEA T AN, B - 2%
2.2 AR

VEPEG A0 I AR R i, 0 R F R AL 51
RIFAWTE . EEG Rt il 575, 5HMRIM LR &
[P R 2 PR DA OE ™ s 8 LA AR LA 5
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B ARG KRR L 3M R [ e iR AR, s R
FHAZ ARG T s, A BRI R E LG . W
B TR 2 AR E L AR R N
KoL sl B UK BE | RS DRSO B, K
K Jry R8T e s o Lotk R A i B KA MR T, BEXT
ot R HEBORBCERE T 5" MR ki . A8
IR [ T ik R R G 2 . R AT IE I A AT
EUEIUR R af ke, F T il F B2 0 e &1 4347, 24k
Fog—1y i o AR T
23 (UFEHRLKRE

IR TR AT AL A5 14 e B FE AR A 00, ook
H R SA S 1 Th 25 o B Rl TR R A T A AR
HIBK . SR O AR | BRI, RIS
ENBUEE S VN R VWA PSSR L U L R
IR A S5 o 2R A R 2 A Todi 7 . A FH A A
DA PEFA, R IBCEEARRAT W I % 28 35 S R B A1)
AR BT E T A, RIS LR IR F s i, AR
M AL A B D 25 0 8 IR LAl 2 L LR L TR
i PGSR HAT R A 4RI PR 3%, B DR PILAS 1 BE
R4f.
24 FRRKI

T R, BB A B AR R PE RS . FELAR
JE 75 R & EEG Wi 2 e iy 5 DL B PR ™, A At
BEORFFL R BMUETIE o 37BN R IR,
BB AE B B B Ak R, WS B AR AT TERE A L ik
7%, [FRIEHE S ES EEG BB i, KA BEh F=
it IR B A A O 25 o s PR IR B R R
B i A, B R A T R T DR 2 R TR s B
QN N VS VA A B (Y= E SLE
Bif 1k 2Rl S 75, B DR AR R AR R4 i
25 BEFEFEEM

R A R R I AN, SRR R B AT AT
it T, IEfAL AR A T R R AP TE S 2 . K
FHUA TR B SR B R B E RS 3, K8kl
LG 2ZEIL, 513 EE MFK e FEILE .
T AR W R UG, T IR RGOSR (R 4 i
W, T TR, MR E e R K
WEF | MELIE . AR Ak Ll 22, Rt ab B, GE
BRI L WIS L DR . AT B S
o Oh 2= 5, WA AR B A A L RIS
B HEEE TR RO LB 3%
(G RIS R R R e = R VA e R
Brib2s . SRR N ANELES) ANl T
S, LA/ D RIS I D 25 o B E RS, 4
U G LA — 24 B AN (R W I W BT A

367 o

TR BLHEAT T, 4550
2.6 BERIXWESE

GRS AL, BE KA 2 S0 TCAE R
WA, iR A R 4, 15 &R (- IR
B A FE R RTINS R
IR EAE, L N M T SR | Kl
TR AR R TR ANTERE I 2R
e e HEFS A, b R B T R B A v
PR ARG AR o R0 35 Ay 4 P Sl JC 4% B 58
PEA R NS B, R Z P i m s, Al [E
BF B 5 o AU — 2 FIETTZAM T, AT
i, WREJE I ATA G s IR AR
REFRR S st 3 B G 5
2.7 RIEMEMHLE

SO RAEE S, Ve R . A
A, TS, BiR. Bk, B RS
BRI A o R AR, A B AT -9 B
V2SS VR, ST ENRAMEAT I | B, Sk fi i —qn), s
BB AT H AR (A, DLt i i 5
B AL B EEIES T, Hvy
T EORIBER A AL, 25 DR B B I St L AR
o BB IR AR AR, S sy B o A
B, ZEA RO R AR, i B R, W]
AR TR 45 2Y, TR OHE B, Bk
R, MR EEAE K. MR T
BRERT 0 DA 2 A RIBIES I, Bi kA,
WAL 1R W A BB R 2 A B ) K B L
SR FERAS T, W R AR, 2 B
PrEJE— PR FRATENIR IR & B, B
MRAERE, B B, $ =07 RIS 20k B AT A B,
AT DASRE G 1 IS G RO I S AR PEE X, DAE &
S TERIZIR
2.8 BIREGZHESE

