—122—-

I EIERARES M5 2016 -2 A5 215552 85 Chin J Clin Neurosurg, February 2016, Vol. 21, No. 2

- &g &* .

Jaki 2 E R E A RS mTORE 53 4%

WAE EBIT K7

EHAR FA

(R8O 5 JRAk B2 A T A K L sl i e R A

[XEHS] 1009-153X(2016)02-0122-03

Bt B & T A R (focal cortical dysplasia,
FCD) J&— e i UL A0 5 RS ME TR M0 14 2 2 &
Wi ATAESR , X FCD A Bl LK FCD 0 AL
Wil B oT AR Z e FL s W) d bh A R AL E
(mammalian target of rapamycin, mTOR) {5 538 i#% A%
PTG S 2 TC R A5 R T AR BRBUIE YOG R, Rk
FHRIZWIANAYT FCD B s B T AR

1 FCD#tiA

FCD L R AFAF J2 ) Mg B2 J2 (0 25 40 25 6L, 1
A IO S FHESN S5 2L, nE K 2ot SR
W TT R IR S A AT 1) 5% . FCD AT LA
BT —A 2 X ANTELSE B LA B2 XL
AR L E R AN RN BRP, 2011 4, [ PRy
IR IDE SR AR S FCD AL ZUF R (I R R BN 2852
G2 KB, B FCD 43 =209, T AL T AR AL
FCD T AUAN A5 T il fe 2 0y e Bt 3 o e
7 gt R S AU A5 A O s i e
AAESFEFCD T8, B ROV MiZ s AR
RLE ey kb oG ) RE e ik A 25 W SR PR . FCD
[ B MRI TARRB N B BT AN &5 5 R R
ARG S . FCD N 22 A Bk 4k &, I
Ehhgifk (T a Y ) , 5B 14 g an s 28715 i 28 i o
Je A5 (T 7Y) s 3 3B 1 IS R T (T Y ) | i i
P05 ki SR AP A M 2 5 R P B P 45 (T
d#A) . MRIZ W] LRk epas . FCD 1T A =208
U8 F AL A R R A S, an s B R o S T 42
JC,ERANMA . MRS SERANIEA BB 55, FCD 1T

doi:10.13798/5.issn.1009—153X.2016.02.025

SGIUH - WAL AT R SRR (A11301-10)

PR AL 2 443003 WL B, W4 — I PREABE 2SR (1T 42
R RN )

HHAEH : FHEH , E—mail : xiongweiwangyc@163.com

[ xktrER] B

[FEERBARIDES] R742.1; R 744.42

85309 a8 COR B BRAAA) A1 D 7Y (HE BBk
M) s MRI— 2 B B 0728 JBE | S 1 [ 6 B Jog
NHEBEE S RN A 2%, B R IE S
I 19 T A — AT e B A ) 3

2 mTOR{ES & MKTE FCD ZmHL & FHI1ER

mTOR 24 A= 4 oAt B vh Z R D e 3 Y
OB, Lo anE s 40 A K R A | e A
W SAE BN ATH BT AAFEY . mTOR AT mTOR & &
1 (mTOR complex, mTORC) 1, mTORC2 iR =
mTORC 1 HA Fh A% 2R AU, 3 i s R LR 3
P i (phosphatidylinositol 3—kinase, PI3K)/#E F % i
B(protein kinase B, PKB/Akt) {5518 1% & 4 VEH , t
AT LE S S B T PR — R AR 1 S6 TR
VIR FUBA . mTORC2 X 5 M8 FAHX AN
JR T LIV Ak L TA AR B B 2% 1811 G 1 3
I HJ2 A KR 7 340 PI3K A 538 B 1 — 3 2
L5 BB AL AE (tuberous sclerosis complex, TSC) 1 3£ [A |
TSC2 3L N5 105 YL (R 2k BRI A K ) 2
H A (phosphatase and tensin homolog , PTEN ) F&[H |
Pl 25 T Y JR A L DY 1 A5 4 g B DR 8y T A o
mTORC1 FImTORC2 (& ™. TSCHFCD 1Tb A2
ZUEFARIME , X $E7R mTOR {553 i Al fig /& FCD B
AR TEIR N o F5E E L A HFFEETEFCD Ib bk
BT mTOR {5538 P& (TG , AE 3K E i 1] 2545
AR 2875 TR B 20 e A & B AR
FE LB FCD T b H % 3 mTOR (1 F 35, 13-
JUBSARC P 2 I 1 th B AL, TR IR, i
BN B AR A TR 5 e S A s AL 7 3 ey
A PTEN FE R AR R BT 2L FCD 1Y
HLVFRAE, I HaX A S R I n] IR s = 4
IE XA B mTOR {5 7@ B il fES 5 T FCD 9k
AR M,

