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[ Abstract)

Studies have shown that the kainate receptors(KARs) plays a very important role in neurodegen-

erative diseases. The excitatory neurotransmitters can cause up-regulation of KARs expression and neuronal cell death

through excessive activation of KARs. Studying the mechanism of action of KARs can provide treatment target for neu-

rodegenerative diseases.
[ Key words]
therapy

Kainate receptors ( KARs) ;

BEMRR-MEER PR M L%, 8
PR R TS RIS R AR 2 1k (mGluRs ) FI B FEI A
HMFZR(ICluRs) , 2 5HE SHEZE N LB,
BEMESARNER T MERAT;, ESAK
2] GEIZA %, TR VR T B 20 B A R S AU
RBH AT BELEPRHEREER LGN PES
HERER. HPBETRZKN A5 N-F Z-D-
RAFR(NMDA) R4 o FHE3-ZH-S5 4 7
FMETN PR (AMPA ) SR FIZL 3 4 FR ( Kainate , KA) 5%
£(KARs) . 4308t KARs B%5H 9070 FI4E BT BE
SHATHIR, H 6 EF KARs S ERITHAER
FRRIBTST K LA 1R KARs £ 5 R SRR
L

Excitotoxicity; Neurodegenerative diseases;

Epilepsy; Gene

1 ARSBRZENSFHEMMEESBRY

KARs NECi& T HGEEE FRIZE, Bi15 =
FEEERERZAEEREY, N FRAMERES,
KARs 4373 8 037 0 BIR Fh e p s | R m A
VR R I SeHES ), B AR AR EE E AN — B
N K31 M3-M4 2 8] (3R JE G540 3, 76 M1 BRI K
25 120 MEE BRI A M3-M4 Z AT K4 140 4~
BEBBERREZERFFEHRE, 2504 S1
X .82 X, EfRSRESEEHRERIR, 5% 4E
BRI EAE XY, MERAK C K EB R
ZHAL BRI AL RN B AMS AR, 5
RREEEFE R, Lerma! Fleck™ %8757 %
B S2 X EMA BB BRERE S KARs Xt AR Z &



- 368 - Chinese Journal of New Clinical Medicine, April 2014, Volume 7, Number 4

BEhF s E AN FHUBRMES %, KARs A F
T 32 A4 % : GluR5 . GluR6 . GluR7 . KA1 . KA2,, 4
X} KARs B F 7 51| [ IR B 5E SO KARs 43 5
4 % : GluR5-7 1 KA1 ,KA2, 4% % B GluR5,
GluR6 \GluR7 BE W] A B+ 4H A T2 MU BEPE I R R R R
AR AR AT A REN R RA R &,
i KA1 .KA2 HEE5 GluR5-7 AT R REME
FHEZ MR SR, KARs [71Z 57 T i
OB RMERNES TR TOER T AROEE
&, xRN ABHAESFRURET KA %
RIEEM R 2t , AR KA & H R AFEHERHR
MIDIRE A 257, X KARs THERHE R &M 7217 1Y
XEMEMIE BRIE KA T, BFH#E—SH
9-*_;';[6,7] .
2 ESBZENSHINEEDEE
EPWRMERGE P, KARs H40A FEEPTE
WX ER MRS ESF X, KARs
FANKBAREYZEMREIWFEE—ERNE
5B CAl KRN E B3R K GluR6 KAL Fi
KA2 T2 14 78 CA3 IX (AR 4u ] 25K GluR6
1 KA2 W 3Z {4 ; 76 /N i 1 Purkinje 40 M F B FK X
GluRS F1 KAL W32 {4, S0k 4H i W] 3 R 3K GluR6
I KA2 32" GRS B7E7E TS CAL KK y-
FIHTEBR(GABA) BB RIMIZTT I, EXTZRMF
ROF5E & KA1 mRNA {URRF CA3 Xl DG X
B, T KAl MK FEALET CAL K4 RZ0 A
ERAMEY . KARs 7778 TR AE BN S 20/
AR B B, FEXE CA3 X B 2R 4 4k (MF) s A BB
FEKEINT KARs /- FHI4AF M2 il J5 IR B (L
FEAE : 7E GYKIS3655 ( AMPA Z &R R HTR])
F1 APV ( 2-amino-5-phosphonovalerate, NMDA 3% {4 i)
TN FFTERT, RE R MF, FT 4 U 2] —Fr 2218
FHi B 32 8 i (B R 22 1 FR IR, T 7E KARs F5 315
CNQX R 7E7ERT, LA F ™ . RBtA H X1
PFERY KARs AR AT WHFE, N S MEEER
BT, KARs 0 A] A 7 7E F =8 fok b, A0 SR Y
REAE IR AN S5 1% i XU 40 B (BT B 2 ok B0, — i
AA KARs 5HAW A SR Z K, #5510 & AMPA Z{&
SEFETRMER" {5 KARs 5 AMPA Z{k it
[F] A5 i B Jo i 2 A0 4900 1 € fi S5 WL 3 (IPSC)
IR R D . BHF5ERY KARs AR RERE g
BEMI L (GAD) #3574 %, GluR5/GluR6 5%
RAERRKMNER R, ©5 GAD MiX ik [F#&iX
MG AT BB S WM R ER —EX R,