PRAFHEAE T, MR . EEIG IR P2
A PRE SR F O F IR IR EEG 4B M fe AR R 2
SKRAE Y, PREE HAR 0T 17 LA R A AR et O
BEMENF A WA e . RIS MR R E B R 2R B AR ) 1Y
SR HEAT 10 SR 5 AU 22 0 7 4P 1 i S A AR R
BY™, EEG HUMRIE T M B T AR I IR 25 2 9k
N2, KIE SR 1) SRR KA, 255
T B 5 R R ) R B KB AR O 22, AT IS S
THBE S TR Dh 25 A0 R IR YL Bl 7 BT 20 11 o
2.9 RESIF

8 W (B P 2 T s O, AR AR R A IE,
Frek et . B B i S Wi i 48 ok,
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KA A B AT S 1) P Rt £ B ek 2l 1 P 22 S
AT N BEFEA R EE, e 5 vt 17 i &
THE, SREUE | 47, 4 = 07 % BUST & SAA0 9 k)
HEAT TR A S BB e I, SR M AR e i e 4
Bo b, XTEEMERR A AT e B, BRI, XA
FE ] B 2 F5 i, 7 1B A RAF LR &2k, 22200
T — 254 R A e T ) R KO
3 itig

VEEG 7ERUE & M . A7, 8 RISy T
B E R EENER" . BT HETLCRER R
HHZ M) SE AR R, ORIz HUw I R
W, (AR e R, Z 28T LR A
™. VEEG Wail i i E s m g R R, A 4R
8 L AR TR AR 212 58.6% & EEG 1
22RO HE PR 22 FIVA Bl Pl 22 R 25 2 1 LR i
Hh P 4 A B, I B O A 1 DB AR Y, 1 R
2, BRI R W, #E VEEG
I JB R SR (I W | 4328 M TR e B R
AEEMNE L. WHEE 559, EEG #ichxf 35
PSR, TR AR A & XAk THE, A
RESE I — 10 A 4% . Ml th2E/ D19 EEG it . I
FE ARG T A 2 2 E R I o R i o, SRR 4R i F
PRERL TS, KHRBIIEHERR P22 T8, Rl RS W
PRULESL AR B IR IR B LS Wik . FRATTIA
KRR E R FEAT . B SREEC A W U5 ROl
ZEH | BT IS AL BRI, AT R R B
Bel 2 £, EEG PR S R TCIE it &
P IS AR VR 52, TERR U] S A 38 %
YEMEFA, A5CTBeEg 19] 1) R s 0F, PR 45 A DA R
WEI AR IRt S A
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ACTL6B EEHiE REHMMR L TiRE

—BIFHCERE >

B, XITF, wmEZ, RE, B

SO NREERE LM ZLRE (5T 550002)

TR 2 — PR WL IR PE R & RGP, B
TR A 228 TG v B ) 2P S TR T O e A
g%, AR A | Sk | AR | R
PR AN BZEY i T AR R AR K AR s
ST R B PR A i, BOR R 22 T B e R 35t
PR AR OE™, 5 IR 2 8 RO P A s 25
PRGN 27 A S A R R 22 AR s DA " S s
M X HEH o (Actin associated protein alpha,
ACTL6B) BER T 7 e oA, H AR ] S 20w
L SR, H R SORGIRE R, R
B IS KA O il i . BB — %] ACTL6B
HE DR 98 T B R S La 9], I HEA TR DG SCER
2, DABRE e R B I X2 3 R 28 AR A SR AU (IR

