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Growth of actived keratocytes inhibited by limbal epithelial cells cultured in vitro
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Abstract

BACKGROUND: When cornea injured, it can induce the phenotypic transition of keratocyte into the fibroblast, which causes the
formation of the scar in the stroma and the loss of the vision.

OBJECTIVE: To observe the interaction between the corneal epithelial cell in different regions and the actived keratocyte and to
explore that whether the limbal epithelial cell can inhibit the growth of the actived keratocyte.

METHODS: Enzyme digestion and mechanical dissociation were adopted to collect corneal epithelial cells and the keratocyte
from central cornea, paramedian cornea, limbus, and then cultured in vitro. The changes of cell morphology and growth were
recorded by phase contrast microscopy. The phenotype and proliferation capacity of the cultured cells were identified by
immunofluorescent staining with antibodies for p63 and proliferating cell nuclear antigen (PCNA).

RESULTS AND CONCLUSION: When the contact inhibition occured between corneal epithelial cells and fibroblasts, there was a
define boundaries to divide them into two sections. In the limbal group, the positively expressing rates in the cultured corneal
epithelial cells were higher for PCNA and p63, in the paramedian group the expression of PCNA is also higher and the expression
of p63 was negative. In the central group, the expression of PCNA is lower and p63 was negative expression. Only the limbal
group has a certain proportion of limbal epithelial stem cells. In limbal group the growth of fibroblasts was inhibited by limbal
epithelial cells, after interaction four weeks, fibroblasts were degenerated into dead cell clusters. Because of the limbal stem cells
deficiency in central group and paramedian group, the area of fibroblasts was increasing obviously, but the growth of corneal
epithelial cells was inhibited and some were displaced by fibroblasts. It is indicated that limbal epithelial cells can inhibit the
growth of actived keratocytes and degenerate them in vitro culture.

Yu XF, Xu ZZ, Du LX, Wang LY. Growth of actived keratocytes inhibited by limbal epithelial cells cultured in vitro.Zhongguo Zuzhi
Gongcheng Yanjiu yu Linchuang Kangfu. 2011;15(49): 9227-9230. [http://www.crter.cn  http://en.zglckf.com]

FES

BR: ARZABG, MRS A ) BT g L, ShE A IR RRRAL, SERLA TREERRR.

By WEMARAR AL LKA A R SN AR A AR AR AL, R R AR G b R A0 R AT RE 75 41 R8s 25 A IR R B A M oy A
K.

Frik: RAEHEAL BN AR LS G TR RN A b e A5 55 b oR Je A IR A A TR b R AR I 55 V2 A LR 4 M
BATRANE IR . 022 BB T LR IS A A AR . R A I b B 40 e 5 5K 4 o e A Bty . 3/ “0 JA7
KRS OB AR N R4 P PCNA J p63 B IR I% .

HREER: FIr MM RS AT R0 MR A A A, DU A A BT R k. ARG BRI PCNA
K p63 EAWAERRMIRIE: ARG P RA PCNA HEFMERIE, p63 EAMIERE: MRH R4 PCNA RILEIL, p63
EEMMERE:, NEEERT LG REABEHT AT E RO AES LR TR, AIRSH & A RERaE
T AT e A, TEAREAER 4 J)G, BRET YA MR AR R AU M IAT, SR Z A G T AR ML 1 b St £ R 5 o 2 v R AT 4
AR TGN, R AR RIS R IR U AR T SR AR SR T B 0 T T DA O 7 A R R AR
.

KGR MMLERG AIRZ TR MBERER; RATEIR; S)

doi:10.3969/j.issn.1673-8225.2011.49.025

REEFE, Ve, AL, TETAE. MAMEFR ARG b R A O A AR R A M (4 AR (0] B AR TR T S
REES, 2011, 15(49):9227-9230. [http://www.crter.org  http://cn.zglckf.com]

PRANERIRING, LM RS A1 T A T i

P bR T AR R, DR T4
02 SNE SN i) e S
%zTM@ﬁ%%i& i A K AR A

N HoA SRR, AR
%H@EE@M%F%?*‘%‘E%U MR A

Dila s RS A s IR, A AR T
MRS IO A, e R e,

ISSN 1673-8225 CN 21-1539/R CODEN: ZLKHAH

AT LA AR A AL D T AR AN 2R A B B
%&m«ﬁ%%E%%ﬁ%%#T,%QXﬁﬁ
AL I Rz 40 B R A A L T 4 L P A
TEH, HEMBG LA RE S HIEGS &M
FRAE Rl A A