3 ORERZANEEREN SNEMLEEYE
R

3.1 KARs ST MEFTHENILE BER
VER—FMEEMXEEMERE, S 5PN EFH
ARG BRI LLRHERIE SR, Ho o R B £
% AEBR AT RS BUM MR PR YR BT R AT
SN R A A T P M AT M R BRR
RAERR AL MFE T o TEX AR AT TR BT
o, AP R AL R (EAA: Glu/Asp) 415 9 41 2%
RN SER—F MBI, H—RIAN
“YNRENET RV P R BT RP AL . — 2 LA AMPARs i
KARs %33 BE¥OE , B3 Na* (H,0 KB A4
BB B B R R AE, BT AE LN 9 R A R L
NMDARs 33 B 48540 5 (1 Ca® " WIRESEVE P9 30 Fn o
ZAHIR R MEFET NARAE , 5 RSB R (R R 4 Y
MR E FIARER RS AL B 3, B
WA ZE BN R R A ot (KRB AT
PANRMBETHEE 5, FRFE AR
MEMEEHES C RELAG X . REBRZ RN K
Bl EHMIE SN Ca® MR, Ca’ TG KE
BEAB, i—8 A S (NOS) FHEWMES A(PKA)
& AR E S E B, AT B4 M E e
Fio 3 CHkIRE , KARs F1d B 3E, S8 Na™ A0
A Ca’t N, W Na ™ B AR AL ABTE L L-BY s i ()
BT (L-VGCC) 2 FF Rk Ca®" KB,
BETE sha s Tt 2 KARs Bt s
Bl Na* R B Ca* PRI, BERF SR R4k, 8T G
EABKGESIE FEELRES, THETERE
ZEFET(E 5 M. H b MAPK i@ % (245 ERK,
JNK/SAPK \P38MAPK = %% 5+ 17 i % ) 7 40 Mo A4 I/
Tt AR AR AR K AR - AU M B8 JNK Kinase
(INKK) , 43,45 MKK4 (JNKK1 ) #1 MKK7 (JNKK2) ,
5= INK/SAPK G BE ) FIBOEY . — 7 THBEERILIY
JNK3/SAPK fR{# 4% N 5% R B -F c-jun B7E 35 i
58 Fas-L 3Rk , B ME Fas-L 5 Fas ZIRZES N FH
MEFETS; B — i, T4k 89 INK/SAPK B 7E I,
AR EE, W Bel2 FEH W PR (A Bax/Bid,
FR MR B, I B caspase FKIREH
caspase-3/caspase-8/caspase-9 S5 TE , A I &k
BARFERT I RFET:"" , Caspase-3 #iFR N “FET-2K
", REFRT- ST E 5 BRI RN EH, &
PTAE 5 5% 398 B P I — D E B0 17, procaspase-3
(caspase-3 HIRT/AR) ) F= WAKZEAL A caspase-3 fY T
EURTHEZLHmESHUR WIS, EHAT



