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(WZE] BH S0 A an it m50 A 5685 iR i 52 7k (LAR) 26 K U FT 3 R h e . A3k
PRI AE Wistar KB 40 2 4% BBENLECT RE400 5 A A 8 H a0l Tl A )5 1.3.5.7 F 9 Ji 45 4b 3E
— AR FHIEI 32 F 10 JRI i (g B T GORUAE Wistar KB 32 L, e B BB AL AR 7 2R 05 43 0 100 % R4 OBUER
TE 3 25 (BFD) 41 S PG VT 410 BFD+JRPE T 4L, 41 8 H o 1k X BEAL K BUAS AT o T 191, 4% 25 A1 AR B 4
1434 T SR BR IG5 & 2 JA A1/ 5 0. 2 mg/ml %070 7] JC R K BRI 35 4 8o R S0 ¢ 06 1 W46 45 A KR
B2 LAR FIBR R 30 HE R 24 (CSPGs ) 1 3R3K 43411 , K T Western blot 2 K Il % 2 K UL )2 LAR 3k,
SR REAME)ZE LAR 335504 A0 MR 40 1 5 K 28, CSPGs 323k 43 A 4 M 18] 5 5 K UL B2 2 LAR
CSPGs 5% 5 3 Bl JE % i) 38 s B gy fa #e o i AB )G 1.3.5.7.9 JE R B B2 /2 LAR 25 1A A 38 3K & 43 i)
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i (FRuEfL B=0.961,P=0.007) , IF % % MZH AR R B B 2 LAR 50158 BE a5 9 , S V5 VT 28 \BFD £ Fil BED+
SPG VT AL 2 LAR 8GR BF 3% R Mg . IR % X R4 904 7T 41 \BFD 410 BFD+5{PG 7T 41K B J% 2 LAR
B AT 5 4 54 (100. 00£2.96) % (81, 02+2.77) % (71.99+3. 09) % F1 (52. 90+2. 01) % , W {4 b 4 2%
FASZIFE X (F=18.16,P=0.015) , i % V57T 4 BFD 4] & BFD+3 P4 {T 4]l LAR 2 A AH X 3838 & 5 IE
ot BR 2L )R M, 25 S S5 25 T X (1=31.30,36. 10 41,72, P<0.01) . #if  MLKJZ LAR ] fg
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[ Abstract] Objective To investigate the effects of leukocyte common antigen-related phosphatase receptor
(LAR) on the regulation of visual plasticity in rats. Methods Fourty newborn Wistar rats were randomly divided
into 5 groups,with 8 rats in each group, and were executed at 1 week,3,5,7 and 9 weeks postnatal, respectively.
Thirty-two healthy and 10-week-old Wistar rats were randomly divided into a normal control group,a fluoxetine group,
a binocular form deprivation ( BFD) group and a BFD +fluoxetine group, with 8 rats in each group. Rats in the
fluoxetine group drinked water with the dosage of 0.2 mg/ml fluoxetine for 4 weeks. The rats in the BFD group
received eyelids suture for 2 weeks to form BFD model. And the combination of fluoxetine administration and BFD was
performed in the BFD+Fluoxetine group. No intervention was conducted in the normal control group. The expressions
of LAR and chondroitin sulfate proteoglycans ( CSPGs) were detected by immunofluorescence. The expression of LAR

in the visual cortex of rats was detected by Western blot.  Results LAR was distributed in the cell membrane,
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plasma and axon. CSPGs were distributed in the intercellular substance in visual cortex of rats. The fluorescence
intensities of LAR and CSPGs increased with the postnatal development. The relative expression of LAR was (100. 00+
3.20) %, (108.37+2.26) % ,(113.69+2.33) % ,(131.83+3.78) % and (140.11 +4.02)% at 1 week,3,5,7 and 9
weeks postnatal, respectively, the difference was statistically significant ( F = 31.70, P = 0.001 ). The relative
expression of LAR was increased according to the growth of age (8=0.961,P=0.007). The relative expression of
LAR was(100.00+£2.96) %, (81.02+2.77)%, (71.99+3.09)% and (52.90+2.01)% in the normal control
group , fluoxetine group,BFD group and fluoxetine+BFD group, respectively, with a significantly difference among the
groups (F=18.16,P=0.015) ,the relative expressions of LAR protein in the fluoxetine group,BFD group and BFD+

fluoxetine group were significantly lower than that in the normal control group (¢=31.30,36.10,41.72;all at P<

- 477 -

0.01). Conclusions LAR may be involved in the regulation of visual plasticity as a specific receptor of CSPGs.

