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Abstract

e AIM: To evaluate the efficacy of transplantation of
human umbilical cord mesenchymal stem cells
(hUCMSCs) in the treatment of corneal alkali burn in
rabbits, and study the infiltration of polymorphonuclear
neutrophils ( PMNs ) and the changes of vascular
endothelial growth factor (VEGF) expression.

¢ METHODS: Corneal alkali burn models were established
in right eyes of 75 healthy Japanese white rabbits, which
were divided into three groups (group A, B and C), with
25 rabbits in each group. Group A was treated with
amniotic membrane combined with hUCMSCs on the day
after corneal alkali burn. Group B was treated with
amniotic membrane only. Group C did not give any
treatment after corneal alkali burn. At 3, 7, 14, 21 and 28d
after corneal alkali burn, the corneal recovery was
observed by slit lamp and photographed, the growth of
corneal neovascularization ( CNV ) was scored, and
corneal tissue was separated to make pathological
sections. PMNs infiltration was observed by hematoxylin-
eosin ( HE) staining, and the expression of VEGF was
determined by immunohistochemical staining.
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¢ RESULTS: The growth of CNV in group A was much
slower than that in group B at 14d after alkali burn. The
CNV growth score around lesions of group A was
significantly lower than that of group B (P<0.05). The
quantity of PMNs increased on the 3d with the stromal
layer of cornea infiltrated, relatively decreased on the 7d,
shown a peak on the 14d, and then decreased gradually.
Early infiltration after alkali burn was in the corneal stroma
of the lesion area, and the extent of infiltration was equal
to the ulcer area at later stage. The cell densities of
corneal PMNs in group A and group B were significantly
lower than those in group C at all time points after alkali
burns (P<0.05), and those in group A were significantly
lower than group B at 14 and 21d (P< 0.05). The
expression levels of corneal VEGF in all groups after alkali
burn reached peak at 7~14d and decreased significantly at
28d, and the expression levels of VEGF in group A and
group B at all time points after alkali burn were
significantly lower than those in group C (P<0.05), and
group A was significantly lower than that in group B at 7,
14 and 21d ( P<0.05).

e CONCLUSION: The transplantation of hUCMSCs after
alkali burn cornea can reduce the formation of CNV and
inhibit corneal revascularization after alkali burn. The
corneal pathological lesions and vascularization are
closely related to PMNs and VEGF.

¢ KEYWORDS ; human umbilical cord mesenchymal stem
cells; transplantation; alkali - burned cornea;
polymorphonuclear neutrophils; vascular endothelial
growth factor; corneal neovascularization

Citation; Song DY, Gao MH, Li DM. Experimental study of
transplantation of human umbilical cord mesenchymal stem cells in
the treatment of alkali—burned cornea. Guoji Yanke Zazhi (Int Eye
Sei) 2023;23(5) .717-722

0351F

FrRBEIRGE 1 2 LA DL I AR A PR R A, i TR A
BOR AB B, REAE X A ISR 2 4 25 ™ H 1) B P 45
U5 BMELATAR A o A BERE 05 (5 BRAR 005 1E R vh 2 7™ i
FY S AE BN AT AR LA ARG, R A AR 2
Hrp Z 2 # 7 1 3 41 # ( polymorphonuclear neutrophils,
PMNs) 32 ¥ A1 1L & N K2 4 K R T (vascular endothelial
growth factor,, VEGF) 7 HH5 {0 1 7/ 1L 66978 K o
FEEEAE . AR R BB L E 2, 6T
JEAA IEEHRURE 13 1200 B R T, 14 e BRAE YR T 5
B NBF A A 32 B T 40 B2 ( human umbilical cord
mesenchymal stem cells, h(UCMSCs ) F. A5 4 fL #4558 1 | fiE
B Sy Tl S O e A S ebe i
RYT R EAT I AH B 5935 97 AL ) B2 o 0 1 A F
FL, T AT G L 3 A X 2E 4T hUCMSCs
A I W 22 A B B A= ML % ( corneal neovascularization ,
CNV) A AAF B , Al PRIG S 7 F A B8 1 B2 BE A AR
1 w7 %
1.1 #F
111 KIEFHYRSE R A AR 75 R(EHE
BER AR S g0 v 4R () 12 A% R BTt 2.0~ 2.5kg,

718

S A2 | AAT HIR DA SEZ B0 HR 43 28 2R ] 268 B kT G Ak Bk
AR R , AR A BT i A I BEAIL 53 A (B (C 41, R4 25
HOMRVRE A TR, =2 5050 S 38 ar A7 IR A g
BGE AT A 4 S A IR ZE BB 475 ) 57 RIVAT 1 B kit IX
FIE R hUCMSCs 78 35 AR 3 B 4 S A7 IR 7E Bl e 47 i <7 1
A7 AR B b DX R R 25 R 5 C 2l S A MR 7E £ IEE BB 403 i o
HEATACER AW 5% B [ 5B H A0 AR 1Y (L 58 s A
B ) AN [ 5 2Rk 2 B I 2 S 55 sh 0 0T 52 0 i il 11
(LB R AEAR ) , T ARAT B AR B B K24 B s b o
[l R BE A B2 B 2tk

