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[(# E] BHH HOHELO MBS ZE (ROP) K BRI I8 7R P9 i 545 ] 78 53 T 40 M ( BMSCs ) X400 1 A% 21
PR T B AR P i 2278 3 K3 (NT-3) (BRI & B A 7 (CNTF) B, Ak 40 27 H#% Sprague-
Dawley #7 4= R ERBEAL Sy 1E % X5 FR4E \ROP BETRUZH 5B ] 72 5 T4 il ( BMSCs ) B AR 2 SHEIR S vl 41 (PBS 41)
A1 10 Ho SRR A SR ROP B R4t =R 5 d 550545 T BMSCs #4841 5 PBS 41338 /K Py 4 4 BMSCs il
PBS, #4t 7 d )5, 3% TUNEL/DAPI NT-3/DAPI CNTF/DAPI 432855 6 WU 1 WEE BMSCs F4 A8 o 100 o0 i 240 it o
T NT-3 .CNTF REWEM, R BAH 7 dJ5, IEH X RAM B JLT-R 0L TUNEL® DAPL” 4fi)fl, BMSCs F&4H
ZH A JEEAT /0 TUNEL ™ DAPL® 4iJfd, % 2k T ROP #A141 5 PBS 41 (P <0.01) , 1 ROP #7121 5 PBS 4 % 5
TGt it2# 1 L(P >0.05) ; 1E 5 FRAT LB AT WL AR 20 1 i NT-3 * DAPL® 5 CNTF " DAPT" 41 fifd , ROP %141 5 PBS
ZH K B R fIEE AT /4 NT-3 “ DAPL™ 5 CNTF " DAPL™ i fifd, BE H X FR4AI £ (B2 R TR E X (P >0.05) ;
BMSCs B A4 A BRI NT-3 * DAPL* 15 CNTF * DAPIL* 41 f % 5. 2% £ F ROP BFI4] 5 PBS 41 (P <0.01), i
ROP #1415 PBS 1 R A2 E L (P>0.05), £5i® BMSCs BB AH P 8% ROP K [ A0 I R 4t e iy i 1, I
ML AT g 5 A2 3F ROP K EAL M B 40 i NT-3 5 CNTF f3R354 56,
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Effects of bone marrow mesenchymal stem cell transplantation on retinal cell apopto-
sis in premature rats with retinopathy

ZHAO Yan-Song, ZHAO Kan-Xing, WANG Xiao-Li,CHEN Yu-Xi, WANG Li, MU Qing-Jie. Tianjin Eye Hospital, Tianjin
Medical University, Tianjin 300020, China(Zhao K-X, Email ; zkx4260@ vip. 163. com)

Abstract: Objective To explore the effects of marrow mesenchymal stem cell (BMSC) transplantation on retinal cells
apoptosis and changes to neurotrophin-3 (NT-3 and ciliary neurotrophic factor (CNTF) in rats with retinopathy of prematurity
(ROP). Methods  Seven-day-old Sprague-Dawley rats were randomly divided into normal control (CON), ROP, BMSC
transplantation (BMSCs were transplanted 5 days after oxygen conditioning) and phosphate buffered saline (PBS) groups. The
ROP model was prepared according to the classic hyperoxygen method. Seven days after transplantation, TUNEL/DAPI, NT-3/
API and CNTE/DAPI double-labeled immunofluorescence were used to examine the effects of BMSC transplantation on both the
apoptosis of retinal cells and the expression of NT-3 and CNTF protein in the retinal cells of the ROP rats. Results Seven days
after BMSC transplantation, there were few TUNEL " DAPI® cells observed in the CON group. There were fewer TUNEL "
DAPI ™ cells observed in the BMSC group than in the ROP group (P <0.01), but there was no significant difference between
the ROP and PBS groups (P >0.05). There were few NT-3 " DAPI* cells and CNTF * DAPI " cells in the CON group. There
were more NT-3 " DAPL® and CNTF " DAPI" cells in the ROP group than in the CON group, but there was no significant
difference between the ROP and CON groups (P >0.05). More NT-3 " DAPI" and CNTF " DAPI" cells were observed in the
BMSC group compared with the ROP group (P <0.01), and there was no significant difference in either NT-3 " DAPI " or
CNTF* DAPL" cells between the ROP and PBS groups ( P > 0. 05). Conclusions BMSC transplantation therapy could
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alleviate the apoptosis of retinal cells in ROP rats, and its mechanisms might be associated with promoting the expression of