[ Key words] Visual cortex; Neuronal plasticity; Leukocyte common antigen-related phosphatase receptors;

Fluoxetine; Chondroitin sulfate proteoglycans
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PO 25 AR 25 4, 7 A5 T A o R v R 4 O B A
FAN o FERBAR PR 2 R G0 R PNN K R4 4
22T v-%= % T R (y-aminobutyric acid, GABA) RE 1 &2
JUJA L, 24 PNN $ R Jo , L EC = GABA g 22 o0
SR A0 i ) 10 ) 0 AR, P T T K A AR )
1 H WL Bz J2 AT 8. PNN iy B RR Bk R 2O
( chondroitin sulfate proteoglycans, CSPGs) . i B Jifi g .
B A L N BB A -ROZH R, Horh CSPGs i — MR
I L FHAR 22 W5 e SR B 41, J2 PN 9 %0 1047 o
CSPGs Al 4 54 55 13 40 e [m] 70 i A S 1 B 1R Il <2 1
(leukocyte common antigen-related phosphatase receptor,
LAR) %5 451 & 4% 58 ful 4 i 200 {0 LAR 25 2 5
MLBE A 15 AT B A A4 98 5 S LD 7 5 CSPGs A %
AT B ABFFEMEE R R & 7 it iR
L B2 2 LAR J CSPGs P B0 B2 JZ T 28 1 ) 728 Ak 4
fiE, IF R 1974 7T A BUIR JE 58 3] 25 (binocular form
deprivation, BFD ) 3% % it 4F B0 B2 J2= T 98 8 I WL 4¢
LAR Jz CSPGs Hy & 4L, R R LAR 252 5 W58 1] 4
P 4 5 CSPGs 19K R o
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1.1 SEEe sy fafd e I 0 8T £ Wistar K B
40 H, 10 JH % 5 I 3 O AR Wistar KL 32 H 5
55 5 ¥4 B O N K 2 2 B2 B SE K sh ) H o0 4R AR
[ VP IE 5 : SCXK (75 ) 2013-0003 | . 3 ¥y 1] I 3F 455
KR, R R 18 ~ 25 °C, A X 1 B R 40% ~

70% ,12 h St MU B8 B o 5256 3 W A0 48 R IR 57
HE ARVO FH

11,2 F 0 K4S /D BT KRB B-actin — 47t
(A5441) £EERESE & (lectin from Wisteria floribunda,
WFA) (L8258) (3¢ [H sigma 24w ); 9§ K W LAR
(H-70) HT4K . Cy3 Fpic lh FH0 R — B (sc-25434) (Gl
W2 B A5 10 1L S P =90 (£ Santa Cruz A A] ) 5
streptavidin-Fluorein (4800-30-14, 3& [# R&D A &] ) ; R
it 58 2,95 I ( polyvinylidene fluoride , PVDF ) I ( 42 [
Roche 22 7)) , 3 1 - # X oy Uk £ ( 36 [ Bio-Rad 2t
Al A EROEMR RS ( L RERBCARA A 3
DA AR B U (T8 Leica 24 #]) o

1.2 i

1.2.1 SCmreH SR JH BEALE S 2 8 7 48 KRRy
NS A R 8 KL nl T A E 1 L3 LS LT
JEFT O Jil 2% o — 2R R R AT A o 5 R R BB AL £ &
PR AR K B3 O T H 6 IR PG 7T 4H . BFD ZH I
BED+ PG {T 20, 520 8 H o 1 5 X B4 A 80T ol T
T JPG VT 20 K B 0.2 mg/ml 56074 7T JC T 7K ¥ VR
¢ 4 Ji, BFD 41K Uil £ BFD K5 BED+3 74 7T 41 K
T 0.2 mg/ml 6 PY 7T 4 W MR 37 2 J& I ol £ BFD i
B IR G RIS PG T Vi Ak S 7 2 i

