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Inhibition of bone marrow mesenchymal stem cell autologous transplantation on inflammation following
rabbit corneal alkali burn Wu Li “an, Wang Congyi, Yang Wen, Yang Xinguang, Zhang Lin, Wang Jiahui.
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[ Abstract] Background Ocular alkali burns leads to corneal ulcer and angiogenesis and even corneal
opacity. There is still no ideal treatment method. Studies showed that mesenchymal stem cells ( MSCs) can repair
corneal wound in vivo,but the specific mechanism is still not clear.  Objective This study aimed to observe the
histopathological change after the early transplatation of bone marrow MSCs ( BMSCs) for corneal alkali burn model in

rabbits and explore the anti-inflammatory effects of MSCs after corneal alkali burn.  Methods Bone marrow of 4 ml
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was collected from 2-3 month-old Japanese rabbit. BMSCs were isolated and cultured from the bone marrow of rabbits,
and the third generation of cells were used in this study. Cultured cells were identified by morphology and the
expressions of surface markers. Corneal alkali burn models were extablished in the right eyes of 24 rabbits by attaching
the filter paper with 0. 1% NaOH at the central cornea for 30 seconds, and then the models were randomized into 2
groups. BMSCs suspension of 300 pl ( concentration 5x10°/ul) was subconjunctivally injected 1 hour after modeling
in the BMSCs group,and equal volume of PBS was used in the same way in the PBS group. Corneal opacification was
scored under the slim lamp microscope in 3,14 and 28 days after injection. The polymorphonuclear neutrophils
(PMNs) were counted by histopathological examination,and the expression of matrix metalloproteinase-2 ( MMP-2)
in the corneal tissue was evaluated by immunochemistry in various time points. The use and care of the rabbits
followed the statement of ARVO. Results The rabbit BMSCs were plastic-adherent cells that exhibited a fibroblast-
like shape. Cultrued cells highly expressed surface adhesion molecular markers CD29 and CD90 (99.18% and

97.94% ) and lowly expressed hematopoietic cell markers CD34 and CD31 (0.74% and 0.15% ). Opacification of

cornea, defect of corneal epithelium, stromal edema and neovascularization appeared after modeling. In 14 days and 28
days after modeling, the opacification scores in the BMSCs group were 2.37 +0.52 and 2.25 +0.50, which were
significantly lower than 3. 00+0. 53 and 3.25+0. 50 in the PBS group (¢=2.376,2.828, both at P<0.05). After
subconjunctival injection,the number of PMNs was (34.17 +1.85) /12 fields and (25.64 +3.86) /12 fields in the
BMSCs group,showing significant decrease in comparison with (42.70 +1.54) /12 fields and (32.67 +1.42)/12
fields in the PBS group (#=10. 021 ,4. 832 ,both at P=0.000). The expression levels of MMP-2 (A value) in cornea
were 0. 388+0. 016 and 0. 384+0. 006 in the BMSCs group, with considerable decreases in comparison with 0. 438 +
0.006 and 0.412+ 0.005 in the PBS group (¢=10.205,13.514, both at P =0.000). Conclusions  Early
transplantation of BMSCs can arrest the occurrance of corneal ulcer by suppressing the infiltration of PMNs,
alleviateing the inflammation reaction, downregulating the expression of MMP-2 in cornea and inhibiting the degradation
of stromal collagen fibers.

[Key words] Bone marrow mesenchymal stem cell transplantation/methods; Biological markers; Burns,
chemical/therapy; Corneal diseases/therapy; Neovascularization, pathologic/chemically induced; Inflammation/

prevention & control; Matrix metalloproteinase; Disease models, animal
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a4 1 75 (fetal bovine serum, FBS) ( #i JH P4 Z& & 24
A ) ; EDTA [ DMSO | Jit & 73 %0 1% 7 B2 b % 8 (36
Sigma A W] ) 5 B BT S CD29-FITC $i {4k | B #t f CD34-
FITC HT{& . B 3T fie CD9O-FITC A4 CD31-FITC Hi &
(&[5 Santa Cruz 23 W) 3 S0/ WAL 5T 4 Jm 26 1 -2
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BARAIRZA]) s DAB & 432800 & (RO LA 9 T
FEA RS F]) s Percoll 3k B 40 g 73 25 W ( 36 [ 44 34 74 317
OS] 5 JBTEE AR ER 0. 4% R R B AT R R IR ( H A 2
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Whatman 73 ] ) 5 8 B A0 22 2 558 ( H 4% Olympus A #] ) .
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K% o SR RO A I, K 36 7K #E a=0. 05,

2 HR

2.1 4 BMSCs 8 25 WLEE A % 1

JEAC 20 M B 35 7 ~ 8 d NI RE R A B K AR, 2
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tHJ5 28 d PBS 4 ff BRI PE 4 5 4H )5 3 d #9 PBS
I, ZRAGIT¥E X (P<0.05) (% 1),

2/, ‘\-....-"‘" ‘ 9 'I 1 .

