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Effects of binocular form deprivation on neuron excitory postsynaptic

currents in adult visual cortex
Yu Tao, Yin Zhengqin, Weng Chuanhuang. Southwest Eye Hospital, Third Military Medical University,
Chongqing 400038 ,China
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Abstract Objective Our previous study demonstrated that binocular form deprivation (FD) in critical period visual
cortex of rats can inhibit the development of N-mehyl-D-aspartate ( NMDA ) receptor and prolong the plasticity stage. Present
study was to investigate the excitory synaptic transmission of layer [I -1l neurons from visual cortex of adult rats manipulated by
binocular FD. Methods The visual cortex slices were prepared from Long-Evans rats aged from postnatal weeks (9-week-old
rats and 7-week-old rats) after 14-day binocular FD. Patch-clamp whole cell recording techniques were adopted to observe the
postsynaptic current. Presynaptic stimulation was given at 0.5 mA through bipolar stimulating electrodes placed in layer [V.
Postsynaptic currents of layer Il -l neurons were recorded with recording electrodes. Excitory postsynaptic currents ( EPSCs)
were isolated by holding the membrane potential at — 60 mV, which was close to the reversal potential for inhibitory postsynaptic
currents. Then NMDA-EPSCs were isolated by adding CNQX into artificial cerebrospinal fluid after EPSCs were obtained. Above
current isolations were confirmed by pharmacological method.  Results Input resistance, resting membrane potential and the
peak value of postsynaptic currents( PSCs) were unchanged in adult visual cortex treated with binocular FD in comparison with
9-week-old rats (P =0.336,0.976,0. 983). No significant differences were found in peak value and 10% —90% decay time of
EPSCs and NMDA-EPSCs as well as the NMDA-EPSCs/EPSCs ratio between 9-week-old rats and binocular FD rats (P =0. 951,
0.773,0.827,0.901). Conclusion This study indicates that binocular FD has no effect on excitory synaptic transmission in
the adult visual cortex.
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i Hl N-BH E-D-K & & B ( N-mehyl-D-aspartate,
NMDA ) 32 {8 Ji 55 1 9 & B A8 4k, DT & K AT 384 5%
gt AR FD R 7 T L3 B4R K B K
B & TR ME B R (excitory postsynaptic
currents, EPSCs ) 48 B (4% , H Hif ¢4 5k A X HRE
AR KRR 2ARICREMZAEBATE
BAR,BERFERKBRWE FD /5, KW & 2 M2 6 5%
H EPSCs L1 0L, 3 — 25 T % NMDA Z &4 &
B B R A0 A AR R R R T 4B M OIS L R A
fER .

1 #HBE5FE

1.1 SLEHR

1.1.1 S2%#Y 5 Long-Evans A, 30 H (5=
EER¥RIEFEABHRFA LR Y B 0ELE),
AR, A7 AR RE LS H,9 Hig KK
15 R,

1.1.2 =HEH (1) AL WA | (artificial
cerebrospinal fluid, ACSF ). CaCl, 2.4 mmol/L, NaCl
124 mmol/L, KCl 3 mmol/L, NaH, PO, 1.25 mmol/L,
MgSO, 1. 3 mmol/L,NaHCO, 26 mmol/L, (2) i{“Eh¥
i K ¥ B ¥ : choline chloride 110 mmol/L, CaCl,
0.5 mmol/L,KCI 2. 5 mmol/L,NaH, PO, 1. 25 mmol/L,
NaH, PO, 10 mmol/L, NaHCO, 26 mmol/L, & %j ¥#
10 mmol/Lo(3) i 4F 30 ¥ I3 )7 % & W : S0% 1 B &F
ACSF A 50% JRAESh ¥y ki R U0 Fr W BC . (4) Bk
VR : B % B8 8 232.4 mmol/L, MgCl, 2 mmol/L,
HEPES 5 mmol/L, EGTA 0.5 mmol/L, ATP 2 mmol/L,
(5)&ME T EEHKA (XE Sigma A7) . EH
-8 H T B (gamma-aminobutyric acid, GABA, ) Z {4 [
Wy F & 8 4t F 88 ( bicuculline methiodide, BMI )
10 mmol/L, M a-BR3-BRS-FRA4-BWHEE
( a-amino-3-hydroxy-5-methyl4-isox-azolepropionic acid,
AMPA ) 5 {4 BH T 7] 68 H-7-1 & M -2, 3-= B (6-
cyano-7 -nitroquinoxaline-2 ,3-dione , CNQX ) 10 mmol/L,
WeHE ¥ NMDA 52 4 BH Wi %) L-2-520 2558 PR 2 L R
(D,L-2-amino-5-phosphonovalerate , AP5 ) 50 mmol/L,
1.2 s

