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Abstract

¢ AIM: To investigate the effects of amnion epithelial cell
(AEC) suspension liquid on the biological behavior of the
rabbit's corneal epithelium, combined with the in vitro
and in vivo experiments.

e METHODS:. The rabbit's corneal epithelium were
cultured in the lower chamber of transwell, and AEC
suspension liquid was dropwised in the upper chamber.
There was only culture medium in the upper chamber of
the control group. The proliferation of rabbit's corneal
epithelium was observed with CCK - 8 automated
colorimetry and the expression of PCNA was detected by
immunocytochemistry. We used the scratch wound assay
to detect the migration of corneal epithelial cell (CEC).
The in vivo models were established by placing a 10mm
diameter corneal trephine in the center of the cornea,
within 1mol/L NaOH for 1min. We divided those into
three groups: treatment group of AEC suspension liquid
eye drop, AEC suspension liquid subconjunctival injection
and the control group without any treatment. Using the
slit - lamp biomicroscope and fluorescence staining to
observe the cornea per week. After 28d we took the
eyeballs with the HE staining. The expression of VEGF
was detected by immunohistochemistry.

¢ RESULTS.: The activity of CEC with AEC treatment was
much higher than the control group (P<0.05). The
expression of PCNA increased in AEC group (P<0.05).
And the migration of CEC in the AEC group was faster
than the control one. In vivo, the inflammation of the
corneal and the CNV of the AEC group were all
significantly reduced compared with the control group
(P<0. 05). There were less invasive cells and more
ordered organization arrangement in ACE group observed
by the HE staining. The expression of VEGF and mcp-1 in
these two AEC treatment groups all significantly
decreased compared with the control group ( P<0.05).

¢ CONCLUSION: AEC suspension liquid can promote the
proliferation and migration of the rabbit's corneal
epithelium. The potential of AEC suspension liquid as a
therapy for acute corneal alkali burn.
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S IEIE I . 26 28d FRHR BRI E 47 HE YL o, i 4l
UL A IR VEGF .mep-1 BYFEIL
ZR . CCK-8 h/r AEC IREMRAE MG B CEC 3 58 1% P31
58 (P<0. 05) ; e BE 4N M Ak 24 5 /R PCNA BH P 26 18 185
(P<0.05) ; ¥R /R AEC T HiJ5 CEC iR ntk, 3h
Wy S 6 3 T T AR R AL RN 45 55 3 S 4 A A ISP A ]
WA W4 %, CNV AL D F X BB 41 ( P<0. 05) |, ik HR ¥ 40
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e 10 ] T UM IR 97 L AR PR IR IR A i A
N 3% — T 2 HR R 4088 1 e A 0 ) A, KR A 5 TE S
FEEA MR A FRE AR RS A A 4
B A) 3 bSO A SRR A R RIB R R
R 7 20 ( amnion epithelial cell, AEC) TR B VRO Rl e
BRAIF TSR Ee /0 AEC IR BRI A 5 &I
FAE A 28 B IR T 2t A R b 43 1) 87 158 A %5 1
1 w0 A E
1.1 B8 R 2 A% 4 ~6 R 30 H MEbfE ],
R 2.0 ~ 2. Skg, B M R I SRR 22 3 B 52 56 v o 42
ft o NI L R AR W [ AP ] R 2 R 2 e Al I 2 1F
ST IR B2 AR H L . Cell Counting Kit—8 (CCK-8) it
F B A 28 KA T PR PCNA £ e Behiikm [ 1+
/N F] PvO000 A9 A i 41 AR ARG R 2 M DAB e
YA S A PSR EYHEARAT, ALB TR
P WA IR U BE R R 24 B R 56 — BE B S I sh i 1 BR 2% B &
itttk
1.2 Fi%k
1.2.1 WK ER S RAM R A S E 5715 .10% K
B (2. Sml/kg ) B bk A 565 R, FH B 3 70 1 5
JIE b R 22 IR R B A Bk - B2 4 2 B A 3mm x 3mm 41 4
Y P65 1% 5 -85 210 PBS Mk 3 Ik, AHS B S
ANFUBR, b R T [ L, L Yk B PR A1 2, T R
Smin, AL SUHG MR (I B AR S R B
), I ZH 2N /NG I G ARG 2 3 (FBS) , BT
KRR E 4h )5 W /S FLARCON BE 202 5% I 1L 25 1L 35
e g% 56, UL 2] 40 B G B 22 [ 6 22 9F K S LI E T
37°C B S% CO, 40 T HE3%, B 2d Wil — Ik,
Y LT e 7S FLA R, ZeBR4 4k FH 2. S¢/L [ 2R 11 il
THALA0 I Tmin, 15 5% 36 24 1 1k, w7 0042 40 i 2,
1 000r/min Z5.L> Smin, T £ J5 40 L8

