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(F=22.047,P=0.00) ; HPDLSCs 21 . HUCMSCs 2835 NIH-3T3 2864 % 4T % £ F ¥ R %43 &L (¥4 P >0.05) ; HPDLSCs
20 HUCMSCs 28 NIH-3T3 285 A9 B 4018 2 5+ 3 A 4 FE L (A H P<0.01), Sk 3% kAL m = A4 7 & LSCs 47.&

4 ABCB5 . IPO13 2 5

IR 2 T 20 it (limbal stem cells, LSCs) f#t 2% 5§
HREREAG AT LA | & 2 Fiili R ¥ , Stevens-Johnson £5;
BAE AL 7 LB AR 1 A B A A 55 38 AT S 3
LSCs Bz AEfg =42 . H RTLHLR TR 1 I Bz B A
RPN B ZIATT LSCs BRZJERI I3
1M LSCs 7 ff1 5 2% 55 i 40 i ob 89 35 AU 1% ~
5% PRIUE 1SCs Bt AR UK SE ke T 40 U 9 1
1) A 0 TR A R L B A G, 2 LY
3T3 T332 i T H BRI R IR ARG RIA YT Hh 23 ke 44
Zpai, FHORIE ] 5 H A4S 3T3 AR DI RE 1 57
JERARDZIS B A RO . N JE T 40 (hu-
man periodontal ligament stem cells, HPDLSCs ) \ A J5far
[#) 785 T 40 Y. (human umbilical cord mesenchymal stem
cells, HUCMSCs ) >y i HLv8 ) g T4, B A
TG IBUE S FH AL AS 0 B A8 327 () R, AS 584 L
BT HT P AR R 1 35 2 0 DU DA 5 o v
BB SR I

1 RS

L1 s

1.1.1 ZARaR K A%k H Y NIH-3T3
HH 20 = A58 R 2 IR AR S 6 2 1 S 5 P R 1) S5 36 3y
Yok 2 A H B0 22 K 8 R (8 T SR BE R R 3)
Prhos) KBTS 1.5 ke, MEHEARRR . SEH S
PR R R R AR 2 2 W A, JF
EARbE FAR L BF 5T (research in vision and ophthalmol-
ogy) a8 AN

1.1.2 FERKFGH5{ME «-MEM DMEM/F12(1 :
1) Beml 3 7% 3 G 4= ML 5 (fetal bovine serum, FBS)
(Hyclone /A 71) | 2 55 % €. 2 B BUAN: (Sigma 24
A]) B [ (Gibeo A H]) , T BUEEJ5 R ( collage-
nase type 1) ( Worthington 2y @) ), CO, 40 M8 35 3= 46
(Thermo 2] ) , (BB AH 2 Wi (12 E ZEISS) 4%,
1.2 XBWFHE

1.2.1 HPDLSCs B4 K3  HPDLSCs 13537
SR PG 78 4 40 e o, DB 85 DA 400 e iy 1l 3% 30
2 BB NS @ I ) B Al 25 474 BEBife
PR o, O IBOAS Be 11 R 12 ~ 24 25 fit e
AR A BB (HEBR L35 2 A A HBV (HCV (HIV
FOMERE FEPER ) A 4140, B % 10 g - L' 4k
ML PBS G2 vhig v, 4% 2= v 5 v BT I e/,
I AYJie J5i it A1 Dispase 1T TR WH AL B 2 2R 5 e
FAZ LB — I T D S AR R % 10% FBS X4
1) a-MEM 5¢ 235 Fe i B, R R I, P A i £ i
Y E H ih g 2 d 3, o RS & 80% il G B LA
123 peflfeqt, B 3 AARML ] T 5550 .

ik ,CK3/12 24k kL, Z5if HPDLSCs HUCMSCs ¥ 7T 4 4 #4% 49 7 & A vA 32 % 1SCs.,

1.2.2 HUCMSCs B RIEFR LA ERANLK
JaE T ) B i 425 474 E e PR 2 B ki, it
faR A2 7B AR L (HERR 75 24k A HBV (HCV HIV F11
MERE PR ) BFHE 29 5 em T 1 h AL, & Dt i
RN PBS Fu 4P, B BR T A BRI 04 2 2, 8
FIAH) Wharton BEZHZIRTRE A 10 g - L™ T ARG
JR R AL, 20 M 57 o 8 U SE 4 e, B FBS BB I
DMEM/F12(1 : 1) 58 @15 F5 W a4, B 324 vh i
F5, 53 d B, PRI &= 80% Rl it 1 2 3 LA
PR IR 3 ARA L T o8 5s .