1.2.2 BFD SRS BUSAR K B %0 3 ml/100 g 1y
7RI B R P A R A B 10% K A SRR AT 4 B ORR
BT BROBUG: 2% 6 [ B A, ARV B Rl B Ik . TR BT
I 2% 2% 1.0 mm 4b 5 25 B JR ARG AR 2H 21, ] 5-0 222k 1)
Wik s 6~8 £, IR B R IE WY, 5k 5
J5 B TR G 4k S 3R

1.2.3 st AL R = LAR 1 CSPGs Kk
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AT R I 4 HOREL, 10% K4 S 4 5 e, 1 T
R B T O D R ORI R, 2 O R Sk A
AR ZE 0% T 0.01 mol/L PBS i, [A] i A7 L
HEIF— /N B felf il 9800, 9 90 B O 5. 8 v/min, fif R
SR DU 1 i o o 0 B 4% 22 SR W R T 5 o X
AL, 7 AL, B T 4% Z R B 4 °C [
T, F% 25T 7 %0 30% FEMEVE W 4 C ik 24 ~48 h,
FOTC (3 35R A3 o AR AR R BN 7 A7 S 07 P51 33 328 SO
RIZHL W R AT 20 wm JFEELEVK IR o B
B10% (L 3 0 3 = R B 1 h, % i LAR — $i¢
(1:100) 5 WFA(1:200) {5, ¥ & 4 CRl7; PBS
PEVE 3 U, A S min, i 0 Cy3 ARaC 3 5T R dT
(1:500) 5 streptavidin-Fluorein(1:200) B4 & ,25 °C %
H 2 h;PBS UL 3 U, K S min, HTIEGHE K E B E
J WOG I 3 AR BB R LRI IR ] Tmage-
Pro plus 4.5 M- HEM L IZN & R4E 2 4 X I
(250 pmx250 pm) , 1557 RSG5 B

1.2.4 Western blot 346G K AL 2 i vp LAR S5 H %
K ST ERIC 4 HOR R, T
KA A AL B S L il 2H 2
=70 CORAF o AR T H5 1 2H UM L
FERT 1.5 ~ 3.0 mm (¥ L % 2 4 2147
200 pum J5 3% 22 UK R D) L 2 BEOR R
R Sz AR E A P T D) R RS, T i
AW, KBS, 4C KT
12 000xg #5.0> 5 min, BCA 351 5K (4
WRIE B O R AE T -20 °C 5
B 100 we #2288 05 SR
ARPEGE WK IR 2], 100 °C 2 10 min,
HEAT LB TN A Tt Ji 458 I R K, TR0
FeEp = PVDF B, B35 (K R0 # 5%
A L9418 B 89 TBST 22w b & 4]
2h,LAR — 47 (1:500) fil B-actin —
PL(1:5000)4 CWg &7 &, o1 B
[ d e (OO BN S 7 N /14 A o A7
(1:200)37 CH¥H 1 h,BCIP/NBT i,
., ] Tanon 5200 b %% % Ot 1R &
GER] B BN AT R W L R
Quantity One Version 4. 4 %443 #7 4%
A K B AE, B-actin NS5
LARE B MR RXE, LREL

AR 1R

CSPGs

BHERZH
Figure 1

Bl ERALeAEHERTRAMNEBISXRAKEE CSPGs K LA
CSPGs £k (1,5t #3A (streptavidin) , LAR B ZL A 586K I5 (Cy3) , A N IE G 26 (&
(DAPT) (X200, 7 R =50 wm) 5 R P il P o 5 HE X380 R P (1000, R R =10 pm)
FE ik R LAR Bk 3%k X IR

after birth by immunofluorescence

Giitortr. bR W KRR A& ES M, U
mean+SD 7R, R B 4 8 R T 10 2 0K F- b
GBI 4 UL CSPGs Fl LAR S A T FR9¢ Ol 38 JE |
LAR 5 FIAR XS 323k 5 B0k 22 5 U BOR B R 05 %2
G307, P<0. 05 g 25 S A G it 27 1 3, 2R 1) R L R
JH Bonferroni 3 , K3 7K i h 0. 017, CSPGs 2 LAR B
A7 TE AR G5 B2 AT LAR R 1 3% 34 o Bl AL 0k 28 50 72 fk
14 8 B R R A 1T A 43 A o

