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AMPA ZARXTINTA 75 558 A K B
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[FEE)] BHH ST A K U S 2R iAo st , LA S S A Pk 2 R 52 Ik AMPA Z AR
WEER. Ak K48 H 7 B SD K FIERENLECTF I35 0 BRAL . PRI AL . PRI + AMPA 221434 8h 57
AMPA 41 (PIIA N +AMPA 41) FIPTIA S +AMPA 32 (40§15 CNQX 41 (FNIAM: +CNQX 41), #2012 X, PNiAl:
-4 R B I T 5T 30 mg/kg PR , XoF BRZH 7 S AR L 7K 3 marke 5 4201 T 4255 07 20 min 245 T E51
Y 172, B H 3R LS 3 do TNIA B+ AMPA 2L AN YA B +CNQX 4 5 FE IR A 2 5 S A MR = 347 1 ¢/L
Y AMPA 8¢ CNQX 5 pL. #5414524 3 d S5 A SR BRI Z 21, SR AR 15 T e g% B S (Western blotting ) 45l
W) AMPA SZ IR 2252 K (GluR 1, GluR2) WAL BV (T) MBS 14 (M) Foak i, I3 — & U (M/T);
K JH Western blotting ¥ £ 44 5 J1 A6 45 FH-1(DRP-1), B &4k DRP=1(p-DRP-1) R ki (AR & 25 H 2(Mfn2)
FEik ;5 A 2 v T =R AR T (ATP) & 2 )t ATP AHSCHEEG M. B8R SXFHRALAR L, I TA B AL B1US K R
I GluR 1 AR K H M/T LU 8 T, it GluR2 A8 2 1k S EL M/ GBI 8 ARG ATP 5 it S ATP A%
it 5 1 B T R, RIS DRP-1 383k B LR A 7K 7 B 5 7 i, T Mifn2 23k I T B, Ui I s A 22 W I 7 55
30 mg/kg P 0T 2 g b ARt . STTABAL Fbds A AMPA SaIF5 , GluR1 ik & IH: M/T [T
i iE—E 5 [ T-GluR1 ZE [ (T-GluR1/B-actin) : 2.41 +0.29 [ 1.72+0.11, M-GluR1 & 4 (M-GluR 1/B-actin) :
1.18+0.15 [+, 0.79+0.09, M/T [ {4 :0.78 +0.12 [t 0.46 +0.08, 34 P<0.01 J; GluR2 Fk 1A 5 T1& [ T-GluR2 & M
(T-GluR2/B-actin): 0.65 + 0.13 k£, 0.30+0.14, P< 0.01 ; M-GluR2 & 1 (M-GluR2/B -actin ): 0:17 + 0.05 11,0.13+0.07
P>0.05 ), {HH M/T A #— 2P FA% (027 +£0.10 [ 0.41 £0.08, P<0.05) ; ATP AH S Figh P — L Ak, ATP
B2 T (umol/g : 0.3240.07 [ 0.70+0.10, P<0.01) ; Z2kifk DRP-1 363k K Ui R b Kk -3 — 2 T+
& [ DRP-1 % 4 (DRP-1/GAPDH) : 2.75+0.36 [t 1.70+0.19, p-DRP-1 %& [4 (p-DRP-1/GAPDH) : 0.99+0.14 [;
0.76+0.15, 3] P<0.05 ), Mfn2 ik — F B (Mfn2/GAPDH : 0.23+0.12 [ 0.54+0.12, P<0.05), BiH] AMPA
BLEhFE N T R R A2 b AMPA 52K GluR 1 WA (2 A 35, [l A GLuR2 ) 4 P9 A8 3l , i g 17
PRI T B b AR 5 . 1A AMPA 05705, SRR B 4 L5, GluR 1 23K B H M/T FbfF X5 B B B AIG
(T-GluR1 & 11 (T-GluR1/B-actin) : 0.99+0.14 [t 1.72+0.11, M-GluR1 & |1 (M=GluR1/B-actin) : 0.21 +0.07 [t
0.79+0.09, M/T [t{& : 0.21 +0.07 I, 0.46+0.08, ) P<0.01 ) ; GluR2 F235 724k A B &, {H H: M/T e AE A S
T4 (0.59+0.09 E 0.41+0.08, P<<0.05) 5 ATP FSPER 274w, H ATP & 282 L Ft (umol/g : 0.87£0.12 L
0.70+0.10, P<0.05) ; iR DRP-1 #35 J Ha iR A /K -1 5 TR ( DRP-1 25 (DRP-1/GAPDH) : 1.18 £0.17
[t 1.7040.19, p-DRP-1 % [4 (p-DRP-1/GAPDH) : 0.37+0.10 [k 0.76 +0.15, %) P<0.05 J, ifii £& ki 1A Mfn2 235
WUJ A 5 TF 5 (Mfn2/GAPDH : 0.78 +0.10 [ 0.54+0.12, P<0.05), 3t B1 AMPA 4113 53 4 516 GluR 1 378845 114
FEIR RAT GluR2 AL [ AR IBERS 3l , TR M T TR 93 800 K BRI 2R b A4 7= e o J1 224045 . 518
PSS 3 d ZUE I STTTIAEY 30 mg/ke, AT5 R 7 HIEHAE K BUE S AMPA 324K GluR1 W57 ik T e H A2
B TR, GluR2 WEAAT F 3k T B HLIm AN N B 3, DT 5 S AR T RE K2 2h Ty 2748455 5 AMPA Z 1434
S AN ARG, T AMPA AR AT X — 4