I Ah, WF 5T ik & BN FL K IR 8 9 B (human



FHEIER SN 2016422 A 2521455521 Chin J Clin Neurosurg, February 2016, Vol. 21, No. 2

-123-

papilloma virus, HPV ) 16-E6 SRR EAE—41FCD 1Ib
R kM R R FCD WA ] fE 2 s 551
E . ET ARG FCD 4H41 R i 1 E6 S HER
TR AR TR (1 S6 IR0 — 3K, EERAESBR
Y, X B HPV 16 1] BB 2 mTOR 15 -3 i i 48
TR REEH LT, 53— W5 e S T X R UL
Ao LinZE9E204 FCD b B A 186 B
FARYIGARA A2 HPV16; 78 27 ] FCD 1 a &
Frh LA 6 B I TR bR A R I #) HPV6,
HPV16-E6 J% 55 [ i35 mTORC1 (WL A Wi s . D
IR TSC2 B, P2 RA T 19 TSC2 FEf ; QPG
3T R LA 1 £ 11 D 1 R AKTT, #1 i) TSC L/
TSC2M™, WFFEUESE , PBK/mTOR (5 Sl ig 2 5 T H
YR B AR S  TE FHAR BE Y B A
AT B A AR, T — 25 (R % 2
NG R FECFCD B , BB 7 2 L)
B B, PPAR o8 25 BRI & & IR ()

TR
3 FCD 3|2 RoHLl

R R AESE: FCD 1 —A 5 WG RAFAE . 3
AR, X RCD 28 40 17 Hi A B 1 DA Rl 2808 1Y
FE LA 5 200 B P A 530 % 2 T ) 6 R I 9 o
2, AR U Bh A R S I v 2 B, AR
mTOR {5 53 [ 1 16 FL 3458 T, - FLX Fhmiie & 15
AL AR E L IE X UESE T mTOR {5518 I 7
T A A= VR H T — AR TR 2
SR A VR T FCD 3 & HL A [, sl w3 6r 34
AR A SRR . U — I A ETFARY)
Bk FCD 2l 205 17 23 4 MEA P M & A . 7€ FCD
i £ BT B2 1 TP AR A B R A A I R B, AN 2
JITA 0 5 A e A BT A S R P AR SRR . FE X
BEE A eh | FOHEAR 2N O e B AR DA PERRAE , TR TR
AT N RO A . T BRI R 2%
75, EATAAEAE T B8 23 (2 i 28 foh 7 LTV AT 1) 2%
PG 2% . B ERRAEP 2 oe RS E , 5 5 fin
Je P2 TC AL b2 AR5, 5 R 5 fil 5 A 28 oo 4l
JHLRSE 2 AR Ak , SR AN M ) 244 1 . X FCD B I 44
(RIFSE & B, FCD [ 5 fik 35 | A 1 2 fih 5 10 il
SRl LU ) FIAH B 19 1E 5 B A AR K22 5, it 5
BT RPLETTIR S 0 R e 2 N A VR

4 TSC5FCD

TSC & —Fh i T mTOR % ¥ 7 %L &l TSC1 Fil

TSC2 AL 5 | R () H Y i i Mgt A9 . TSC iR
BRI AEA B K b5 — 2 FCD AR B2 5 45
W g DEMEAR TR . P mTOR 15 538 # 7]
FELE TSC & A K A B i VE R, T LA TSC &
SR BT ] BE S ZAHFFE FCD B ECHAL I $2 it —
SEfE . TSC2 KK B 28 AR Bl T A A R RE #4600
B M4ATIE X — s TE— 2 TSC R & B3] TIEsE
W, S5, ORI AR Z R RN, S
28GRI A A A LBt J2: TSC 5 R A B EE A
FRHELRES . WFIEIE K P, BB AL 451 v 0k w0
PR M AZ PRI B 22 T P o 1 EL A8 s, LTI S 32
i B AR & B S BRI 20 AL B i A 5
A 5| R