PEIGRGES 20144 48 #71d% H4l

hAZER, BEREMR LT RITR N
TR, 45 R R W B E R Z {& . JNK/c-jun, caspase-3,
bl Fasl 4454 2R AE AR s B4R P . KARs
N RN R VR 5 4 RSN B
%, NEREE A AT L AEF %, Chen &
KA i#S Lamyl KO /NRMZE MR, SR BT
/NG R M 2T R HYUE R TREM
R ARG BN R EE R EES) Lamyl
KO /B B mp SURT 3% hin i 28 40 2o 7 78 P B
B A AT RGN BB R R S FRELE
FX, AR E TR FRBAME M ES T
ZENMEEENHRG . SETH, KARs A 71
UM AS TR IR T S A e AR PR 32
PGB FEET RS AL Na” (H,0 E5HE
41 PR B ; SRBR PNES B F R T 5 iR BB AOTE AL R
FET-HLHIMEE . FEZA2HRENET, 0
HMANEE R I FE KT R SR I, LRI A 5
— B,

3.2 KARs A S MMM EFHESHEBITHE
FRIRRR  MEBITHRERIREOA N R —F LIH
MRFT R EBIER, IR E RE NI BEM S K
BBk FEE N RHE M R R, TLR B A BT R
R BRIR (Alzheimer's disease, AD) (14 535 ( Par-
kinson disease ,PD) | T T 1§ £% % J ( Huntington dis-
ease , HD ) FILZE 45 1M & 18 (L 4E ( amyotroph iclater-
al sclerosis, ALS) 25, iX Ba 95 ¥ ) 3 [5] 0 B 22 45 B
bk adl CEEECEZE ) (N i< R O R )
BE— SR B MDY, 23 . Tau HH
Lewy /M Huntington % [, A-syn FFIRIKED
IR FTHIBICPRF] Bell SR I AD B
ENARTRERERGEFEMRELE, BE
REZRRAEREZBNNEB TR, Hbp
FYRERT IR B0 Tau 25 S A] LU A S SR Y
BA, XHMEERE SRR EBRK TS,
M7= A PR FEMEAE o ZEXT caspase-3 $B A5
WK B, caspase-3 VI IEH WA T, £ EH
B2 57T 5 ERT RS VIR
FEH(APP) R FEE (Presenilins, PS) Tau , Huntington
SEBRAIKEE, XEEA L IFFER caspase3 [
PIEIRLR P2, SEITE B Sk R TR R T
55 XAEMEMZMMIIET . KARs IS ca-
spase-3 JEALI N, XF APP &5 8 (7K % B F th 3 38,
23t 353 S5 3R 1 R K S = BB ISR 40 AR BT T (5
5, T, £ PD IR P AN, ZEKMAET

» 369 -

I 5L ERMET ENARRZ M ERER
3%, Saporito £ E LR IEH, PD A P AR
kAT BETE 4L, {8 MKK4 FIBEERILEY INK )& B
BRI, TS INK F 5B HERE, RBLE
FREEM AT T, H5, FERME FRRA R
REBHASEBRMFEHERAANEERR, SR,
BN R Y A M RE R I BB 2T A
5 , AT 3 A 2218 28 P 40 i R & P FE T FNTh BB
K. FAMARRERBUSNNAYERSER
ZRBFEHIRI AT 78 PD/AD SR R B 2R
TR,
3.3 KARs NS MMM EEESBRP KRR
WO = —FHE P IR TR, RIAM R TTHI R |
FEHERERE, WG (PR AR GE) &%
RO R BN ATE R, 2 SRR TR I B 4 4 1] B 3
Z WERERZETMNSHEHARAE T, KE
FFTIESE GluR5 GluR6 #E R EILH P EEE
BOYEFE , B BR GluRS 5k R VT 338 i /) GRS 6 ok vl 5
ifi GluR6 H:F sk /NEXT KA & B KEIM 2, 7]
DABLIT KA %55 gamma {5 AR RE B e 7
XEFRMZEFEN X B ETHARREX:
GluR5 HZZET CAl XK GABA B [EI#&T |,
i GluR6 #7#EF CA1.CA3 X 41k 48ME I, KARs
TEBAE T, A EERAE A GABA HE#H 22538 IR MBI
RS RENT . FEXT R FR i m PRIG YT A2
Hyeh BB, CA3 X MR TCAELE 2581, #E T MF {1
B 2E, SYRIREL N 41 2 B BURL 40 O (8] TE AR fo
B R T RCAT IR | s Rl 5 B AT BT R B
ZICHI TR R B SRR K TEXT I R AR
W5 B SR W &, QluR6—PSD95—MLK3
FEERENMRILTPREEMMER . BRSER
¥ GluRe, BT SR MG HERKER 95(PSDIS) |
MLK3 20430, EBEER Ak INK 38 i, 48 4% ) T i fb
JEY) c-jun, BLTE Fas-L, caspase-3 & 4 fUSET-,
Liu 2™V 85— R 7E KA S BUR KR R I Fas-
L BRIEIGIN, FiEER I Fas 5 FasL 856 FI BA
caspase-3 FFER MM T, HENH KB, Herzog™
A A 4R 0 B2 A =N A [R] e B AT hn BB &0 , BV EE
A8 EH B AR, RRZBFRN K
AT 5 LE M E K A SRR KRR
ARo
4 WERITHETEFRATEANAR

