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BE. a4 KT AH3EAMNIEIRLEE-T o tumor necrosis factor alpha, TNF-a) #5349 A 18] 7 R T 48 6L 544 3 7 35 (con-
ditioned medium for human umbilical cord mesenchymal stem cells, hUCMSC-CM ) #F ) 5, /A B4 T 49 it 8= Z_ (limbal stem cell
deficiency, LSCD) #9456 B4 A . F ek &AL 3R M5B 32 S 3 K32 F RARANA 18 7St F 48 8¢ (human umbilical cord mesen-
chymal stem cells, hUCMSCs) , i TNF-a # 3% 4 /X hUCMSCs #F 2| TNF-o # 58 AW 1) 70 R T 28 i 41 3% % 24 ( condi-
tioned medium for human umbilical cord mesenchymal stem cells induced by TNF-a, hUCMSC-CMT) , 48 24 & 6 F# C57 #
PSR AU A A BB 2A (N 48) A= LSCD 323640 LSCD S 3A AR A R I A IR a1 % Ko 5 IRIE ARG 25 B TR 409 A%,
S RFE, 4 PBS iEST MR 4E (A 41) hUCMSC-CM i 4474 77 41 (B 48) & hUCMSC-CMT Z 46 /7 41 (C 40) 4 T iE
SAFER R, ELTd, T LSCD A G % 3.7 REMIT B oA T LA A B E L S 442 5F3F 5, T LSCD #4825 % 7.21
RELIT ARBTT AR A AT A B LGP 3F 5, T LSCD #85 % 7.21 R A %k A 840 F 3 &k o--F 7 DUIL S
% & (a-smooth muscle actin, a-SMA) #=iR % £6%& & SAC(mucin SAC, Muc-5AC) #) Rk H oL, £ % 45 3d,A 4D K
TLABEE AR A BKTd ARG BT KA, A LR S @MRKRT 2/3 ABE;21 RILABER S H AT RN, o
TH 23 ABEAE, B.C AN SR Y ABRFEDETRE T AR EESFr @R ANLAE LCAKRETBA, £
TP R E R I, 3 AL A IR F 3 R a-SMA KA, A BB HUE AR IL Muc-5AC R ik, #4805 7.21d, & KB a-
SMA & A3 ATkt B 2AFe C MK T AL, ZAEIRME 7 R Muc-5AC TR B EMAMN F AL FEL, mP 21 &
RIE F A LR R %It FESL, %k £ BT 4 hUCMSC-CMT & hUCMSC-CM T VA% 3% A I 4 T i oh ik R 3t /4
BB AS B R IR AL H hUCMSC-CMT ¢ 5 A B4 T 40 i sk 26945 B A= 76 95 48 A 3% T hUCMSC-CM,
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Abstract: Objective To investigate the repairing effect of local application of tumor necrosis factor alpha ( TNF-a)-induced hu-
man umbilical cord mesenchymal stem cell conditioned medium (hUCMSC-CM) on limbal stem cell deficiency (LSCD) in mice.
Methods Primary human umbilical cord mesenchymal stem cells were isolated and cultured in vitro by the adherent tissue block