1 #RFN7TE

Wit A ROh S

1Department of
Keratopathy, Henan
Eye Institute,
Zhengzhou 450003,
Henan Province,
China; *Basic
Laboratory of Henan
Eye Institute,
Zhengzhou 450003,
Henan Province,
China

Yu Xiao-fei¥, Master,
Attending physician,
Department of
Keratopathy, Henan
Eye Institute,
Zhengzhou 450003,
Henan Province,
China

imhappyyu@
126.com

Correspondence to:
Wang Li-ya, Doctor,
Professor, Chief
physician,
Department of
Keratopathy, Henan
Eye Institute,
Zhengzhou 450003,
Henan Province,
China
wangliyab5@
yeah.net

Supported by:
Research and
Development Special
Foundation Project of
Henan Provincial
Scientific Research
Institution in 2006,
No. 0641130306*

Received: 2011-09-05
Accepted: 2011-10-25

9227



@272 v

RBETE, . (FI TR S RGN0 85 A R AR 2

T ity 2 WA 2
P, L AR L,
2 AERE, A
% 2
450003

FBIE KA, K,
1983 Fx, i
RN AL, X
#%, 2008 it
XFREFREL,
Mt, ELEIF,
EEYE T ¥
imhappyyu@
126.com

BRAEE: TW
&, e, ik,
FAEENF, Mk
IRALERIL T, 7Tk
B AR

450003
wangliya55@
yeah.net

hE4r25:R394.2
SCHERBRINAS B
NEY%S:1673-8225
(2011)49-09227-04

A B #): 2011-09-05

4@ 8 #): 2011-10-25
(20110905002/GW -G)

9228

B8] B2 dth &5 F-2008-12/2010-097F il i
BIRFMIFFL BT, 0] v 4 A R0 2 SE I 3 56
%

7k

WRACSIR : 1E N A PR AR R 2 20 2R Y 1 ]
FEIRE, H30~50% B YEHRERE .

PNFRAE: OFFIRE TC AR A S AN
R . QMBI LS. ©
TEHRAME . IR L TR E . @R
BRAT A 2 7R A AL ZUE I, T A TR AR I 45 3 o
ORI, W RBE, WEEAHIVEER S

FZEiRF:

il HIR

DMEM/F12, Alexa-fluor 488 A
546 WIEHU/NRBUA
R HYEA. LR,
Dispasell. EDTA.
fluoromount-G Z /3 [ 7]
JEE AR A g

Z%[H Invitrogen /2 ]

%H Sigma Al

% H Gibco A H

NEFTA p63 2% Lab Vision A &
/NERFTA PCNA Hif4 2 [H Santa Cruz A

4',6- T JPRE-2- ZRHENg
(4',6-diamidino-2-phenylindole,
DAPI)

Tritonx-100.

#E Roche A #]

L- A5 #[H Solarbio /A 7]

FEMEE:
& SFeiR
6 FLIEFEIN & [E Corning A ]
ikl £[E BD A
4 mm J 8 mm FEf o [ A BT AR R A

RIGEWME 14T 80i
HHZE B 25 1IX70

HZ Nikon /A 7
HZ Olympus 22 7]

L6 A 5

HEIRmA I H) . Al IR EDMEM 5F1213
171 0 LA, IR, AFE5 mo/LiE &
#. 5 mo/LEE R A 5 ug/LIE iR 4N . 0.5 g/L
DA AR E0%A64F . 0.1 g/LE
FHEMO.1 g/LEH .

FaRELALR RN IR S g IE AL E IR G A
Fe MRS 2R 28 K D-Hank sy bk, 24k
MR, MR 2R, N R 40 R AT IR 2]
£0.4 gILFHFEZEMNO0.4 g/LiES ZID-Hank's
W30 min; %4 mmFl 8 mmEfg
SRE I A 20 AR 55 Hh SR M IR A 2R,
LU RS LY . ASE R A B 4L 23R
Jes AT DU SER

AfalE R 4MAEg3REY: 5 g/L Dispase 11
i ERL h, 37 CPL A gl E 3 b
K2, AR L O, &bk,

FlE A FRMBRAYIREL: &% b2 IS kel
VR E ML T, BRI IR S I A I A
M, o B BIAR D L, ZakiE L.

