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Abstract

¢ AIM. To investigate the effect of L-carnitine (LC) on
corneal epithelial repair and its regulatory molecular
mechanism in the hypertonic and inflammatory
environment caused by alkali burn.

e METHODS: Ninety - six healthy C57/6J mice were
randomly divided into blank control group, phosphate
buffered solution (PBS) group and LC group. The blank
control group did not receive any treatment, LC group
and PBS group were prepared acute alkali burn models.
LC group was given 60mmol/L LC eye drops, and PBS
group was given PBS eye drops, 6 times/d, for
continuous days from one day before alkali burn. The
repair of corneal epithelium was observed by fluorescein
sodium staining under slit lamp microscope at Oh, 3 and
7d. On the 3d, the expressions of Ki- 67 and IL-1B
proteins in cornea were detected by immunofluorescence,
the total proteins of corneal epithelial were extracted for
Western blot to detect the expression of P63, NLRP3,
Caspase-1 and phosphorylation level of STAT3.

e RESULTS: The results of corneal fluorescein sodium
staining showed that on the 3 and 7d after alkali burn, the
percentage of residual corneal epithelial defect area in
PBS group compared with LC group was (29.38+6.83)% vs
(17.78+4.11)% and (14.23+4.51)% vs (4.10£2.10)%,
respectively ( P<0.01). The repair of corneal epithelium in
LC group was faster than that in PBS group. On the 3d,
compared with the blank control group, the expressions
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of pyroptosis related proteins NLRP3 and Caspase-1 in the
corneal epithelium of the alkali burn treated mice were
up-regulated, the expression of P63 was decreased, and
the p - STAT3/STAT3 level was increased, all the
differences were significant except cleaved Caspase-1 of
blank control group vs LC group. Compared with PBS
group, in LC group, the expression of NLRP3, pro
Caspase - 1 and cleaved Caspase - 1 protein were
decreased, P63 was up-regulated, and p-STAT3 /STAT3
was increased, all the differences were significant.
Immunofluorescence showed that compared with the
blank control group, the expressions of IL- 1B and Ki- 67
were up-regulated in the alkali burned group. Compared
with PBS group, the expression of Ki-67 protein was up-
regulated and IL-1p was decreased in LC group.

e CONCLUSION: LC can promote the proliferation of
stem/progenitor cells in the corneal epithelium of mice
and further promote the repair of corneal epithelium after
alkali burn by inhibiting the pyroptosis signaling pathway
and promoting the activation of STAT3 signaling pathway.
o KEYWORDS ;. L-carnitine; alkali burn; pyropneumocyte;
limbal stem cells
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1.1 B
1.1.1 EFETLIHIRF  L-carnitine l0F] ( 3£ [H Selleck 2>
Al) s RIPA 24 (JU st A ) 5 B AR M il 570 ( 1
M3 = KN F)) s NLRP3 $T4K (MAB7578, 36 [ R&D 24
) ; Caspase— 1 PLIAK (sc—56036, 3 [E Santa Cruz /A A ) ;
Ki-67(abh16667) .p—STAT3 Hi{k (ab2105, 3% [E Abcam 2%

F])IL-1B (A1192) STAT3 Ak (A1192, 570 % 1 2% 5
N P63 B (618901, 5 [F BioLegend /A 7)) ; GAPDH
Hitk (TO004-HRP, 26 [# Affinity /A &) ; HRP 8 % 111 £ 4%
FKEL(S0009) | 111 2 HT % (S0001 ) i ( 35 [ Affinity 23
) s HRP {8 3% 1L F 50/ B 90 (ABO102, b i A 75 4
F) s DB EDT R P (A-11034, £ F Invitrogen A F] ) ;
MR TN 26K BEH IR W ( lE MIE ALCINE A 7)) ;0. C. T. ¥
PRUI A A HE ) (35 EARAE 2 F]) s PVDF R ( EH Millipore
UNEIDIR
1.1.2 FELWBMEE  SLF BB (B Zeiss 2 F]) ;4
BRAT SAEE (B 1 Haag—Streit 23 ) ; 2806 W8 ( H AR
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MUEUT- 235500 PBS 41 \LCIRIT4L, B4 45 35 K, A h
25 O R, AR R /N RUR IR SR IR B R 38
ROt R (25+1) °C, AR (60+£10) %, SEE B4
) ofF PR S ) G b 2 R 22 D S A 1 (52 56 3y iy 4 B
W) . ATI 2 LA IR B 5T T 48 B o 4t 25 W A 4
BACHAER
1.2 7%
1.2.1 BiRMES  LC I K LC BRI T PBS &%
M b R AR BE R 150mmol/ L B AR A, B T -80°C
UKEEARAT . M IR PBS 22 vy B 2 60mmol/L,,
1.2.2 RIERRGERGERSELIE  FEHLE/N R
AR IVERRGE A Y ATy 1 O« #2 (40 ~ 70) mg/kg i
FH 0. 6% I3 B LU 225 WA 7 18 s U 9 BRI, AR 0. 01% %%
PR TN 5 1 PRI R Vi R 38 R, T AR A i L ik, T
B 2pL 1mol/L A AL SRV T EL A% 2. Omm [ B2 BT
UEAR L SR 5 U FE /N BRI B 9t 40s,0. 9% NaCl i
Yk 40s, AR5 /N B B A Je 2] 0L — B AR Y 2. Omm
T Ry, S U84 R 32 k7 B X R 5 D R AR Y (aml WL
BEARZY 2. Omm L0025 (011 Ff R 5 X35, BV AR 30 Ak Ak 2
P AN ), S SRR LS T AR R IRE 1k
TG, a5 HXT IR VEAE (T AL ], PBS 41 L.C 214351
25T PBS I .60mmol/L LC WS IR, A #AHET 1d JF 4R
g2l B T AR 25 4 F i34 SRR R S L, B K [ R B[R]
iR 6 UK, HELLLG 25 B
1.2.3 AR RS MNSEIT FAREILER 12 1,
TSR P A S 7d, 5 H BT 8 LA 411
FUIR G, FF7E Oh,3.7d 1 0. 25% 9 G ZE ML A K I
B S AL R W KT O TR, 48 Tmage T 8PS0 HF
PN MY O AR, TR A A L R et o R g T
FUE 2 Ee, BIA I 1 sz g 1 R B = 4% ) ] o 51 i dse
A AL/Oh 45 T A X 100% .,
1.2 4 AR TRAAZTAIRI FAMEILEER 18 H/N
B4R B BS503R L gn 6 K, HAE 3 Ik, I
JI8 A i A BN B, 97 B0 A R BR 7 S A T 0 A IR
HZY bR W) TSI B R, R AR A E T
RIPA 4 rf (PMSF 1: 100 B FR BN 677 1:50 R A)
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(1:6 000) —#T,4°CHE FH i % ; Z& PVDF Ji& TBST % K Ut
VEJE N AR o A A W Bl bR 2 B R R BT (¥ ok
1:6000), 20 RIS 1h; TBST AWK ES; ECL B2 H4A
W& LI GAPDH J N2, ffi H Image Lab [E1% 51 5% 44 43
Mr&A A KEME, DLEME AR KEES GAPDH
TR K BEAE B LB H W8 A A X R G & IR
p—STAT3/STAT3 IY{H, ST HEE 3 WHCEE,
1.2.6 %r*xﬁ'ﬁ;&@ Bt ML B0/ )N B ST R 3 B AR | A
205 H 25 2 @B A 3d, FUHEN F R AR e/ B, IR
BREHEICE ,1# A 0. C. T. g a3, 37 B A -80°C , 7k
HUI AL Tum LY R, U1 & R JCE 30min, PBS 1
(%,4%%%%%%(%@% 10min, PBS {JHE(JH&,O 1% Triton
74k Smin, PBS 7§t , i T 5% BSA M4 1h, —$Hi IL-1B
(1:100) Ki-67(1:100)4°C & %, PBS i1k, =W T
WEE —H0(1:200) 1h,PBS 754, DAPI Y4 Smin, PBS
Ja A S A N AR,

