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Abstract

e AIM. To evaluate cell proliferation, apoptosis and
migration of human retinal pigment epithelial cells (RPE)
when co - cultured with human marrow mesenchymal
stem cells ( hMSCs ) in condition of hypoxia and
hyperglycemia so as to explore possible mechanisms of
diabetes aggravating choroidal neovascularization (CNV)
preliminarily.

e METHODS :Both hMSCs and RPE cells were co-cultured
in a transwell system. The experiment was divided into
four groups: 21% O, with 5. 56mmol/L glucose ( control
group, A ), 21% 0O, with 30mmol/L glucose
(hyperglycemia and normoxia group, B), 5% O, with
5.56mmol/L glucose ( normoglycemia and hypoxia
group, C) and 5% O, with 30mmol/L glucose
(hyperglycemia and hypoxia group, D). Cell Counting Kit-8
(CCK-8) was used to detect the proliferation of RPE cells
in each group at 12, 24 and 48h respectively. Flow
cytometry was performed to observe apoptosis of RPE
cells at 24h. Additionally, we assessed migration
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capabilities of RPE via transwell assay under the condition
of hyperglycemia and hypoxia by co-culturing of hMSCs.
¢ RESULTS: In this co - culturing system, at 12, 24 and
48h, group B (1.61£0.41, 1.80+0.34; 1.91£0.35), C (1. 34«
0.46, 1.94+0.40, 2.14+0.41) and D (1.98+0.47, 2.26+
0.42, 2.55+0.40) showed significantly higher proliferation
rate than group A (0.92+0.45, 1.27+0.32, 1.59+0.41, P<
0.05). The migration capabilities of RPE in group B (149.5+
9.19), C (140+9.90) and D (170.5x7.78) increased
dramatically compared with group A (114.5+7.78, P<
0.05) at 24h, whereas there was no significant difference
of apoptosis ratio among four groups (P>0.05).

¢ CONCLUSION By coexistence with hMSCs, the synergy
of hyperglycemia and hypoxia can improve migration and
proliferation of RPE cells, and have no effect on apoptosis
of RPE cells within short period.
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B 09 27 A CE B8 78 5T 41 (hMSCs ) 5 90 R i (2 K |
KA ( RPE ) RS bl 15 5 00 20 i e 355 S i iR 5
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J73% f H Transwell [B] 43 3 57 R A0RT | off L 5% 5 A5 00 43
WEB% 5 SOV B ROWE MR I B 3R 2 0yl 4 2 i SUH A
(21% O,/5.56mmol/L FZGHE 55 T2, A 41) . A = h
H(21% 0,51 30mmol/L # 2 W 55, B 41) K4 F H
(5% 0,/n5.56mmol/L 7 A5 1% IR M, C 21 ) FIIR A &
BHEL (5% 0, i 30mmol /1. 4 %5 B4 55 727, D 41) . il it
CCK-8 farill [a] £ 3 55 F AU TE 12,24 ,48h B RPE 41 /g 1)
A% BE F1 . Transwell #60 [8] 32 3L 5% 3245 B 7E 24h B RPE
AN A ASA TG Ol D X 20 eSS ) ) 22 AL B SR AR AR v 240
BF RPE 20 M i R T 1% 150

R S5XFEAMEL, 12,24 F148h Bf, B 41 (1.61+0.41,
1.80+0.34,1.91+0.35) .C 20 (1.34+0.46,1.94+0. 40,
2.14+0.41) K% D #H(1.98+0.47,2.26+0.42,2.55+0.40)
R 200 i 28 A B ) X4 B X B4 (0. 92+0. 45,1. 27 +0. 32,
1.59+0.41) 84558 ( P<0. 05) , I H AR % = B IBE 5 1 FH 4 438
FEAE S Ao . 7E 24h I, B 2H (149.5+9.19) .C £H (140 +
9.90) .D ZH(170.5+7.78) X HRLH (114.5+7.78) A RPE