melER BIL &, 1% 7 Ak, “RE
HiE 1L AA L EFBREONA” T20214F9 A
Ttz TN NRERE . BILT 3 A BE
g, BRI AFIME TP E 1~2 T,
7~10 RAME1IR; 5 AR ARG, Mgk
Z, MR RAE, H1~3 KREMFE1H, B8 5~6 T,
ARBET KNS IRIT . 7 AT B R Sk L W
RO RUT B LR E it AR, B2 ~3 Rk
E1E, BH2~4F, %8 “RERE” , 7
SRS 13 RICW] 2200 ; 8 NI AAEM %, &
KEMEL~2 8, R 10 R T, BREFEZ) 3 ~ 4min,
BFARH FERE, RINHIUER ZELWiaTT, T
1% 2 Atz . ikt . BRI A, (48
KRB IEHR, VALK 18R, RICR5% . 2L
F G3P2 (%5 1 a2 a D AW “MaahiEl” 71 A
Tas™, BARFEFERTE) , B A= HA, A
i 3 kg, Apgar TEO AN, HARTERE | I, L
MBS . R AT IER, 2 HiRsk.
%o 5 AR MBUR IR, A R, Aok,

> [l
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- wBISTHT -

B BY, 14 2 HIRAUREM AR ERD, AaIE, A
Retkul . P5E, WFARY), AReERA 8%, A
WREE s ZIMRENE, BWE T BoF. SJCBESR
fd, JEIRANE . MINFEB GRS . AR F
g FLER . AR R )L OB L R b
AR IEE . FARIRIIRE SR W R H . LT
WRBALRI ST H . EHREHE . OIS .
I PREFERBTIE A o . LMLk F R
iR (DST) : K EH R (DQ) <50, # J1H5% (MI)
<50, BTl MKizdh & FIEF 2 (DQ=57),
Wiz sh kEAEH 2 (DQ=46) o kMiHEILIR A
B AT AR (B 1), WBER: RIERIT
CINUESSSE SR ek = G My 2 (= U IS S P2 )
FERCE, AP G R 2R R VERA MRS (8 2) o
HET B E R AN R, R TR, KA
SO U B RG A R R BUR IR, R B I AL MR
o fds ORI S ) B, 8L A
[, 2B g R &, 4R IBUR S SACEESM A 1
DNA, TR RN BTFHNT GERIER AR .
g5 L R LIS ACTL6B [ 20 5 4 L R 78
(NM_016188.5) : c.1027G>A/p.Gly343Arg, AHEH:
B A BOR M R AR A5, 48 Sanger MK IE K
ACBER R A 7 R A= 248 (1 3) o iR L
P2t (2 I R 22 R X AR HEA T B0
PE AT, 75 082 KR R 98 48 Ry Ui M52 A48 (PS2-
VeryStrong + PM2-Supporting + PP2 + PP3) ,
55 LG IR R s /45 51, 12 Wil
“ACTL6B B:PH S A M K RS, T1E
MR 0.6 mg/ (kg-d) L4, ZWi N2 3.7 mg/ (kg-d)
PR ZAEIRYT, LI . B e AL E
MAELRTIZHEE, RIKBEDI 2 202242 ] (1 %
7 A, Fr2k 5 4> A ol A4, (B E T B
e DL “ACTL6B” JCHin]fi & Pubmed.,
NI H R H R (HGMD) | 7E4 AN
IR AEEHRIE (OMIM) . CNKI K 7 5 88 g, 6
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1 ACTL6B SREEHE R i oo 8L Sk g 2L 4R A 1R
kR R E AR

