PEERBELEATANE
— TUHAPR: U H SR AEN L] S T LE IR T SN
—. RAEFLRLGEN (BERAESD:
feF: BRINBAFIT
P4 W, T H AR BB R ORI FTY720 W40 8 0 175
KA P-gp IARIE; MK IL-6. IL-17AL IFN-v K75 545 ™ E AL
FEARDE; ASKL BUE B B MMP-9, S0l ik 57 B Th eSS .
P78 R RE AN B AL SR A ) S E o T H B GIE SE 3%
RAPUBIRIER, HERESMH HMGBL A& R4 /EH
PRI S A, A R AL SRR .
R CRF SRS, %L HBUKIEAR], 5S¢l
KA H 5 i, N2 Pstia TR iRt 1 T F A i w2
VIR PR AL, BB HED) 1RUR 20E 57 U RAL SR HETR T R
IR FE . TiH B BT R, BORIR R e, SeindidE nT 5,
It A L FH HIT S5 B, AR R S SR s 1 20 B B S AR
H o
PR 5EN . FRA 1R H BRI E R R R =2
=. BiHTT:
i BB B AR G
AUH J& THEm 7wy Rt & TEERARE R E, &Rk
B HE RN E SRR, T H SR - 1. B B R BRI K
JETFRITH : 255 (FTY720) B2 BB 5 40 B 4515 596 97



TR\ B T RERAS (1 2 T HLHIIE 72 (2016SF-296); 2. BRIG B A T %
TRURHRE T I H < FTY720 0 8] 3 76 P4 550 X SR 4 R A e ST
7t (15JK1621) s 3. BRkVGE HE )T LRI RITUH = p kg i 5
AfiL i J 5 P B R L 18 M A FH LA BIE7E (2010 JK811).
FEFTAARE:

1. AT B RO R AE 5 9ROV A R S e, R T
RF 4B EAR-9 (Matrix Metalloproteinase-9, MMP-9) 7EIiJH
RAE G B ICE W 3 T, X I R R ) R A AN 98 0 I B
Ko WITE ST IES 1 (Apoptosis Signal-regulating Kinase 1,
ASK1) fEVIEIE R &8 & ABF-9 (MP-9) FiE MR . & 3h M
TWHEF MK AN %£-6 (Interleukin—6, IL-6). HANEK-17A
(Interleukin-17A IL-17A) MIF#iZF-v (Interferon-gamma ,
IFN=y D 7K~ HIZAL o AHICAIT T8 A 1) 2 AEML I ER A 1 38 1) LAt o
2. AIH R AR RS EIRIT AT rh, f6R T BUE R RRAS AT
B RORAERTE], BN R ERAS (Status Epilepticus , SED
IR AR, BT 3R I8 el R S A OO S S R, 7 HR U R A
HIROR . 27 48 (FTY720) REWS S P-FEEE H (P-glycoprotein
P-gp) [ ik, JF ] e I H0 ) A BE -1 B R 2 A 1
(Sphingosine—1-phosphate receptor 1, SIPR1) A5 0E M
SR DU ORI 245 ) i Y ko H R IR ] S RS R R EE Bl
(High Mobility Group Box Bl protein, HMGB1) FIFEBUMIREE 4K