1.2.1 AR FD ARARIME 7 IR AR 15 HATIUR
FTREES EEFEXRFEMTRAF UdETEREA
Lk,

1.2.2 QERRA & 20% 55038 fR B KR, A
O CEMMMPMA I H KA O ERBELE, RE R
Bk AT FF R, B o2 R, B R — ) R A 5K
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AR B A ] B0 AT 502 K [ € B ZQP-86 Rk 31
AU EEBEZENSERARNELS L, BAO0TCEH
TR BN VIR BN, RIEE AL B 3 F 17
DX B #8437 5 AR T - U0 R BE 2 300 ~ 400 pum #9 figi
R, FESr BRI ARFEE3E L 95% O, 1 5% CO, BL4E 3h 4l
RABERT, ZRT(18~25C)WHF | h J5F#1T
£ 8

1.3 40 B2 B 8 i A BT SR

1.3.1 AR ic®TE BR1AEFREE
i A, IR T S M B4R 3 ) i A
HW 3 ~4 mL/min ¥ Fi. 5L 5 8 3B B R
(twlS0F4G 8, 28/ WPI A F) (AWM K 8 ~
10 MQ) NHENE B BB AR, ERICREE, ICRE
M Pl i B 28 (MLN-2 ,MHW -3, H & Taiyo A &) ) A
I~TES, EREHES RS FRRNFEERE,
IR SR B 2 o 2 F A B ik 4 AL B, 8 IF B ST B
T R, MEEE of B2 R BB K 8% (Axopatch 200B, 3
E Axon 24 W) M, 7E B R BE L AW R J7 B R] L L BT
RET R, 3715 GO, X S E &S, T RERE
AN IR T AT R — K ER, AT BRRAATE
R B R AT, W 40 L, 5 o Y A IR ) TR TR AR
MM R,

1.3.2 ERUREAMETHINEZFE ER2
HAICRE, R EHEXT , B pClamp 8.0 K4
(Axon Instruments,USA) i ) Clampex K8 51, @ o
membrane test & O I & 40 M@ /9 % A B $i{ (input
resistance , IR ,MQ ) , %% J7 ¥ 10 % 42 =0 M\ H s 4 3 46 3
A (1 =0), I & 40 i 49 % 2 B M £ ( resting
membrane potential, RMP,mV)

1.3.3 jdx PSCs MWL RBAERBAZNZ,
FEE D SR H AR <500 pm, FEEEHBRNT K BB AL
HHTE -70 mV, i X W E T L PMBEBR R, R/GE
HE, 7 ) 3% 8% ( SEN-7203 , H 4=~ Nihon Kohden A &) %& &
Bk B R B, RN R 0.5 mA I FE R 0. 1 ms,
$HE K 0. 07 Hz, 18 F PSCs,

1.3.4 HRJZ EPSCs R B AMIIE 28 KA
TEHE —KF-mt, Frig B/ PSCs e I O, X B BT 7E
WREERARELE, ERRETH RO NE FEE
MEMHEIE, FAIE -70 mV B £ PSCs J5 , R K
PIBN A BMI, 5t 7T L4748 B EPSCs, SR J5 % #if ) B3 JE M
-70 mVZ # 3% B EE 0 mV, & B EPSCs L £
0 mVi 28 i L&k, Uk nb tf BEL T ) )5 , B 90 B 18 PSCs
ALK . UESCT EPSCs WIRFEHRMEOmV(E 1),
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Recording PSCs at -70 mV

Recording EPSCs by

FV/ applying BMI
}* EPSCs eliminated at 0 mV
PSCs recovered at =70 mV
by washing out BMI
-
H -
S 25ms

E1 EPSCs R HERNRIF

Fig.1 Confirmation of reversal potential for EPSCs

1.3.5 )2 NMDA-EPSCs Hi I 43 58 I 25 B 24
BRRUWE AMRERERMWFEEATZEHERK5S
B EVFE - 70 mV B #3475 2] PSCs, ¥ B e A i B
-60 mV, B in A CNQX, 3t v DX 15 3| NMDA-EPSCs
(H2),

