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Abstract

e AIM: To investigate the effect of transplanted
pigmented epithelium-derived factor (PEDF) on human
umbilical cord - derived mesenchymal stem cells
(hUCMSCs) in the treatment of retinitis pigmentosa in
rat models.

e METHODS: The hUCMSCs were isolated and cultured,
hUCMSCs were transfected with PEDF recombinant
lentivirus. Experimental royal college of surgeon (RCS)
rats were randomly divided into 3 groups, 8 rats in each
group. The experimental group was injected with PEDF-
hUCMSCs subcutaneously. The hUCMSCs control group
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was injected with the same amount of hUCMSCs. The
PBS control group was injected with the same amount of
PBS. At 4 and 8wk after injection, electroretinography
(ERG), the thickness of retinal outer nuclear layer
(ONL) and green fluorescent protein ( GFP) staining
were observed. Immunofluorescence staining of retinal
sections and the phagocytosis of MERTK protein were
evaluated to determine phagocytosis.

e RESULTS. PEDF gene carrying recombinant lentiviral
vector could efficiently infect hUCMSCs. After infection,
hUCMSCs were sub cultured and the lentivirus prolonged
the expression in the cells of the target gene. At 8wk
after transplantation, the amplitude of b-wave in ERG
were significantly higher in the experimental group than
in the control groups. At 4 and 8wk after transplantation,
morphological changes of ONL thickness in the
experimental group were significantly higher than those
in the control groups(all P<0.05). At 4 and 8wk after
transplantation, hUCMSCs infected by lentiviral vector
carrying PEDF were found survival in the subretinal
cavity by GFP staining, and the PEDF-hUCMSCs were
found having phagocytosis for outer segment fragments
of photorecepter cells by immunofluorescence staining.
At 4 and 8wk after transplantation, the Protein band gray
values in experimental group were significantly higher
than that in control groups, which indicated that the
expressions of MERTK protein in experimental group
were also increased significantly, and the phagocytic
capacity of RPE were improved.

¢ CONCLUSION: Transplantation of pigment epithelium-
derived protein modified human umbilical cord- derived
mesenchymal stem cells has a protective effect on the
retina of RCS rats.
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stem cells; retinitis pigmentosa
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hUCMSCs, Z£5 RCS KB ( royal college of surgeon rat,
RCS) BfMLA> M 3 A7, 440 8 H, SCH0 4l M IR T i
3 5 PEDF — hUCMSCs; hUCMSCs X} [ 41 1 4 45 &
hUCMSCs, PBS XJ 2 15 45 8 PBS, TES 5 4 8wk W%
LI e ] (electroretinogram , ERG ) , #6; I A W [ 40 % )2
JE WAL SR (2% Y6 8 [ ( green fluorescent protein, GFP)
TR AN AT 5 0 A D) R A g e D e WL
EHAERF I AE , W1 MERTK 25 [ (0 3 5600 8 i
URTEWIE S

S5 .5 PEDF K& IR (v 51 2115 055 75 2, AE i RIS
hUCMSCs , /&Y J5 (1) hUCMSCs #EAT & 155 3%, 18 9 7 7T
SEAC H AL R TR A N 1 R Gk . B AR S 8wk PP BE
ERG ™ b A8 92 560 20 W &l T %) B 20, BE LIS 4 8wk
&2 E M AR 7MZ)Z (outer nuclear layer, ONL) J& & 52
e ¥m TR 2R A S L (P<0.05) . #
MG 4. 8wk I GFP 4 {4 Jk 3L % Yt PEDF 1§ )i 5 1
hUCMSCs # g 37 EAE AL R 5 e A 3, A 0 JEE 40 7 47 4
BEDCYL (D /R B A 9 PEDF —hUCMSCs X I8¢ 't 41 fifa fid
VBN A AR VE . RS AT 4 8wk I} MERTK ZH
PR RS A I 2 56 4 2 1 4% K RS (B Bl vy T 0 R
f/RSLEe 4 f MERTK 48 F 205 (W] 2 5 hin, RPE 2
TEERE T4 .