2 #R

2.1 AS[R] I ] R AR R B B BT LAR 2 CSPGs ik

B9 e 4 R Won, KM K JE LAR Rk T
20 M AR M T K Al 9%, CSPGs 3 A T 48 I 1) J5,
B E S AN T N 5] VAN R i (T BN W i N
MR 2 CSPGs 557 [ AX 9 Ol 9 J3E 32 W 185 5 (s 1M
AL 2% =0.905,P=0.001), LAR B4y i fL5¢
D i BE 2 W 3G (AR AE A 191 09 R B B=10.878, P =
0.010) (Kl 1) ., Westernblot 45 B i 7/~ , A= J51.3.5 .,

ARG 3 A HAEJE 5 HAE)E 7 A9

50 jan 50 50 pni
— i St

50 pm 50 i 50/jim
3 — Fiel

50 pm
=
R %
R

RRIEENL

10 L it
=

LAR: (1 40 0 3L R LS AH S VEBE R I 2 /K CSPGs: Bl iR

The expression changes of CSPGs and LAR in the visual cortex at different time

CSPGs was expressed with green fluorescence

(streptavidin) ,LAR was expressed with red fluorescence( Cy3) ,the nucleus was stained with blue

3B HME
1.3 Sil2f s
K HI SPSS 16. 0 Gi i 28 fF 47

box (X1 000,scale=10 pm) . The white arrows showed the region with LAR positive cells

fluorescence (DAPI) (X200,scale=50 pm). The enlarged image is the enlarged view of the white

CSPGs:

chondroitin sulfate proteoglycans; LAR ;leukocyte common antigen-related phosphatase receptor
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7.9 JH LAR Z& [0 22 1A 540 7 LRI
Sy (100.00 +3.20)% . ( 108.37 +
2.26)% . (113.69 = 2.33 )%,
(131.83 +3.78)% F1 ( 140.11 =
4.02) % , A L 2% RA B2
X (F=31.70,P=0.001), B 0y
WK E LAR AR £ Ik &8
o 4G (e E AL Bl 0 R 8 B =
0.961,P=0.007) (& 2) .
2.2 ANJE) 5 =T U LA R R
M 2 LAR Jz CSPGs 1y 3R ik
G

o P8 ¢ 6 g 8 45 R R,
CSPGs il LAR 7€ 1E & XJ B2 R
B 2 P L K 5 4% 2 R R
JZ 1) CSPGs B A TH AR %¢ Ot 8
PR, 2R A G2 L (F=
29.40,P=0.001) , K 5 7597
40 . BFD 4 K BFD + 4 V47T 41
CSPGs A T AR 5 0 0 JiE 45 45
IEH X AW N, 2RI A
Giils & X (1=23.13.16.01,
19.62, ¥ P <0.01) (& 3,

50 pm

B3 RERNALLENBRZAREARMEE CSPGs & LAR fRIZT  CSPGs EHOHOLERE

FPETTY BFD 41 BFD+# P4 7T 40

50 pm 50 pni 50 i
i — I

50 pin 50'pm
—

{0 wm e : Ch 0w 10
= . i

el

% 1) . Western blot £ 87K, (ueptavidin) , LAR 521655256 % 3% (Cy3) , 400 B% 5 5 €592 96 (DAPL) (200, 45 R = 50 ) 5 HOK P

1E B IR 4 S VS 7T 41 BFD 41 A B 5 HE R B (X 1000, 45 R =10 pum) 5 (1 @7 3k B8 LAR FIHE X LAR: (40 e 38 [F 40 R
P AH GV 5 R 6 527 4 5 CSPGs : B AR 4B 25 22 B 5 BFD « BUAR WL 58 4 5

& BFD‘*‘%L@YT éﬁ LAR % E )FH Figure 3 The expression changes of CSPGs and LAR in the visual cortex of adult rats among

Xd‘ i Ili i i}. %U j’»j ( 100. 00 + different groups by immunofluorescence CSPGs was expressed with green fluorescence ( streptavidin) ,

LAR was expressed with red fluorescence ( Cy3) ,the nucleus was stained with blue fluorescence ( DAPI)

2.96)% . (81.02 + 2.77 )% .