() NIAEY ; AMPA 324Kk £Rkifk;  Hra ki
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[Abstract] Objective To investigate whether propofol can cause injury to hippocampal mitochondria in
neonatal rats and the regulation of excitatory amino acid receptor AMPA receptor. Methods Forty-eight Sprague-Dawley
(SD) rats aged 7 days were randomly divided into control group, propofol group, propofol+AMPA receptor agonist AMPA
group (propofol+AMPA group) and propofol+AMPA receptor inhibitor CNQX group (propofol +CNQX group), with 12 rats



* 190 -

A fE G A REE S 2023 4F 2 J145 35 8:45 2 ] Chin Crit Care Med, February 2023, Vol.35, No.2

in each group. The rats in the propofol groups were intraperitoneally injected with 30 mg/kg propofol, while in control
group with 3 mg/kg normal saline. Each group was given 1/2 of the first dose every 20 minutes after the first administration,
three times a day, for three consecutive days. The rats in the propofol+AMPA group and the propofol+CNQX group
were injected with 1 g/ AMPA or CNQX 5 ul. through left ventricle after the first administration. Three days after
administration, the rats were sacrificed to obtain brain tissue. Western blotting was used to determine the expression
of AMPA receptor glutamate receptors (GluR1, GluR2) subunit totally (T) and on membrane (M) in hippocampus. The
expression of dynamin-related protein-1 (DRP-1) and phosphorylated-DRP-1 (p-DRP-1) and mitofusin 2 (Mfn2) related
to mitochondrial fission and fusion were determined. The adenosine triphosphate (ATP) content and ATPase activity
were determined. Results Compared with the control group, GluR1 expression and its M/T ratio were significantly
increased after treatment of propofol, GluR2 expression and its M/T ratio were significantly decreased, the ATP content
and ATP-related enzyme activity were decreased significantly, while the expression of DRP-1 and its phosphorylation
was significantly increased, and the expression of Min2 was significantly decreased. The changes indicated that
repeated intraperitoneal injection of 30 mg/kg propofol leading to the injury of mitochondria in neural cells. Compared
with the propofol group, the GluR1 expression and its M/T ratio further increased after AMPA agonist administration
[T-GluR1 protein (T-GluR1/B-actin): 2.41£0.29 vs. 1.72£0.11, M=-GluR1 protein (M-GluR1/B-actin): 1.18 £0.15
vs. 0.79+0.09, M/T ratio: 0.78 £0.12 vs. 0.46+0.08, all P < 0.01], GluR2 expression was significantly increased
[T-GluR2 protein (T-GluR2/B-actin): 0.65+0.13 vs. 0.30+0.14, P < 0.01; M-GluR2 protein (M-GluR2/B-actin):
0.17 £0.05 vs. 0.13 £0.07, P > 0.05], but its M/T ratio was further decreased (0.27 £0.10 vs. 0.41 £0.08, P < 0.05). The
