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Abstract

¢ AIM:. To study the effect of bone mesenchymal stem
cells (BMSCs) and chondroitinaseABC ( ChABC) on
photoreceptor apoptosis in the retina of sodium iodate-
induced rats.

* METHODS:: Forty Sprague Dawley rats (SD rats) were
intraperitoneally injected with NalO, (30g/L, 100mg/kg)
to establish the retinal degeneration models ( postnatal
28d). These rats were devided into 4 groups. Group A
was not injected, group B was injected with BMSCs,
group C was injected with BMSCs and ChABC, and
group D was injected with phosphate buffer saline
(PBS). After 28d, subretinal injection were applied.
Hematoxyln - eosinstaining ( HE ), tunel and
immunohistochemistry were performed at 21d after
subretinal injection.

e RESULTS: Photoreceptor number and photoreceptor
apoptosis rate of B and C groups were more than those
of A and D groups, and there was significant difference
statistically ( P < 0. 05). Photoreceptor number and

photoreceptor apoptosis rate of group B were compared
with those of group C, and there was no statistical
significance between B and C groups ( P>0.05). Glial
fibrillary acidic protein (GFAP) was expressed by BMSCs
after intraocular injection.

e CONCLUSION: BMSCs and ChABC injected into
subretinal space may alleviate photoreceptor apoptosis
so as to protect retinal photoreceptor cells in
degenerated rats.
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B &YW 5T & B8 8] 72 5 T 40 M8 ( bone mesenchymal stem
cells, BMSCs ) Bk & i 2 4K B & 0§ ( chondroitinaseABC,,
ChABC) 1718 00 JIEE T s 2 S5 b B 4k 375 A 00 19X B A 2
KRG Z 2 A0 T A 5,

Foik I 40 HSD KB TIE TR G BLRR 44 ( NalO, ,30g/L,
100mg/ kg ) i A X B AR PR HY | 43 A 4R T W2, B 41
BMSCs 14140, C 246 BMSCs+ChABC 7E 5140, D 4H PBS 1
S, YRS 28d #F ChABC kb Ff ak ok &b 3 BMSCs 1
SFFNTR B OS8R ZH 1 B PBS ¥k, 21d JR AR BT K
SOTBOE IR BR AT R HE Jef0, A0 90 I8 40 A 08 12 2
JZE A AR

R BAMT R IMLZHMES A H D ALK, 2R
P G255 L (P<0.05) ., C T % SMZI2 40 ik
H5AH DAHALK, ZRBHAHRIT¥EL(P<0.05), B
TR SMZIZAIECS C UL, ZR TG E X
(P>0.05) , AL on BMSCs 7ERR 3655 GFAP $Hili
4512 . BMSCs 1A ChABC 1740 X BT i 14 5 7T 22 ik 40 1)
FR A P K OB AZ 2 A A PR T, SE 22 4 % H A s>,
PNIIRES AR NG S e B 2t