Int Eye Sci, Vol.15, No.4, Apr. 2015 wWww. ies. net. cn
Tel :029-82245172 82210956 Email . 1JO. 2000 @163. com
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PLAF 3% AR OC PE B B AE % (age - related macular
degeneration, AMD ) A X & 19 8 BE 8 Jok % 5% 2 il 4
( choroidal neovascularization, CNV ) ™ 5 52 i B & p o0
71, SR R H UL e PEIR IS . CNV B BUR R R &
A%, BRI PRI S 7R e A AT B2 CNV A 1Y X — 1
B! [, CNV BB A 2R 25, Hp 3
TAL R AR {6, 28 | ] (retinal pigment epithelium, RPE)
20 JHE 0 Dk 25 5 =8 40 1045 PN K2 41 I ( choroidal microvascular
endothelial cells, CEC) &, T 4F 2k, ‘B i 0] 70 i 1 40 iy
(bone mesenchymal stem cells, BMSCs) 7E CNV K& 4E & 1Y
VERZ Wi Z RN EA Y AHF 52410 AT BF 58 0E 52, MSCs
Z: 5 CNV I R, I 70 AR S0 w8 23 0 R A 4
SR R FEREIR G S 5 B CNV 28 b Sk B b
e IR B AR Ak v] fiE 38 1 BMSCs H3% RPE 40 it 4= 9
PR R AR TR, TR T CNV &4 K, B MSCs
5 RPE A M AEAR A AN R M ERBE T 19 A ) e 1 o A+ o
THAE PRI T A X 6K 5, BE O itE— 2B WF 5T MSCs 78 & I
BERIEL CNV 19 4 A R R b BV AR AT
1 MR %

1.1 w8

1,11 GHBESRIRE BRI A (R RN IR S
1.1.2 RWIKFIRET AMEEER 4 (ARPE-
19) ¥k W T 35 [ B Fl 08 58K o0 ( American Type Culture
Collection, ATCC ) , ‘¥ ## DMEM . Jiz 4~ . 7 ( Hyclone 2
") R (A& EDTA, Millipore 23 &) ) , #iZ 0  H 2
M HZEORAN AEAER CB—HMBEIR B Bl B R
FL ML O, Percoll 43 B (1. 073g/mL) , DL L30T
Sigma A H], PBS (AU R EAYRHLARAF) , 76k
o/NEPT A BB CD29-FITC, CD45-PE, CD34-PE ( BD 2
F]) , Annexin—V/PI i T ] & ( Roche 24 7] ) , CCK-8 ik
He( LEEEEREYRE AR F ), Transwell B 57
/NE (FLAZE 8pm, 0. 4pum, Corning A F] ) o Fi I - 1 xPBS
VW 900mL, fifi 2 1fiL 7 50mL, 4% & ZEN ¥ i S0mL, JE 4K
1T UE ,4°CIRAT

1.1.3 FZi&& CO, ¥4 (37C,21% 0,,5% CO,),
R4 CO, 13544 (37°C ,5% 0,,5% CO,,Thermo A7) ,
i TAE S (Airtech 24 ), 1'% 92 % 8 8 ( Olympus 24
) BEPR Y (Bio—rad A 1)) i s UAI A (BD A7)

1.2 7k

1.2.1 hMSCs B> BB EE S il IO AR\ 15 8 3 ~
SmL, HUEEALHR 5 AR B DMEM HEReR~) . 2 i
1000r/min . 10min , 5 555 B 2 AL/ AR L3,
HOWE DMEM 35 3% 80K 240 M 5 8, Jin A & 48 /R TR Percoll 43

SR AR

b -medLRE N AL
3 b 3 BRI
T T, IR

1l2h 24Ilh 4éh
E1 FREEMFERENRER RPE HMILHEIE R, 35 M EK
HitE  *P<0.05;"P<0.001 vs H & W HEAH

B (1.073g/mL) A9 045 N, 25001/ min 250> 30min, FF
WECH )R S a2 A BRI A AR B2 5 R
EARFUE B DMEM 3 BIR 21, 1000r/min 2.0 Smin, 58
AT APT AT 10% FBS (15 HF DMEM 85320, #:Fh
F25em® — WS, B F 37°C ,5% CO, AN B 3746
RS, A8h JE TR R 25 R G BE AN, DL A 3d i 1
W, BIE BN A R ULZE N AR AR I FIIE SR, 24
i A K 2 80% ~ 90% fill A B FH 0. 25% JR i ( A &
EDTA) Ak, #& 1:3 AR5 5%, ALk HA 3,4 1€
hMSCs,

