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Antagonistic effect of bexarotene on A f3,;5.;;—induced inhibiting action in glutamatergic synaptic transmission
of hippocampal CA1 pyramidal neurons
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Abstract Objective: To explore the damage effect target of A3 on hippocampal CA1 excitatory synapses and the possible antagonistic
effect of bexarotene. Methods: Postnatal 7-14-day—old Wistar rats were used as the research subjects. Using a whole—cell patch clamp
technique, and in voltage —clamp mode, spontaneous excitatory postsynaptic currents (sEPSCs) and miniature excitatory postsynaptic
currents  (mEPSCs) were recorded in CA1 pyramidal neurons of hippocampal slices. The changes of the amplitude and frequency of the
sEPSCS and mEPSCs in each group were analyzed. Results: After ABysss (1 pmol/L) application, the average amplitude and frequency of
sEPSCs and mEPSCs were significantly reduced compared with the control group (P<0.05). Following application of bexarotene (5 pmol/L)
to ABas_3s group, the average amplitude and frequency of sSEPSCs and mEPSCs were significantly increased compared with the AB,s.35 group
(P< 0.05); and compared with the control group, the difference was not statistically significant (P> 0.05). Conclusion: A, 35 has a damage
effect on CA1 pyramidal neurons, resulting in the decrease of excitatory postsynaptic potential and synaptic function damage, while
bexarotene has a presynaptic and postsynaptic site of action to antagonize A, ss—induced synaptic dysfunction in hippocampal CA1
pyramidal neurons.
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1.1 A4

111 SERMAARTC T NG W (ACSF) 143y
(mmol/L):NaCl 120,KCl 2.5,CaCl, 2,MgSO, 2,
NaHCO; 26,NaH,PO, 1.25, #j4jH# 10, F NaOH ¥
pH EZE 7.4; BN A (mmol/L):KC1 130,
CaCl, 1,MgCl, 2,EGTA 10,HEPES 10,Mg-ATP 2, H
KOH ¥ pH % 7.2,

1.1.2 25 5l KT R (TTXO M bk
W55 T 5 ABss s, DL UP VT, Bicuculline, Mg—ATP,
HEPES, EGTA T3¢ Sigma 23], HAy %8 b #
PR AL A [ P s, M AL s AR A

1.2 Fik

121 KRB DN h 4 il A 7~14 d fiE
JE Wistar R ZE55 B2 22 Bh 2 B T SR B A iF T
Frahgy SR ), MEMEANBR o PR Sk RO, BT
0~4 CE Y ACSF 1142 A1 3 min, 285 IR 30 Y)
Fi#L(Leica, VT1000S, f&[F ) 7E 0~4 Cifi % ACSF
DI Ry 350 wum FTEESH R, 65 R 5 g
FE 3 32 CHEA A ACSF IR EEPFE 1 h,1h
Jo AU BE R O 28 °C, S gl R e AR B

95% 0, + 5% CO,.

122 sEPSCs fll mEPSCs it 5%  SLHfEF R T
(22~25 C)PAT HHFF 1 h 5 0T S ik A 8 =i
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T it G Eh 2 L 95% 0, + 5% CO, HfFIf) ACSF 17
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)BTk 3 35 B 4145 (Sutter, 26 [ ) Fir bl 92 T
HEARAE 1~2 wm BYSEE FIC S AR, K HU B N
TSRS AJKHLBRAETE 3~5 MQ. 40 f54)45
TR cCD EUERAE R 58 (Dage , 55 F) R HUAN i 3
TS . SEARERER A CAT X B A 20 Bt 2 7 o]
$2, A MC SR UG 78 R BB 12 5% sEPSCs
1 mEPSCs, 10 5% K H gap free B, Hf il ML &
=70 mV . iC 3% sEPSCs Hl mEPSCs i [i] ACSF 3
TR BRI A LR A 30 wmol/L 1 Bicuculline
MHl y-E 5 TR (GABA) ZAKBIEN . id#
mEPSCs I8 T 1] ACSF ¥ 3 Y - 4R i A 209k i
K1 wmol/L ) TTX il 4 L i AN ShVE L. 44
MiC SEE UG FASE 5 min JFIRICSE, 454110 1]
N5 mine SCISTHTKRASF MultiClamp 700B( Axon,
EH),BIERERO N Digidata1440( Axon, XH),
Belic s A pClamp 10.4(Axon, SE[E ), SCKC
SRR SRAEUR Jy 10 kHz, JEHN 2 kHz. i
S i L ER I E PR AR B0 R /N T 209% 1 £ 8
AT RO

1.3 34 SEERSr AN IR, ABas s AN DL VD
BUTANHL (n=T ). FHETFHICTRN 5 min XTHRL,
Xof R A IIAT AT 2540 5 SRFE AR A 1 pumol/L FY
ABosss, B 5 min J5 FFURIC 5, IC M [E] 5 min, /E
1 ABosss A3 SRJE IMALHRIE N 5 pmol/L ) DLV %
11, [AEERRRE 5 min J5FFURIC %, 10 %A 8] 5 min, /F
KLV T AR PR