3 BESAREREL PBS A1 BMSCs HE R HERERI
(x10) A FH#i)5 3 d AT L PBS 41 My ok IS ME K i, M 2L R 2
@R BB MG 3 d BMSCs 21 Fff I OR 18 MK i, o e £ 2 54k
TRBh C.ABHIJE 14 d PBS ZH #f B 9/K 14 1k VR Bt , Hp sl A S o B3 )2 B0t
% D.RHIJE 14 d BMSCs 21 ff 59K 18 P TR i, ol W/ b Bz Bedhi
E: #4165 28 d PBS 20 f I OR 1% MR iy, HH 0 1 B, g R 2 T
¥ FBAHG 28 d BMSCs 41 £ 555 IR IR ot , vf WL I B 2 18 B it

R1 SABEFTE R E S F R R EFSD L& (xxs)
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ikl FEA
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BMSCs 41 12 2.67+0.49  2.37£0.52°  2.25%0.50"
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BB 1) 75 5 T 40
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TR, 1 B T A R K Mo 2 i, T D A S 4 41
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A, AT DLTBCAE 2RV 240 M, A BT A= I A A A A R R T
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AREBEEERN
(HEx100) A:#HiJ5 3 d PBS 4 ff i b 28 1 BRAE (k) . M
JRCKE T 25 4 50 S ( BB Sk ), AT DL Rt R A L ER i ( S k)
B: B4 )5 3 d BMSCs 21 538 43 b B2 ARG 2 ( FT 8 Sk ), Ay G e

Kb R R Sk ) ) LR R R AR (S k) Co B MR
14 d PBS 2 ffi 5% I i TP 425 4 N4 (A k), FE )2 9 AT LK 4
AR I (R Sk ) T ARk A M (i 3k ), P AN JBE R (B k)
D: Bt J5 14 d BMSCs 21 A 5 | 57 56 J3 486 A, ff IR 35 Joi WA % 1k 4 i
(BRH735) , AN 4 e (#6#5%)  E:F8 A5 28 d PBS 4iff
B L R R (AT R) RZ IR RN (SR d k), R
LR (B L)  F.AMJG 28 d BMSCs 41 ff 5 b iz A s2 % | 4%
A K R BB 2 I 2

2.5 KA RAMBEL LU PMNs 11451

AN [F] B 1] 5 & 2H PMINs 0 H 19 SV 022 R 49
Bi it 7 L (F oy = 148.555,P=0.000; F,, = 53. 747,
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BHEM 2SS LG8 L (1=0.176,P=0.863) , # #i
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P=0.000) ,PBS H# M J5 28 d,PMNs W] i /b TR 5
3 d,BMSCs H#4H J5 14 d #1128 d, PMNs ¥ i /b T 5%
MG 3 d, 2R A E X (¥ P<0.05), (F£2),

R2 BEABERAFANERBEARS
PMNs ¥ B b8 (x+s,/12 2 LEF)
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215 FEAS
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Z A% v P L4 L s BMISCs - B 6 1) 78 )0 T 40
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Jf K% 4 1k 2 B £ 24 M SR R, BMSCs 4 MMP-2 25 |5 ik
FAY 3R SR 55, BE PR 40 M A8 /0, 1 PBS 4 MMP-2 5 [
FIR MR EE R, IHPE A B 2 (K 5) . B MG b
B ZE K, BMSCs 21 G ffi JiE MMP-2 Z [ 1 3% 5 i
(A{E) B30, T PBS 25 34 in 38 o 0 2, {H 0K 1
BMESTGIFE L (Fypy=1.121,P=0.263) ; A A
2 [H] £ B MMP-2 25 [ ) Rk i (A {8 1 SR Hh A, 22
SAGI ¥ E L (F,, =16.356,P=0.000) . #&HH)5
3 d,BMSCs 44 5 PBS 41 ffj L H 21+ MMP-2 & H #) &
ke (AE) W, Z R L8it ¥ E L (1=1.538,P =
0.138) ;% 4 J5 14 d F1 28 d, BMSCs 4 ff it 41 41
MMP-2 R X R H AT PBS 4, = R A%
2R (6=10.205.13.514, 4 P=0.000) ., PBS 4]
BHE 14d 5BME3d L, ZSRAS5i%E X
(P<0.05)(#£3),

5 ##/514d PBS /A% BMSCs AR RA LA MMP-2 By Rix

(x400)  A:PBS %1 BLL S 1 He 20 CNV Py 20 0 I ¢ 24
TR AN MMP-2 3k (16 %) B BMSCs 411 LS 41 %
35 b MMP-2(f7 3%)

®3 BZABEETREHBERAEAESR
MMP-2 & 5 Rk BRI LB (x25,A4)

A AL AN [5) Bf [R] 5 MMP-2 23k
3d 14 d 28 d

£ 51 FEA

BMSCs 4
PBS 4 4

0.327+0.008 0.388+0.016° 0.384+0.006
0.322+0.011 0.438+0.006" 0.412+0. 005

T F g =16.356, P =0.000; Foypy = 1. 121, P =0. 263. 5545 F I [i] £
[ PBS 21 H %5, " P<0. 05 (T &2 I 5% ¥ B 3% 75 22 43 # , SNK-¢ 4% 55 )
MMP . 5t 5 43 J& 25 11 i ; BMSCs : 5 #8 ] 78 5% T 20 g