5 EZ%mTORESEBIGWIGITHAR

XFFARATE 2R FCD B30 3, indEThRE
DAL, AT AR IS 4 RV Bk — e ik 24
P73 AT — 2 Hu B ) R 3 AR S U &2 A
S EE MBFARIELAE . FTLL, 25903697 I RIETEATS
SRIBNITIIY o RS8N FH B AR 25 B AT A A i
mTOR {5 Z# %, EA11EH T mTORCL, #y i H T Ui
I FITERAL , ABK 1S i A il o€ 2R
YA R B 4B PRI A e st T 1 FH 3 1 2 26 T LA
U D DA 1 i 37 AR I TR RN B B A o M PP 2T TR
PEAC I Bz 2 R 24t P R IAEE R A HURUIR 1
ML BB 2R B AN R sy Fikfr
T, FETSCLRTRM R 2R B A RN, R W14h
55 2 0] AR 1060 & VR R s i RAE T,
T I 30T P B A 2 T LA A & VAR | FE K
S AAFI R, BBk, 78 PTEN 3 B i B 1 /N B
TMAEE 2R AT DL b 35 0 55 MR A 11 5 B R 40 e A
FREEIIA], B 1E R0 28 0] BE AR, 4K /N R A A
FERTEPY, R A R, BRI R A S UGS
VC 5 BT X B0 o0 400 P TR 2 1 500 5 A i
1, XS I, mTOR {5 538 I B 3G I AN &
B IAMIR 0 &P . AT E B4 mTOR Y
A TG . Ban, —A~TSC L, W B A
5 IR RS R B B4R T, R VRS B e b
TP, SpAh, EIAEE R T LIS A K 2 E G
i S PR 9 A IR & VR AR s s
TIRE™,

H B, FCD B &R HLHIA SR A SR ARV 28 o %t
mTOR {5 %53 [ 9 IA L, o4 FCD 2 W FIG 7 ik 5%
PRAL TR AL AR SEUE S mTOR (5538



—124-

I EIERARES M5 2016 -2 A5 215552 85 Chin J Clin Neurosurg, February 2016, Vol. 21, No. 2

B 1A 0 ol 700 s TR T AT — o VR R (2 X
F eI SR A T RV P 75 2R Rl B
L FRAIFSE . AN, FCD 595 35 0 AH e P58
FCD Wy FlR; 2 Wi R T Ao St 137 i L

(&% 30ik]

(1] A4 RS0, 2% P, S5 Ui 8 DI i 227 0
L) P R 2 MRS RS L 2008, 13(9) :524-526.

[2] Marin—Valencia I, Guerrini R, Gleeson JG. Pathogenetic
mechanisms of focal cortical dysplasia [J]. Epilepsia, 2014,
55:970-978.

[3] Blumcke I, Thom M, Aronica E, et al. The clinicopathologic
spectrum of focal cortical dysplasias: a consensus classifi—
cation proposed by an ad hoc Task Force of the ILAE
Diagnostic Methods Commission [J]. Epilepsia, 2011, 52:
158-174.

[4] Wang DD, Deans AE, Barkovich AJ, et al. Transmantle sign
in focal cortical dysplasia: a unique radiological entity with
excellent prognosis for seizure control [J]. J Neurosurg,
2013, 118: 337-344.

[5] Laplante M, Sabatini DM. mTOR signaling in growth control
and disease [J]. Cell, 2012, 149: 274-293.

(6] Ak 2, ARICAR , HEFEAE . mTOR {55 3 B 5 0[], B
Mz 2SR 2R 0, 2012,39(2) : 168-172.

[7] Puffenberger EG, Strauss KA, Ramsey KE, et al. Polyhy—
dramnios, megalencephaly and symptomatic epilepsy
caused by a homozygous 7-kilobase deletion in LYKS [J].
Brain, 2007, 130: 1929-1941.

[8] Samadani U, Judkins AR, Akpalu A, et al. Differential
cellular gene expression in ganglioglioma [J]. Epilepsia,
2007, 48: 646-653.