2 ACTL6B RETHHKEW 1R 52 )L AL 57 b ia B

¥ [ = : = L C= - i e X

AMAAANNANAAAANANS
/A _L\_MLLWE\L\/\__A_/AZ\/JX@

A AN AARA AN RN

3 AR B LR B AL Sanger M7 B
e 1) SR A A ) 52 1) LD 5

R A HER 2021 4F 11 J . Hrp CNKI &7 25 BB R, o9 K 24 DA A, FEARSKA
B P ARG 2R B AH O ek, S seseik i, 7 PITC X g7 i WL 39 Mo s v, 10 401 gy
SCHRAL 39 B O IR IR AS B 5E 28, 46 6 MR A K R s AR S (B HUE R , 29 Bl E A
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B 2 20224F7 H 5845 54 «371
F1 BREIRIER ACTL6B ERERIETFEHIHF A (29 il AR-ACTL6B, 10 5] AD-ACTL6B )
AR LA (%) AR-ACTL6B AD-ACTL6B A R
LN 14:26 12:17 2:8 /
GBS 51 26/40 (65.0) 21/29 5/10 -
ID/DD 40/40 (100.0) 29/29 10/10 +
THF (21%) 30/31(96.8) 20/20 9/10 +
AREFTAE (22%) 16/22 (72.7) 12/13 4/9 /
TTERAME(=24) 6/22 (27.3) 1/13 5/9 /
LK 7R 33/34(97.1) 27/27 5/6 +
Ity 25/27(92.6) 25/26 NA -
FN 26/39 (66.7) 24/29 1/9 +
iRz 11/26 (42.3) 11/24 0/1 -
R 9/26 (34.6) 9/24 0/1 -
SRkt 9/26 (34.6) 9/24 0/1 -
SEZERAE 5/26 (19.2) 3/24 1/1 +
SRR 1/26 (3.8) 1/24 0/1 -
gk Ty 1/26 (3.8) 1/24 0/1 -
ASDEKASDEEFR I 16/24 (66.7) 9/14 6/9 +
SR 18/28 (64.3) 9/17 9/10 -
MR PRI 15/24 (62.5) 12/15 3/8 -
EEGSH# 23/27(85.2) 22/23 1/3 +
S HMRIA H 24/31(77.4) 21/23 3/7 -
WA R B AR 17/24 (70.8) 16/21 1/3 -
A% 16/24 (66.7) 15/21 1/3 -
MR EAR 10/24 (41.7) 10/21 0/3 +

TE: AR: WY EERME; AD: WHEEEH; ID/DD: B/ L ER%E; NA: LA MIEKTE; ASD: JNAERE R, AR
LS UNURGES R E AR BERNA BT gt TOERAME” @i SR rieiE  mES SR

B YRR, T R A W R )
i, KK ENETEhREIRE, 25 6lEH
B IFER & AR, W &R R 0 ~ 60 A % (BR4H
4 BRI ANTE R 1 =R ), 70% B RE
T T 4205 3 H INESE, 90% T 1 % LA, 1L
2HEET 1 ZJaRM; WO & EE 5 U
A5 SR RAE | LK BRI R AR, LUILEEE
R Lo ik e P o BN Jad ek B 22 ek R R
HL, DO B2 T o il Hod 3 iR
L R IR Tz AR | e A U (R R T
W &R s Hofth B LR PR /N KW | LEK
WG AR EAIRES . A AEDK A AIRERRIE 1T
DA MR RIME S, 553 FR A S R T Y (AL FE i
st L IREESE . SEME LA o SR Sk A
LI R AR | 2 i W, U #

BALIER , B B R R R 5 5 . R R
BN AAERT R % TR B . SERE PE P | L
TR ORI 22 SRIPY I R B TR A 25 W)
BB PO IR YT, AT RO A o AR O I PR
1.

LSRR N 2 A%, BAT R AR B g A S
JFTPE o AR R A R AT A B DY 2 a4 Ah
BN, % R0 T KEBUR PR AR 507
AL, IR EEEURE RE R W N — RV R B E G, AL
B EIE . phae s B is | R/ N is | Qe s
FI . mTOR {5 Tl H %" . A5 MIE T — 6l
ACTL6B J PR A 58 48 3 SR WU T K 7 IR % .
ACTL6B R {UAE N A 2200 28 5 B 280
SVERIE, GRiSAT 2203 380 R PR 2T M ATy
54 Brgl #H5CH F BAF (Brgl associated factor,
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nBAF) & AR —A41E" | nBAF Z A 1ATEYL (2
I A L R BRI, S5
P2 Te oAk S84y 3 28 il T BE B K i R S
E