BRI R BRI M ERIT IR RRERAER
WA R, EERES YRR ZE RN B, E A



+ 370 -

Chinese Journal of New Clinical Medicine, April 2014, Volume 7 , Number 4

SLEFRBTZHREHTEEMEL, BERR

B RN aENRE, EENBRERES. M4

IBFTHEAR SR, MO T B 5 A TP 08 R

ITRENTEMEEE" B R, W KARs FBE

FIFET= {5 S B 0 AH QBB 5, H X 2R AT MR AR s

B /EMA. Chen £V 3 EHEE B KPR

B, BT LN #7K % W BFE R M ST X B

MEUSME, Ca’ MFE RAMEEL AR WA —

2, SHEEGIE B HERE, BN EETE nNOs,

PKA %88, RIVFEH 7, B £ R BRE T 855

FRAFMERREDEZER . NO Xt

A RPIEMH, BFRFRS NO £ 55BN WK E

HH R, B NO BE{A2Z549), 40 GSNO/SNP <]

procaspase-3 {3 WAEEAL , IR A B ERZ A INK,

caspase-3 i EAL , NTTAZIATT B /Y™ . Ca-

spase-3/caspase-9 $LIA N RS T BN EE K

R, SRR N RS ARREKR, 5

S 0 8 30 A0 B% K caspase-3/caspase-9 IE P 1Y 25

Yy, REM B M R IR AT B R B AR . X ]

HHEBRTEMZ TR XA, BEE (CERR

Wi 82, EB) X & AD 4 X iR AR B AY o Eh

ZICARRPERT ", BAMLTHRBHERE

T —HEREENFRIA, BBRRTIRNRR T3

YR BA T RRER TR .

5 &iF

P ERITHERR PR B S E R I RE RN

LB KARs BTS2 B TR R, (BEHAE

PREMAERT PRI R, BT A TR sE

BH B, MEESTEYFEERPAHRET,

BEXF KARs B 23R 17 HE AR B BT ST EMRA,

ERETHE,

&% 3rk

1 Nanao MH,Green T,Stern-Bach Y, et al. Structure of the kainate re-
ceptor subunit GIuR6 agonist binding do-main complexed with domoic
acid[ J]. PNAS,2005,102(5) ;1708 - 1713.

2 Berbon A, Gervasoni A,LaVia L, et al. Human GluR6C, a functional
splicing variants of GluR6, is mainly expressed in non-nervous cells
[ J]. Neurosci Lett,2008,434(1) :77 - 82.

3 R B, ERUR. Kainate U SR HBIFER(T].
s i RS Btk M 2 SRSk, 2007,20(3) 182 -~ 186.

4 Lerma J,Patemain AV, Rodriguez-Moreno A et al. Molecular physiol-
ogy of kainate receptors[ J]. Physiol Rev,2001,81(3) .971 -998.

