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Abstract

e AIM. To explore whether efferocytosis impacts ocular
surface inflammation in high - iron environment by
regulating macrophage polarization.

e METHODS: A total of 50 healthy C57BL/6 male mice
aged 6- 8wk were randomly divided into normal control
group, iron group, inhibitor group, enhancer group and
solvent control group, with 10 mice in each group. The
normal control group was injected intraperitoneally with
0.2mL of normal saline, and the other groups were
injected intraperitoneally with 50mg/mL iron dextran of
0.2mL, once every 3d. From the 14d, the inhibitor group,
the enhancer group and the solvent control group were
injected intraperitoneally with the same volume (0.2mL)
50mg/kg XMD8-92, 10mg/kg simvastatin and 50% DMSO
solvent once a day, respectively. The anterior segment of
the eyes was observed under slit lamp microscope on the
7, 14, 28d after intraperitoneal injection, and the ocular
surface inflammation index and corneal fluorescein
staining score were evaluated. The cornea, conjunctiva
and lacrimal gland tissues were taken at 28d for the HE
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staining and immunofluorescence staining, and RT-PCR
were used to detect the expression of macrophage
polarization related indexes ( CD86, CD206, iNOS,
Arg-1) ; Western blot were used to detect the expression
of efferocytosis related signal factors ( Gas6, MerTK);
ELISA was used to detect the expression of inflammatory
factors (IL-1B, TNF-o, MMP-9).

¢ RESULTS. After injection for 28d, compared with the
normal control group, the ocular surface inflammatory
index and corneal fluorescein staining score were
increased in the iron group and the solvent control group.
HE staining showed incomplete corneal epithelium,
reduced conjunctival goblet cells, unclear lacrimal gland
structure and relatively disordered arrangement of cells. In
all tissues, the expressions of polarization related indexes
of M1 macrophages such as CD86 and iNOS were up -
regulated, while those of M2 macrophages such as CD206
and Arg-1 were down-regulated, and the expressions of
inflammatory factors such as IL-1B, TNF-a and MMP-9
were up-regulated (all P<0.05). Compared with the iron
group and the solvent control group, the ocular surface
inflammation index and corneal fluorescein staining score
of the inhibitor group were further increased. HE staining
showed obvious exfoliation of corneal epithelium, further
decrease or even disappearance of conjunctival goblet
cells, disorder of lacrimal gland structure and irregular
arrangement of cells. In all tissues, the expression of
signal factors related to efferocytosis such as Gas6 and
MerTK was down-regulated (all P<0.05), the expression
of polarization related indexes of M1 macrophages such
as CD86 and iNOS and the expression of inflammatory
factors such as IL-1B, TNF-o and MMP-9 were further
up-regulated (all P< 0.05). But the ocular surface
inflammation index and corneal fluorescein staining score
decreased in the enhancer group. HE staining showed the
integrity of corneal epithelial, the increase of conjunctival
goblet cells and the improvement of lacrimal gland
structure and morphology. In all tissues, the expression of
signal factors related to efferocytosis such as Gas6 and
MerTK was up-regulated (all P<0.05), and the expression
of polarization related indexes of M2 macrophages such
as CD206 and Arg - 1 was up - regulated, while the
expression of inflammatory factors such as IL-1B, TNF-«
and MMP-9 was down-regulated (all P<0.05).

e CONCLUSION: High - iron environment
macrophages polarize to M1, which aggravates ocular
surface inflammation and tissue damage. Efferocytosis by
regulating the polarization of macrophages impact the
occurrence of ocular surface inflammation in high -iron
environment.
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1.1.1 LIEFhY  HEHL S50 H 6~ 8 AW EE C5TBL/6 Mt
IR AR 20+ 2, W T35 B 0 3 5 S ik S50 B ) A RR
o E] IR RBRAT T HEBR IR 5805 . A S50/ REA R 57
TR SR G, AWFSEE ) B AR 2R
PR G oI