112 EERKFMMEE  FEEG. Pl VEGF 27k
PR 1R 186G ( Abcam) |, SABC iR 7 & i A AL B 1
A ALRGRELIBT I ( Bioss A F]) |, fiS 2 2F 4 R U8 40 ( Ui 1
ERHE AT . FEALG VI HL(HM325, HA) Bk 4b
FRES (PHY =3, HIEAE (ZD600, SR M ) | S5 ik &
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8,200 {5658 AR AE5K D) A, BEMLE U &L X% 10 4
ALY 47 BEAH | B Image 8000 SRR R G Image
Plus6.0 3477 SR & R 364743 B, PMNs Sk 4 i A2 i €2
TGS iC sk, BOF-341E
1.2.4.4 REANLENE VEGF FRE  FHLER A X
SEG G AL ZY) S 5k, H RS 0.3% 1 F AL AR W
JEH 15min J5 BE YU, M35 E A, % ARG 1: 100 #
FEM) R P VEGF Z 3 Bk, 37°C T E 1h, N A
1 100% FE I 1L 4T B 1eG At A AL Y i b SABC ¥,
DAB {8, T 400 £ 505 T WLER, 40 M K % A bk v £ 50
KR ZR RN g VEGF Je o FHPE 4™ . JH Image 8000 [&]
BRI RGP AR 1 R, 76 20 f5 9058 T f A Bk
LRGSRV BENLIEE 10 N HLEF , 3 VEGF BH 48
i B4 ' 2 A, BT 41

it 4 8 SPSS 20.0 il Origin 8.0 %44 K
HEATGRIT AT . RN IE 25 434 1 3 i B8R R F 3 B+ 4
WEZE (x£s) Fom, =41 FLBCR FH SRR R 200, iE—
S AH 1B PR A HE AR ) LSD -t #6156 5 /S IR M IE 254045 B2
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2 HBITRHENERMAEEEGER A MABHL 112 hUCMSCs E B AT IS 28d;B;ﬁJ%iﬁ&%{%$é$E§$§$ﬁiéﬁ)ﬁ
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VLT A A fe 2, A R P B e 22

K
-

E3 HE EMWE PMNs BIER A0 BB 612 hUCMSCs BB RIATT IS 14ds B JA BERLES (5 40 L HATT I 14d:C.
FBBREE T IE A AT 140 FA RS 4% hUCMSCs 2 IS T4 5 fo K T BT 1L B f6 T 0 5 oAb 0 2 T
MRS, FE TR AT W 2FL, =i PMNs s B S 2 I

B4 wEALEEME VEGF HRE A AL 73 hUCMSCs £ ERHIGIT G 14d; B, A iR 5e 45 B ol £ R MBI 5
14d; C. M IEBRBE 1 J5 ARALBE 14d,, FABEIBEAS T128 hUCMSCs £ B AHIATT o I IRE IR VEGF ik i/l , FIEmbe 175 f5 A Ab B f s 3
Ji VEGF ik, MBI 2475 @4 VEGF FR:4IA

x®1 RAEEEGESEARRNESAIE PMNs BE (X5, cells/1000pwm?)
20531 B 3d wiketifE 7d e 14d B 21d BLEAfE 28d
A 34.43£3.31 30.52+2.43 46.43+3.35 40.58+2.12 34.34£3.21
B 38.13+3.83 32.78+3.56 60.13+4.64° 54.54+2.34° 36.23+3.43
(o) 58.34+4.67"¢ 46.34+2.36¢ 90.07+5.67"¢ 83.23+3.31"° 43.28+3.45"¢
F 52.38 45.47 118.10 338.93 9.80
P <0.01 <0.01 <0.01 <0.01 <0.01

WA A A IEBE 5 7 RIA T A IR AL X 2 IR 67 28 hUCMSCs B35 R B 41 . MBS0 J5 37 RIA T A S bk X SR IR TR ; € 4. iR
TG J5 R A TAE I " P<0.05 vs A 4H ;°P<0.05 vs B 41,
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x2 RAERKRGESATRRESREDS VEGF AEEMTEHNZE xX%s
44 51 BRI 3d BRI 7d BRI 14d BRI 21d BLE fE 28d
A4 0.114£0.021 0.921+0.043 1.031£0.035 0.658+0.012 0.100+0.021
B4 0.120+0.001 1.483+0.056" 1.427£0.025° 0.940+0.034" 0.103£0.043
C4 0.139+0.011%¢ 1.651+0.062¢ 1.825+0.021%¢ 1.231£0.015"¢ 0.287+0.102"¢
F 4.54 248.32 1031.92 807.43 13.56
P 0.03 <0.01 <0.01 <0.01 <0.01
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hUCMSCs 14d J& WL BROIR M R B2 O A I Il st iR
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BB VE T, DL ) 465 IS 9% A PR 1 B4 0L 3842 1, hUCMISCs
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Bzt e e B, AR BBE A  kE IX BE A PMNs
121 XA VEGF F2ik , VEGF REMS AL E N K7 41 A 43 2 26 1
il Ko 25 11l 3 T PR 1, 75 e A R VS S 1 R A, i 1 A
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