2548 . B PEDF & (&M hUCMSCs %t RCS K B 9 fiE
ARIHER

KRR (R b AT A DR 1809 7 A 5 AT [ 72 T
T 24 B 5 R R 2R AR
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AL JE 7, 2 A8 1 (retinitis pigmentosa, RP) & — 41 DA
HEATHEIBOCANNE Mo 53R b e Dl 2k Sy I [ 3 B 10 33t A%
PERL I AR, LRE EAT PR IR R
U RO 00 A e, 1] S B TE IR o R IG R AR . RP
A DR PR O R €5 2R T R 4 B ( retinal pigment
epithelium, RPE) ()25 KA FIE 2% , DT 3 B X S J%
A AT LR B R TH A B A A W DI R T A {6l I 9 )
FEEAL A1 2 HE AR AL DO RS 25 4 25 L, B A 3 BB O A
A PEET S, AT 5 LB AL SE T e RR AT . H BT A R0h
J¥ RP 7 %, Sk — M2 2 S00 PG RP IR YT 7
2 P B A A TR DR AR R A R B R e TR
FHE AL T T, BA S R SCRIRIE A 520

6 [ i 4 R F ( pigment epithelial derived factor,
PEDF) J&—Fi e AN MR LA |32 23 A1 5 T i Ve 3
RILHZRE Y20 PE ph 208 52 WAk A2 i 40
oS B FIRT 2 R IR R R = A
Jif 7 5 U8 18] 7 5+ 20 2 ( human umbilical cord — derived
mesenchymal stem cell, hUCMSCs) HA AR HAE 1 M £
] 43 4k W A 55 R AE™ . A8 58 B PEDF 2K 118 ifi
hUCMSCs 797 KL RP 4R ZIAIT RP OBk,

1 MEFF &

1.1 &8 S EhY . A 21d 19 SPF % RCS HEE K L
33 H R 220 ~250¢, H2E = 4B K2 IR B S0 = 4
HE FATIE S . SCXK-( ZE) —2012-0011 , #F & sh 4 M 4%
(I O 7 e N - B S NG i 151 i 1 ) 1
hUCMSCs 1 PEDF 5 41155 2 ( 24 B YR N7 14 el 2 Wy Fk
FA WA ml il e Mgt ) o E 50 S AL AR : MEM K 3%
(3 Gibeo AT a4 MLE (3 Gibeo 28 H]) , AR
(K P E) ,DMSO ( Amresco, 2 [H ) | 8 X -4k
FREIFW(x100, 22K i E) ,PBS(ILEH2) A B
2% ( Roland Consult Color Ganzfeld Q450C) , G4 4
e A 3 BR ( Bio—Tek , 32 )

1.2 7%

1.2 1 AFwERRTHABMS B EFMRBELE
BOE R A 7 R 2R LT K A 58 TG 8T 8 1mm x
Immx Imm K/, 48 0. 1% I JE B A1 0. 125% JiF B 75 1k
30min, A 100 H A1 200 HJE M8, 28 F % 10% FBS
) DMEM 55350, A 37°C 5% CO, ¥ 37 AP i 9%,
8 B MR A A K, JRAR B 3R 12d TR
KA AR E] 90% |, IR H FLIH AL S , 3% 5000 4~/ cm’ $2
FERYMRTFR, MR AE K 3en P20 5 80% i,
TR AR, BB WU T LA 1 97 10 B2 P hUCMSCs
ML Re o o BUER 2 A 40 92X 4 e A SR 00 440 i
FA,

1.2.2 PEDF EHEBREFRLAFTEER THE I
£5 hUCMSCs, ] DMEM 5¢ 4 1% 37 i 5 2 40 i, 774 %% 40 g
BN 2. 5%10°4/mL,6 FLAR R FLEEA 5x10* A4~ 21, ik
ASEFAE R . MEAN R  BU VRAETE -80°C M 75,
SeAEvK Bl . AR SR v TS A (08 G T s R 2
KRt 10T GE ORUE T 4R A5 1 5 A 18 09 B 14 3% % Ak
MR BN B /MR, DU SRAS S AR I B e 80, 26 2d
P, B 1mL 5 2% BRI 9 DMEM 5537 3% AR 95 79
SEEGHRIN S 10NN A 10 WL 1805 T 21T ) 2081
8 ~ I2h UG MR GRS, MR ZS 5 AR IR YL 4 TE A
255 RIS R X AN M A B R Ak S R,
24h JEHE BN AR SR AL Y 48h J5 , DOt B B A%
PECFRIRNEOL A T8 B B H 240 I 303, R %
FRUEAT IR SL LRI