1.2.3 HPDLSCs HUCMSCs fIHEX%E (1)
‘B5S: 1 HPDLSCs (HUCMSCs 2 3 4 A K i
2] 80% T B, o I A7 SRl 1 R S 4 o B S S
Wi : «-MEM ( HPDLSCs ) . DMEM/F12 ( HUCMSCs ) .
FBS b FEKAL | B-W R H I L PTIA IL R A4 2 ok e
FEbR 2 d eyl — Ik, 5 20 d e TP R A g,
(2) 515 5 . HPDLSCs \HUCMSCs 26 3 {4 i
KB E 60% il IF, B B A il 3% 5 W 4 ol R
% S Wi . «-MEM ( HPDLSCs ) . DMEM/F12 ( HUCM-
SCs) \FBS HBZEK A (1-H3E-3-53 T HRL B IEEng i iy
IR S AR S R, BB 2 d Wl — IR AR
10 d )5, 55B8 3 d JEA73h4r O Jefs, (3) 402 HibR
AEEE - 4 AR I HPDLSCs . HUCMSCs 19 4t
2 AR Y CD45 CD0 By 323k, TE &4 i & H
(1 ~10) x10° 4>, i A CD45-FITC , CD90-FITC
NPT AP, BEE AT B, 60 F o X
9 A SRS T 75 24 i ¢ U P %R

1.2.4 HPDLSCs HUCMSCs NIH-3T3 {£ 47 % 2
MRy AEE )R CE SR HPDLSCs, % 506 a-MEM
RegRishy LSCs B 579, 256 3 AR 46 DMEM/
F12 S8R REFR DA A1 W AL RE FR I 451, AU B
4 pg - mL' 22 % C{EH T4 3 18 HPDLSCs
HUCMSCs F1 NIH-3T3 2.5 h,PBS it 3 5 , 54k )5 LA
L 5 x 10" NIRRT /S UM, /01595 24 h,
1.2.5 # LSCs B 5RAMMmMtLREsR LEiH
BOHPE 22 KA iREk 2 H, 8 10 g - L™ XUHTHY PBS
P 3k , BT A 2% 58 I 2 R RN 45 i, Dis-
pase JitH5 FRAE PTE A G MO B T 4L, o2 & 8%
FEE R 1 x 107 A4~ LSCs FEMER U1 3 Fla 37
JZ (HPDLSCs 41 . HUCMSCs 4 NIH-3T3 41) J% Jo /il
T2 (TSR 2L Pailiae, 4 3 d #il, M AET
TERLIE O

1.2.6 LWEEHEMTEREE FFIE7RE8~10
d JE R LSCs KRBl 5, LB IR 2 41,40 g -
LT ZREERE, AL g - L7455 10
min , PBS J53E 2 i , THE0S AP oy ve ke H .
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1.2.7 LSCs fREMEM 2 M2 R A0 B 1 3¢
B, LR R T 1 R b o 20 R A S R, T R
SORE M Ja KRG SR, AT e U R, — Pk
LSCs BH%:#5 3% TPO13 . ABCBS, B AR &4 CK3/12
WO, Uk LB/ B2 sE RO E BT 1A
JEWEE

1.3 SEitspsbiE SR SPSS 17.0 Geit=Afiffiftts
Giitotr, & K-S KRk S5 5 IE A5 704, Levene £
BRIy 2250, 4% IR SR 4L L K TS im) 37 40 U 4 ve e fE
SR AR LSRN R 7 22 0, 2B 18] 4 79 T LG
BRI LSD-t Ko, P <0.05 HZEFA G413

2 #R

2.1 HPDLSCs HUCMSCs B 7E

2.1.1 HPDLSCs HUCMSCs (IS 41y
24 h WIFLRIERE 3 d Py R 0 4 AL E L 10 ~ 14 d
LAY, 244 48 )5 19 HPDLSCs 41 jt & K K (K
1A) ,HUCMSCs 2 Z fJE (K 1B) 05 14l i A4
KR, 252 d AR T Ik, Z2RIEAUS 4l
i B SET Y —, REFATHI A K, 5 2
etk AE K (B 1C) .