ATP-related enzyme activity was further decreased, and the ATP content was further decreased (umol/g: 0.32+0.07 vs.
0.70+£0.10, P < 0.01). Mitochondria DRP-1 expression and its phosphorylation were further increased [DRP-1 protein
(DRP-1/GAPDH): 2.7540.36 vs. 1.70£0.19, p-DRP-1 protein (p-DRP=1/GAPDH): 0.99 +0.14 vs. 0.76 =0.15, hoth
P < 0.05], and Mfn2 expression was further decreased (Mfn2/GAPDH: 0.23 £0.12 vs. 0.5440.12, P < 0.05). This
indicated that the AMPA agonist increased the expression of the AMPA receptor GluR1 subunit on the cell membrane
and shifted the GluR2 into the cell, thus increasing the mitochondrial injury caused by propofol. Compared with the
propofol group, the GluR1 expression and its M/T ratio decreased significantly after AMPA inhibitor administration
[T-GluRT1 protein (T-GluR1/B-actin): 0.99 +0.14 vs. 1.72 £ 0.11, M-GluR1 protein (M-GluR1/B-actin): 0.21 £0.07 vs.
0.79 £0.09, M/T ratio: 0.21 £0.07 vs. 0.46 +0.08, all P < 0.01], the change of GluR2 expression was not significant, but
its M/T ratio was significantly increased (0.59 2 0.09 vs. 0.41 +0.08, P < 0.05). The ATP-related enzyme activity was
increased significantly, and the ATP content was increased significantly (umol/g: 0.87 = 0.12 vs. 0.70 £0.10, P < 0.05).
Mitochondria DRP-1 expression and its phosphorylation were significantly decreased [DRP-1 protein (DRP-1/GAPDH):
1.18 £0.17 vs. 1.70+0.19, p-DRP-1 protein (p-DRP-1/GAPDH): 0.37+0.10 vs. 0.76 +0.10, both P < 0.05], and
Mfn2 expression was significantly increased (Mfn2/GAPDH: 0.78 +0.10 vs. 0.54 £ 0.12, P < 0.05). This indicated that
AMPA inhibitor promoted the movement to the cell membrane of GluR2 subunits meanwhile inhibited the expression of
GluR1 subunits, thus alleviating the injury of mitochondrial caused by propofol in the brain.  Conclusions Repeated
intraperitoneal injection of 30 mg/kg propofol for 3 days can increase the expression of GluR1 subunits of AMPA receptor
in 7-day neonatal rats hippocampus mainly distributing in the cell membrane, decrease the expression of GluR2 subunits
moving into the cell, thus causing injury of mitochondrial function and dynamics, which can be aggravated by AMPA
receptor agonist and alleviated by AMPA receptor inhibitors.
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FRAEREZ TR M2 LB ARG TE R, X TR
T R, JBRTE R 3R 5 () il 22 i P S I8 AR XL
T RRSLARE IR R, S AR PR UE 4 M e BN 1)
T, SRR S W 2 TR 5 T B0 gl A 22
RGO AT RELHT ', S SR A R AL
il v AN BB A TR AT SR 2R o, TR B
SIXPFAE R B DS AMPA 3244 [ —Fh % ay PR 2 IR
(excitatory amino acid, EAA ) 521K ) P F 15 B2 0],
i 2 R 7 A 1 (glutamate receptor 1, GluR1) ¥ A
PFATHE, GluR2 ik FHE . AMPA SZ {945
s 2R LRT o™ B A YE 5 AN Ca™
(9754l S 25 BRI FRATHEN AMPA 37
A B A2 A 2 3 AT S LR A 40 o PR, AR 51