SESRR] - B ) 70T T 4 L R R A B 2 I 5 A0 ) A
T
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A D) A e — Rt v M s , L v I L B A
Do Ji55£2, 25 75 P ( retinitis pigmentosa, RP) . & 88 8) 72 i 1+
41 Y ( bone mesenchymal stem cells, BMSCs) X = B BUR
55y, AR, A 2 ) oAk 78 BE S5 5F s BN T AE 5T
B EIESE, BMSCs £E ARSI AT 234k Sk 10 I it i 28 5
Anp HR P TR ST DUAE 28 RCS FROG B AZ 2% A8 M Y i
PR AT OGHR K B A g g T DR AT 4
R J R 40 BB AR 3 A0 IR B A A ) — o ) 400 iR
PE MDY AR SE, AR SKH Z B ( chondroitinaseABC,
ChABC ) 3 38 04 i 2 5 1T 22 e 10 D) B8 A8 K B o sz 28
AT ARSI B AT ST BMSCs BE4 ChABC
DOR BT 3 S 6 00 X A 2 K RO sz 2 A A 1 11
S, TR AR R BMSCs 28 fff A0 D90 A P T R0 s
1 #RF T %
1.1 B
1.1.1 EEMESRF  Nalo,( EiEAE T AW ARMRS
FHIRAT] ), ChABC fif (35 [H Sigma 2T ) , 1R i 40K W5
BrdU(SIGMA ) , /Iy BT 1R I 480 /K W5 E Brd U Ff o B it 4
(SIGMA) ,/INER$T GFAP BLFERESLIA (SIGMA ) , CO, 4 g
EFEAE (NAPCO) , JE A7 7 T 46 1 3 77 ( 3 £ Roche 23
F]) ,8-0 ATME IS4 £k ( 35 s AR AN ), Spl SR EAE 2R
(RS EAYHEH AN
1.1.2 LIEZh M 4 4R BMSCs 15 5% 3% F 4@ B i 4E SD
FEMEAR R 2 H 58 UE NalO, 7 5 1 RP A5 50 5R FH i B 785 335
2% SD KRR 15 2, & RP AT 94 A {56 % F e e 1 i
SD KB 40 H (I 37 36 5 SE 56 3 W A BR 5 AT A A 42
HE) 4 S AT 2 150 ~200g, #4540 H SD K ELBEHL
Iy M A A AT H4, B 40 BMSCs B A 4H, C 41
BMSCs+ChABC i #4485 4H , D 2H PBS ES14H , FH4H 4 10 H
KB, I35 4 F R IR 58 5 IR B2 B 9T B 25 (ARVO) 26
T HRARR RIS A 52 1) 3% A0 FH 2 W i B o s i 7%
F50 Irn 12h B/12h KOG IR SCHE A Sh P 3 1N, 4 T3
YRRIK
1.2 ik
1.2.1 LWFHWMBERIHIE 15 H SD K FUE I 48
Ll 30g/1. NalO, %5 ¥ (4% 100mg/kg [ 5714 ) | i
1 NalO, 43 5 7 i % 5K RPE 411 fitg, 2 7 #0  Ji A8 4 4
BRI SR TFVESS 7,14 ,28d 2 HERRERALSE 5 2 1505
F2EY) R WA ) S A5 B0 E i B 0L, AR TR
3% 40 HSD KB i v 598 B i 9 30g/ L NalO,
(4% 100mg/ kg AR 5 ) 8 SCERATAL
1.2.2 XM BMSCs B4 5 . 155 L EMFRIE  HUSD kK
B2 HRRERJS , JO B A 44 B R BROSUI Be  I28,
PBS ¥ [ 52 Pk i 86, K R W LA 1000t/ min 25 0>
Smin, 725 bW AR A0, 0 A % 100g/L Ji A il T
(Hyclone 23 )) i) DMEM/F12 15353 (Hyclone A7) |
RN, B2 P T 55 3300, 78 37°C R B4 50e/1 Y
CO, AN B AR 248 Th 15 3%, 24h J5 B IR, LA
JoBE 3d B 1, RN 7 ~9d @il A, 102 B 1:3 A2AR,
P3 £ BMSCs #4720 40 Ma AR I , 4 b i A 45 CD34,
CD44,CD45,CD90, P3 1t BMSCs Jin A & BrdU ( SIGMA
23 F] ) 10wmol/L 1Y) DMEM 1% 3% ,48h J5 1T BMSCs 41 it
B % . BAIIEIE A, PBS #hik 3 1K ,40¢/L £ H
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FBE[E 22 15min, PBS P& 3 WK, 78 I/ BT TR 8 420 DR 15 e
BrdU PR FEREHIIA (1:200, SIGMA ) ,4°C % & 11 7%, PBS ¥
3, INA YR A P TAEW,37°C I E 40min, PBS U
3 ¥k, Olympus B RUETHA MR,