1.1.2 EEMERIRF BT (RRERIARAFR) A
TEWH T2 ( 1 22 se R AE LB A BRA R ), XMD8-92 Ji
¥ SEH AT A (Apexbio 23 H] ), CD86, CD206 , A K {5
i SEPEFRE R 6 (growth arrest specific gene 6, Gas6) ,Mer
1% 24 12 1% B ( Mer tyrosine kinase, MerTK ) EA-N RN
(Abcam A A]) ¥l iR G (AL st R A ) | 1eG difdk-
HRP £ &K B -actin ( Proteintech A ) , HZAM i/ 2 - 1B
(interleukin—1B,IL—18) JHJEIRFEIR T —o ( tumor necrosis
factor—a, TNF—a) . FE )51 4 J& 2 FA i 9 (matrix metalloprotein
9,MMP-9) ELISA i3] & ( Proteintech A ] ) .

1.2 A%

1.21 ShIRBIEST R A R HBEHLEC 7 3R0K L 50 50
Yoy 5 20 BE2H 10 H o TE 0 BRE RS 3 A6 2F B3R K
0.2mL, &} 3d FEZY 1 WK ; PR a7 41, 18 16 7 5F S0mg/mL
AR ER 0.2mL, & 3d FEZY 1 U MR, B8 i o 5
50mg/mL A7 EME TR 0.2mL, 55 3d TEZY 1 K, 55 14d 245
KA1 PR TS 50me/ kg XMD8—92 (1 41 0.5h ¢
XMD8-92 #% /)N A it & L 717 F 50% DMSO) 0.2ml; 34
S R 4H R T B S0mg/ mL A5 ERE TR 0.2mL, 4 3d vEZY
1WA 14d AR 1 MR I 3 51 10me/ kg R AR T
(TESTHT 0.5h K =7 AR A TT $2 /N B BT & L 1 F 50%
DMSO) 0.2mL; ¥ 57 Xof BRZH | 17 ) 1 ik 50mg/ mL A7 JiE 4 1T
Bk 0.2mL, B 3d 25 1K, 5 14d iR N 1 0O
1 50% DMSO ¥%57] 0.2mL,