5 Fleck MW, Cornell E, Mah SJ. Amino-acid residues involved in gluta-
mate receptor 6 kainate receptor gating and desensitization[ J]. J Neu-
rosei, 2003 ,23(4) 1219 - 1227.

6 FRS, XME,Y K, E KA REEAHNHETNERE

10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

gl )], PEASTEK,2012,16(2) :287 -290.
Chen ZL, Yu H, Yu WM. Proteolytic fragments of laminin promote ex-
citotoxic neurodegeneration by up-regulation of the KA1 subunit of the
kainate receptor[ J]. J Cell Biol,2008,183(7) :1299 - 1313.
Paternain AV, Herrera MT, Lerma ], et al. GluRS and GluR6 kainate
receptor subunits coexist in hippocampsl neurons and coassemble to
form functional receptors[ J]. J Neurosci,2000,20(1) ; 196 —205.
Dreier JP. The role of spreading depression, spreading depolarization
and spreading ischemia in neurological disease{ J]. Nat Med,2011,17
(4) :439 -447.
Vignes M, Collingridge GL. The synaptic activation of kainate recep-
tors[ J]. Nature, 1997, 388(6638) ;179 - 182.
DeVries SH,Schwartz EA. Kainate receptors mediate synaptic trans-
mission between cones and ‘off’ bipoar cells in a mammalian retina
[J]. Nature,1999,397(6715) ;157 - 160.
Frerking M, Malenka RC, Nicoll RA. Synaptic activation of kainate
receptors on hippocampal intemeurons [ J]. Nat Neurosci, 1998, 1
(6) :479 - 486.
BCHE, NBEH, W 5. KA ZRMBTRART]. SR
J&,2004,10(2) 150 - 154.
Nicholls D, Attwell D. The release and uptake of excitatory amino
acids[ J]. Trends Pharmacol Sci,1990,11(11) :462 -468.
BT, F/MME, EI0E. Mttt @i P IS K IR &K
TERITHR A P IR R ], o 2 3 58 i, 2007 ,23(3 ) :289
-292.
Vincent P, Mulle C. Kainate receptors in epilepsy and excitotoxicity
[J]. Neuroscience,2009,158 (1) : 309 ~-323.
Minden A,Lin A,Smeal T,et al. c-Jun N-terminal phosphorylation
correlates with activation of the JNK subgroup but not the ERK sub-
group of mitogen-activated protein kinase[ J]. Mol Cell Biol,1994,
14(10) :6683 - 6688.
Katunuma N, Matsui A,Le QT,et al. Novel procaspase-3 activating
cascade mediated by lysoapoptases and its biological significances in
apoptosis[ J]. Adv Enzyme Regul,2001,41.237 -250.
(8 . ARRE B Caspase-3 MK R WA T
RBFEL D). M B M BB, 2010.:1 - 54.
Porter AG, Janicke RU. Emerging roles of caspase-3 in apoptosis
{J]. Cell Death Differ,1999,6(2) :99 - 104.
WWHE, % {E, AL K. Caspase-3 J49T M IB 1T M B Y BT HD
AT AR 54 Yy it R ,2003,30(2) <175 - 179.
WICH, M, RAE. S AR R SHERITHEERI] B
RS ,2009,38(2) ;18 -24.
Gervais FG,Xu D, Robertson GS, et al. Involvement of caspases in
proteolytic cleavage of Alzheimer’s amyloid-beta precursor protein
and amyloidogenic A beta peptide formation[ J]. Cell , 1999,97(3) :
395 -406.
Fasulo L, Ugolini G, Visintin M, et al. The neuronal microtubule as-
sociated protein tau is a substrate for caspase-3 and an effector of ap-
optosis[ J]. ] Neurochem,2000,75(2) :624 -633.
Saporito MS, Thomas BA, Scott RW, et al. MPTP activates c-Jun
NH2-terminal kinase ( JINK ) and its upstream regulatory kinase
MKK4 in nigrostriatal neurons in vivo[ J]. J Neurochem,2000,75



hEGERSESE 20144 48 HBT1H 48

(3):1200 - 1208.