1.2.3 BrdU ¥Ri2#) BMSCs T M F#4#  100g/L
KA GEE (360me/kg) I8 JE 3 S5 R 5, 52 7 G ik 1 e 1
i, 7EF AR BAEE T 4700 2 R EOR B AR AR e, A1 AL
T AR W RN TS L S T A A S R A
RERE B AN, LATLIEAEZE A bRic , 4847 HR #9140 S JES ] 491 X4
JEET B TR 5T 4L 40 R B PBS W (T S e R A
FEAL M BT I FEHE ) . B 41 BMSCs 13 56 20 v S56F A9 200 g
W RN 2%x10%/pl, C 2H BMSCs + ChABC i 1 5 26 i A
ChABC(0.01U/uL) "' J5 BMSCs ¥ JE J 2x10* /L ( 75+
ChABC By 0.02U) , D 41 BLAY A M BT 1 7 A 4pl
PBS JRAE A B X R

1.2.4 UMRFE R BT S5 21d KR
I RR AL AT B BCHR Bk, BT 2 R E E 1h,
300g/L FEMHVA R 4°C 1 WG 7K, Wy DL IS 4% 28 A s 55 L o
22 it B TR IR BR 5T, A7 0K VD o HE e ta 55 F
ALY R B A0 I AR A 0, BRI 5 SD K BRUPE S X
MR, WIS RAMZ Z A% B, 7 ik A w5 s ~ gt
B4 AEK S A 100wm KRR AN 2 g E
SER R, BRRBENLIEE 10 SLEFTHEL, SFAT R E 3 Ik,
1.2.5 Tunel 5N MEMRAT  IRERVKGE Y L
5g/L H & [ 14 1k 30min, PBS W %6, A1 Tunel 2 1
50pl T E & 37°C,60min, PBS Mk, fil SOwL 1 5
PERE B2 W P AK, B T & P 37°C, 30min, PBS ¥k, N
BCIP/NBT, % i F W& 30min, Pk, L1 UL 15min,
FRVEE R R R ,60°C HET S5 F R . 8 T At A A A A%
BRI OG BABE BELEE 10 A S AT 3
BAMEZIZ IR TN Mg, IR A T Al B S A 2 A
MBS EL A, RO TR P AT ER 3 K,

1.2.6 RBALKRN KGR TR 5T, i 30g/L
HEAEEE T ME 10min, L 2F 10 2 A 10min, Ji
50l HT GFAP HiLi&(1:100) , ZE{ F## & 60min, PBS ift
Y3 W, m SOl HiHH %Y MaxVision™ & & FEH 15min,
PBS ¥ 3 ¥, 4% 3min, DAB 4, {55 N gL, %6t
W TS, A, 20 B e e, LSS BMSCs 1F
PR | J& 752638 GFAP,

Geit M. B LAY B e bR oE 22 2R, SR Excel
Geit=f R AT G 2 A B 2 A R PR
RIr 22400, AR WG L8R I LSD ¥, = 0. 05, P<
0.05 R ERAGIFE L,
2HER
2.1 EEEXRRMMERES @ AAE SD K AL
JESZ5 ¥4 385 W7 , RPE 20 M, BRAT R4 )2, M2 S A% 2 4%
JEYHES 8 5% W RS SD K B B HE Y 8, %% 91
RPE ZHIARTE (2545 , IUAFALHE 2 1 B2 Yo b oo AR | 4544
AL, AMZ ) A 2 P IR R e LI 1
2.2 KR BMSCs Byt 75  £EEFMERIE  BMSCs NHRIEN
BEA ML (] 2A) . WA AL % 2 P3R5 >95% 1Y
BMSCs [ bR 7k CD44 .CDY0, R ik CD34 .CD45
AEVE LT A0 AR S 9 . BrdU & €5 )5 47 40 928 40 i AL 22 46
T, 7 2 A% S 4, B R o, AR bR e B 40 il AN
HO(E2B),
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| _\" 2)
A TER AR B E#s 7d;C