1.2.2 5% hMSCs OB B EMES K LINEIES
TR NG R A 1 AR MBS 9E hMSCs, WH S
WML S ZEK Y did 2 C B-—H MBS A 10% FBS 1
DMEM FI12 55, 5 19d J5 , o6 R 20 e sl i B 9
FRZET . IR WO A R TR b SE Kb | RN
10% FBS ) DMEM F12 ¥5 3, 5% 10d J5, 174 O
Yo A A N IR . LA EPITRE S0k 38 DLR LR 3%
) hMSCs G¥ €A Ry B P % AR,

1.2.3 MAMMILLETE hMSCs HIREFRIZY B4 =48
TRE Y hMSCs 28 JJ i I A I i 25 B B 40 i B ¥, 55 FITC
FRIEAY CD29 Bk, PE FRiC A9 CD34 . CD45 HLik 5 5l #F &
30min, i FHF BRI TE 3 W, 3 F 500l (13 2 ik
HESE EHLSI,

1.2.4 XWHE AH(HFAFEREL) .21% 0,+5. 6mmol/
L #i% 0 DMEM ; B 41 (% A mbE4) :21% 0,+30mmol/L
HI% W DMEM ; C 41 (IR B4 :5% 0,+5. 6mmol/L 7]
i DMEM; D 4 (IR S HE4]) :5% 0, +30mmol/1. 7 %)
B DMEM .,

1.2.5 CCK-8 %4l 8 3£ L 2 35 i RPE 20 e AV 18 FE 86
71 Transwell /NE BT 24 FLHAF, BUES 7 48 RPE 4f o fefi
I it T A B 0 e B R, N R R 1 % 10" /L,
200 L/ FLAZFI T Transwell /N2 YRS AT, K556 2 AR Kotk
A5 R 1) hMSCs |, i T T4 Ak il o o 240 it A2 0, 40 28 58 A
1x10*4~/mL, 200 WL/ FLEE AP T 24 FLARE 1T, FF /D E B T
HEAA hMSCs BIFLPT, 8 AL 1% JiG 4 13 ,5. 6mmol /L
M EL 30mmol /L # B DMEM 55 35 W N, 43 BIAE
ASARAIRET P B AT R 5% 12,24 ,48h, EWEH A
10% CCK-8 ¥ FiEW % A 96 fLAkh,37°CHEH 3h )5
450nm M S, SLIEL 3 IR,