(%200,scale =50 wm). The enlarged image is the enlarged view of the white box (X1 000,scale=10 pum).

(71 99 + 3.09 )% ;ﬁ] ( 52.90 + The white arrow showed the LAR positive cells  LAR: leukocyte common antigen-related phosphatase

2.01) %, BB 2R H %1

= 200
i)
- - - X 130
UH 3J5 5)8 78 9 100
LAR S 150000 o
=

ot S 200 gy

2 Western blot i i £ FA R M BERKRMEE LAR EH
BIERIE A AR R TR ] OR R )2 LAR Rk miik L B: i
AJEANFE ] AL LAR S B MIX R BB LE F=31.70,P=
0.001 (B[R & J5 225081 ,n=4)  LAR: [ 41 i 36 [F] BT J5 A 56 1 0
B

Figure 2  The relative expression of LAR protein in the visual
cortex by Western blot A :The electrophoretogram of LAR expression
in visual cortex of rats at different time points after birth B :Comparison
of the relative expression of LAR in visual cortex of rats at different time
points after birth  F =31.70,P =0.001 ( one-way ANOVA,n=4)

LAR :leukocyte common antigen-related phosphatase receptor

2
= 0 1@3)?15%17?@9)?1@

receptor; CSPGs: chondroitin sulfate proteoglycans; BFD : binocular form deprivation

x1 ZSHEHREXRMEE CSPGs A ER
¢ 3 38 B {8 bk % (mean=SD,/pm*)
Table 1 Comparison of fluorescence intensity per
unit area of CSPGs in the visual cortex among
different groups(mean=SD,/pum’)

4153 FEA & CSPGs B0 [ AR 5¢ )l 5 B AH
TEH 6 B4 4 127. 40+4. 83
ENUREE:| 4 31.35%2.21°

BFD 41 4 52.52+5. 83"
BFD+3 P4 {T 40 4 35.50+3. 83"

FAd 29. 40

P i 0. 001

5 IE W X BRI L4, “ P<0. 01. CSPGs : i iR ¥ B 2% 2 4 ; BFD : BUIR
TE 5 R 25 (B[R R J7 22 43 #1 , Bonferroni 2 )

Note: Compared with the normal control group,*P < 0.01. CSPGs:
chondroitin sulfate proteoglycans; BFD : binocular form deprivation (one-way
ANOVA , Bonferroni test)
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FREN(F=18.16,P=0.015) , H A P4 7] 41 .BFD 41
K BED+3R PG VT 41 LAR £ [ /K1 28 1 # 0 B4 BH
TR, 223 WA E X (1=31.30.36.10 41.72,
¥ P<0.01) (K 4) .

=

\I -
=0

3412@51234@

B4 Western blot XA EFTMEMTHFEARMAKE LAR &
BEREZE AKH AR BEARARIKE B &4 LAR BHE MR &
KA R F=18.16,P=0.015. 5 1E 5 % B4 L%, ' P<0. 017 (#
R F 5 225047, Bonferroni 1, n=4) 1. 1% X ME4L5 2. 904 7T 4153:
BEFD 41 ;4:BED+JRPYTT 2 LAR: [ 20 Mg 3 [R] H0 IS0 G Pl 1 It o2 ¢

Figure 4 The expression of LAR protein in the visual cortex of
adult rats under different interventions A:The electrophoretogram of
LAR expression in visual cortex of rats under different interventions B
Comparison of the relative expression of LAR protein under different
interventions F = 18. 16, P = 0. 015. Compared with the normal control

group,“P<0.017( ANOVA, Bonferroni test,n=4) 1 :the normal control
group; 2 : the fluoxetine group;3:the BFD group;4:the BFD +{luoxetine