2.1.2 HPDLSCs HUCMSCs R BiZES S
STURBEARE LTI HPDLSCs,
HUCMSCs HK % IE 2 W 42 7 B, 2 B3R 4 il
o 7520 d Je i T R AL e, ml WL Y i 21 68
HIE5 4547 (& 2A . B) , HPDLSCs . HUCMSCs &4 4
B A Wi )i g, HPDLSCs 58 B[] bt HUCM-
SCs $2 I 1 J& 2247, LA fE I ik

2.1.3 HPDLSCs ,HUCMSCs K EiE S
LU RHBLI O Fr LuEiEF/5 1 HPDLSCs

HUCMSCs, /53 B I7EBE T & WIEDE /a5, It
B IR T T LR TR 8, Wi I 200 LIS PR 1 i i o v 2 ([
2C.D). FFIEERE3 d Z3har O Yefa, af WA
21 Y g % T 1 %, i B HPDLSCs \HUCMSCs 7 {&
AN LA 5] Jig 15 40 L Ak B P R o

2.1.4 HPDLSCs,HUCMSCs &k EirE N
22U A ARG, R 40 L 34 s R 3k CD90, AR iA
Y& M 4N bR CD45, HPDLSCs CD90 [1f) 3234 3% Wy
94.6% ,CD45 4y 1.4% ;HUCMSCs CD9O [ 323k % Hy
88.2% ,CD45 4 0.2% .

2.2 LSCs E&AFAHAMLLBRREREE

2.2.1 LSCs 75 ME  LSCs 7£ HPDLSCs . HUC-
MSCs fAl 2 FHiFE 10 d J5, Hwwk A e & 50
NIH-3T3 Mt 32 21 LSCs AL, 5 2K [RIE v e M A=
K, A0 SR S LAY LSCs B2 T2, A% i
Fem HI PR R RS (L 3) 6

2.2.2 TEREEBEMILE LSCs H#53E8 d J5,HP-
DLSCs 4 .HUCMSCs £ NIH-3T3 41, Johi 35 )2 4 0
BTV %45 5 R (4. 90 £0.96) % (4.10 £0.56) % .
(4.67 £0.76)% .(0.83 +0.35) % , PUZ [a] s Ak o 45
ZERAGITFE L (F =22.047,P =0.00) ; BG4 LL
ek Bk, HPDLSCs 4 \HUCMSCs £ 5 NIH-3T3 45
FRAM e EIE R 22 R TG 124 L (1 =0.410,
0.995,#% P >0.05) ; HPDLSCs 4{ . HUCMSCs 4 .
NIH-3T3 2 5 T ia 3% 2 48 2 5 388 Gt 24 m XL
(t=7.140 5.735 .6.730,#° P <0.01) ,

2.2.3 LSCs #rE#M  NIH-3T3 41 ABCB5 3%
A58 F HPDLSCs \HUCMSCs #H ( & 4) ,1PO13 7E4-2H
) FE B L8 — 2 (B 5) , CK3/12 2 LSCs [
bR, NIH-3T3 41 ik it F AR (& 6) .