culture method, the fourth generation hUCMSCs were induced with TNF-a, and the TNF-a-induced human umbilical cord mesen-
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chymal stem cell conditioned medium (hUCMSC-CMT) was collected. Forty-eight healthy 6-week-old C57 male mice were ran-
domly divided into the control group ( group N) and LSCD experimental group, and the LSCD experimental group model was estab-
lished by limbal alkali burn and divided into negative PBS injection control group ( group A), hUCMSC-CM injection treatment
group (group B), and the injection treatment group hUCMSC-CMT ( group C) according to the different components of subcon-
junctival injection after modeling, and the subconjunctival injection was once a day for 7 consecutive days. On the 3rd and 7th days
after LSCD modeling, the degree of corneal epithelial defect was observed and scored by slit-lamp microscopy, and corneal neovas-
cularization was observed and scored by slit-lamp microscopy on the 7th and 21st days after LSCD modeling. Immunohistochemical
staining was used to detect the expression of a-smooth muscle actin ( @-SMA ) and ocular surface mucin 5SAC ( Muc-5AC).
Results The mice in group A showed large areas of corneal epithelial defect on day 3 after modeling; obvious congested limbal
blood vessels were observed on day 7 after modeling. The corneal epithelial defect developed in more than 2/3 of the cornea. On the
21st day after modeling, more neovascularization in the corneal limbus was observed, and some could reach 2/3 of the corneal
diameter. According to the statistical results, both group B and group C had significant improvements in reducing corneal neovascu-
larization and repairing corneal epithelial defect, and the curative effect was stronger in group C than in group B. Immunohistochemi-
cal staining showed that there was no expression of a-SMA in the corneal stroma and no expression of Muc-5AC in the corneal
epithelial layer of the normal group. At 7 and 21 days after modeling, the cornea of each experimental group showed positive expres-
sion of a-SMA. The expression of a-SMA was significantly lower in groups B and C than in group A. The average optical density
values of Muc-5AC in three experimental groups on the 7th day after modeling were not significantly different. Conclusion Sub-
conjunctival injection of hUCMSC-CMT or hUCMSC-CM could enhance the function of limbal stem cells, promote corneal
epithelial repair, and protect ocular surface tissues. In addition, hUCMSC-CMT had stronger repairing and therapeutic effects on
limbal stem cell deficiency in mice than hUCMSC-CM.

Key words: Tumor necrosis factor alpha; Human umbilical cord mesenchymal stem cells; Limbal stem cell deficiency; Conditioned
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Figure 1 The corneas of mice on days Ist, 3rd, and 7th after modelling
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Figure 2 Corneal neovascularisation was observed under the slit lamp on the 7th and 21st days after LSCD modelling
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Figure 3 Corneal epithelial defects were observed by fluorescein sodium staining on the 3rd and 7th days after LSCD modelling
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Figure 4 The expression of a-SMA in corneal tissue was assessed by immunohistochemical staining on the 7th and 21st days after

LSCD modelling
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Table 1 Mean optical density values of corneal stromal a-SMA after LSCD modelling in mice
i i) A4l B 4l c4l F P
E WIS 0.311+0.049 0.255+0.028 0.240+0.032 8.129 0.002
21K 0.320+0.059 0.241+0.029 0.218+0.032 12.778 <0.001

2.4.2 Muc-5AC ik
ZERE - E A0 R S AR 4 M L R I 45 4k, Muc-
SAC J2 25 FEARR 20 B 43306 19 , AT 38 5o 4G Muc-5AC

Lz NN

“': &'&\ T\\" ‘ -\"3““
; x \',‘,"t ”":\ - \

S \é' (\'\\’-\l\e".‘ AN "\ 3

)
n.

SUE B 25 5 b Bz AE £ A A= K, TF B 6 IR 4 e
Muc-5ACIFik, 78 LSCD ##)5 7.21 d,A B.C %
AT AR FEFREE A Muc-5AC ik (F 5,%2)

CH

K5 /MR LSCD 3555 7.21 KA el Uk 2= Ye o i U 1 B H 2 Muc-5SAC(Hisk iR ) 35

Figure 5 The expression of Muc-5AC in corneal tissue was assessed by immunohistochemical staining on the 7th and 21st days after

LSCD modelling

#£2 /NI LSCD #A/5 Muc-5AC F-H) 3%
Table 2 The mean optical density of Muc-5AC in mice after LSCD modelling

Fisf [ AH B4 CH F P
TR 0.030+0.003 0.030+0.002 0.029+0.002 0.495 0.691
21 K 0.314+0.045 0.233+0.022 0.171+0.022 31.195 <0.001
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