e A FORAS BG P I A AR AR B L 2 2, e 4m
Mud: K & 80% fil A i Wt R KT 2, JE I3 DMEM 4% 4%
K% 12h  WUE TS IS DMEM 35353, eG4k AEC, 850>
Ja 2 IS, FAWCER SIS DMEM 15 359 B & AEC, 15
FIE B Y AEC TREW

B AR A I R A A T S0 AR I T B R AN
[W43 RPEH : AEC TR A K AE KORAES R AP AEC KR
FHE - B2 20 M ( cornea epithelial cell, CEC) , 43 7l $ Fh 1
Transwell /NZE H115 3% | B2 AEC IREW, N E#H CEC

1824

400, 4 24h T DMEM/F12 3% 3% 55, DMEM/F12 4H .
Transwell /NEE 20 DMEM/F12 R 3238 W44y 5 15
756 .12 24 48h J5 , PEATAHICAG I
1.2.1.1 CCK-8 #&illl AEC ;B &%k *t CEC 40 An % H & 14
98M UL 0.5x10°/FLAY CEC 40 % & #5270 F 96 FL
M, FLAR A1 FLTAEFL, B F 37°C 5% CO, MK P EE
7% 24h RN BE S5 | SE 45k TC LT DMEM/F12 5535,
FE Transwell /N FE43 A, 43 5 1] 45 2H Transwell |-
EhIA AEC IR B .DMEM/F12, 4k £23% 3% 6 12 24 48h
J& , Bt Transwell /NE | FERE IR, # CCK -8 155 & U B
AR, 4 0 1 4 LA 100l DMEM/F12 }% 10pl. CCK8
VU, OB E 3h 5, BEAR UK 450nm Ak i I SEHEE (A)
., HA%e ML, IraLKEL 3K,
1.2.1. 2 ApRRIR IR N AR TR LRIk HEL
S AR B 5 B LA 10° A/ LIERD T 6 AL St b, 8%
FENL SN TS MU B ) AR ie £k, B F 37°C 5% CO, 4 A
MRS SR P R SR, TR AL AR )2 S, JCE 100wl
Fo S 3 1 T AR iC i — B IR, PBS YE RS AN AE, E
Transwell /NE  SEHG 0 P, T E ¥ K 1ML DMEM/
F12 85555 B2 9m A AEC TR &% G I DMEM/
F12, 84053 NEFL, BT 37°C 5% CO, M FIRERER; 746
s SR, EE BT SR, 0T 0.2 .4 6h LA I
HRE RSN, BA 5 A E WS, B
Image JHR P4 A0 3 A T 45 K, R @A 2 = WAL AT R @A 1
FL/0h KA A HFx100%
1.2.1. 3 REMALFERN PCNA BIFRIE  BUEKOR
AR REE 2 AR AL R A VR 0 B F T Ak TR R
A JE AL AR B BE 2R 1x107 A4/ mL, R0 T 6 FLAN M85
FEM, K SR T i B TG S B A, B 37°C 5% CO,L i
FNR B AR P s 95, 240 J5 B bR ME RS 32 7 DMEM/
F12 $537 3 iUE Transwell /NE | EE45IA AEC {RE
W TGS DMEM/F12 53535 439435 12 24 48h J5 %
BREGFRIE . H AT G 8 40 M fh 2% 4G T 5 H PCNA 1)
F35,PBS WEYE 2 i1 ,10% @ /R DARE 2 IC A AP R £k
(pH=6.0) B H P RBE R , — Pl (PCNA ZFaEPLiR) ,
e 1:500,37°CIR A NBEE 1h, PBS ks, %0 Pvo000
—H:",37°C YE B 30min, PBS #¥E 3 WK, % N Pvo000 —
H®,37°CVEH] 20min, PBS #ik, I ABIEC A DAB i3, 75
KREQREY, BKG —H2RE W, B, B0 T g
MR, K5 PCNA Je il A B i A M4, T
LT (x400 175 ) F 45 REHLRAE 10 B EMG 54 0LEF
TR BH AN A H | POV YA AR 12 08 15 BH P 41
1.2. 2 Bh K& MR E AR A LRk 2K 4, %
Gi—HUk% ELAR 10mm B9 A BN R e B T AR e e | LIS
T A IS A5 SRE ORA T 81 2 TR SR L, K BE 4 719 1 mol/ L
AR B A E (2 % A I Tmin, AR 250
2 NaOH A, = L 30 , 11 G B P-4l SR v vk Tmin,
HRHE AR 5 ARG YT 5 2 BEATUR B0 43 5 8 7Y 2% 1 e 53 Bl
3 THIRMEAL (10 H 20 HR) - 45 T8 il £5 19 AEC TR &
We+PirE RIRE SR (B H 4 W) S FES4 (10 H 20
AR) : AEC IR BIRAEME TS (52 ~3d 1 ) +HiAERKIR
B XIRAL (10 H 20 BR) AVA FHiE R BHR, K4
G TF ARG 0.2.7 .14 .21 .28d 17 24 BUAT B Be ko A
KA REDCE G @8 . T 28d ALFEJS [E E IR BR , £ K
HETHEE R, AR -2 e A e RE 8Lk 2 1k
£ F
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00) A:AEC IBE W4 Oh;B. AEC JREW 41 2h;C. AEC IR &% 41