E2 K BMSCs ftEsk MEMIRID  A.Hi7209 BMSCs; B.
BrdU i g i 5,

2.3MMETEEHEZMME K5 1d,30 HRIEE
FESE AR FE I, 2 MR R R A 1fin, 2 MR |5 B R AR AL, T A S
B, A FA I B bR A28 B, G B 38 AR RRLIAL , S B 30 400 )
A BE AL . RIS 6 ~ 8d, T A HR 25 FE 78 1 i 5% , £
JIES ARDR AR A2 B Jag B 400 TR0 B 22 PR A
2.4 UMESMZEMEAITE  DITUIRAEZRVE il , B
TS B ST A R T S A A 2 AN B B 43 i A A 4 83. 9+
6.52 41~/100pm, B #H 104. 8 + 6. 46 4~/100pm, C 41
110.3+8.9 ~/100pwm, D £ 92. 6+7. 09 1/100pum, H;
OB H AL DALK,ZFWASRITEE XL (P<
0.05),CHIAMEZIZANME s 5 A 41D A i, 25
WA G L (P<0.05) , B4S C HMEL, 251883
SEEESL(P>0.05) , UWLIE 3,
2.5 Y0 B2 B T AR O ) I i A s O
TANM LASMZ )2 T (B 4) & RT3 A AT
THi4H (45.5+3.87) % B 2H BMSCs 134140 (37.4+3.95)% .C
2H BMSCs+ChABC fiff i 5 4H (35.3+3.43) % D 4 PBS &
B (43.3+2.45)% , BAHS5 A 41 .D 4l ibi, 27 A
Gl L (P<0.05), C4l5 A4 DA, ERYH
GUit2FE L (P<0.05), B4 C 4IMtL, 25 L5 it2#
L (P>0.05), WKl 5,
2.6 REALKET BT S BMSCs 21d J&, 5%
AR A B, C A Y) 7 iR 2= 0 M R A R )=
BMSCs 7ER KI5 GFAP(E6)
3itig

P00 AR M 1 sh A B SRR N TABE A
PP k2 — i T ML AR A 7], K5 4t BLRR 4 (100mg/kg ) 1A
NTE ST 6h J5 3 RPE $R4E , 24h Ji5 30 402 J2 40 it 1 B0
PAT=U) L AR SZG (4L I S FRET H S I T S LR M
J& RPE #HAARIE (22 45 , PUAT AL AE )2 0 I 25 W AE iR | 45
FOZETL , FIMZ 2 A0 52 5 TROTR 2R 5 A 10 I S A 1 (1) 7
BT R T RER AT S Sl R 7 e s i )

SR 14d;D

v
#

130 |
120
10 |
100

20

SM% =40 fa g (/100 1 m)

80

70

A#L B4 CHl D#H
il
3 BMSCs iF&t/5 21d &% 100um 1 W 5% 5p #% = 20 i
BB AM.ATH4;B 4. BMSCs 54 ; C 2H. BMSCs +
ChABC FHA:414H ;D 41 . PBS FE4441,

R
E4 AMEMAETE(x20) A AT T4 ;B:BMSCs 14
[ ;C: BMSCs+ChABC iff i 5J 40 ; D . PBS {3 4441,

TRV ] DA el A 00 19X S A 1 0 R B, Al 3E T K b /N AL B
), DS 17D T AL A 75 3 18 A0 O JBS A kA R Ry AR S
55 () Sh PR

V5O DA JBE S A g SR g R EL A O T o 3 R (p35) Y
TRMEA AT, S5 TR ISR AE 5 B S AN & A LI B A 1, B
T UESE T A R0 RS A M50 7 RPE 40 it FJE% G 40 it 1 46 T
FEE AT SO SE R A AR R A T
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50.00

45.00 F

FATE (%)