1.2.6 Transwell 2554 M RPE AN ITEE D
Transwell /NZ & T 24 LA, B 7 18 RPE 40 i 5 FH 6k
Tit T 1 1 B A BB VR, 40 PR A 110 4>/ mL, 200 wL/
FLIEFP T Transwell /NE R, B 56 2 RAERKRE R4
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B hMSCs , B T £ i A o 240 e A8 v, 40 %% 8 0 1% 10°
A/mL, 200 L/ FLEERP T 24 LA T, K /N2 B T HA A
hMSCs BIFLIY i AL 1% R4 I35 , 5. 6mmol /L 4 45 B
57 30mmol/L # A5 BRI DMEM R5 383 Y , 43501 76 H S8 AR
A AN AT R 3% 24h, REFRESHE AR & #8225/
ENRMEARBEATHIANN, B 0. 1% 45 MR e o, 5]
BT 200 £55E T REALEL 6 A LEFFA IR 314k, SR
23K,
1.2.7 AL RPE AEEIAET K Transwell
T4 R FE A (FLAZ 0. 4pum) |, BUER 3 AR 4 KRS B AT
B hMSCs , {5 FH 15 1l 715 fb A B 200 i 2, 400 I %% o 1 x
10°4/mL, 200 L/ FLZ Ff F Transwell /NZE IR, BUE
7 41X RPE 200, FERME-TH A4 ) al 5 20 B, # AS [ 43 A
Y EE R T 24 FLARC T, B /NE B T HFA RPE 411
LN, 2 ME FH 5 5. 6mmol/ L 4 24 4 5% 30 mmol /L 7 % B
) DMEM 35 3% W, 78 % 0BG 48 38 58 v 49 0l i A7 355 5%
24h, Annexin-V/Pl LKL T, B Ve GR aBH , it
KPR HT AT T, LRFEE 3 K,
Geit= AT SCIR R DA (E + bR ifE 25 (x£s ) R, 2R
I SPSS 19. 0 B34 k47 70 B , ZAE AR 5 L s Rk H B
P Z 77 2250 (One—way ANOVA) |, 2H 8] 52 54 IR A1 AT
43T, L P<0.05 W ESH G T2FE X,
2HER
2.1 NEX BMSCs HIIEF R EERER  1EHM 240 L4
BAT DL AR T = R A 4 R 000 50 1% 22 # % 1 41
JfL, B J5AX hBMSCs(PO) , 4REE3G IR, iR E AR K,
FFA TE R 40 M S B, 0 A A0 i A RN BB A — . 1wk
Ji T DL AR A 34 50 Tl 1 200 e b A e R 4 i A o e
2wk ZE4 LA 90% @b, nTAE A, ARG, i 2SR
B iR AR, Y E AR 19d, 55 R 1Y hMSCs A 45
SENTE R, AP R Y BRI IR E S 7d, B 9
Eﬁmﬂﬂﬁﬁﬂlﬁéﬁﬂﬂﬁﬂ’@%V\Jﬁ/ﬁkﬂmﬁﬁ 55 10d Y2904 O
Yo B anmHME, X IRAMEEEES K, LHE
PEZEST IR T N, PE R 4L e O et Xy Bt i
AN AS 0 A1 41t 2% T b 5 878 . CD29 (+) , CD34 (-)
CD45( =), DL EZ5RUESE A BMSCs
2.2 5 hMSCs #£E#FE&HTRE/SHEXT RPE HiaiEHE
BENHISME  CCK-8 Z5 R IR ,12,24h K 48h A, DU 4H 1]
ERIEG T L (F=21.27,36.47,29.83;P<0.01),
A5 sk ] o5 P {1 40 2F 340 4 5 SR 2L 400 b 44 A E Ty B (F =
24.42 ,28.53,19.43;P<0.01 ) , /= b 25 2755 1 B 41 400 it 44
FEAE Sy 58 (F=37.53,45.37,39.84,;P<0.01) , MK & &
BEZHAE 12h(1.98+0.47) 24h(2.26+0.42) F 48h(2.55+
0.40) I3 HA 20 3 R B 5 (F =47.32,39.29,;P<0.01) ,
Frid o prds R Bm — %Eﬁﬁﬁ’*ﬁﬁﬁﬁﬁﬁnxﬁzﬁ(ko 05,
1),
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'. ! o ' : _ .‘: AA.. ‘.‘.: $ ok -* . [ W..&r o
2 5 hMSCs £E#F& BT RE/ SHER RPE élﬂﬂﬁ%%?‘rl*zﬂ( Bars = 200um

- A A
- AL

24h
B3 5 hMSCs £iEFEZHTRE/SHER RPE BITH AL
“P<0.05 s HEAH L

2 3 5 hMSCs #i# £ HTRE/ SHEX RPE HAEZIT

BEARIZ M E A hMSCs 935535 254, Transwell
,F.S'E‘jzm 24h I H A B HE(149.5+9.19) FIMR & 4
(140+9. 90) 4 fifi RPE 48 Jifd #% 17 4% %2 | %%”#ﬁééﬂ
(114.5+7.78) M lL B A G it 422 7 (P<0.05) , K&
Wi RPE U1 T/ £ (170.5+7.78) ,%ﬁﬁ%‘ﬁﬁ%ﬁ%ﬁ
X (F=29.34,P<0.05;K2,3),
2.4 5 hMSCs H£iEF#F &G TRE/ EHEXT RPE dE T

MBS A SOR I 25 SR R 7E 24h B 4% 2]