55 B AR N FH AMPA SZ A1) sl 7 il 7R
AMPA SZARMUR 5 SRR Z R KR, i — 2
Sy M B 1 B 5 A ML

1 #R5HE

1.1 SEE S o - ERE 7 H il SD KR, MEfEA
PR AR 14 ~ 18 o, ) M Amleks iy v BN RSk
TETER PR 2R E B S50 sh Wy b AL, shWi/F el ik
7+ SYXK (¥) 2019-0004

1.2 B ordl AT - e REREH I R R
S Rt BRAL L RO . N IR + AMPA 324433
#I AMPA 41 (TNYAM +AMPA 40 ) X P IAT +AMPA 5%
PRFIHRIFR CNQX 4L (PRTA M +CNQX 4H), &4 12 H,
B FERTASE /K 2 ho TRYAB 25208 e TR 5
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30 mg/kg PV B (R B 307 0] R 2 ) ), % 2 )
ST A FER K 3 me/ke s B IR 25 24 5 BEBE 20 min 257
BRI 172,58 H 30, R4l BURHE S SR A IR
Je SRR AR SR, B AL A S0 A AR AR
£ 25 ~ 28 °C, HIAIRE AR 1E (37.0£0.5) °C, #LE
HGF 3 do TRTABY +AMPA 41 R4 25 5 4 A2 I E
TESS 1 o/L 89 AMPA (SE[H Sigma 20 H] ), BERF SE (]
TEJGXIET 2 mm , IEHZMIJr 1.5 mm &b, H1 5 ul 95
ST AR LR ORI N 2 mm, V253 4R L
2~ 3 pl/min, JFESF 5 0L ;s NIAB +CNQX L2 /:
2RSS 1 /LY CNQX(SEIH Sigma 23 7)), 4424 J5 3
BRI BRI NI+ AMPA 41
ARSI S WAL E T AT G S AR

I R R SR B SE I s Y AR R 32 5
ZyHE (H LS - TRB2021-DW-35),
1.3 RiidEds Kos i
1.3.1  HA T RREEN B (Western blotting ) il &
AMPA ZZ ANV BN K MR B ) AR R
FAHLGZE 3 d e HOREL, IS 10% K& 5
1% 3 mL/kg JBRIY 5 T Sk BBOIG L PK 1 53 1 X400 g 5 2
2, 20 0 A R R A SR IR 11, 2R JH BCA BK
PEATAE 1 B [RIRIBUIEEE F1 S A 0.01% TR B
TR 5 R 10% + I L BRIREN - 2R P4 T i
5t 2 HL YK (sodium dodecyl sulfate-polyacrylamide gel
electropheresis, SDS-PAGE ) 432 & 11 it , % % 215K Mk
3R (polyvinylidene fluoride, PVDF ) [ -, 5% Jlid

FOSRY A N BT 2 h s, i 2006 Tris-HCI
2% R VW (Tris buffered saline with Tween 20, TBST)
ERUE 3 U5 3B AR GluR1T —40(1:2000) Al
/NPT GluR2 —# (121000, ZE[H Cell Signaling 2
A, /NPT RLAR S A -1 (dynamin-related
protein-1, DRP-1) —4{ (1 : 1000), it &b e &
1 2 (mitofusin 2, Mfn2) —4 (1 : 1000) Ffhim
2 4t DRP-1 (phosphorylated DRP-1, p-DRP-1) —#1
(1:1000,3HE BD A+]), B-Wzh&H (B-actin) —
Pr(1:5000)F1 3-BH2 HMEE B 2 ( glyceraldehyde-
3-phosphate dehydrogenase, GAPDH) —3$7¢ (1 : 5000,
Hi[E Abcam A F]), 4 CHEE %, DRP-1, p-DRP-1
Be Min2 {052 B8R 1 4 5 I TBST 9L 3 1K,
K10 min, 73 5 IG5 (12 5000) FAHT R 41
(1:6000)ZEIEMFE 1 h,17HAL2E K (electrochemi-
luminescence, ECL) 4%, >R Gene Tool 3R &
Sty IR, 43 5ILA DRP-1, p-DRP-1, Mfn2 JKEE{H