NT-3 and CNTF protein in retinal cells.
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FLP= LA M iR 6 75 ( retinopathy of prematurity,
ROP) 2 57 JLFIAR s A= 14 30 JL AR I 15 6 240 1 38
H oW EE R BOE 1 — L W B 22, LAE BT 5E 2
AR AR AR A, A0 200 T ROP 785 20 o fiE
B A8 TS 4[] s, R o o 28 240 il & 2 A
i PRI RESE . Ik, 7E3ATT ROP B Ak 1M 4%
AR TR IR, A AR s ] e A0S T AL R B 4 i
FR A=, DT A0 A I B S e o B ) 6 S5 1 40
(bone marrow mesenchymal stem cells, BMSCs) R4
FOAEL AT U i D' IR AR o JE 200 e B R o 22 AW 1 4
LAY N N S W B 0/ 2 L2 S 1 o i S e
SRMEEIE T4 IR A A6 EE . OAR BT SE
RFME 77 BMSCs , 2R i A I ROP R FUBSEAY , 3
IR NS A BMSCs, WiL%¢ BMSCs Xf ROP A K
O oA IS 2 0180 1) 52 i O AT AL A 0T, DA Oy
ROP WL S5 5 3SR BT 3BT 7 8

1 #RSH%

1.1 REHAEREERFE

filthE 7 H il Sprague-Dawley (SD)HrHE KR 40 H,
MEREANBR IR 12,1 ~15.5 g, AL Ay 1E 5 X B
2 \ROP #4241 | BMSCs F% # 41 1 9 R 3k 2% v il
(PBS) 4, &4l 10 H . R & 53 il B ROP A
RO 7 H iy SD KRR BUBCA B R N 75%
F14) o o B FE 4808 ( DY.C-TT 780 e ] s fr o T 42 1A
25wl 701 BEFERT)S d, JE A IE 3 A5 5 d, ik
ROP #5571,
1.2 KFR BMSCs B4y & 55 RARIE

SR FH% B B B 0 1k 15 9% BMSCs, TG 451
B R RBCE R, o BE B0 10 min, 3 B
I, A DMEM 5% 3% 1 i i 6 40 i B, im A
HAT R 073 g/mlL percoll 73 BEIRAY B LA,
2000 r/min, B> 30 min, W HCF T Z 4000, W 5 40
MR FRAEMLAE R RS G e 1 24640 Ihcde
£ 3 ~5 L) BMSCs 17 Hoechst33324 #ric, 3T
37°C 5% CO, F Al E 24 h 5t .
1.3 KR BMSCs BBk 7518 K AR M4 i

ROP K ERFFZEM A R B4R S d e, IE IR AR,
RS L e g , IS AR PRtk , R ok
TP ks Bt , R B BB A N A 2 x 10° AN 4
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LA E Sy 1 5 10°/ W) s[RI i A
IRZ5K B 1k AMA I . FERE 7 d J5 , A AE KR, il A%
16 wm VK R Y1 R, 1E 8 9806 B 8 T A I Ho-
echst33324 BHYE4H I, PBS 40 F§ 2 pl PBS #AR
BMSCsii: A ROP K BRI N, HiAth #:4E 5 BMSCs
R 4Lln]
1.4 HREMRESTAHME