4h;D:AEC R B4 6h;E:DMEM £H Oh;F:DMEM £ 2h;G:DMEM £H 4h;H:DMEM £ 6h,

122 1 HBITBRENERBEBCEBER 10% KA
SR E- i DK S PR e, 6 1 B A S DRk R il 2 T PR e
FEHTVE 22 AR T BT AR08 k305, e sk 01T
PRGBGSR 25 JS 43
AT 2.7 .14 21 28d 17 WA T ORESARFT 191 00, Hh 2
VA LS, WL P 25« F BB TR I A B D4 .0 4, Fa B
B TCTR 51 43 A B AR SR R TR 52 40, R A e
FH SR b, T DL FL 2 ST AN 53 4, v B A IR TR TR
WA LI AL 34 43, 5 AR RSE R L, AU UL RT B 55 4,
e B AR BRI, F 55 OR AN TT U o TR A 1 A A AR O
SR HEAH R G IR 5% B A TS H 00 39 A8 Il 45 1 4
FERNECE , PR R R B 8 ANASTR] 7 [, 1588 AR i
TR B DU B DA 2 25 il B N i A I A B 1) £
FRH O X A K B B A A HES ) R4 Robert AL iR A2
BRI S=3.1416[ " = (r-L)* ] IR BT A 8 A 1
AR (L 2708 A A8 AR R R A A A E S r R vl
= HARMA R ~Tmm) .
1.2.2.2 R AABRIEYIN HE L EMEEHALFEER
N VEGF & mcp-1 BIFRiE  HRBR S48 IR AR W 11 5
WA AN ELLY) R, B R 3um B T H IR Y)
A, K CBERIEH 2 R ,3% H,0,4EF 10min, PBS #ijk
L FERREE(100% 95% 80% 75% ) 2L, FriE Rk (pH =
6.0) I = 2min HEATHURAE S . W I—PL (VEGF |
mep-1 ZF0REBUIAR) W EE 4351 R 1:200,1:300, J5 2225 B
] L3R S e i A, Wis ™ B IRATI AR