40.00F

35.00

30.00

A% B4 CH4l D1
S
BE5 HFHERBTE AH. ATHH455+3.87)%;B A,
BMSCs {15441 (37. 4+3.95) % ; C #H : BMSCs+ChABC i 13 5 40
(35.3+3.43) % ;D 40 . PBS 14140 (43.3+2.45) % .,

6 BMSCs % 21d FREaNLwn,

2 B8 TP AN A 28 B R R E B it A2 R AR R
5 [ Z B ( chondroitin sulfate proteoglycans ,CSPGs) J&# 42
JI& AR F A — ol R L AR, ko A 448 Bl 2 A R 4 A
FH2 ARG 35 43 B IE 52, NalO, 75 5 114 J0 ) i A5
IR S D0 55 77 S5 ORI CSPGs T B 8 4 i 2 45
ChABC [l 7] 75 4 B it A0 I S I 11 CSPGs , 2% fif 40 19X RS 41 i
FIPET . O SCER BT, BMSCs TE S5 %2 RCS B R 5
AT LE SR HOG R B A A AR v ek — 4R
BMSCs ZZfift I I AR PR D3 e 7 FRAT17%5 8 BMSCs BX A&
TR FKE Z B (ChABC i) fTIR N ST, ASLH e iR N i
S 21d R Tunel 32 U2 51, W0 00 52 14 s 240 B o) 1~ 32
FRMEAEIMEIE, B 4 BMSCs 1 5 24H 1 C 4 BMSCs +
ChABC ST AMEZZ TR e A 4F0 D 41 B 3 1
TRE,B ALK CHMIMEIZABEHZ T A 1 D 4,6t
B BMSCs Bt ChABC 17 PR %) I8 T s 3 S 7T 4% figk 400 ) g
AP K RO B AZ 2 40 B4 98 T, SiE 22 A1 K H Y v, K
MAE— R L B R4 6Bz 28 AR . AR A A &
LB A CAHRIME 2 NM I TR T B T 22 5 R
BMSCs B4 ChABC ¥ 5 2 K fiE 108 Jall 5 A1 1% J2% 41 it 7 o4
T, H¥E N 0.01U/pL ) ChABC A HEXT BMSCs i 2
3R R, LS AT g ChABC R B A /)N sl 76 #R
JECT s B AR R, BT L% TE R 4 ChABC il B4 ¥ B 513 1%
FFEEAR A HFEE 25 25 19 7 28, DAER T4 7 BMSCs 2% fif 4L 1)
FR A Ty 35k 8 v
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CLUESE BMSCs RE 23 22 F i 77 X 7, A0 475 i 5 4 ol
2B IR T ( BDNF) JS82F 4 B 240 a4 1 7 (bFGE) i
2R T (NGF) %100 AT £ a2 4oh 28 40 i i) 4736 o XoF
TSI AL R A0 0 TR T RE A A, FATHE D S
BMSCs S-B 2 FR 047 6 WA i ik — 25
S 3 v ARG I 3k s 2 48 R R I LA IE

Tomita 25 U511 BMSCs 28 AR W 545 45 < B i 3 8
PRI, A 8L BMSCs 2% ik BTV 2 Jo 240 il Fr) 2% ThT 0 )t GFAP
FGIEAZ i 40 B9 Y 2 T BT 5L thodopsin, 45 52 95 13 & #
BMSCs & HR P9 B A 7 46 T fiE, fE 08 & ik GFAP, $& /R
BMSCs 75 A 0 A 1) i 358 e i) ol 22 J2 S5t 240 L 1)
3. T BMSCs TEMR N ORFR 7310 1 BE Y I ] AE 5 2k &2
A BETR AR RE b X L I RS B A2 A ), A0 — 2D AR

% LTk, BMSCs B4 ChABC A7 0I5 B i v S5 7T
T b PO S 1 DR O R SZ A A L P 8 1, B2 A i K
PRI/, DT B 47 40 I JE T SRS e A
SEHk
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