S TN 7 d HE R RREE, BUA IR 2 A R, 4%
225 F R 1 e A, o A I P T P 2 R
PRI B R 1o R A U0 R R R 4 pm
1.5 79 o0 B 4 AU T O A

ATV S 2K R L B 3% 1) H,0, =
M 20 min, XZE KPS, IIA 0.01 M Tris-HCl
GEhER T W (TBS) 7 £ 7% B Proteinase K (1:20),
37°C{H4k 10 min,0.01 M TBS Pk, IAFRICZE v
W, EARAR TR & ,37C HRrid,0. 01 M TBS whijjk
Jei , F R B 30 min, A AP F AL 3 FITC T
4(1:100) ,37°CHEE 30 min,0.01 M TBS w5, il
& DAPL ({5 K EH 7 (F6057, Sigma) £ F-
KEUI 4 ~5 RAEELL (B S FECL ) BRI L)
F 114 TUNEL FH 40 i, 2 5k D) BEALE 5 4~ 40
B RSP R ATHEALENR 73 M R G A
(Tmage Tool Version 1.0) 31200 KA 5 it 25 5 21 Jig
JZ \W#%)Z TUNEL ™ DAPL" 4fiffi %5
1.6 #MZEFHFE-3/DAPL EERK#H
DAPI #6247 J AR

A Y] A B K, RO B R PR, IR LA I
WEA 1 h, B A2 E SRR (NT-3) —hi (1:
200, Santa Cruz) 5HER 25 SR H T (CNTF) —471
(1:200,CST) ,4 °C yK%i127%,0.01 M PBS whisk, Vi
Jin TRITC FRic i £ 405 1gG (1: 100, 365t A2 43
BrAEYAHRIA IR A |, 37°C I 60 min, ik
JETHE NS DAPL [R5 K 34 7 8 R, 155 98 B
5% T (BX-51,Olympus ) Wi5% , B R R 4 ~ 5 5kAE%E
SELBEE) R, Bk D) A BEATLE L 5 ASPIREF T4 NT-
3*DAPI* .CNTF * DAPI* 4iljifi.,
1.7 Sit=ZEoHh

Vi SPSS 17..0 R A4 X B4 E A7 B8 112 5 7 o
JI A v ORI £ bRifE 2 (v 25) 30K, Z4LN]
AT R R I 2250, AL LU R A g K256
TUNEL " DAPI ™ 2 in £ Lb 35 % ] Brown-forsythe 7243

e
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7, 2H ] VA 4 b %58 2% ] Games-Howell 35, P <0.05 i
ZERAGIFE L

2 #HR

BMSCs #8487 d Ji, #& 48 2H KBRS A 0 4L 19X
N AT Hoechst33324 FHPE 40 i, 40 Al i G (o 5 (4
UEH] BMSCs HAH R

2.1 KR TUNEL/DAPI a5 R

BMSCs #48 7 d J& , 2 2L 15 40 i )= L N %
JZ7] ), TUNEL " DAPL* 4 fifl, %% 41 TUNEL* DAPT*

ML B E R ARITEE L (F =728.6,P
<0.01) , 1EF X HEAT AL ) B pf 225 20 Jf )22 A% )2
AT UL /- TUNEL " DAPL* 4iHE(5 £2 4~/mm?*) ,
ROP FERIZ] 5 PBS 241 0 B pf 2215 40 )2 . A% 2
] W,k & TUNEL® DAPL* 40§ (43 31 K 395 +
29 A4~/mm” il 389 +28 4~/mm”) , B i & F 1E % %
HRZL () P <0.01) ; BMSCs FAH 41 HL W fl5E4 22775 40
M2 N JZ A W, TUNEL® DAPLY 41 fifg (136 =+
19 4~/mm*) , i />F ROP BIRIL] 5 PBS 41 () P
<0.01) ; ROP f R4 55 PBS 4 22 5F LG 27 X
(P>0.05), WHKE1~2,

1 M & TUNEL/DAPI % % 5 5t WAR 3 8 45 5 ( x400)

A IEH X IR, AT D4R 2 it TUNEL* DAPL* 21 Jitg

B:ROPHEFIZH , 1] I, < TUNEL* DAPL* 4f il ; C: BMSCs #% 4t 4, ] Ul /> & TUNEL™* DAPI* 40 jifi; D: PBS 41, o] i, & & TUNEL*
DAPL* 41, GCL Jgh 25 4l ffa)z: s IPL g N MR JZ s INL Jg NAZ )2 s ONL S 4% 2 . TUNEL FRic 8 T- 400, % Y 2 45 DAPL ARl
YA, Jea R, BIH STk ITHE S TUNEL * DAPL* 41, RDJR 140 .