5 GAPDH JKEEARY FLA, L) GluR1. GluR2 K
{65 B-actin JKEE(EAY HLEDR IR Western blotting £
MZE S, DA e B bR ER (2R 00, B0 TR —FEAR
A A 5 B U (membranous protein/total
protein, M/T ),
1.3.2 =R T (adenosine triphosphate, ATP) &
i M ATP BEEPEIAE - 414525 3 dJa Rl e K
B, PRI S W Sk BB Sh 2 21, UK 503K il 4% 10% ki
HLVEIH 5 4 CARIRES 0> 5 min, BUEIE W ; 4 CELO,
HOLVE , B AJAR il ShEoRiA . 2ol s i,
5E Na'-K'-ATP fili . Ca® -ATP [iff . Mg” -ATP B VE,
DU /NI 22 50 2R 40 ATP P24 1 umol JEHLEE
HIHEAE N 1 AIEPEBALE (umol * mg™' + h™") 3 ATP B
P = (ME A (H—XF IR A {8/ BRifE A {8 X bRl ik
JE X VAR R AR B A < 6 / RREA R
W EE . R LL B3k, 38 ok 82 A0 T DL 43S B I
ATP &,
1.4 Geit=40 4T - SR A SPSS 19.0 #4750 4
Mo THETRIIMT A IERN M, IR + bR
(% +s) Fn, Z2 0] LBCR FHERL N 2 2245007, 41 1)
WA LA, Qi 2555 MR LSD A5, Gy 254555
K Dunnett T3 5. P<0.05 NZRASITHE L.
2 BIR
2.1 WAL ZH 41 AMPA 2447 SR 1) 6 1 26
ik HEE (52 1) : Western blotting £zl 25 5 g7, 5%
HRATHH EL , PN YA By AL A= K U S 414U GluR1
AN AR T (total GluR1, T-GluR1). GluR1 IS4 1
(membranous GluR1, M-GluR1) A EHIA T T &,
H M/T HE IR S (35 P<0.01) 5 il A AMPA
ZRBEFG , T-GluR1 . M-GluR1 F31kH K M/T
B PIIA M L — T E (3 P<0.01) 5 TiiINA
AMPA ZAAANHIF S, T-GluR1, M-GluR1 A& &
M/T FCARL X555 TR i 2H W S F3AEG (34 P<0.01 ).
55T HRZHAH EL, N IR o 48T AR KRR Sh 2 40
T-GluR2 ., M-GluR2 ik W FEIR (3 P<0.01),
H M/T HAEARIA B A% (P<<0.05); il A AMPA 2214
Wah)E , T-CluR2 Bk B A NI By At — 25T
= (P<0.01), M-GluR2 ik 2 LI EHHE S
FHGET2F L (P>0.05), M/T FLENAZ P iA T 21
R F#AK (P<<0.05) ; T AMPA 2 &M 515
T-GluR2 . M-GluR2 1 &35 ft 555 PN 11 1y 4 s A5 B
I&(¥ P>0.05), {HH: M/T H AR A P TA By 20 B 5 7
B (P<0.05),
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xK1 BHARBEDHL TR AMPA ZETFBERIELLE (x +5)