122 RANRBEEMBREMIER 20 FHELES
714 .28d [f]— W ] 5 (7p.m. ) 7EZLBRAT T WLEE 4 4H /)N B
HR A 15 5 X A7 AR A T4 I8 I 2 ISR 7 ik 1 T IR 2%
RAEFEBOTAG Y B B 2 e @ PF4r 1 T 2Y 28d ),
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A S5 /N FRAR B IS 7E S8 0 T T 4k EC A 0 5 2 R Bk
(i &t S R M &) Bz 1k ) RYE IR 4 20, 0.99% A BEER /K o gk 25
o MR BRBE 138 Ko B e, 4 A 43 i e B 3 HL/INBR A A ) 5
MR BRFIH IR SR B T 4% 22 PRI, 4°C 1R 17,
JHT HE €8 R g2 2 't Y (8 55 AH A 5 4% 41 HoAp o 3%
MR ERAE e T AT A B S5 M6 53 2, 5T IR AL 255 0 &
FXF R EP &, -80C1#1F, H F RT-PCR ., Western blot .
ELISA S5AH G
123 HE £ BREBRRARE Ko iRek & iHRAH S
EE A YA, WAL HE Qe B A )5 BA0E T g,
B E DY IR AR BE LG 1:50 1) CD86,CD206 £ 5.
REPUA O, PEV 5 T e hric —hiiw s, &
Yt i RO WA T AR (b a8 PR S i 6
A DAPI B (E5) .
1.2.4 RT-PCR #&ill >R FH Trizol 18343 M4 HUAS- £ /N R
PN 2515 K TH R4 20 8 RNA | 365 554 i eDNA | BIACTE
m MU [ 514 DL S SYBR J& , SEH 2 & PCR #E17 41,
75 58— AL A & B (inducible nitric oxide synthase , iNOS)
EMGI ) 5 ~GTTCTCAGCCCAACAATACAAGA -3,
a5 3] 5° ~GTGGACGGGTCGATGTCAC-3" ; ¥5 &
FRHE — 1 ( arginase — 1, Arg — 1) WEms YR S5 -
CTCCAAGCCAAAGTCCTTAGAG-3" , I a1 51 ¥ F 41 5° -
AGGAGCTGTCATTAGGGACATC-3" ; N2 B-actin IF [f]
514745 57 ~ACATCCGTAAAGACCTCTATGCC -3 | 2 [A]
1% K% 5° - TACTCCTGCTTGCTGATCCAC -3, i it
QuantStudioTM 7 RGN BE VAT A M b B R A T R
FHHCE BEAGER (Ct) i, B-actin YE N NS B FHAI X &
WL (27 TR B IR mRNA BT Rk,
1.2.5 Western blot S ZEN iR 4 K5 45 41/ LA I 4%
IEE K T i 28 23 rb fm A 2 B 1 RS, B 200l 2R
M, 50pL 5xLoading buffer {7, AR ¥ 8 H € & 0 45
JnEe | 55 —FL marker 2.5uL, B £RFL 10l HUK, 435141
Jit Gas6(69kD) MerTK ( 160kD) . B —actin (42kD) J& #% JiE
2P S IMAGE Y4 B St Gas6 \MerTK (1:1000 ) F1 R
PU B-actin(1:5000) LK WF &, YEIL 5 0 A BT 1gG it
&—HRP ZZ{K(1:6000) 5 FEH0 I [C HifA-HRP Z K
(1:5000) W7 & ECL W3¢ 45 RUHMEH S S HEA K
i HUEF R &R B B8 AR Rk
1.2.6 ELISA %l K4 41 /)N U B 285 B A 7H AR 21 2L
R Je B D I S R EER A, 4% ] ELISA 35070 & 45 9%, Wi bs
SR 4820 /N BRZE 2 TIL-1B8  TNF - MMP-9 %335 7K
T AR ARICHUA TAEWR (FRRE LR 1:100) |, S
R AL YR IC R AR TARWR (R RE LB 1:100) , 4K
JE BFLIN AR T, 37°C k% 8, F B bR AE 450nm
WA AR X 45 FL 626 B (OD {8) HEATAE I, LA OD BN
B AR bR, bR E S TR BE R AR AR, 2 bR o 26, TR AR
Geit# ot R GEE 2230 SPSS 25.0 #4784 7
Bro T ROR DB R E2E (x£s) £om R E 52 I
BRI 7 22 BT R 56 22 4 (R 2 1 (] 5 45 HEAn AR (b 25 57 R
AR 5 22 0 Mk 36 22 AL ) 45 3R b A8 Ak 22 5, 4L m] B 4
P R LB 455Kk FH 1LSD -1 4656, P<0.05 I Z R A 40T

AN
FE X,

2R

21 RRBEARBRAERBOEMS  EW B4R 2
TR B B S5 IR WO e, T A R TS /D R
AR R S S N R N, 7 25 )5 56 7 14d, FRaf ks 4l
L HESm AL 0 X B4 4 1A 22 S R G iR T X
(P>0.05) ; 7F 255 5% 28d, 15 B 40 4 1) 41 RN 77 X R 1L
A, 00 2 HR 2 2 AE S 7 N 7 BH I ( P<0.05) , T 4 58 5]
2R 2R S AE S W k4% (P<0.05) , W& 1,

22 AR NELRE EHXIBA/NRESREAREN, M
DR G A TO Y B A, T S A e RS I8k S /N B A
B R e PP o2k LI, 550 7 . 14d, L2l Bk )
A IR ISR AL 0% R A 4 [R) 22 SR Y oS 1
B (P>0.05) ; TEZG 555 284, 5 B4l %k 1) 25 1 %5 7)) B
2 LA, B R0 2 AR AL Rz 5 I T R A SR B R I EE (P <
0.05) , i am 55 21 ff WS b R e B D) RE 1B &R (P <0.05) ,
W2,