-+ 371 -

against neuronal death induced by kainate in rat hippocampus via

26 Fisahn A, Contractor A, Traub RD, et al. Distinct roles for the kain- nuclear and non-nuclear pathways[J]. J Biol Chem, 2006, 281
ate receptor subunits GluRS and GIuR6 in kainite-induced hipp- (25):17432 - 17445.
ocampal gamma oscillations[ J]. ] Neurosci,2004,24 (43) :9658 - 30 Herzog AG. Progesterone therapy in women with complex partial and
9668. secondary generalized seizures[J]. Neurology,1995,45(9): 1660 -
27 Mulle C,Sailer A,Swanson GT,et al. Subunit composition of kainate 1662.
receptors in hippocampal interneurons [ JJ. Neuron,2000,28 (2) ; 31 F WMEEAEBAERFSEHRBRBREAEPNOER
475 - 484. [D]. k¥ . & H A% ,2006.
28 Epsztein J, Represa A, Jorquera I, et al. Recurrent mossy fibers es- 32 ¥ A% 17a HETEEXT APP/PSINZa Z:RES 40 AR A BN

tablish aberrant kainate receptor operated synapses on granule cells

from epileptic rats[ J]. J Neurosci,2005,25(36) ; 8229 —8239.

(AR H 2013-11-27][ A4k & &

W B E AL BB SE[ D). K Y« RIKR,2010.
Foesr]

29 Liu XM, Pei DS, Guan QH, et al. Neuroprotection of Tat-GluR6-9¢

IRl 25 TS A T 7E FP 30 B SR P B L 2

WALk, HRAM(ER), | BE(FR)

fEZELr . 530021 FET, ST BRI E— MR ERET R
EZ A HHR(1985 - ), B B 0, B0, AR BR BRI , 9T 07 18 - % DLBE 693807 o E-mail :317697334@ qq. com
WIES . HIRIT(1960 - ), 5B SRR, B L25 00, EAEEEIT, BEFEH 1 3 WAB B93I7 o E-mail : ganlangge® 163. com

[RE] RSBTHT P e SRR AT RN AR RERF R, BRERR Y&
JE o I HALST AR RS BT S AT AR, AT A (LR R FER AE IS , 3% KBl YIS RIS AL , [RYed X AT
SBUER . AR THLE] AT RERAG ST 40 i UMY B U B B R X A U Z SRR T
NG (5 By 0 B IR 25 AUt AR OT BUR AR o BRI R BB ST A S 6 LANBLAE O Bl B 1R 25 3
WIF T RBRE R, FP AT SRS M E B E X K, BRI L THRRE M B
(X&R] +THRPEIE: RPRWT
[FEZES] R73 [XWIFRB] A [XFHS]
doi:10.3969/j. issn. 1674 —3806.2014. 04. 34

1674 —3806(2014) 04 - 0371 - 06

A application progress of concurrent chemoradiotherapy in medium-term and advanced cervical cancer
GAN Zu-huan ,GAN Lang-ge ,TAN Yi. Department of Radiotherapy, the First Affiliated Hospital of Guangxi Medical U-
niversity, Nanning 530021, China

[ Abstract] The chemoradiotherapy for medium-term and advanced cervical cancer has better efficacy than the
pure radiotherapy to improve overall survival rate and progression free survival rate, it can reduce the recurrence rate
and improve prognosis. Chemoradiotherapy is not a simple radiotherapy combined with chemotherapy and chemothera-
py can not only kill cancer cells and tumor subclinical lesions, also increase sensitivity of cancer cells to radiothera-
py. Chemoradiotherapy mechanism may be: chemotherapy could inhibit tumor cells’ radiation damage repair, reduce
the proportion of hypoxic cells which is not sensitive to radiotherapy and promote the tumor cells entering into the radi-
ation sensitive cell cycle synchronously. Most think that the effect of concurrent chemoradiotherapy program based on
cisplatin is better, concurrent chemoradiotherapy has more side effects than alone radiotherapy, and its concrete usage
is still in groping stage.

[Key words] Medium-term and advanced cervical cancer; Concurrent chemoradiotherapy



