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[ Abstract]Objective : To study the relationship of brain—derived neurotrophic factor(BDNF) and a—amino-3-hydroxy—5-methyl-4—
isoxazole—propionic acid receptor(AMPA) receptor without GLuR2,to further regulate BDNF and the receptor of AMPA and to pro—
vide theoretical basis for protecting hippocampal neuron. Methods ; Eight pregnant SD rats of 17-18 d were selected and their fetal
rats’ hippocampal cells were separated and cultured. The cells were randomly divided into normal group(N group),BDNF group, N+
NASPM group and BDNF+NASPM group. All groups were treated with Synapto GreenTM C4(FM1-43) and patch clamp. Quantity of
synaptic vesicles and the function of synapse were recorded. Results . Results showed that the second fluorescene intensity of BDNF
group (750.23 + 137.81) was obvious higher than that of N group(554.41 + 16.42) (x*=7.22,P=0.030) ; while fluorescene intensity of
BDNF+NASPM group (525.93 +72.64) was lower than that of BDNF group (x*=13.18,P=0.000) ,indicating that BDNF regulating
AMPA receptor without GluR2 may be one of the mechanisms of BDNF increasing the function of synaptic vesicle. What’s more , BDNF

HEENB S 75, Email 4198664@qq.com, group had higher frequency (3.34 +0.280) and amplitude
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E&UH: AR aXAFALTHMAA (%5 :81071056), 0.000) and (-16.3 +1.98) (P=0.000). After BDNF group being
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adding NASPM, frequency (1.740 = 0.207) (P=0.000) and amplitude (-15.50 £ 2.52) (P=0.000) were reduced,indicating that BDNF

can increase AMPA receptor mEPSCs by regulating the AMPA receptor without GluR2. Conclusions . BDNF may partially adjust the

AMPA receptor without GluR2 subunit to enhance the function of AMPA and activate the synaptic vesicles.
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naptic currents
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Fig.1 10-day cultured hippocampal neurons NSE ( green fluorescence ) and GFAP ( red fluorescence )

immunofluorescence photographs (200 x ,upper picture;400 x ,lower picture )

F1 BEHFMI-43LBFHETEBLR (x2s)

Tab.1 Comparison on average optical density value of FM1-43 staining among groups ( x +s )

5% 2 WYL (A2 K-W A

45 PR TRRE 2 W ofE Plf X
REK PE
N4 7 25219+ 13.60  554.41+16.42 -32.733 0.000
BDNF4] 9 252.53+22.51  750.23 +137.81° -10.290 0.000 X 1H:19.032
N+NASPMZ 8 252.89+ 1132 527.83 +30.57 -27.473 0.000 PA{H:0.000
BDNF+NASPM4] 9 251.66 +22.94  525.93+72.64" -12.647 0.000

a5 N 2 IRYL (A HLAS ( Nemenyi K5 x°=7.22, P=0.030 ) ;b, 5 BDNF 2045 2 YL &S ( Nemenyi K536 x°=13.18, P=0.000 )
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B2 HAR—MEFFTHEE FM1-43 £EE R (200% )
Fig.2 FM1-43 staining image before and after the intervention in

the same field of view of each group ( 200 x )
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Fig.3 Results of patch—clamp recording AMPA receptor
mEPSCs in each group
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T :a, 5 N AR EL (LSD— Jr¥k PAE BDNF 2424 0.000 ) ;b, 5 N
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33 i

AT JEVRL, 45 T ANIEE R 2 i i 4 420
DAy, BIE HLAR B R 2R R 5 B0 M iy R A 2
WAk, AR FRL R [ 45 Ca® 8 T8 FF 5, DA T 42 108 2 fih 2
SRR RELA 51 A 5 fih 22 6 P 3 o it - =R
TR A2 5 2 M J b A2 AR ZE A (i 28 il AR
BRI Al JE it M S Ml f FLURE , 2E T
fih 2 2 fll J 1 28 TR R S HRLASE, S8 LS A A 38 1Y