1. 2. 3ENEE L5 KRR BEAL 5 o 55 56 2H  hUCMSCs
X BEZH A PBS X RAZH , Bl 8 R, AT BE v AR AR R
RAESCT YL s AR W, AR, SEER L RCS KR
P R G B A 3l (5x10° ) PEDF — hUCMSCs;
hUCMSCs Xf 8 4. RCS K B AL M B T i % 4 5% 1
hUCMSCs; PBS X i 21 . RCS & BUAR I JI5 T s 7% 4 45 1
PBS, #AMJr AW U A2 S5 21d 9 RCS KR, 2R
1% SR 4032 0. 8mL/100g 14 5 F 11480, 3647 I JEs JFR
PR R RN AR & L, s T okl W 5 2% i
SRR ,3:00 37 3 BS 45 18 | 737 O 2 5% JUMEE,9: 00 247 A
G5 RIS O B K, 3:00 7 T A W5 2mm &b, ffi
206 513k SRR T 15° 7K F-Hil ZE L K Hamilton {3 i
T AR (32G) B BT fis, 212 1 59 3l 40/ (24
5x10°4N) , 25 (X BRZ 7 8t 3l K PBS, FA Wi ™
T8 28T WLHR I 53 1 B, s B R T
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1.2. 4 TEWEIER
1. 2. 4. 1 Y5 48 J5 A0 Th B8 46 N — ) S 40 0 2% BB &)
(F-ERG) hUCMSCs ZH i HIIA YT )5 4 8wk, I fi K
BUE% F-ERG ##r I a I b DAY MR, W58 I >
12h, 78 B8 X, AERE 06T 45, 008 B« BPAS (5] 59
ey 1 K | N R LT I = R TV N 19 L 1
B B[] 5 L, X R L 30 ~ 60s 28, (H X T
PR B (RP a0 R4 ) W) 75 22 4 4 fa) B B ), oK
T 120s,
1.2 4. 2 BERUMEMIEEENNE KEEREE
S % O L S AR RR I o FH 2R BRER K PEYE , FEH 4% PFA E
ATHETE  BCH IR Bk, ZSH 9 (AR MR A RN B 35 44 ) | Tl
BCHRAR , OCT vk R AL MR, V) A 10pm Y] -, DAPL {4
TP R B 7, 055 55 3 R B 4CIRAT, K
i B LR | S W B 3 A7 B R A A 2
1.2 4.3 WEBERAMMNERER—UE GFP
[ AT HI/E 10wm VKR DD Fr, 48 1] PBS 52 BE A W JEE 0K 7R 17
A ,5min, 3 ¥, & M 0.3% Triton — X100 &b B 4] -,
10min, ffif] PBS {® ¥k, 5min,3 Y. W fN 3% BSA &[4
W, WM E 1h, BER 3% BSA, i il—3i (GFP Bk,
1:2000, 1 1] 3% BSA FiFé) ,4°CWid , i 7% ; 81/ PBS
EYEY] F, Smin, 3 YK A P ( Goat Anti — Rabbit IgG
H&L,1:1000, fff H PBS i B&) ,37°C ¥ &, 1h J5 1d FH PBS
VeV R, Smin, 3 YN DAPL(1:10 Fi k) ,37°CIF &
15min; {fi I PBS M9 4) A, Smin, 3 U ; fdi W% Kk 496 0% 2=
2Ky RIMPTPOE K B B3, n 56 538 F 3R ,4C
PRAE s 9 BT SR
1.2.4. A BHEFUMEYT R RE Rt EMNENMRE
EEBEINEE  [FIRTHIEVKARYI R, 8 PBS BRI 5
KV A, 5min,3 Y% 0. 3% Triton—X100 AL FE] -,
10min; #1 A PBS %%, 5min,3 YK ;8 0 3% BSA H &,
FEIREE Lh; B % 3% BSA, i Il — #t ( PEDF 47 14,
1:800, rhodopsin Hi44,1:500 , 8 Fi] 1% BSA Fi k¢ ) ,4°C i3
B8 PBS EEPE Y A, 5min, 3 U A BT (Alexa
Fluro 488 #RiCHIRPTF: IgM, 1:800 , PE-Cy3 FRic /)N )
it 1gG,1: 800, fifi i PBS #i B¢ ) ,37°C &, 1h J5 fifi A
PBS U Y] Fr, 5min, 3 ¥ ¥R i1 DAPL(1:10 i Bé) ,37°C
WEE 1Smin; A PBS EEVEYI A, Smin, 3 WK ; i F MK 48
W2 224K 4, T NP2 S 1 K B R 390, n 25 55 3% A
R ACHRAE ; 5O BB W ER
1.2.4.5 BEGUMRZME MERTK EBRZENEZA MW
EAEKBFEINEE  FAHG 4 8wk, 45 H 2 H KR
R JEE, 241 it 4 SR A A0, SRR R 1, PR R A e
Je AR A B R T B R IR R AR
R v B A AR M B R A B E RS AT
HLYK , FH PVDF 5518 55 85 A Western 1 I H L VE,
IS RE W54 P18 J5 n A — it (e K I8 MERTK it
1, 1:500) W95, Ve JE INA Bt (Pt 1gG, 1:1000) 55
T, UE%, A ECL TAEW , & 8.5 JKUE EZ KRG
ORI