HT, 5 ACTL6B 78 KW g il 5 # Y
KB 2 1% (Autosome recessive, AR) By R B 1 M
P9 P ik 9 76 74 (Developmental and epileptic
encephalopathy, DEE-76, OMIM: 618468) M & %t
g M 4% (Autosomal dominant, AD) & /1
K R IR S S s BEBFE (OMIM .
618470) . WIEABIHIA, H (LA 50 417
ACTL6B RN R S M #2488 B Belit i 1, iy
IRF A AR R B sk R, Ak
PMHUAE 1% R A% (Autism spectrum disorder, ASD)
8% ASD ¥R, {H AR-ACTL6B K AD-ACTL6B i
HRMHAA RN R2ER"". 5 AD-ACTL6B H#
L, AR-ACTL6B (B35 Il KRR AT ™, & ) it
A BRI E, IS Massh e G s,
A3 NEE AR SR LB SET- ", AR-ACTLG6B i
B A IR R A, KEECR 25 PHEIR TN
SRR RN K JE A B A & B R R
XfF AD-ACTL6B 544, H ik B M A5 48 {7
J, HP € 1027G>A/p.Gly343Arg g S8 7 45,
XU B B LI A . kB IRE MOE B shYiRE
BB R, (AR R R AE | Sk AR
SFRED IR, BRT{UH 2 ) AD-ACTL6B
BE AN R AE, A2 e, 1 HlEET
3 HITFa B R AR, 1 8 6 H IR A B -1
2GR, SRR ER T I 2R 40, %R
CURTER . MR VDI | 72 £ 37 VU I K B =R YAR YT I
REAAE S ARG FIRT 3 1 BUEOR & 1R,
5 WA s ) E A, AR R AR U R —,
K ULIH R R AR IR IR R B AR, Hai
FENMEBRELZGIRYT , WU RO R AT, RStz )
oA=L i

XF AR-ACTL6B F AD-ACTL6B H3# Il K 2
St B RTRFSE s o] BE S R 3 R 288 R
FITIREE G | T 1k 2848 W) BB 5 8 AR 1S D REAL
L, B RIMER R RNA PR A,
Bell 25" & ACTLG6B R i WL 25 v 5 R 28 A% 441 iy
ZH S 5 MA LI R 24 DI ILERIA
SR, R ITEEIER 5 7E ACTLG6B Mibk
) 4t M 2R T E R i AR IA A ACTL6B WLAFA 3 A
SR A A 2R R BE SRR R LR A 5 3k, T
HH % AT AR ACTL6B #1n] DAFR KR R 1Y =
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WKL, MR AN R RE Y ACTL6BEE T
EAHRERRMEOR" . [FIE, Wenderski 25" #F5¢
RINHEHT ACTL6B XA A0 i R 5 A48 (1) #ft 28 7T 2 1
AFaE, Yotk A TEs, i3 nBAF
A MRA AT B 5 il Sk ek As s i 4h, A
AR /N BT RL SR IE Z bz B R AT N
TR N FE PR 45 HEASIE AT, S8 S 200
N2 H AERFIEEAT I —3, R B SE R 1)
B 2 i e o IR BRV PR 35t A% 1 ) PR ) 3 A
Z—" IkAh, Ahn 2" S LA BRI 9T R BB
ACTLG6B Z75 W #2870 - 59 ) MR 0L P85 LRGSR A e 4%
s, M S BOEE & . T RAMERAE, BATHY
AT BT A HE WL 3 AR BU A5 407 35 R 98 A 1) s SR %
M"Y, $%7% AR-ACTL6B. AD-ACTL6B 3 M ANIa] (1943
Tl i, nIRE T AR T 8 AR RO T
A, b DUBEF A= R RIAS 8 1 & #EVE  al™ AR B
nBAF & A KB TIRE I B0, HEW 82848
NINREFATRIZRAE ™ . A, 5 s
Actleb Z4 A 3RAS % R IC 2 ", HEE
HEHT de novo 4l LR AT SEM A LT R, SRl
FEARLEHEAT 4l 0 LR A A 4G 2R 8 h 3%
FEp U= LN R U EZY e R NS TR VA 7SS I
FHOCHLA T i — 2 WF 5T R

g b, A EE NS IRHGE T ACTL6B K72
FEUBW M R BRGNP, HHEICT ACTL6B 2748
PG R B R EE R AR K& AD M5 &1
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