- GluR1 ¥ BAfir GluR2 iV BAf;
215 T-GluR1 #E [ M-GluR1 T-GluR2 & H M-GluR2
(R ) i M/T Hof . i M/T Ho A
(T-GluR1/B-actin) (M-GluR1/B-actin) (T-GluR2/B-actin) (M-GluR2/B-actin)
X R 2 6 0.69+0.18 0.12+0.05 0.19+0.11 0.76+0.17 0.40+0.05 0.60+0.01
[RiEILEE 6 1.72+0.11° 0.79+0.09° 0.46+0.08°* 0.30+0.14° 0.13+0.07? 0.41+0.08"
TNYA T +AMPA 24 6 241+0.29°¢ 1.18+0.15°¢ 0.78+0.12°¢ 0.65+0.13°¢ 0.17+0.05 0.27+0.101
PITAE +CNQX 41 6 0.99+0.14°¢ 0.21+0.07°¢ 0.21+0.07°¢ 0.21+0.07 0.09+0.01 0.59+0.09 ¢

T - AMPA 2l AMPA S2 A (—Fh% s MEEIEMAZ 0K JBh7, CNQX S AMPA ZAASIHIF, GluR A EIRZIR, T RSN, M WIE 1,
B-actin H B- WLEHZE [ ; SXERA1LER, *P<0.01, PP<0.05 ; SRIAEALLLER, ©P<0.01, 1P<0.05

22 KAHMETH LR ATP &4 M ATP AH SRS M
(A HLAE (36 2) « S5 R AH EL , PR B Ab B 5 BT K
SRR Sh 2 2 ATP B F Na*-K -ATP i}, Ca®-ATP
ilf . Mg™ -ATP S P i F % (35 P<0.05); ilA
AMPA 2K S5, ATP 2 Fil Na'-K ~ATP fif .
Ca” -ATP i, Mg™ -ATP il i P4 35 55 79 10 g 2 i —
R RE (¥ P<0.05) 5 1A AMPT SZ &3 §il51 5 |
ATP & J Na'-K'-ATP fif . Ca’ -ATP [iff . Mg™ -ATP
it 5 PR TR P I B 2 BH 8 T v (35 P<0.05)s

x2 HAXRBSEA[ARENEATP 8

B ATP HHXEBEMELLE (x +5)

1 L ATP Na'-K'-ATP i

- (R) (pmol/g) (umol * mg™ - h™")
X IR 2 6 0.92+0.07 7.50+0.92
PIA B4 6 0.70+0.10% 3.02+0.41"°
FIAE+AMPA 41 6 0.32+0.07°¢ 1.55+0.659
WIAM+CNQX 4 6 0.87+0.121 5.134+0.43°

5 SR Ca’ -ATP il Mg -ATP it}

- ()  (umol*mg™+h™)  (umol*mg™"+h™)
papilskail 6 5.20+1.29 4.14+0.56
PIIAERAL 6 256+1.01" 2.16+0.84"
T +AMPA 41 6 0.98+0.644 1.11+0.549
P +CNOX 40 6 4.01+1.129 3.54+0.93 1

1 : AMPA S AMPA SZ A (— R PE 2R 324327, CNQX
S AMPA SZARIIHIF, ATP g =HERRIRTT ; SXTIRLL AR, "P<0.05,
bp<0.01; HSHIABLLILE, P<0.01, 'P<0.05

2.3 KM AL P LRGN T AOCE R
ik HE (8] 1) : Western blotting £zl 25 5 g7~ , 5%
HRZHAH L, RTE M 2RI A6 R BT B 2H R P DRP-1 1Y
Feik i N HBEIR AL /KT 7 B 8 T &, 107 Mifn2 1)
KB B R (35 P<<0.05) 5 iTA AMPA 321438
BIJ5 , DRP-1 (3R 3k i M HBEIR b K- B3 TA
2 E— 20T, Min2 A28 3K 1 DB PR T 1 4 i —
HRRE (X P<0.05) ; TIAILA AMPA SZARINHIH
DRP-1 B3Rk it S HBERR AL AT B NI By 2 I 2
R T Mifn2 F9 808 50 DU PR T 1 D I sy (2
P<0.05),

" P+ A+
Sbn ot 2 AMPA4H CNQX4H.