& 2

ZEMMEEATHBELE R (2 =10)
L, P <0.01;b: 5 ROP #iRIZH AL, P <0.01;c: 5 BMSCs 41 [t
% ,P<0.01,

a: 5 R4

2.2 PMIAR NT-3/DAPI 55 5 H AR LS R
MG 7 d, 25 A R 22T 4R 2 A E Y
AL NT-3* DAPL” 41fifd, 4540 NT-3 " DAPL" 4%k L 4x
ZEFAGE R (F =155.64, P <0.01) , 1EH % REZ
PRI RSt 22715 40 )22 . A 2= AT DA /b & NT-3°
DAPL* 4ffif1 (118 =19 ~/mm’) ,ROP #i%IZH 5 PBS 4
PRI RERIZE A2 AR AT W/ NT-3* DAPL®
YL ART0H 135 £21 Fl 140 £21 4~/mm’) |, 5 1E 3 %

MRA R 22 R BTG R L (35 g =2. 5542 FiI
3.3054,P >0.05) ; BMSCs #% 4 2H #1L [ JI5 bt 222 757 441 fie
2N B JZ AT LK B NT-3" DAPLY 41 fifd (296 =+
23 4~/mm’) , B E LT ROP #iRIZH (g =24. 1893, P
<0.01) F1 PBS 41 (¢ =23.4381,P <0.01) ; ROP #
RIZH Y PBS H 2= R LG it # X (¢g = 0.7512, P
>0.05), WHE 3 ~4,
2.3 FMfE CNTF/DAPI &5 WiRE R
S 7 d, AL R 2295 )2 L )=
YRl W, CNTF * DAPL " 4iifif, 420 CNTF * DAPIL* 41 Jfg
BB ERAGRITFEL(F=114.68, P<0.01),
T GT HE 2 AR ) R 28 A U2 L AR Z A AT LA
/D CNTF " DAPL* 4H /4 (105 + 18 ~/mm’) , ROP #
RUZH 5 PBS ZH A0 B poh 2215 A )2 L AR )Z AT L
/i CNTF * DAPL” 41 g (4351 4 115 +20 4~/mm’
127 21 4/mm®) | 5 1F 4 % R 20 Ho A 22 0 4E
P (435 g = 1. 5575 F13.4264,P >0.05) ;
BMSCs #1841 0L B 1 2515 A ML 2 AR )2 T LR
H CNTF " DAPL" 438 (252 +22 4A~/mm*) , B ELF
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ROP #i8I2H (¢ =21.3373,P <0.01) 5 PBS 4 (¢ it ¥ L (¢=1.8690,P>0.05), WK S ~6,
=19.4684,P <0.01) ;ROP A1 5 PBS 4 22 %

3 B4 NT-3/DAPI R TSERAREELER( x400) A iEH 0 IRAL, 7T A% > bt NT-3 * DAPL 4ijifi; B: ROP 57
20, 7] /4 NT-3 * DAPL* 4Jiififd ; C: BMSCs #4464, 1T WL NT-3 * DAPL* Ziffd; D PBS 20, W] Il /b4 NT-3 * DAPL* Zififl. GCL Hy#h
ZATIMLZ  TPL S AAIR)Z S INL g A% )2 ; ONL g% 2 o NT-3 FRid i B3R R -3, e e (4 2068 DAPT FRic UM, e 2 i
o, Bk ey NT-3 * DAPLT 41,

= =

]< g o

) = E

& ~ E

g 3<

o [T

) =

z =

E4 ZAMME NT-3*DAPI @B (n=10) E5 £&AHME CNTF* DAPI* AL LLE (n =10)
a; 5XF B4 HA, P <0.05;b: 5 ROP BRI AH L, P <0.015¢: 5 a; XA LI, P <0.05;b: 5 ROP AL AL, P <0.015¢: 55
BMSCs #H bb45,P <0.05, BMSCs 41 b3, P <0.05,