FM1-43 J2&— B A RS 0 1) 5 e ekl | H
FEvm R PE L A, REAR Ui S R 1 B i K M 1)
S5 5 30 A5G X A3 T 5 v LR 43 05 B PR B B
P Hoae ek, HAEM AR ansK v, 28610
T R AR AR N e 2 B,
PR FM1-43 ZE7K A B, A E 3 3 i ol
b K 2548 Fp A AT 0 e T F AT 9 Sk I T AR 1k
FM1-43 5841 AN 38 F 00 248 Mo e s
THT P A A T 8 T 0 6L A T I A 1) 2 fi 2 9 1L
FIE I A ok P P ok o 0 9 5 A4 e RS Rl S
VRN, B LA FM1-43 (5% 600 5 nT DL WA D) RE %8



— 154 —

BERERKZFR 2014 F£5 39 E5 2 85 ( Journal of Chongging Medical University 2014.Vol.39 No.2 )

il 20 FM1-43 et bric L UEiE AR %
PR PR T 2 fih 2 700 5 68 B A 2 A T B, 25 5 0
LI A AR S A M 3 00 B AR AT CO, MR, (4
LA A 2 IS ], 5 FLIOG LR A 1 2 1242
AEAE CRIIE B 5 [A]— LB T W] — 200 b 76 4 BT I 28
fih g A A, MRS B3R 2 TR AR A A, A5
SRFREFE 10 d WA S Zon i, 2454 FM1-
43 Jufiy Je ot R AEFOR | 38 B[R] — 0B b 220
BDNF 2b PRI J5 5 fioh 2 0 1) A8 A AR OO0, 45 SR 2 30
10 d ¥ Shpf 2T 40 i FM1-43 440 kRiC 10 58 fih 4
1, %5 BDNF Ab3 3 h 5, i & L s 28 fh 2
AR, X 51250 S 2ot H BDNF X 5 fir
FEUL FE M 285 R — S

TE LSR5 fih A% 328 3 A5 v 5 fih 0 760 25 0 179 3 il
RS EAGSE BDNF 58 fi 4% 33 v 58 il 1)
RERYSZMR , I FH S A B R AR TE SR 98 AMPA 324K
mEPSCs 7254k, AMPA 324K mEPSCs F4 i B X T
AMPA SZ A B ECE AL S AR I 2 i 5
fih 4 7 DA S il T PR ST O ARE S RS S, B
AR LU 5% AMPA A2 B8 38 H K/, A
M S B AMPA SZAARTIRE . ASBISE N FH R A e
LSRR SR 10 d 4ot N A BDNF §iff5 AMPA
Z & mEPSCs 255 7R - i FH] BDNF J& , BDNF fg
1 D 2ot 2 fil b AMPA 3244 mEPSCs Fi4 451 2 K
R 3 Y9G BT RS, B AMPA 324K T i sm | 4
WF5E 25 5 5 S0k P/ 2 B R 45 S —Ee17,

AR FN, AMPA 3Z 4K i GLuR1~GLuR4 W5
PLLH R, B HEHR T 1S N 3 3 PR IX B 1
ALY & S ZE R F 1 AN T MR B C A
B AL M AA5 F RN s R X A AL, 22 5]
FEAEMLTM C i, 45 FGE o C A [F] AR
N A EAE S, & GLuR2 SN AMPA 5%
SRR IK Ca 8BV A S GLuR2 AL
FRE) AMPA 24K Ca* il B MR B . GLuR2 WA
£ AMPA Z AR AN & e T AMPA Z &1
Yrfedett X5 GLuR2 W3 A9 85 th s A A FE #0
R, ASBHFE 1 FH AR S FE T AS & GLuR2 AYAMPA
Z R B K7 5% NASPM SR A58 A & GLuR2 W % 1)
AMPA 3Z{&5 BDNF B %, K NASPM il ABDNF
Z v, Bl NASPM 5§ BDNF J&[a] i A LE #5535k v g
7% 3 h, HCEROCIERE TS BT A S GLUR2 1
L) AMPA 24K )5 , BDNF % 58 fifh % 336 3F i v 2 o
SEALHYFZI , FM1-43 JL a5 R B Ui NASPM