23MRALRBETN  F2 28d )5, IEH X AL/
FARE b B2 G, 45 2 45 00 S T M HL G 1 50 S5 R L Rz
JEWT LS, AT ULTBCEE 43 A A APRHR 240 6 5 TH A 45 /s it B v
) £ L HE 5] %% B it 5 A e 38 KN — 0 5 IEH % R
20 LA, BALAl ) £H AR 0 0 R 0N SRR I 7 2 A i
MG, A A HES A XS 2% AL, HL > e S A R B
bR RO S Rz SE A A, A HES AR L, AROR 4
FL 020> 5 T B /N S i 76 200 it HE 5 AE X 2% L, 45 4 R
BT, BRI R/ N R3S — 5 Bl A 5] A RNV 390 6 B L 3K
PO AL /0N B S L 2 )2 40 A o 1 22 | HE B 2% LA B
DU] e - 240 58 v B 5 25 B I B A LR 3 2 HE B A
L, Rz RO, EUARR 20 At BH 0/ EE 28 3 2 5 TH R A5/
I % i 4 ) 40 L D 8 370 2 LS LI &85 44 B g Z506L , HL
IR IINANYE — B ) 20 /)N SUAE A 25 ) 50 3% 1 Fn 4
JL TR 285 5 T B S o 00 R 2 2 A R ) R R 95 405 A T
VB 5 4 RS R ADR 20 B i, b R e s R R ek  TE R AR
SERTE A D7 T B B | BRI RN 5T R IE R R IR
LA, A A /0N U5 HE R T B v 2 ] L R ofR B4 48 € 4R 05T
AN

2.4 RRAAPERMMRILIFR

2.4.1 CD86 TEMRFRARPHIFRIL  1H2h 28d Jaxf/N A
JIEE 5 1 R JH IR ZH AT CD86 4B S s e e e, 1IEH
XTHRAH AR b8/ CD86 £k, HIEH X R4 i,
PR 2RI 7R X6 B 2 4% 21 4 b B e ' Y (o A 4
R CD86 # 1 FR ik om 5 B4l 4 ) 4 A0 s 350 % IR 4L Hb
A MR L4 LU CD86 1A Y 4 38 9 6 Y {6 58k B 0k
— LM TG R A AL 2L CD86 AR IR T A,
I 2,

2.4.2 CD206 ZERFT AR BMFRIE  H2 28d Ja X/
FANE 45 B BT MR 4L 2L HE AT CD206 8 [ e i gt
IEH X IRAL /NS 4T ¥ AT L CD206 £k, S5IE
R HRZH H A, BALal R0 4 RN ) 0T R 2 45 4H 21 R CD206
PR B E e I Yl €0 5 BE U 55, B CD206 I FRIA T M, 5
BOATAR T ZH RN 75 X6 R 2 A, 0500 4 G R e e Y 0 5
BESE—A 055, B CD206 £ [ 42 3k /K - E—25 T, i s
SR ZH 45 20 2 rh CD206 25 1 fie 33 2¢Ot e £4 3 55, CD206
ARk AT g, WL 3,
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il %5 7d % 14d %5 28d e 2 7d %5 14d 2 28d
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TE: Fypy = 43.661, Py < 0.001; Fyypy = 45.533, Py < 0.001;
F g = 10.992, Py i <0.001,* P<0.05 vs 1E % X R4, P<
0.05 vs LA ;°P<0.05 vs TIHIFILL ;£ P<0.05 vs HIBRFILZH

243 INOS FERRALhpIRIE H2h 28d JF R RT-
PCR A /N BAA I 465 & TH IR 4 2R 7P INOS mRNA 19 3
BTGB, 50 X R L H A, B2 50 2 RN 70 X BE 2 4%
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TE: Fuyy = 76.154, Py < 0.001; Fuypy = 85.824, Py < 0.001;
F i = 15.088 , Pogpas <0.001," P<0.05 vs 1EF XF R4 ;< P<
0.05 vs B4R ;°P<0.05 vs FIHIFILH ;5 P<0.05 vs HETRFILH .