6 &4 CNTF/DAPI RERHMARRE LR ( x400) A TEHO BRAL, AT I /B CNTE * DAPL* Z1jfa ; B: ROP 4
HIZH , A B/ CNTF * DAPL* 2 i1 ; C . BMSCs #4840 , #] WK+ CNTF * DAPL* 4i1fif3; D: PBS 4, n] JL/b 4 CNTF* DAPL* ZiJfff, GCL
AT TPL g AR 25 INL Sy A% )2 ; ONL g A% Sz . CNTF FRic BEAR b 2 AR K D, 3R e €5 2 21 €5, DAPT A i 40 il
B g R e, EIPEiskrds s CNTF * DAPL 4iff,

P K T, B NT-3  CNTF | i 2T 4 40 g 2 K

3 iTig F-(bFGF) | ik itk i 22 % 92 1 ( BDNF ) 25 i
FLAR ARG AT 2 08 190 i BFGF , CNTF 258 b 2574

i Bk B 22 B BT ST % B0 BMSCs BT [0 KE TR, BA 2R . BRS¢ & S0
534N AE, Forf, BMSCs AL [H H A3 —2e [R5 BMSCs R4 Al {2 #E 40 M [ bFGF , BDNF

- 974 -



F14EF 12
2012 12 H

T E S RIS &
Chin J Contemp Pediatr

Vol. 14 No. 12
Dec. 2012

CNTF 235 35 B F 19 43 0 , %400 Do) JE 45 495 72 30 o 25
BFAURER T L E, ABFFE A% BMSCs 1E 4
AL FRPE 2 17 E] ROP BRI ehy 563 HL T R £ 47
LA

L) LR PO B 78 T 24 A L 0 e 22 240 e Fty 0
T2, FECR R B Sh B % . ASHIT 57 R P s S
ROP Fc BUREA , % 51 ROP KT 20 S U 190 5 i 44
HaPA T, X5 Dorfman %£'™ 236 —%k, BMSCs /N
— PR RE T- 200, A A0 BB A 5 g
VEFR, 732 T T 90 R 1A 7, H & BMSCs
et ROP K SR 150 55 40 6 741 1 40 5 0 I T 128 TE 43
AR 4 B TR 10 st 5 445 10 ) 45 T BMSCs 3A
I, W0 00 o 22 4 L2 5 P9 A% )2 TUNEL B2
& ROP 5% % 41 3 /b, i ROP 1% 41 5 PBS 4
TUNEL AP 40 ia 22 5 Jo 48 2% 75 X, ik — 25 3iF 9l
BMSCs AJ Ji 4 ROP L [ 5% 2 fa f) 9 = , {EL WL A
W, 75 FLHLH X T BMSCs I K _E A7 ROP HA
FEE L,

BMSCs Bl 18§ 1A% A 5% LIS 7T ek ROP K LR 17
B0 L g T, AL T A5k e bl 28 5 TR T4
5, IR ATHEAT T #E— 5. CNTF fEE M &
ARG AR LU AT IR AR U T, LA P AR
PHER NT3 J&—Fh Z I RER I 28 3R N 1, 0
W RS R S I W AR TR S X,
AR R 2 TC AT , B A 7RI 45 1T 4l o T
(AP S BRI, A6 o 28 22 e 003 o 22 453405
Hifg I B R TR 5 . ARWRSE & BE, BMSCs
AL I 0 IO B 225 2 2 5 A% 2 4 CNTF 5
NT-3 k44 B 3% £ T ROP SR 41 5 1F 5 % IR 41,
i ROP %124 15 PBS £ 75 CNTF 5 NT-3 [ 23% |-
2 BTG 75 5, Y BMSCs 7] {2 3F ROP K il
PB4 M CNTF 5 NT-3 fy33%, il CNTF Fl NT-3
ST I L, $2R% BMSCs 4 ROP K KWL I
B0 i 1 U8 T 7T i 55 BMSCs RS 48 5 ¥ 19 i CNTF
15 NT-3 kg g % .

B2, BMSCs Al i ROP Jk 00190 4 e ) U
T, AL AT AE 5 EATE ROP Jk BLR 190 41 g NT-
3 5 CNTF [k % .

(& % X ]
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