Ge it 0T . R 1 SPSS17. 0 Gi it 4 M 4 , 1
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BELL x5 FoR, =41 LUHCR FH B IR 28 07 22 20 B, PR G Lk
R LSD—t K36, AP<0. 05 N 2= A GiitE X,
248
2.1 PEDF EHEBRSFE LA FTETRFHE PEDF
RN B hUCMSCs 48h i, OGS R 4B B iBE
WEZEH] hUCMSCs 1) 24 Jf 5T HH 30 Kt i 28 65,98, 4 TP
BARRAW R, MRS 5 AR YL 4 T W22
S, FEWINE T BE X A0 I AT B S EE AR (BT 1A (B) 5 3
A AHAEACKS DU PEDF 5 28 1% 95 22 J2% 4% hUCMSCs 1) f 32%
A CD90, CD73, CD105 # 2 BHPE £ 35 (>98% ), T
CD34 .CD45 .CD14 .CD19 #1 HLA-DR £ %5 (<2% ,
Kl 1c),
2.2 PEDF-hUCMSCs 475 #8 RCS X B 4L M & T iz
BERMMER4EIE ERG RN EMMEMZEEET
PBS .hUCMSCs 4 Jitd 1 PEDF -hUCMSCs 48 ifd 43 51| #% 4
F| RCS KB IR 5, ERG #6013, 658 051 0 0
5.10db i % F, 4wk Bf PBS B P XF HE 4H (157.54 =
65. 549 . 144. 84 £75.220 127. 02 +43. 222wV ) . hUCMSCs
i ZH ( 139.58 + 81.899 . 126.57 + 78.211, 104.29 +
68. 083wV ) & PEDF-hUCMSCs ZH 320 (151. 62+52. 656 .
155.51+46.259 131.71+41.342uV) b PR IR HL 48, 22 57
TG L (P>0.05); 8wk I 5 PBS [ ¥ % IR 4H
(13.17 £ 9.126, 15.20 + 9.638, 5.33 + 3.583uV ) M
hUCMSCs 4 it 4 (28 +14.130,19.69 +11. 516, 15. 56 +
9.538wV) Lt , PEDF-hUCMSCs ZHJiiH (43. 68+10. 131,
35.72+10.426 35.70+9. 521wV ) b % 4/ I8 B G 14 55 ) 25
SAE G L (P<0.05) , i hUCMSCs 41 i 4 5 PBS
FIPEXT HEZH b P dR IR b 38, 25 RSt B L (P>
0.05) ,i%#&7~ PEDF-hUCMSCs 40 #% 8 8wk I X RCS
R B P A B R E T (L 2) o FReATT e — 20 L5
RCS K UL 5 R # 48 PEDF—hUCMSCs T 4 8wk J5
DAPI 4t 4, 5¢ % B2 I & ONL f4 )& |, & 3 PEDF %% 4t
hUCMSCs 41 4 % B5 40 #% J2 JE B (20.45 +1.00,12.38 +
1. 13pm) B 5 JE T hUCMSCs 4 (14.82+1.95 . 7.54 +
0.96um) 5 PBS %t #E2H (11. 93+1. 05 6. 13+1. 10um) , 2
SAE G FE X (P<0.05) , 1 hUCMSCs 215 PBS 204
4wk BF 22 R TG T4 X (P>0.05) ,8wk Bf 22 R A 5
P2 X (P<0.05) , #%7~ PEDF-hUCMSCs 4 }id 7% 48 %
oA E BA I W R ER (B 3)
2.3 PEDF-hUCMSCs it 2 MM EE B R
RCS K BRI iR [ # 4 PEDF —hUCMSCs T 4 8wk )i/
FH GFP Y €5 X058 41 1) A7 05 185 10, 2 B0 4 8wk Bif s e
PEDF 1245 5 1Y) hUCMSCs 21 fitd 4 58 76 10 I 5 T 6 7 1%
(F4),
2.4 PEDF-hUCMSCs #%#E/EMMEEY K 1TH X RE R
AN EHEAGERIIGEREETRENEXES
MERTK FRi£2{¢ PEDF-hUCMSCs # i J5 #1 ’ JE 1) H-
TR PEE R YL, PEDF Fl rhodopsin X 4e, & 5 41
AR Y BOE AN thodopsin MITRAY , AR LY T
2% 5 PEDF ) hUCMSCs 2 Hg 843, 21 (0 Fl 2 (2 1 &
Iy BRI AR PEDF-hUCMSCs X 2% 20 Jifd
W& A R v A A WEAEH, I RPE B A BERE T R
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5
g
i)
| 3
L
% )
C
200
2007 98.7%
99.5%
1601 160
l |
120H M1 | 120+
= il M1
80F 801
401 40+ ‘
0 0 1 2 3 4 0
10 10 10 10 10 10° 10' 10° 10° 10*
CcD90 cD73
2001
<2%
2001
98.3%
160
160
120
120 = | |
& il | M1 |
= - 80r
| M1 !
40t 401
0 0 1 2 3 4 O - '
10 10 10 10 10 10° 10 10? 10° 10*
CD105 [RER TR