s LM fiE R RARaR g KR
LB AP R AT IR 4, 254001 000 r/min, 5 min;
W PR YRR, IIN0.7 mL 0.25% i & (1 i/
0.02% EDTAYEMIS min, 37 C; £k, &
31 000 r/min, 5 minx2¥%. 43 B s B R R
T ISR, L2 000/ em? )4 i s i
EMrefLsgmiRh, fricdll; 37 C. 4k
TR $15% COL AR & 45 11 F AT #5957,
2 dFEHBE IR LIR. & H SN A KRS,
Py Br 5 f T bz 440 W 5 2 o 4 e A A 31 )
i, 8E “0 F7, fEMUEHE S S A Sk 2R
Frids DABTAERRIC M T 7m s, ZELE E FAH R X
N B AR A IRG0E, TP, A
AR Say RS RN S fREAL N
Sc, MEZPFAN MU BAE SO, it SR
AT 53 HT o

t 3 B R PCNA R p63E B A Aot : %A
G 35 e G H A W 1 77 40 i PCNA . p63
ik, FESBR R “OF” 1
g0, 20 g/LZ 5 PV W 210 min, 4 °C;
PBSHES minx3yK; L EIyE s A, T
37 ‘CEA15 min, fiiZ:, AL . 200FFE
—#Hi(PCNA., p63), 4 Cil#; PBSZEVEM
PES minx3%; N —Hr, 37 CIEERFTIEH
1 h; PBSH¥E5 minx47%; I INDAPIE 4,
Fluoromount:t il %¢ )6 58 W 22 3 id % K
B BHEAN MR LLA T E 5073800 « AE34L SR
TR S O S BT, JEE104Ss s
AFLEF T BH PR AN 0 DAPIE G i 41 i S 45,
AT LT 5

FEWMEIEIR: ARGAL. PRl
SR 55 DB TR A i 4L 20 R 40 i 5 A i
T T AN Mo S s 7% 05 T AR A0 B A T B R an g
PCNA. p63%E IRk,

FitF S RAHSPSS 17.04 i
WATH A8, B PiE . a2 ok SR
Nikon/A 7] AR3.13K 14T ; K IAPCNA & p63
R BH P 48 e L 9 Eid SR i xas R 7R . 3414
JHa 3G FE BE 7 K4t e P o B9 R LR BRCR FH 5 A
A% B LA x5, P < 0.05 0254 &
ELXES -9

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



RBETE, BRI IITEA SR LS BTN 50785 A B AR 2

@272 . crerong

2 H#R

21 ABLEmies R R minR AR 24 )y
Y 0 Y B T Y 2 RSy N v 1 )
BRTZENRE Y, WELla; 76MIE RRET M B
Ji E A SRR AR g K AR T . OJFIIN, it oAH BLA%
HIEHHEW AL, WELb; SaowX IR 540 %
N1 5314, Sgow k24437, Scowh14 7864 .

a: After 24 h primary culture, the b: At the point of 0 wk, the

contact inhibition occured
between corneal epithelium and
the fibroblasts, and there was a
define boundary to divide them
firmly and spreaded out with into two sections (black arrow).
round or oval shape (blue The keratocytes were

arrow) transformed into fibroblasts and
showing long fusiform under
continual serum stimulation

keratocytes attached and
spreaded out with dendritic
morphology (red arrow), and
corneal epithelium attached

Figure 1 Morphology of the corneal epithelial cells and the
keratocytes under phase contrast microscopy
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A1-C1 (x100): Detection of nucleoprotein PCNA in culture epithelial cells
of central cornea group, paramedian cornea group, limbus group, and the
nuclei were red (white arrow); A2-C2 (x200): Figure A2 and B2 was the
detection of nucleoprotein p63 in culture epithelial cells of central cornea
group and paramedian cornea group, and positive cells were not found,
figure C2 was the detection of nucleoprotein p63 in limbus group, and the
nuclei were green (white arrow); Figure A1-0 and Figure A2-0: Staining of
DAPI, and the nuclei were showing blue colour

Figure 2 Protein expression of proliferating cell nuclear antigen
(PCNA) and p63 in corneal epithelial cells
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Central cornea Paramedian
group cornea group

Limbus group

i

I

AO0-A4: There were a significant proliferation of fibroblast cells and their
area was increasing obviously, but the number of epithelial cells were
remarkable decrease, even disappear; Figure BO-B4: Proliferation of
fibroblasts were not more significant than the central cornea group, and
their area was increasing slightly; CO-C4: Epithelial cells had a significant
proliferation, the growth of fibroblasts was inhibited by limbal epithelial
cells, and the fibroblasts were degenerated into dead cell clusters (black
arrow), and red arrow show the mark was made by No. 5 pinhead at the
bottom of culture plate
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C: In limbus group the number of epithelial cells was higher than the
other groups, and in each group epithelial cells were decreased in
amount as a whole

Figure 3 Interaction between corneal epithelial cells and
fibroblasts under phase contrast microscopy (x40)
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