B 1 HPDLSCs HUCMSCs 4ifiifE 4%, A:% 2 18 HPDLSCs( x200) ;B4 2 {8 HUCMSCs( x200) ;C. %5 4 {8 HUCMSCs ( x 100)

B2 HPDLSCs HUCMSCs i J ek S % 5. A, HPDLSCs B S 20 d( x200) ; B, HUCMSCs &% S 20 d( x200) ; C. HPDLSCs A,

&5 S 10 d( x200) ;D HUCMSCs mJI§i%F 10 d( x400)
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B3 LSCs 7E R 4N 4L i 14 5 pe B ( x 100) , A HPDLSCs 21 35 f& Fl ; B: HUCMSCs 41 55 F ; C . NIH-3T3 4 3 e ]

4 QRETOCR OB R SR 4 LSCs sifE M ABCBS 9%
i5(AD.G) DAPL (5 (B E.H) I —HH/IFFE A (C.F.D),
A - C:HPDLSCs #;D - F:HUCMSCs %4 ;G — 1. NTH-3T3 £

B5 REIOLRO BRI IRA LSCs TPOI3 AYRIK(AD,
G) .DAPT#¢f5 (B E H) fI Z# I E K T (C.F.I). A-C:
HPDLSCs £ ;D - F:HUCMSCs £ ;G - 1. NIH-3T3 £

B 6 et @ R A JR 4 LSCs CK3/12 [3RIK (A,
D.G) DAPL o (B E H) MI—#HFIFEE A (CF.D), A-C:
HPDLSCs #H ;D - F: HUCMSCs 21 ;G - I NIH-3T3 41

3 itig

AWF5EK HPDLSCs .HUCMSCs NIH-3T3 j% 4T 4k
YHHLAE A R A LSCs AT ARG 5, X 45 41 v e
T S LSCs bRriiy ik i 0Lt AT T HL#R, 45 SR
3MRFRIZE N E R TG L, HAEYERF LSCs
¥k J5 T, HPDLSCs , HUCMSCs H. £ 5 5% 11 RE
HPDLSCs fil HUCMSCs #J 3 I T A, #: & HPDLSCs
AT AR A S HUb A AL 58 NIH-3T3 [ 337 )2,
REAS 2 AL4% Sl W U5 1 92 st AN A7 AE AR 3 2 () i, T
VE R RN 18 LSCs pyPRAR R IR 2

KIM 217 % 5 J st e 2 A R 24k 9 1) 72
T4, Bl % HPDLSCs, # B F 1Ak JE HPDLSCs &
S THHA BB, A A B R WA R o SR 4]
S A R T4 . H SONG 2 &
P HPDLSCs v B) 78 5t T~ 40 g 2L 48 56 /&5 19 v P
R Z 1m0 1kigRe. 79, HUCMCSe NAFAET
I AR | I S L () B3 2 2 4l 21 AR SR ] LA
SO A R g 22 Fh oA e 2 Y BR S R &k B, HP-
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DLSCs [t HUCMSCs f% ‘& fig J7 58 , 40 g 3% 4 55 Jin HE
%, LSCs 1£ HPDLSCs 1] 33 J2 T WL 1Y »e [ A1 b HUC-
MSCs B4z i + 1% 42 NIH-3T3 1] 37 )2, LSCs 3@ [
B/ S0 AL HES JE 2 . HPDLSCs H4%
5 ) 725 4 AR R T 1) 78 0 T 40 Al — A
95% [ 41 ifl 7] %35 CD73 .CD90 ,CD105 , A 35 ¥ 1L
FRic CD14 .CD20 .CD34 #1 CD4'"*™' A5z HUCM-
SCs F2ik15 X1 5 %4 158 3] 1 4% 5 — 5, HPDLSCs
[f)751k 5 HUCMSCs 45 35305, %5 4 HPDLSCs 3 H
ARSNGB AR R A R T T HP-
DLSCs 7% B H A i i so e T FRRE 7, i GAY 2™
FeAE 3 M 45 HPDLSCs (4 TE BT 1% 00 i T F B
ST ANM o rh e FRATTHE T, R0 A5 20 3 P
AR R IR E W e AR, HATE AN EE
KF N FRZE LM TR ZH 5, e &3
T RE 7% LSCs (1) T RIZH R (A i 22k ey N 2 4
Jst" Tenon % B 2T 4k 40 ™ 45, oA T 15 J2 R
R OO DN B = 1) 5 Ve o 1 U
EB SIS R LT R0 >, x4 A IR 4R 35 2 AR L
FARGE)/IN B NIH-3T3 525 4k 20 d, v] LA %0kt
SR 40 M BT R (1 48 B2 1) 0N G 58 HE R R
N o AELH T H EE M A WFIE 6 Q0 e 2 22 10 8 A AR
FZ VAT e, A 1E E R B NIH-3T3 ] 3%
20T DA — G — BIbRE  2E Z RIS iRGE
RS IEAE R 2 T A0 i 34 8 e 5 1w L e T
A AT 1 2 20 AT I A — SR R, gk T4k
PERE RT3 TR R 22 AT R I 1m] o ASDF
FETIE FH B AR 5% 2 B4 LR BB 005 (1) SR IR
]z . HUCMSCs M#A: L3 4L, Ao EH &
A XL HPDLSCs B H FRHA F F AR 4140, H mi bt
FEBRIE T 2 W 7L 4 HPDLSCs AH H F 18 7 B
F SR IO IE PO A B HL A RV
TFRZERE . (2) Bl tEss ., HUCMSCs HAT fikfe
PERVE, B A iS50 R AU 2% HUCMSCGs 7=
A HE R S Y HPDLSCs i F Al LI A 2 Bk F B
B 0T DBR R 37 )2 41 M S 35000 e HE R XU [ 28 4
Ko (3)LaHARNY RASH AR, B & %
FREUANTT B IR AR S B LB 1E 8 45 44, 40 B Tl
FERT AN | B2 I BT 4 40 0 A AR R 7 )
N LG540 135 1l — o R R 40 5