G E AT N ENG 2 E 1 o0 . e 4 b & R g
R 5 H AR B R E B OC R A A I - R
FERE, Bt AR Qe R, e Pr oG 9 5 i
%% {H (optical density,OD) =, Yo% E(H B 5 YL 0
Y IR A G . I e Ak T R g £ BH S 9 0D
(=R Na S E R S

Giit2 M . R SPSS17. 0 Ge it 2 i 3o ¥ s kA7
Gt b B SR AR AR 0 T R B R e bR 22
(x+8) RN, CCK—8 T I 240 it 34 5 | fhe 328 200 M b 2 1 A
W PCNA A2 3K R AL VEGE f 2 1K 4 2 ] 22 57
FeAE, R A ST AR A ¢ K50, 22 2 ) 5500 1Y) L 350 R FH B
K32 7 22 (One—Way ANOVA) 737, # 2H [8] 41 i 3T 7% R

%1 CCK-8 #ilMAMMAERNESN A’ xX*s
il 6h 12h 24h 48h

AECIREMRZ  0.2520.05 0.43+0.04 0.73+0.03"* 0.98+0. 06"
DMEM £H 0.25+0.08 0.40+0.07 0.63+0.05 0.80=0.03

TE:*P<0. 05 vs DMEM 4H .
2 MWRABENHAHBESHEISNIBARESER

Var A (X%s,% )
pail Oh 2h 4h 6h
AEC {RERAL  28.41+0.13 12.68+0.11* 6.71x0.17* 0°
DMEM £ 28.67+0.25 20.11+0.15 14.21£0.15 7.18x0.21

1 :*P<0.05 vs DMEM 41,

AT R A TR DR R OH A i A AR Y 25 7 LU R T
EE M, R SRR 0 20, DL P<
0.05 HEFAGIEE L,
2HER
2.1 AEC B2 >t CEC MM CCK-8 K7~ 4f
M4 4RG3 6 .12 24 48h J , AEC TR B IR 4 i R e I
FE 2 A {E7E 6h 5 DMEM Y5354 0 B 24 5, 4% 41 N 41
Ji A (BN 8] 2 K T80, ARC TR B VR 15 32 20 00 FA IR 1
FZ AN A {6 AE 24 48h B & &5 T DMEM 41, AR 4% 2l 37 A%
KR, IR R RMAE M E S, WA G ¥E L (P<
0.05), i CCK-8 Kl B/~ , AEC TR I 42 v
FA R 1 Bz A 3458 - B 2 1 R R ] A 2B 4 X2 240 if 184
FERIVERIN (R 1),
2.2 AEC BBk >t CEC EBRIZM 2= W filss T W
BB 1 R 240 e TR BV P R A A L R AL S R
AEC TR T TR F I8 1 R A RR AE 6h NIEARKER , TG
I3 DMEM 552 A 38 ¥ A2 6h J5 RIIRATHIR 0 vl UL , 24
8 ~9h AR EIRZS (1) . LI R /R AEC TR AWK
FIfEE M R A RS . P e AR, 22 R St
(AN B F=31.07,P=0.013; i 8] L 42, F=
16.47,P=0.032) , #ZHANMEAS I (] s RS R L3R 2.,
2.3 PCNA E87E CEC HRIRIE e di e fbi A 45
AR, PCNA 7E CEC B FRINAL T 40 MIAZ N, S £0 ik 2
o, K B, AEC TR BB 41 T W5 CEC 1Y
PCNA k%5 TLIME DMEM 83540 (P<0.05,% 3),
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B2 #ERMETAA CEC XREEFEHRE PCNA HRIE

K (HE & x400)

A AEC IR E W4 12h; B, AEC 1R & W 41 24h;

C.AECIRE 4 48h;D. DMEM 41 12h; E.DMEM 41 24h;F.DMEM 41 48h.,

B3 RENTBEHBETUARSHRMRGERBRESRE A RBOCLT MBS 2R, R R A @R, A WAL ;B:

BB 5 BN 258 e R C. AEC 1R B IR R ALI6Y7 5 45 21d 7

WYL, D AEC IR BT IR 41187 )5 & 28d

FANRTE B OIS M B AEC TR BRSSO 5 4G T7 S5 5 21d BT o A5 00 F. AEC TR B IR 45 I RS 4ia 5 46

28d FANEPOC RGO ; G X BRALIRYT IR 5

K3 REMAELFERILETHE PCNA BIEMEE (x£s, 1)

S 12h 24h 48h
AEC IR E R 19. 78 £0. 23° 30. 05+0. 172 44.18+0. 34*
DMEM 4H 16. 11+0. 53 21.08=0. 31 32.23x0. 10

7 :*P<0. 05 vs DMEM 41 ,

YA A% RIS ER B YA IR, X e
WAEHE CEC AU3MAE (I 2)

2.4 HBEITRREUE

241 EAERABRLREESHRARMPERER Mk
)G 1d; =41 G R 35 3 B &35 B TR 45 70 oML, A IS I Rz i 2
FE TS K K I S5 T i B S0 PR R, AR TR 2% 1 A5 )
Eﬁﬂﬁmﬁiﬂ%imﬁhkxﬁ%%m@ﬂﬁ%ﬁ
HAE Y (F 3A,B) , 21d: 45 48 Ak 145 K B K i AR i
EHOIN X R A RO MR R R A LT AR I A
AR HE R RS AU AR AR F FEE, ASR 1 DL M £L AT AR ; ARC
TR 2 VR Tk IR YR 2L 5 M 7 ot % oy BT ek 8 e o) L 24 B S sk
BRI DUHT A I AE B AR B AR A IS (0 R B X B 4 27

1826

ZE PR AEC 1R &

21d FAREGOLR MG OO H X IRELIGT T 56 28d fBRTEO R gL @I .

18, A FRE AR AN, W AT I ARC JRE TR 45 I R 1 54
AR BT, RS A ARG, A1 )=y FRIF A% i, T e
Al UL 3CLE,G) , 28d.: X BT b e ff B R AT A g
£ ER R e, 7 2B 145 2 SR AL, CNV T RS 3] g 0
A EL A L8 DR R A 1 7 B, 0 B AT AL 5 AEC Y 8 R IR U
2 A SR o A R B I8 A B 2 IS A A, ORI A
%E%@*ﬁiﬂﬂﬁ\%dﬁimmﬁ%L%Am
TRV AE BT 1 5 40 A W BE TR ek o A A8 SE A 1 A
ﬁ,ml&?[ﬂ/] IR TR, 8 12038 408 AR LA A s AR AR

1L (E 3D,F,H),

2.4.2 AR MEEEITS ﬁLﬁﬁﬁ&&ﬁﬁ@*u
FEIFPEA B3I i = 2HLIR) A S TR D RE B AT S 2
X(ZH@Ht@HF_4116,P_OJH8,Eﬂﬂtt@n _2935,
P=0.029), 55 7d B =41 Ff BEK b IR o AR B T BH I 25 5%
(P>0.05) ;55 14d B, =21 ff1 B K b 72 B A sk %, AEC
TREH AR S a5 T AR R E I BT
XFHEZH (P<0.05) , PRYR T 20 8] 1 B e 2 B2 30 JC B i
P25 (P>0.05) ;55 21d B, = 41 A JE K b 7 2 %5 22 i Dk
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E4 FEAERZARRES 28d AEFREYR (HE $f&x200)

SERET ST

A B

-

D

A IEH MR B A IR C AEC IR B WMIH IR 4L ;D AEC IR B

5 % fERELSE 28d B VEGF EZERIRIE (x400)  A: VEGF B VXt AL, B: AEC TR E MR A 4L C: ARC A2k

I S

BOPHAITH S R WX R4 LB E G E R (P<
0.05) , PRI AL A LB T BT % 25 5% (P>0.05) ;
55 28d B, =41 A BRI OB BE AT AT TR PR YT AL T
FIFEF(P>0.05) ,[HE5 X RH LB FRITFER
(P<0.05), 54,