1.4 %itF 7%k KM Clampfit 10.4 X sEPSCs F1
mEPSCs BHaE1 TR B RS HT, S5 5R D xR
TN, BT R SPSS 17.0 FA4 kAT B R 2 25531
YEEIF Graphpad—prism 5 #f4, LA P<0.05 h2E 5
FERTE 2598
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2.1 &L CAl R4V 2T AMPA % 4AAF#)
sEPSCs t@ E AR F 69 %4 7F Bicuculline(30 pumol/L)
TETE AR B ABasss( 1 pmol/L)FAE ACSF #E i
W, R AT R 10 S S ZE 0T sEPSCs, 4551
R SXTRRAIAR LE , T S R 2870 sEPSCs I BE FlAm
R B ERAR (B 1A) ., sEPSCs “FXIMR I H (42.63%
1.45)pA B8/NE](27.68+1.05) pA(n=7,P<0.05), F-
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i R AR T 35.1% (& 1B);sEPSCs - ¥4 4 % i
(1.260.13)Hz /8] (0.74+0.12 )Hz(n=7,P< 0.05) ,
SERPTRREART 41.3% (K 1C) o 28 ABysas AbFR)F,
PRl R th S 2%, IR 298/ N (& 1D) ;sEPSCs
BRI R ] s S Y (a1 1] =S A s W R R S
WIS TE ) o ] ABos-as ABFHLISE AR D 5 o
ADVEEBIT (5 wmol/L), 4R J5 iE s ¥ B 4 42 6
sEPSCs. Z53 om : DIVP BT R[4 i sEPSCs A% A1l
R, FLAZE TR HRAL (& 1A) e 5 ARy AL,
22 ULV T (5 wmol/L) Ab PR , sEPSCs 247 i )
(27.68+1.05)pA 1 1E](38.58+1.90 )pA(n=7,P< 0.05),
SERIR R R T 39.4% (& 1B) , Bk i A ih 28
R R THE (8] 1D) ;sEPSCs #1411 (0.74+0.12)
Hz 3413 (1.08+0.10)Hz(n=7,P<0.05 ) , i 51 5 1
45.9% (& 1C),sEPSCs H BRI a] [a] pg@ 4 /)N, i) ]
B8 Rt oA th & 20 s i (& 1E) .

22 AEDL CAl RAYZ T AMPA % 4hA-F#)
mEPSCs & & fo 47 69 AL {E TTX (1 pmol/L) .

Bicuculline(30 pmol/L)FA7E S5 T id sk S 2o
mEPSCs. [A 5 A A ABosss( 1 mol/L)Ji5 , Vg Eh
2270 mEPSCs M 2 R [R50 2 BRI (] 2A) ¢
SR IR AR LG , mEPSCs ~F- 2l &2 11 (20.59+1.57 )pA
W/NE](13.73£1.42)pA (n=7,P<0.05) , & BEFEAR T
33.3% (&l 2B ) ;mEPSCs “FXI4R M i (1.12+0.12)
Hz /N 51(0.662£0.10 ) Hz(n=7,P<0.05 ) , il FEAK T
41.1% (&1 2C) o 28 ABosss AOFRJT , HiR M S840 A1 i
LR IEF IR EE VR /N (& 2D ) s mEPSCs H 8RS ] 1] B
AR K s a] fa] B 2o A ph 26 A5 5% B/ N (& 2.
5 ABysas AAHEL , 2 DI VPETT (5 wmol/L) A HL S | VF
b 2550 mEPSCs 340 B (13.73£1.42)pA 340
#(18.30+1.33)pA (n=7,P<0.05), F- X IR EE I 75 T
33.3%( & 2B) , ki R A &4 %, iR B e
(&1 2D ) ; mEPSCs ~F-#1551 23 i (0.66+0.10 ) Hz 3 fin %]
(0.94+0.11)Hz (n=7,P<0.05), “F¥jHiH w1
42.4% (8 2C),sEPSCs H BRI a] [a] pg 4 /)N, i) ]
B8 Rt oA I A28 s i (14 2K ).
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Fig1 Comparison of SEPSCS amplitude and frequency among three groups
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Fig2 Comparison of mEPSCS amplitude and frequency among three groups
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FHAE BT IR P 1 BRORE s BEE R Hp K 45 25 JE BRI,
AB FERIRXT AD sZmm AR UL AD & FE ik
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B EBEZRL K] AR 55 RO 2 fih i B4
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M FH 2 A PR R DR A 1519, ABos a5 M A AIG AMPA 52
1451 sEPSCs Fll mEPSCs FOSUR AR IE , 4271
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TCIE il 24 P | i LI 28 Ml it 477 , e 25 R AL ED
UET AT AR nIXT o fil= A ph 2 FEEVE T . K DL
U TTIMA ABos s ALFRIT 7 T 10 F J& , AMPA 5%
KA F 1 sSEPSCs Fl mEPSCs (14451 % F i 22 %5 1
1t HAZ0 T B4, 4578 DLVD BT RSl i bk
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