E1 EBRSHABENUCMSCs FAiEMESERFARNAMMNENER A 18553 PR IR Y hUCMSCs 411 48h J& B9 A G
(x100) ; B ;125 25 WURYE hUCMSCs 4 48h 524 68l (x100) ; C: PEDF-hUCMSCs 3 7 4H B A A6 I 25 58 ( B PE bR ic ) f3% D34 .
CD45 .CD14 .CD19 il HLA-DR) ,

A B C D
——————— =E=E==== S

E 250 Fzso - G 200
@B PBSH i 4l EBPBSK 4l BB PBSH I 4

200} @BhUCMSCskI 41 _ 200} @hUCMSCsx il _ o] @B hUCMSCsH| i 4
N = A Al > == DA oR4) > = 5% 4
Z 150t 2150 ¢ =
= = Z 100t
5100} 5100t =
< 5o} I_-.-_| 5 ol 3 s0f |-"'-|

. = 0 0 =

4wk 8wk 4wk 8wk 4wk 8wk

B2 &KAVMEREIEERG WM A hUCMSCs Xt IAIT)E 4wk ERG 45258 ;B SLIR4HIAYT )5 4wk ERG 454, ;C.hUCMSCs % IR 4H
JAIT)E 8wk ERG 55D SEIRZHIAYT IS 8wk ERG 455, E ~ G G384 3128 0.5 .10db FIBLSAET b iR ma 75 00 e #
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A

LI I A% )2 T (n m)

0

4wk

@B PBSH i 4l
@ huCMSCsHf # 41
3 54l

8wk

E3 RAMMBEMMZEEENE A.SSRAIAITS 4wk BF DAPT 25 6E (x400) ;B hUCMSCs X BZHI4IT )5 4wk I DAPT 4L (7,
KHE (x400) ; C. PBS X AR YT S5 4wk B DAPL B 058 6 B (x400) 5 D SEB A Y7 5 8wk B DAPL et 28 5 5] (x400) ; E.
hUCMSCs XT BRZHIAY7 5 8wk B DAPIL e (0,58 % & ( x400) ; F . PBS X BR4HIAYT 5 8wk I DAPL YL (A58 G [8 ( x400) ;G . BB )G 4 |

8wk, S22 \hUCMSCs % HRZH 5 PBS Xf 41 ONL JE B LL#L

El 4 748 PEDF-hUCMSCs & GFP B MEMAFEER A BAH 4wk 5,450 GFP {3ERF, Y PEDF 18955 19 hUCMSCs 40l
W EARRIAZI RS (x400) ;B FEAH 8wk J5 , 4% (4 GFP fUH, Yt PEDF 18532 (1) hUCMSCs 21, i (UYL AR 53 (x400)