3 itig

AR 56 i Jos 49 o), ek 1 0 I 5 IR 9 A 4 4 Mo s 34
B % IR AL, 1 R AN R A AR TR IR AL 6] B s Sl e
RN, Bl B 19 PMINs 136k B2 40 B, 43 0 A 56 38
R T DA BR IR SE Y T, 5 S0 ] 1 R AR R 0
HLRABESL ., WFIEUESE, A LSCs v H Fiayr IR %
P, H R T IR F 058 1 A8 8 LSCs R A B, 1 AR
LSCs J“H it = & WLk 17 A KB 4, Be b, 1k
LSCs B A 45 7 3 80U™ H 10 o He R RN, 52 1 HR
BT IR TT RO, B e 548007 1 4 i ok U B
BRI IR B X o

MSCs J& R I T IR 2 B 2 1 44 i ey 1
g, FEEREAL P S EFEE . MR A, BMSCs B
FE AT AR AR R b R 48 52 RN AR BES PN R A0 B g A
i 35 T3 T A 0 i K B R B R R A
H2=H ¥ BMSCs 18 2 08 4% 15 5 1 e fa B, k3
BMSCs " %6 4» b 35 2 M i br s ', N W TE
LSCs fift = 1) fa 5 Y vt | 38 43 BMSCs W] &% 43 46 Ay ff i
R MR L R — e AR AN R B,
A I I 40 i L 5% 3% i MSCs 1 55 434k o b Rz 41 i,
EMIEHLE A2 5 A BFEIA N, MSCs B #
J& I AR A R AR b K AN i A A I T B a3 R
A0 M PR R R T ML AR I G s T R i K S iR MSCs
AT 1 8 G 33 S g RN AR G 5 R T, o A R Ak
PRI, TR IR B “ 3697 7 A ) 0

A AR B 473 5, Ea Ak P A i R 1 20 38 A2 0 AR AL
() i 5 I 24 b S b £ 240 9 ) 385, 3R 3K 22 e 5 oy
T, JI5E S8 A B2 LR G E B R B HEJE ST PMINs 7R W
INFE ff WA 41 )5 fof L B s e 24, TR I SR, SR A6 1 A
JEZH 20 SCREWL 51 PMNs 3208, DA T A W7 i 26 5 35 57
H 2 A R AL, MO ™ AR 4 J K i PMNs 120
B FECHE M L BB ARG S
PMNs 2184 2 >, 0 i 7E A )5 12 ~24 h
10 ~21 d, 565 1 A~ ey el Bk ) T 5 1R, 2 2 A e
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FEAE o A AR A B2 2 i AR Ak, R BB IS 14 d
PR b R 1 A AR R T N R I BN AR R AR I
D K ) 5 5T G D 4 Ak HE 5 R ST T RS A S 28 d,
BMSCs 2] #1558 5 PN 42 P 400 i 32 e B 4 /0 F PBS 41,
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RI RAE o

MMPs 2 — 2 [% % 40 M8 Ah & i ( extracellular
matrix , ECM ) f) P4 I 25 1 7K i Bt , R B s 248 e L op 1
7 200 45 4 e 4 i 0 R T A 0 i L PN B2 A i A
Sy RERS R ECM WA U4y, iSRS 54
U W T A 5 18 S B B, Saika &1 R B
MMPs 0] DL ik 480 A6 ) T 4 38 26 ) 005 2 AR R A, 9
BRWRAR A J5 A R 58 A S L OB AR I . MMP-2 7R
TEH FA R 2 A 1 B R T B oA R Al R A D
23K Kvanta 25" BF 58 % BRIV 4% B BT 2 1 4 Ff MMP-2
(IR 3G 0, FT RE A o I A AR REE I R FEICIEE J2 EC M i
2 5500 AT O B R R B S A
SR, TET B S5 72 h 9 40 210 22 K6 D B R
MMP-2 75 ff Il | e e BT e N B 3658 1G9k, 10 d I
MMP-2 35 W] 358,20 df5 MMP-2 Rk 55 . A
TP R AL 25 R B B E 3 d, MMP-2 £ ff
I Rz 0 35 5 4 A 4 1% 440 M I R A i A A R 8
ARG 14 d, MMP-2 33k B 5 34 58, BMSCs 4]
FBE MMP-2 () £ 35 AR T PBS 41, e MG
28 d, LRk be )i J5 BMSCs W HE T I MMP-2 fy 3 ik,
WD A R PR . Oh 450 s % BRK B A B AL 2 15
J& 3 JA B HE 4 MMP-2 mRNA [y 3 ik Ik T X B 41,
MMP-2 A] By 4 P 40 f 5 W o A HIF 55 45 R 42 7R, BMSCs
A0 B 45 i £R I R PMINs 3230, AT ) 422 08 2> T
MMP-2 {530 W , RAEBT R AEH -
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