F BDNF 525640 Ji7 , FM1-43 YL {058 650 )% 11 . kb
AU NASPM /i BDNF 20 %¢ 650 A%, Bl NASPM
AE i 25 0/ BDNF 1410 2 fih 4% 326 v D) B 58 firh 24 340
3% — 3k L HIR  NASPM 5 BDNF 3% 35 150640
(NASPM+BDNF 41) , i FH B B i S AMPA 32 {4
mEPSCs (42 K M5 il ad i A NASPM, A BHIETAS
7 GLuR2 1) AMPA SZARA (0 FL Ui, B P VA I U
D RIS o B 45 R 3R I . N FHNASPM
F1 BDNF Ji5 , 5 A #HHC SR 9 AMPA Z /A mEPSCs )
W K AR A R TR AN NASPM () BDNF 5256 2H A5 sk
A AH5 N 4URIR B R R C 25 5 DLk
I P b 2 36 495 B 6 B BDNF BB 3 % A & GLuR2
() AMPA 32 M4 (1) 45 SR 1 fin 28 fil b AMPA A2 4411
k.

ZE L Jrids ,BDNF A GE# /i i P8 15 A & GLuR2
[IAMPA ZZ 1A 25 BDNF 3455 % fil 1% 16 3 F2
TG Ak 2 fil 3 0 R4 TR AMPA 2 KT R RAE T (H
JEBDNF [k Fh i 1R F G 2R S AL A7 Bk
— L IE B E AMPA A2 {45 W 35 1) 4 A A8 b 45 ok
TESE, DT A UG ET X P F AMPA 321 K A7 47165
Eypp 22 TR AR

& £ x #

[1]  Chen K,Henry RA,Hughes SM,et al.Creating a neurogenic envi—
ronment: the role of BDNF and FGF2[J].Mol Cell Neurosci,2007,36(1):
108-120.

[2] Paradiso B,Marconi P,Zucchini S,et al.Localized delivery of fi—
broblast growth factor-2 and brain—derived neurotrophic factor reduces
spontaneous seizures in an epilepsy model[J].Proc Natl Acad Sci USA,
2009,106(17):7191-7196.

[3] Bartkowska K, Turlejski K, Djavadian RL.Neurotrophins and their
receptors in early development of the mammalian nervous system|J].Acta
Neurobiol Exp(Wars),2010,70(4) :454-467.

[4] BR B, AN Z -3 S—HT B e 4 DY RRSZ A48 B
ST IR SRR )] 92 FH R B PR 2%, 2012,9(1) : 151-153.

[5] Kew JN,Kemp JA.Ionotropic and metabotropic glutamate receptor
structure and pharmacology[J].Psychopharmacology (Berl),2005,179(1):
4-29.

[6] Liu B,Liao M,Mielke JG,et al.Ischemic insults direct glutamate
receptor subunit 2—lacking AMPA receptors to synaptic sites[J].J Neu—
rosci, 2006,26(20) : 5309-5319.

[7] Caldeira MV ,Melo CV,Pereira DB, et al.Brain—derived neurotroph—
ic factor regulates the expression and synaptic delivery of ae—amino-3—
hydroxy—5-methyl—-4—isoxazole propionic acid receptor subunits in hip—
pocampal neurons|J].Journal of Biological Chemistry,2007,282(17):
12619-12628.



KERKXFZIR 2014 F£5 39 5 2 #1 ( Journal of Chongging Medical University 2014.Vol.39 No.2 ) — 155 —

ERR

DOLI: 10.13406/j.cnki.cyxb.2014.02.006

FrEEbK Iy g AE K Bt Ty L 7R B A
B PEpze s R4 AL AL

REfRAE,H A, RERE, A
(ERERIR AR L R B 2 R LB A B SORIT T T S E A s LR 2 B R B G e s KM LA FH
RESFFIZ I ST E PR SR, FR 400014)

[ ZE]B IR R AR (status convulsion, SC) J5 1 5 HL A= B2 55 165 2 i YRR 4 2578 972 7 (brain—derived
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41,441 80 HL, B TR S S AR A -V 27 S il SCABTARY s AN s e S AR AR KA X BRZE L 3T 1,714,221 d B RS ARG
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