RE SR, S 7 PSR A 2 o fR e ORGP ORI BRI T D X



YERIRTT 4R AL 7B I VR TT SR
. EWFAN

(1) P-gp~ HMGB1. MMP-9 Fl 4 JiF 4 B £ 55 i A& 7 L
FHIMER . P-gp e — MBS IREE G EE Y, T EA TR 2 Y AEAR ) BTN
ML AR - PRI BRI, P-gp HORL EEFRIA T AE T BTN 25 4)
IR 254, DR e Rl DA 25 02 K R 2 . BT TR, P-gp
MIFRBKFEMER YRR (TRE) BHEMIMALR T &, XalRee T
AT AR E R R 2 —. tkAk, P-gp HIZmEEHE R ABCB1 1]
LA TEW T RER I L DR, BRI R HURN 2454 1) e 18 A4 AT
HMGB s — 75 4H A A3 475 F1 A8 0 S5 82 ke B 4 F PR AR 2 2 1 e 1
PREE G R A . RO AR HLETH, HMGBL FIREEAT B IR 98 E [ B
AR . BEFTE R, HMGBL 7] LLEE 5 TLR4 (Toll FE5244 4) 45
&, BUE NF-x B 5 S8R, SEMEEE R T, XA
TR 0 R AR R T RERC B OCHEE ] . MMP-9 & —Ffi 2 5 40 41 ¥ R
POIE S HIRE,  FOETEAERUN R ARSI, MMP-9 BESBHA I fi 57
% , 5 S0 A A AT 200 R 0 N K, 0 R £ 4 i AN A 22 5445
PRI, MMP-9 FRIH AT BE B TR TT I (1 T 7R SRS . JOIESRNL,
EL R 2 RN R BT A B, AR s B I A (0. AT TAE I AR
Vi a0, BEIEN R, An4u - RIL AR R, 1K A iR
A DLRE— P30 AR R SE A, TR BRI, SEM& ot Reikk
AR R AE. P-gp. HMGBL. MMP-9 A1 4 JE 40 M £E 8 & I Lo v
HITERIE 2 7 IR, B R 2P AR SRR N AH A H



PILEZ AR T o

(2) BEAE XA AL BRI TE, — L9 25 AR T
B RURM R I8 . FTY720 J2—Fh 1-BEIREHE N (S1P) SZAREEh 7,
HAPURFIM LRI EF, B i I 77 G0 SN G RF ifi v B F 1)
SEREVESREE IR . AEURIE YT T I, FTY720 AT Agil i g/l 2
211 i KR P BRI SOE R 7~ B ST SR AR E I o B4k, FTY720 382
N S ARARHEAE T, ELAEAH I N REAR S & AR AL %, XLk
1E F T e R T6 T SR AL IR SR o 15 1% 32 I\ R 25 38 0 R B —
AR, BATZ R EER, BETR . SRR, 18
WRRIETT Y, B ER AT eIl I A0 SORE SN I A REBORI R 37
Z LRSI R I « FOEFIERENS TR T 28 T R, AN
MMM a . RGEVFNRIY, HEREA UK. JiEf. TR,
PO T AR R o H R — R EY), AR GE
WTVER] . FERORE YT Y, R AT BE I8 I 0 ) 5 4 R A
FREE AR RAERKAFNE ] o BeAh, H HERRIE R 88 5 i P 48 388 i 1)~
7, TR TT I % s PEAMR 1 . ASKL & — b RSO0 R
Wlly, 25 240 M SR N AT SO (S 5 R . FEBRR A AL, ASK1
A REIE I Y SRE S SR LR TSR RS A 2 T AT o FHI] ASKL
e A T BEA B TR A A S i . MMP-9 2 —Fh 2 54
LTI JENE S BE,  HAE YRR R AE S5 m . MMP-9 RERES Al
A ML e e, 5 B0 R A P AN T i R R N DR, o Rl e 8 5 R A A
22 TeA A3 o R IE , MIMIP-9 R4 RT B9 VR 97 TR )98 2 SR o FTY 720



PR HEER . ASKL A1 MMP-9 TEHUEUIN VA YT /7 T R B S AE IRy T
Ro XLELGWRI )L 1 BIRETE IR IR T SR B 1 TR, (EAT)
2 5 22 A PR T 36 A LRI 78 SR ISR B A T B 22 A AN Rk
T RIS

AT R B SR A RERE 10 F, KL H 1 T, AT
HF R R EE IR 6 F, Hr SCL (B8 &5D Wk 5 58,
CNKT (AR sk 1 R . £ 6 ik k& Web of Science #
OEEBIEER R, TR R H 165 R, KR CCD (h[H
SISCEAR D BdEE, BRI RIEEIHE 7RI