TR WHEZR(F=0.98,P>0.05;K4,5),
3 itit

HAETEIES:,RPE 402 CNV (I FEES 54—,
Ifii BMSCs 1 CNV [ & 4= & il 25 B A/E A7) 3k
T ETHIAE 58 ©ESE B 8 2l VR 48 M ( bone marrow derived
cells, BMCs ) AJ 45 55 b e Ak 22 R ey i, 3 o 1 8 % 4k 1
iS5 T CNV IE R, I FLAK SR =5 0 m LU 3 Fh
PRI AR CNV KA A o ) 33 ) R —— IR 48U AN
FEBERR , Btk 2R 3 AY MSCs XF RPE 4 it A= ¥ 27 vk
B2 1A 43 752, B ETE S hMSCs 3E 1% 5% 444 T 1%
AR BEXT RPE 4B 1% 78 K ] T~ 19 5% Wi 1 I SCHR A
L, FRATTHE 5 MSCs 3% 3% J5 , A FHAC 42009 48 18] B i A
e BRI R R RPE 4 A 38 58 R AT FIE T O
REAEAFST 7 IR T 1% RPE 4l iy HIF—la K

SDF—1, Ttk B 86 R IR 40 = S Ak i A, TR,
R 4R AT 38 2R 2 BEDR 5 8 B AR iF RPE éEHH@EI’ Ha5E M
FeAT" T R a1 o 2 B R R R K R
RPE 20 A3454 " i 26 A bl il i ¥ RPE 40 rh
HIF- 1o By | 72355 400 ) 8T A= 148 10 T8 il & 1 43
EEMMER" AR R PR R Al UE RPE 41 i % 3k
VEGF ¥4I PEDF 38/, DT 47 1% 42 1t & A Bl A 7 Fn
LA A R T 22 T ) T Al S ORI P O A I A 1 & AR
JEIORSIISIEST 5 MSCs 35 5B 00T KA M
I RPE 41 i 385 55 F B2 47 (P <0. 05) 5 I H A i [H] 4K it
P BER R IR 35 RS ATH 2 . TEARE S,
AL FIHR J53 56 ) hMSCs A& 1T GBI o ] 3 RPE 4 E CNV
B K
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A B |
Y i; o
ik
2 - T B e e
FITC FITC
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20 o ErEav gl
o SRR R
- fiag
~15F 1 o
S 1 R
= 10
5=
0

1
24h
Bl 5 L5 hMSCs #£#F7xZFHTRE/ S RPE ARRATE,

Kim S5 UE S 5 B ) 3 2o T 98 I s iU 2R k32 1 1
( Glucagon-like peptide—1 receptor, GLP-1R) i#5 % RPE 40
ML T TS S S IR A 2 (2 1 RPE 48 i 1) 94
TN H B AE R R, MSCs LR T B A I
AL AT I ZT 2 A A PR B v o 2278 R R, o
25 21 0 B SR 2 s A S B A A R R AE T i
AT FEAR AR BEPR 5T AR 240, 5 MSCs JE1; 57
ZAF T RPE T I AEE N, X AT HE 5 MSCs H £ (1
PHERA K,

A 2 RIS 5 o0 H At i T S A AT SRR S 43 i
WO Y RPE 4 o)L B RER RIS 5 T CNV 1Y
RAKIE, MASEHAIESE FEBS hMSCs JE1E 5 RGN
KT ARSA M E RN RPE 40 M A 38 RS ATHE —
i 1) PN 241 RN, I HOVHIR S/ 8 B PR BE 175 3 1Y RPE
T A MHIAER, 2 — P UESE MSCs "I REMME CNV &
&, MR ARSI TE LR IR AT WOAR kR 4
WRIE 25T RPE 408 09 A= ) A R v b AT T 0 2 00, OF
WA W Koy L7 T RIS OB AE N — S g rh i AT
e, Nt — L R A R WEE IR CNV 9 & 2R KR AL
PR
LRI NSRS eI PIN B s NP E LKA PN
F AT Y % LRI AR A S Th 48 T 1 SR S
TR P T % Bt R o R AR A B TR i B TR i
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