Recording PSCs at ~70 mV

Recording EPSCs at -60 mV

Recording NMDA-EPSCs by applying CNQX

NMDA-EPSCs eliminated by applying APy

PSCs recovered at —70 mV by washing out
CNQX and AP;s <

s
© 25ms

B2 #MEEBEI-NE#HLT NMDA-EPSCs #1455 R I8 iF
Fig.2 Isolation and confirmation of NMDA-EPSCs

in layer I -1l neurons of visual cortex
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1.3.6 FHIASRHE RNARE K B e Ao 5 ol 72 [
E FL B BT R Y R R(EL O B AR K, 10 SR ) 46 B AR R
R <30 MQ,iC R H B 3h <20% ; fi A BH I A
BX e BH OB AR A i B S i L N A Gt . B
o A0 2 5% o S 7 4 MG 1 SR ) B ER BR BT > 30 MQ T
S 3o R v 0 VA 9 S S VORI T SR &5 R EL AR 40 PR PN
R BERAME >5 mV WA AG T
1.4 Sit¥ik
Rf A Clampfit 9. 0 ( Axon

Instruments , USA ) 3#f 7§ & ®2
SrHT Ak B, B4 48 M By PSC

. 263 -
fio P<0.05 HERALITHEL,

2 #R

2.1 XUHR FD XA AF K R 4 o0 B4 F8 4 J PSCs B
FHRHE R

e -70 mV B R HIKF B30 R KRR R
HAIERAKRAEEMZIT 11 4~ B & il A PSCs,
Xt 9 J& # K BRI XUER FD X B AT IiE 5% 40 i &9 IR An
RMP J PSCs Ry HL2IEAR LB LR 1, XU FD 4
59 FRH ki, IR .RMP 1 PSCs i LERY
GRS, R R FD A3 lUAF KR K2
2 JU B B R PR R PSCs HLZETEHT o

®1 SEXRURBEWETEERMER PSCs
BEEMER(x£s)
Table 1 Comparison of neurons membrane properties and PSCs

electronic index in visual cortex of different groups(x +s)

IR(MQ)
9-week rats 5 227.36 +32.94
Biocular FD 6  237.20 +22.56
t -1.017
P 0. 336

RMP(mV) Peak value(pA)
-70.14 £3.42 1330.70 +498. 47
—70.67 £4.78 1324.45 +313.67

0. 032 0. 022
0.976 0.983

Group n

n:numbers of PSCs( Student’ s ¢ test)

2.2 MR FD X R 4F K B W K 2 # 4 5t EPSCs,
NMDA-EPSCs & NMDA-EPSCs/EPSCs . {H £ & 1

fE -60 mV B R HIKF B, %t 9 & FMIER FD
ZHHY 11 4~ PSCs #47 EPSCs #l NMDA-EPSCs 43 % , 12
F] EPSCs il NMDA-EPSCs %& 5 4, AR KR E
JZ #2250 EPSCs 1 NMDA-EPSCs 4% T B 2% 45 45 Eb 5%
W32, WH FD A5 9 A # 4 th %, EPSCs 1§ {H |
NMDA-EPSCs i & . NMDA-EPSCs 7E 4 EPSCs w1 ff [
L% LA B2 NMDA-EPSCs10% ~90% & #% AL B 8] 2= 5 3
TGI8 X, 8 m SHR FD R0 j4FE K B R 2
B4 IC B EPSCs 38 F . NMDA-EPSCs 38 fF . NMDA-
EPSCs 7E & EPSCs 9 Jif (i L5 LA B2 NMDA 2% 75 4%
fil 15 338 3 B ) Bt AR o