group LAR:leukocyte common antigen-related phosphatase receptor

3 g

PNN X i 28 22 ¢ 5 fulh w28 1 % ML A ) ™ A P A
AT E 2453 T 5850 Bk, 5 H 2 7 HLb A
IrBIEG . AE S PNN B0 01, CSPGs 2 2% il ] 98 4
(9 T B R 4. R BR R 4K B E B ABC
( chondroitinase sulphate ABC, ChABC) 75 [ CSPGs 1]
X Bl 28 R G4 5 A 208 R R T 1 1
i B A DA R AR R A B 2 A0 £ A 8 T 8P
&0, CSPGs Y b 2 ml SE P A ML A AL 3 < B
Ji 38 i 4% ( glycosaminoglycan chain, GAG) 1Y B g 1L T
3 45 G B W 40 A1 B 5y, B2 04 A B R RE AR
EHL L i GAG B 45 5 BE I B UK R 1145 1 R
UV TE LS R S8, CSPGs AT E B st R Ox2
(orthodenticle homeobox ) |1 I ® % [a] #8 J7 )2 BO 55328, A
TR 2E WL He J22 1t 28 0 118 ol 328 0 RT3 M DG B 300 10 O
BETN T R 5 2R v G R 2 e g A A
FR 18 2 Ao 5 5 i 22 TR Y A2 R R ke R A i o S
Mt A CSPGs AT g = 238 5 45 A 0 O 20 e
B T B P 52 AR 0 o AL B T R

CLA WS A4k RS T CSPGs (1) 3 Fl e S5k 2 14 .
fi% 2 W2 B B2 i i o ( protein tyrosine phosphatase sigma,
PTPo) % {f . Nogo % {& #l LAR'""', BFD ] jif i

PTPo 34 1% 0 AR R RO B2 J2 T s o G5 7T
1 f# Nogo 2 Rk &2 31| 4 4F Bif 16 R 25 4 4% A4 KRR
WL 2R BB BE S8 ©AE 92 LAR 5 PTPo
I7) J 1 2 i 3 ) 47 D5 R 6 1 Bl TR G % W, T 55 CSPGs
R4 A T ) B g g FiE e 2
Wt 2 W, R A/ K BELIBT LAR W] LI S 5-9% 1%
(5-hydroxytryptamine ,5-HT) i it 22 70 4 % 1) 72 2
Xu 2 PURESE A B, R LAR [N A BAE 76 5 B B
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Tk, His sh DhRETER05 5 JL R 3R 2 . B IR BT
PIFE ], LAR 215 f i b 28 2 45 5 fil ] 9 4 1 40 3
{H R 75t 2 5 00 5 AT 98P 4 o R R AR E
AHF 5845 5 R, B K RO & & JR I 1 e T
SAPE TR WL 2 LAR (Y 263K R W £ 5l i R T
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CSPGs ff 2 PNN {5 B 1 43, A8 20 M A0 4 35 4 7] %
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0 T B R T 4 R B bR . H AT X CSPGs
(R 5% K 2 i WA BE4E i (i L i ™)

5590 o LS T O B P DR R 2 L
S WUR R AR SR A 0GR . R BT B 58
67 T B s B 70 W5 & 77 10 5 S 300 O, TG 0 4 55
PR TG ST 2, R AR SR e TP A M 2 R Gk
BRAG S R IBE JIE L, QA 22 4 1 5 6 AR L
F7 2 AT SB A R R AR 55 A T I S AL, A AL B} CSPGs
X Bz J2 T VP FR A AT R — R T4 T . HRG
Tl CSPGs A5 14 T 4 400 461 114 5 8 7 12 2 R 9
H] ChABC {4k CSPGs ™ {H fly T 17 16 A 3 F i 7
B[] 461 250 0 55 o 0L — IR 7 I A S R A 5 PN TR 51
AL H AN B 4 ik 45, ChABC 2 T 4 55 0L
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Xt LAR R HA% 50 K75 18 4F 55 0036 97 19 BT 5% 0 5 2 —
WA i S LA

25 L TR, A BFSE & U LAR T g2 5 00 B J2 T o
PhE 2 HE 2 LAR 95 B 10748 1k 5 0 5 7T 240 v 9 42
Z IR & il R Wi . R R 7 E— P & LAR
2 50 R J2 T 8 PR 4 i LR BL AR L & LAR 45 ik
TE AT 55 0L IR VA T R0R
PR FTEVEE IS B AE AL ) £ 0P
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