W A — P IR IR R GE » HARFE 2 S B R A A 22
JCSREHCE, SECKIIIRERAT . SERZIE 7000 5 A2 B 15
M, o1 249 30% ) 58 0 DA HUIIR 25 V08T T80 RO ETR PRI -
TR R RORALIEN S L 2 R R 3R, EaEiAe . PREE . A A s, (1
HApUIpLa MR e 28 1 DU MU 259 3 28 /E 1 3 1l
TERB7 LR AR, XL WAE AR N aedE hER . A B R R
TR (4 2RENLA DI B2 B 2 (K 2506 77 SR

5~ EERREAASMEMTESE H 3 (FR10 %, iR EFREBHEE
. AREEITERAT B A, W RFE AR 2024 48 12 H 31 HET.)

FiR o

N _— E N . . N

P FIR AL i A | A | e | B P

e HARZ R ) 5 | B 5 IN
il

W | Berberine exerts an Bt | 2014. | 2014 | Neurops | P54 | Fei gao
anticonvulsant effect and = 10:21 | 4E 11 | ychiatric | B2 | (ZF—
ameliorates memory impairment 39-21 | H 13 | Disease | Pt E#D
and oxidative stress in a 45 and Ying
pilocarpine-induced epilepsy Treatme gao,




model in the rat

nt

Yang-f
eng
liu i
Wang,
Ya-jun
i (J#
W
)

The Sphingosine 1-Phosphate
Analogue FTY720 Alleviates
Seizure-induced Overexpression
of P-Glycoprotein in Rat
Hippocampus

R

2018.
123:1
4-20

2018
4 01
H 18

Basic &

Clinical

Pharmac
ology &
Toxicolo
gy

Fei
Gao
(F—
{3
#).Yi
ng
Gao,Fa
ngling
Meng,
Chunm
ei
Yang,
Jiangfe
ng Fu,
Yajun
Li (il
A
)

Glycyrrhizin, an HMGBI1
inhibitor, exhibits neuroprotective
effects in rats after lithium
Pilocarpine-induced status

epilepticus

R

2019.
71:39
0-399

2018
F 11
H 12

Journal
of
Pharmac
y and

Pharmac

ology

7 %
S

o

Ju

Ya-jun
Li (i@
WIE
&) L
in
Wang,
Bei
Zhang,
Fei
Gao,
Chun-
Mei
Yang

IS

Alteration of plasma cytokines in

patients with active epilepsy

B

2017.
135:6
63-33

2016
09
H 04

Acta
Neurolo
gica
Scandina

vica

P %
S

o

Ju

F. Gao
(B—
1k
)Y
Gao,S.




Zhang
» X.
Zhe,
F.-1.
Meng,

Qian,
Zhang
Li G&#

W
)

Disruption of the blood-brain
barrier after generalized
tonic-clonic seizures correlates
with cerebrospinal fluid MMP-9
levels

e

2013.
10:80
-89

2013
07
H 05

Journal
of
Neuroinf
lammati

on

Ya-Jun
Li G
WA
),
Zheng-
Hai
Wang,
Bei
Zhang,
Xiao
Zhe

FTAE T T 1 B
J H 1 -9 kA i A A A

2018.
34:14
11-14
15

2018
06
H 27

SEH R

-
ok

7 %
S

o

Ju

P

CF—
(=P8
EA,
EIQLEN

i, ik
5, =
W7

@il
TE¥)

KW
il

PHYER A M 9 ia T R 2
Yt B

]

ZL
2014
1068
4257.

2016
8
H 24

2207712

%,
e

. E
IS




ECSTONCE

il

w4

BORBR

ITEUR S

TAEEAL

TEREAL

XEATI H 5Tk

il
~

FAEEE

il e K

P % PR
Be o — Iy
JR BB

V2 R

N

18 IRAE K B Y
ST FTY720 %
T KA S EE )
P-gp i B RIA I
W, 7~ 7N
&ML R E R
SEAEL A T Can
IL-6. IL-17A F1 IFN-
YO MEEENE
R 7 R 1)
FHIRME
PRER/RTIS N N
R BE R T
WRTER . 5

1. 2. 3. 4 AR MR
LIEE .