2% | Ff i, HPDLSCs . HUCMSCs #4 ] ff Hy #:4¢
NIH-3T3 g4 37 2 ARG 3E LSCs, A4 TREF ARG
¥7 LSCs 2 P A 5 5 R 1A e A i, (H
AT5 A5V 22 [va) 30 e 4 gk R, 497 A0 2065 A0 S T 7 3 o o
SR AN, LA B G0 fu] 5 HCEE AR A0 356 B R 2545 1H
ARV T S . TR R0 R 2 2R Rl | A
AR 5 P E, A RE T 47 b foe KRR B b g S i
S5 R BN R TAE

27 3Lk
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* Protective effects of STAT3 on retinal pigmented epi-

. thelium cells against oxidative stress
* LI Lan-Gen,WEI Wei,ZHANG Yu-Feng, GERILETU

’ [Key words] oxidized low density lipoprotein; signal transduction/ activation of
: transcription factor 3 ;human retinal pigment epithelial cells-19 ; cell senescence ;reactive
. oxygen species

. [Abstract] Objective To observe the protective effects of signal transduction/
. activation of transcription factor 3 ( STAT3) on retinal pigment epithelial (RPE) cells a-
. gainst oxidative stress, and explore its role in the pathogenesis of age-related macular
. degeneration (AMD). Methods APRE-19 cell lines were cultured in vitro and the ox-
idative stress injury was induced by oxidized low density lipoprotein ( ox-LDL) and
H,0,. The rates of proliferation and apoptosis, levels of intracellular reactive oxygen
species (ROS) and cell senescence of RPEs were evaluated. QRT-PCR technology was
used to assess the STAT3-mRNA. Furthermore , STAT3 overexpressed in ARPE-19 cells
and the cells were pre-treated with nicotinamide ,and interfered with H,O, and ox-LDL.
The proliferation , apoptosis, ROS level and cell senescence were analyzed to know the
. effects of STAT3 on RPE against oxidative stress. Results Compared with the control
+ group,H,0, and ox-LDL could increase the ROS level and promote the cell senescence,
’ and the proliferation was obviously decreased,and the apoptosis significantly increased

.0

¢ (all P<0.05). Under oxidative stress,the STAT3-mRNA expression was increased and
the expression density of ox-LDL and H,O, were 3.3 +1.2 and 3.5 = 1. 1, respectively,
there were statistical differences compared with control group (all P <0.05). STAT3
could protect cells from oxidative stress damage,increased cell proliferation, decreased
apoptosis and ROS accumulation ; But could not modulate the cell senescence during ox-
idative stress. Conelusion STAT3 can anti-oxidative stress damage independently,
and prompt the application of STAT3 in the treatment of AMD.
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