U, FFWERE SIAESE A MERTK 25 1 AU 23k, 8 11 4571 K ¥
HH T EARENZ D, Z2NS (B-actin) KIESF, K
FEE RS, RZ B EARBEE . RCS KEAME T
e FAl PEDF—hUCMSCs 2H (A #H) (hUCMSCs 4H (B #H) &
PBS 41 (C4l) T 4 8wk J5#FWERE J1 4 CEE H MERTK 1
Fik (R B A B RSP ASAEAS, 43 5B MERTK -1 Al
MERTK-2%7% ) , PEDF —hUCMSCs £ B % /& T> hUCMSCs
2 55 PBS Xf M 4H .
3 iTig
RP &4 EEJE K A RPE AYASPE IRFE A ZE 2, AT

ST CAZ AR AT TR I BR TH M A A W T RE T B
68 0 75 1140 B 2 L X B 7 2 M B 00 T 2 ) 2L, B ¢
FEUBOLY AR PESE T, N S RS T RERERS . H AT
TARGRIT RPE A5 /9 5k, Horh 40 J B ARG 7 WAl
SRR TR IR TS
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AL HIG T A (R b R AT O A M RS
M TR AR S, R b A A S A SO 2 M % A 2
W ELAA IE R A5 R RN D RE Y A RS AR Z 4 DX, LR R
WEIR T (20 i, = e LT R, W 58 & BT I B ORE A
P 4R v ) ARAF A G g HE 0 ) B, T 40 R —
FEHAT o3 AL T RE AN - 4 F 3R 68 T PR 35 AR 20 AR ZS
B2 B, AR A R U 43 A IR G T 48 B ( embryonic stem
cells, ESCs) .15 5 £ 86 T 40 B (induced pluripotent stem
cells,iPSCs) FUSAAR T4 i . 17 Z 5% 2R O 2 B8 1%
Yk ESCs A iPSCs i 5 70 4k O 2 B4 ik Al W 26 LT
RPE Y21 Ml , 6745 1 240 i >k U5 19 RPE 40 MRS A Ly 1
TR T LI IS PR Y R RE & AR 7L AR M ESCs I iPSCs 2K
U 1) RPE 4 Jl A7 76 5 75 HE % R 3508 M 45 [n) 8, B4
24 i A A S 5 HE SR AR KRS ELEOR JC AR I
[A)E, N 5% 7 [8] 78 5 T 40 9 ( human umbilical cordderived
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C PEDF-hUCMSCs  hUCMSCs PBS
4wk(Ad) Bwk(AB) 4wk(B4) Bwk(B8) 4wk(C4) Bwk(C8)

MERTK-1 i S S S s— —

—

MERTK-2 SH_—_— s _—

F-aCtin e w—— —— 00000

D
1.4000p
1.2000F
1.1000F
0.8000¢ sMERTK-1/py 2
0.6000f sMERTK-2/py 2
0.4000f
0.2000f

A-4 A-8 B-4 B-8 C-4 C-8

E5 THRAEFRFEINGENREZEEASEERENEXEA MERTK RiX%t A5 PEDF-hUCMSCs J& 4wk #1 MBI 5 s
DYt B AR EBAMA PEDF-hUCMSCs X EOG AN LR & B4 4017 1 - 7 WA KL 45 (x400) ;B B8 HE PEDF-hUCMSCs J& 8wk, ftfi
PG O FE R BAR Y PEDF-hUCMSCs X BB AN RN 7% 14 4015 18 AT B W /R (x400) 5 C. B WERE A5 MERTK 25 H ) &1k, 4%
HE A S BRI 4wk Al 8wk HFRE I FiK L T hUCMSCs & PBS X FR4H ; D &4 8 A 4 IR (H A N S 1E )R B IR K 2
7, AR dwk I 8wk J5 7R ERE J)AH B 1 MERTK 335, PEDF-hUCMSCs 418 5 & F hUCMSCs 415 PBS XJ R4,

mesenchymal stem cells, hUCMSCs) J& 255 B i i) 2
1 AT AL, e 3 AL TE W 22 Rl A 2L 20 M, A A SR
1BYT RPE 41 i A 56 550 A BEAE Rl 4l i ™), b4, 8] 72
J T 20 M ( mesenchymal stem cells, MSCs ) & - £ 47 5k [H #
I\, B B R ARG M, NTE AR AR JFREA R0 W 2
FiER T, 2 20 Tt 5 TR 2 1 4 100 BHLAEL A 2

H T, MSCs ©H T2 RGEMZFERIIHST I, W
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