FILZE

FAEEE

(TS

[iiB]:Sk/s
JLIE R

V2 R

N

Z 50 H &k 77

EXE WIS R

R E, EARTH
(FIRHIIT B i it it

b, HEATHZ
P SRR AR

RIS . RHBIHT
1.2 i B P )
Gimk. 25 1.2.3.4.5.6
B SCHIE

H, RWERNMK
BN

Irif

FiREA

TP AR
A

P % R
Be o — My
JR BB

[iEqs=a

Ju

0 A i A0

BE AT HEA

Bk S0 1)
ML St TAF .
XA A 1.2 M H
HARTTHR. 56 4.5.6
RFMER SCHITE

Ho

BN

FiREE

P 2 R
Be 5 — b
J& 2B

P % PR

B

BERTHARAE AN
B REHATEOR
KR ST 3




P St AR
XFOIHT A 1.2
HOKTTHR. 2 3.6
RN SCHIE
&, RRWLHI
RKUIN.

NS T ESERAAL R ANHTHE DTk

4

SERRAL

Qe Tk

WS NPSNLS YR IWIE JSGIES A1 D YN
5 T SRR U A SE Rt R, ERFTE 2
RBEFL AR, XEE R 1. 2 i QLG vTEk. A
T H 55 e NS 5T H 1SR 5 0T SE it
I E, FEARLTH MR SEE AR, HEATH
2L WA S ORBE BRI PR A, AT H G S it
S FOR DTk, 0 BT AL 1.2 M B P A Dk .
ATH 2 =AY 5E RN, B BOARE A B8
BEATBORIOG . SEi 7 RV St LA Xl
ol L2 M EOR STk 2 5 AT H 1 AT e,
FEITF S it 390 1) 24045 08 22 1= 54 B AT

TN EIER AU (BEFREFEEEEE. UEH. KT

Wi, FERERL FERIERE. RS SHEbR R SRS

STRAGERRBFRICER

sfEZ/ | & E|& F ,
Fola|D S NN N iE
B ﬁﬁﬁﬁﬂl?i@ﬁn 56 B | BERGR Bl

% ing T g 1)

Berberine exerts an anticonvulsant | fff ff
N effect and ameliorates memo 1.1.1
L/E\A e l%‘%n $ . . . . . >
1 s | o 2010 2019 [ impairment and oxidative stress in a
- ' pilocarpine-induced epilepsy model
in the rat.
N The Sphingosine 1-Phosphate | Bt 14
T//E\; X %%7 $ s p
2 e - 2010 2019 | Analogue FTY720 Alleviates | 1.1.1
g | LE/1.2 . . :
Seizure-induced Overexpression of




P-Glycoprotein in Rat Hippocampus.

S E Glycyrrhizin, an HMGBI1 inhibitor, | fff 14
17998 o exhibits neuroprotective effects in | 1.1.1
s | B {2010 | 2019 L .
e /41 rats after lithium Pilocarpine-induced

o status epilepticus.
N \ T‘;‘_“%) = N
1w X mﬁ M Alteration of plasma cytokines in e A
= ALZE, 71 2010 2019 atients with active epileps L1
ST w23 P prepsy.
Disruption of the blood-brain barrier | [ff 14
WX | FLE, after eneralized  tonic-clonic | 1.1.1
b% v 2010 2019 ‘ g | onic-c (?mc
= /2.3 seizures correlates with cerebrospinal
fluid MMP-9 levels

| I, 2 g 1 e s ‘ b F
it ]ﬁ < oot oo | PATME SRR | LIRS |
e ’ & NG9 FASARE IR K A .

#/3.2.4
SR R it o
g LA, 2010 | 2010 P 2SR w) A A a9 245 40 Y 1o

A E= ! R FH o