BEit a0 BT AT 8 ] SPSS22. 0 J SAS9. 4 #k
437, GraphPad Prism8. 0 $K {FVE ], W 57 H B 46 10 5 405
I xts Fom o 25 ARENT I A [R] B T) /0 BRUAf I iz i
P IR AR AR 1 AR 22 S LU BCR ) SUAS T R R T 4 #T
ZREA ] 1Y PR B R R O 22 40 B, R b 3SR
LSD—e#: 56 , SR XU AL | DL P<0. 05 22 54 it
28R
2.1 WIRG/EPBS AR LC HAaE FRIESERILLE

PBS 211 LC 2H AR &R0k 175 J5 B ZI ml ULIRI T 4 ff ok ol
Ry, Ebetifn 3d, LC 4/ AT R @
T AR B S 4 /0N FE SR 7d AU A R e g A /N T AR 2 G R 4R
o, [FRFES PBS 4/ g Y i U5 R F L 41, H
FESE 7d f R e XA AT L AR R RS R R
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1 WRGEAENBEBRZENMNRAERERPAREBHT X
it AR

S8 A (%) trffEiRzE  Z P

R 100. 00 0 1.68 <0.0001
BT 0 0 0 0 1. 0000
BFA] 3 ws O -70. 62 1.97  -35.79 <0.0001
HE 7 vs 0 -85.78 1.30  -65.90 <0.0001
HEXVEYF (3 s 0)  —11.60 2,30  -5.04 <0.0001
FEIxVATF (7 vs 0)  —10.12 1.44  -7.05 <0.0001

TEJRIT 0 F7n Oh BF LC 4H 5 PBS dHAH ;3 vs 0.7 ws 0 43513
TR 3.7d SHRBEA S Oh A EL

[ T A 7 T W ol = s o 111 B
(29.38+6.83)% vs (17.78x4.11)% .(14.23+4.51)% wvs
(4.10+2.10) % , 41 HI A 8] s AEAE3E HAEF, 20394
it X (P<0.0001, & 1B, % 1), 764 AW A LC
L PBS 4 b R kP T AR T /N (P<0.01) , Z5REW Y
PBS 41 L, LC 2019 ff 1 I A8 52 S R s e
2.2 R{AFME b NLRP3 #1 Caspase-1 E B R
EERILEE  Western blot K25 R BR, 525 A X R4
Lo, Bebetsi 3d J5, PBS 415 LC 4H A I | 2 PN Y A2 T 0 %
BTG , 4143 NLRP3 il Caspase—1 #5 [ A Al {4 3 il A
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HEEE, 22 7 B A 1 2% 5 L (NLRP3; F =23.22, P<
0.01;pro Caspase—1:F=13.39,P<0.01;cleaved Caspase—1:
F=8.910,P<0.01) , #ZHH P LA, Bk cleaved Caspase—1
2 XA S LC HE R TG EE L (P>0.05) 58, HoRx
B 2 A G L (P<0.05) o /N BUf A i e
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K25 5 7, 525 U0 BEAL EL , B8k 193 5 45 270N B A R
R P63 ik KT E TR 5 PBS 4l b, LC 2 A i
FEPHETE RN P63 M 1FRIA, 25 FIXTIR4] PBS 4
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