(9] FRUESS, FEWRR, 2,55 mTOR {5 ‘Sl 15 HIF-1
o2 VEGF[J]. AEAnihfbz,2011,31(6) : 838-843.

[10] Ma J, Meng Y, Kwiatkowski DJ, et al. Mammalian target of
rapamycin regulates murine and human cell differentiation
through STAT3/p63/Jagged/Notch cascade [J]. J Clin Invest,
2010, 120: 103-114.

[11] Zhou J, Blundell J, Ogawa S, et al. Pharmacological inhihi—
tion of mMTORCI suppresses anatomical, cellular, and beha—
vioral abnormalities in neural-specific Pten knock—out mice
[J]. J Neurosci, 2009, 29: 1773-1783.

[12] Chen J, Tsai V, Parker WE, et al. Detection of human papil—
lomavirus in human focal cortical dysplasia type 11 B [J].
Ann Neurol, 2012, 72: 881-892.

[13] Liu S, Lu L, Cheng X, et al. Viral infection and focal cortical
dysplasia [J]. Ann Neurol, 2014, 75: 614-616.

[14] £ ¥¢, 8 7. TSC-mTOR {5 518 B AEME AR S IR

B S AL ] TP R 4, 2010, 32(3) 1 354~
358.

[15] Buchkovich NJ, Yu Y, Zampieri CA, et al. The TORrid
affairs of viruses: effects of mammalian DNA viruses on the
PI3BK-Akt—-mTOR signalling pathway [J]. Nat Rev Micro—
biol, 2008, 6: 266-275.

[16] Alonso—Nanclares L, Garbelli R, Sola RG, et al. Microana—
tomy of the dysplastic neocortex from epileptic patients|J].
Brain, 2005, 128: 158-173.

[17] Wang Y, Greenwood ]S, Calcagnotto ME, et al. Neocortical
hyperexcitability in a human case of tuberous sclerosis
complex and mice lacking neuronal expression of TSC1 [J].
Ann Neurol, 2007, 61: 139-152.

(18] 1) I , BRI , AR iU, 55 TRPCS 7525715 1 il A AE i
il K R SR BUR S5 T B RIA (] B S AR A,
2013,35(8):712-716.

[19] Marin—Valencia I, Guerrini R, Gleeson JG. Pathogenetic
mechanisms of focal cortical dysplasia [J]. Epilepsia, 2014,
55:970-978.

[20] JRI AR, SRAHEEE , FEB Ak, 25, BOMME R R Z K EAR
RSN BHA YT (1], 4 [ B B 27 A5, 2013, 27 (4) £ 248~
250.

[21] Huang X, Zhang H, Yang J, et al. Pharmacological inhibi—
tion of the mammalian target of rapamycin pathway sup—
presses acquired epilepsy [J]. Neurobiol Dis, 2010, 40:
193-199.

[22] Galanopoulou AS, Gorter JA, Cepeda C. Finding a better
drug for epilepsy: the mTOR pathway as an antiepileptoge—
nic target [J]. Epilepsia, 2012, 53: 1119-1130.

[23] Zeng LH, Xu L, Gutmann DH, et al. Rapamycin prevents
epilepsy in a mouse model of tuberous sclerosis complex
[J]. Ann Neurol, 2008, 63: 444-453.

[24] Ljungberg MC, Sunnen CN, Lugo JN, et al. Rapamycin sup—
presses seizures and neuronal hypertrophy in a mouse model
of cortical dysplasia [J]. Dis Model Mech, 2009, 2: 389-398.

[25] Buckmaster PS, Lew FH. Rapamycin suppresses mossy fiber
sprouting but not seizure frequency in a mouse model of
temporal lobe epilepsy [J]. J Neurosci, 2011, 31: 2337-
2347.

[26] Muncy J, Butler 1J, Koenig MK. Rapamycin reduces seizure
frequency in tuberous sclerosis complex [J]. J Child Neurol,
2009, 24: 477.

[27] Parker WE, Orlova KA, Parker WH, et al. Rapamycin pre—
vents seizures after depletion of STRADA in a rare neuro—
developmental disorder [J]. Sci Transl Med, 2013, 5:
182ra53.

(2015-03-24 it , 2015-06-04 & [1])



	2016-02_部分62
	2016-02_部分63
	2016-02_部分64