243 AEREGEEMHEAAEFENETTR «
FANETREEA 545 7 14 21 .28d CNV AL ILEE 5, FEmES
iJE 56 7d, =4 S A BB 08 403 e A FERT A ot 4 1 AR 5
HRAIAH 22 S TG 2 8 S, R RS E R A G L
(ZH a3 . F=50.69,P=0. 011 ; i [] F 45 . F=39. 83 ,P=
0.021) , PRI H Z & A GEit 2 2 5 (P>0.05) 5 5
14d BF, AEC TR B 007 IR T8 4 B 45 R 78 5 4 CNV 1 AR
5 A LB A it #2257 (P<0.05) , M MiRITHZ
[V G 225 (P>0.05) ;545 21d B, BIIAYF4H CNV
TR AR TR ZH W 8. 46 71N ( P<0. 05) |, 11 IR 7 20 22 18] 1% A
Gt F 25 (P>0.05) ;45 28d I, AEC 1R 2 & 17 1R Wik 2H 1z
SERER VR ST ZH CNV T AR 5 X A A Gt R 2 5 (P<
0.05) , M PRIT L Z R LS T4 25 5% (P>0.05) .

25 RELEMANKRBARAFNE HE YR, EH
i A HE S B0 0] 1 )2 4 A 2 (TR 4A) B R AR
28d, % 2 Ay R4 2 e 12 e K DX 19 L Bz M HE 3 25 L
ST AEHES N BAS ZEHL , HE BT A DL A 40 A 3 i
CNV, B, 16 P AT DL 2 21 i i 3 g J2 7 28 L
TRAERE (E4B) . AEC TR BRI MR R 4 A 1 I R 52 8
TR S] AN T IR DN | 5 I )23 e D 2T 2 HE 37 v 3 55
U/ 9 A LIS B A i A D I /N L0 A s 6
JeE N R LT AN (B8] 4C) . AEC TR R 45 T 1 541 fA
JERE ST HE 51 T 4K 5, 35 5 )2 I R 2T A HE 5 s R D, 2
AR A LIS R A I B e A AN o A
(E4D) , v 0L, AEC TR BB IR 2 AEC TR IR ZS K

®4 ZHXBREEGETEAERMERAERRRZEITS

(xxs,71)
il 7d 14d 21d 28d
hay;leea) 4.60+0.18 4.3220.74 3.58+0.04 2.970.15
TR 4.51+0.26 4.02+0.06* 3.14£0.11* 1.980.30"
SEMCRN ST 4.48+0.50  3.98+0.15* 3.09+0.72* 2.03=0. 18"

7. P<0. 05 vs XTHEZH
#x5 BEGRABEREREGEARMEREREME@RALE

( x+s , mm? )
il 7d 14d 21d 28d
Xof BB 2 10.07+1.62  22.17+1.05  25.12+0.19  29.18z0. 15
TR 7.93+0.81  14.68+0.802 16.03+0.23* 17.81%1.022
SEIER A 8.02+0.64  15.27+0.11* 16.55+0.02* 18.02=0. 13#

3. P<0. 05 vs XF PR

TS A A A BH A T e 4 X R, T 2 A A
B T IR R S5

2.6 REALANEERNER fMABEmEY5, VEGF 1F
FANR b B 2 LS5 J2 iR i B 8 20 i 3 40 3 S 4 i A
A RS B BE 35 IR | A 0 AR A EORLIR
mep—1 433 G 60 F F BREE 03 2% rhoAS [] ()8 A A 45 e I
BRI O BURCR . ARG S 28d B SR A
B2 R N B A5 25 6 B4 Hp mT L A IR 42 2 VEGE
mep—1 FEaR 5 0H B EnE | AR R T R g0 i (s LR R R 4 i
JZ R ECRANMEZ ) | F 02 87 AR A A s A, R A
PN 2 2T A S A T P e e i, 250 A% A A 3 IR 4 ity
Ab AT LG e BH P R B G B A B R B R, ARC
TRE IR AL AEC TR RS T v S 2 A UL £ 1158 1
R J2 RN B R 2 A 0 & VEGF, mep — 1 BH 1 % ik
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