HHEARME R ML T EPSCs #1 NMDA-EPSCs BRI (x +5)
Table 2 Electronic index of EPSCs and NMDA-EPSCs in visual cortex of different groups(x +s)

i 4 & sweep FHM M. K Cron . EPSCs peak NMDA-EPSCs NMDA- NMDA-EPSCs ~ NMDA-EPSCs
}EH SPSS 13. 0 é}’ﬁ _H_,;? ﬁ {4: er_ P value( pA) peak value(pA) EPSCs/EPSCs  decay time(ms) rise time(ms)
ﬁ(ﬁiﬂjﬁ‘%i‘f%ﬂ‘fﬁﬁ,ﬁ‘ﬁ 9-week rats 5 1530.93 £116.07 685.63 = 67.69 0.45 +£0.13 16.76 +4. 54 2.46 £1.19
ML T s . 0 Bk Biocular FD 5 1535.10 £209.99  670.45 £133.47  0.44£0.18  17.45£7.42  2.10%1.08
+ ° < : -0. 064 0.298 0.128 -0.226 0.633
RS R FD KA & i P 0.951 0.773 0. 901 0.827 0. 544

B HE R IR SL B A B ¢ K

n:numbers of EPSCs or NMDA-EPSCs( Student’ s ¢ test)
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WA B AR, W REEE RN EIFE R
BHRBMNE S B MW AR MBS, XML
BB AR M &8 AT 8 o, T X — B R A Y B LR
B AR R T A . MR WA T
RpATPHERRRE R T T B LB EERFIE. §
UEHE % B NMDA 32 K 75 4R i 2 M 4 7T 2% fil AT 38 %
THBEE, RZE VR EE RS S5
BE % AH BL MY 238 5% A fE B A9 4 D00, NR2A AN
NR2B & NMDA Z ik h B EM B A E AT, 2141
WERLEEEMAREBRWEL . ARSI H
PR & B, K AR B J2 # 48 5C NMDA-EPSCs 1 {H i &
BHEEMBETTSE/mENZ EREY K, IJFEH
E 4 EPSCs o BT 7 et 2 FRER .

ERABEERFNOFEHIY, KUK EMET
NMDA-EPSCs &5 1 fb.5 [A] £ 4 , 2 8] NR2A/2B 7 A!
A HISEN T T PSCs AL o ABFFE BT B9 52
B ESE, SR FD J5 M4 4F K IR, i NMDA-EPSCs
Bt B A X B A%, H NMDA-EPSCs 7£ &
EPSCs BT o b )t AN BE & & 28 /), U B SUAR FD X
MERKBRAEEN SN LEREREEm T,
2R FD J5 0 LA K B 2, KON w216 @
WEENSH 224, B R WHRE,

Yashiro 27! %t L% PR S5 47 37 10 d J7 #9 IE 3 L4
NEREN, SR IES T NMDA 3 kB i E
B34S , {1 A NR2B Z K RN 5 , NMDA 2 (K
MR EAFEE M, &I HEFREIRF, IR A RMP
BB BT T SR A 42 T Y L 2 BUBABE , PSCs Y 6 B J B 58
il S A R A AR AL TR XS bR R R T
SERLAT S IR MR 3 1 DL K R 5
EREMES SELSR, MAWRSERRH, WR
FD 48 5 9 J&# 48 t %, EPSCs . NMDA-EPSCs 5 {f .
NMDA-EPSCs 7£ & EPSCs # ff /5 b 45 1 NMDA-EPSCs
BB LR B 25, 2R SR FD A& 47
KR ERHE TR B Mt &G 3T 5EF NMDA
ZENFROMNEEM LB, S HEER: (1)
AR 5T K A R IR FD AR T B SR PR SR SR
FERE P FF AR AY | 33 T I A X AR A B 2 R 4 I 3
RMEMAT2ME, B b 20 T 0 % b5 iR
AR REA—B, (2) A EHF Arid &/ NMDA-
EPSCs 13 T 5 NMDA Z AW A+ S I, A &5
Th A3 4R TR A B B B, LA fb AT BE AR 5 5 U HD A
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TE 3 1 U R L H O A | NR2B JF 9 32 4k T B e
RWERERM. 3)h TREMEEMEZT NMDA
KA T i) NMDA-EPSCs H7E X B R R G L%,
FETT BRI 1, AMPA 32 (kA B i B B 7E 6 A
PR Al A% 8 5 AL e GABA, A S i 300 i 0 R A A5 03
FERAS R R WA 5 0 H, B SRR FD JE B9 B4R
MR JR | 24 as v #2389 15 5% T 8B 788 fb Wl BB R 5 8t
BB, FATHXXCR FD /5 B4E BB EPSCs #E47
7R A 43 8, DA I A B 5T 3 AR L B SR AT
2B VE PR BTSRRI
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