R _

D — —
AP N —— —

3.5 5+

AL

¥ DRP-1/GAPDH b 36
3 0L M p-DRP-1/GAPDH
¥ Mfn2/GAPDH
2.5
)
2.0
#®
T
1.0 '
0.5
AL PITARAL AR+ P+
AMPA#L CNQX4L
H A

AMPA 5 AMPA ZAK (—Fh %A PEE SRR AZ 1K) s,
CNQX & AMPA ZIARMiHIF, DRP-1 AL i sh JI M -1,
p-DRP=1 Mz 1L DRP-1, Mfn2 ki AR& R 2,
GAPDH >4 3- 12 H b B Wi 200 5 50 B LA,
APp<0.01,2P<0.05; SHEIABMALILLE, °P<0.01, PP<0.05

1 FBHEFEAEEBIRE (Western blotting) Rl 541 K R,
MDA A PSRN R H A

3 3 it

AMPA Z A —Fh EAA SZ206" 30 J5 T IS
ERAT YRS Al HL U, 5 S A ] S KA 2] Al
126 1A 61, T AMPA 52 (o 380 0 7] A58
ZRp 2R A . AR ET I SC G 2R B TRYA
1% (20 mg - kg_l < h™) Ay i R IS R B 2 s
T, I FLI R et s ) A A T et 405 5 TRl X —
PRI S B RR I VLEE 3 347 (phosphatidylinositol-
3-kinase, PI3K) /53 AMPA 224K GluR2 W B3 7F
P2 TR LI A Fp 383k % ) i 28 e Al I 3R T A% 3
A5 AR MR 1 B S 0 R 2 S B R 4
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1, T A TP 22 R G AEAE e T T,
ML ARG . HET AMPA 2 AARLE KK I
SIHE R A 28 A AN, LA S AMPA A2 4% 4
JfL Ca 308 5P 45 A P, AR IR AR 40 P 9 1 %ot
HERN 2 RGBT VE I AT e 5 AMPA 214 5:3
[y Ca®" PN FLIE AR AR5 5%

AMPA ZRJEH 4 NFFE(GluR1 ~ GluR4) 4 A,
B —BRARH B, P45 AMPA 2% Ca®* i3
B FE K GluR1 K GluR2 W87 s Hob &7 GluR1
fl) AMPA 32 fA%t Ca™ A B, 54 GluR2
B AMPA ZAKIIXT Ca™ A8 B PERAK . Na™ | Ca™ il
B PRGN AT 3 BB m M B %A e B . AR5
YA, [ 2 TS 30 me/kg INTA 25 523K
B KBS AMPA 321K GluR1 Bz Tk, HE -
GluR1 FiEEIF BT, M GluR2 A8 8 MR ik
T FAAR , X — A 2 380 Ca™ PRI, 2 A 22 41 it
Wi 2IMA AMPA Z IR sh5 )5, a2k i
B 5 A AMPA ZA&HI 175, GluR1, GluR2
P S IR R R [ (H GluR2 B M/T HUAEL
WS s, [l B Ao (AR 0575 LA G2 i o 156 B AMPA 5%
VRISV FNAN R AU T LB ) ik i, i
SO T A R . A AR N T S G 5
Yittad B, AUA AMPA 24K &8 ik s, HoE iy
Al st B T A8k

At i, K iS58 (long-term potentiation,
LTP) #/a] = GluR2 By AMPA 244 1] G i 1o & Fl
HoAth 2 fil 5 AL RS MR . 2 Ml RN 28 fish 7 AMPA. 32 44
7] DL i A A b 7, St R 8 2 A2 AR S 5 A
s O AU R RIS B 84, AMPA 4
GIRISNY) , S —FPo R e 5 1 Dt M b 2508
L- AR BRI . ASLG R 44T AMPA 32K
5, GluR1 Fl GluR2 ByF A2 A HE
PR IE B ) MUT HAE AR fb a5 B2, b GluR1
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