ZH 21 iNOS mRNA 1R B B3 (P<0.05), 55
R 2RI R T BB Ll A, 41 i 3R] 28 45 40 21 iNOS
mRNA )26k 58 (P<0.05) , 1M1 4 58 7 20 4% 40 41
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iNOS mRNA fy3RIA 52 BHHI (P<0.05) , W3 3,
2.4.4 Arg-1 ERFRAL[PRIRIE 125 28d J5KH RT-
PCR il /Iy B A S 25 I S TH R ZH 2 Arg—1 mRNA B3
IR, 55 E X R H s, Rl Rk ) 2H s 7R 0T HE 4 4%
P Arg—1 mRNA A8 T (P<0.05) , 5
SRR AR R 0 R B A, S A A4S L2 Arg - 1
mRNA YA 52 Bl (P<0.05) , Ty 4% 56 71 2 £ 21 21
1 Arg—1 mRNA #9383 B iH (P<0.05) , WL3& 4,
25 RRALAHMZEBEABR H 25 28d /5K H Western
blot #6171 B A B, 45 B 2 JH AR 4 2UH Gas6 \MerTK 25
TR, SR R L, MR A4 A2 Gas6
MerTK 2 [R5 4 W] i T I8 (P<0.05) , i 34 58 71 2H 45 21
ZH R Gas6 MerTK & AR A B FIH(P<0.05) , WK 4,
%5,
2.6 RFRAA[APRIERFRIFRIE H25 28d J5KkH ELISA
R /N B A S 5 S 2 TH AR 40 TL- 18 \ TNF -, MMP -9
ERIEHA T IFRIRTEOL 5 1EH X IR L, Brali gkl 41
FAEFIX BB 42021 IL-18 . TNF—a \MMP-9 %5 % 5 A
TR B F3E (P<0.05) o 5 Bl 4 35 26 i 55
HRA EL 8, A A A A 1 20 IL- 18 TNF -, MMP -9 %
JAE R T F 815 B0 34 W S 3R (P<0.05) , 1 4 56 551 21
KA IL-18 TNF-o\MMP -9 %5 48 it [K - 114 3 35 24 ]
B (P<0.05) , W% 6~8,
3itit

EE eS8 E R B AN iRy A8
BESHA P EHEEEERS . Z AR ISR,
W 40 L 2 AR Ak o A1 0 8 RE S I & A A ML AT T
il 9 i SR AR SE 06 i M2 BT AR Th g A A
#i., CD86.INOS 5 CD206, Arg—1 43 HI4/E K M1 %I 5 M2
TR I 20 MRS SRR AR 42 A0 I B 2R ekt
ST TH S AR AR . AR PRI S PR W A0 M 1 AR B 1
AR D | I 240 P 4k %) % et T AR ) AR A 28
HWR AR E A& N R T IR E 2 A F AR B 2 —
AHE T EABE ST A ITH W LR AR 1 R R T S U

x3 E728d F/IMRERRALSF INOS mRNA BIRIEFER

xS
il AR 2 g THAR
IERMIEA 1.001£0.045  1.001x0.054  1.000+0.032
FATRFIZL  7.630+0.982°  5.674+0.256"  8.412+1.386"
PHIFIA  17.345£3.634"° 16.211£1.122"° 10.774£0.974"°
HARFI 4.37520.327""° 1.718£0.262°° 3.360£0.208""
RHIXTIRZL 8.198+0.848" "¢ 6.068+0.573% 8.476+1.013%°
F 37.310 321.253 62.709
P <0.001 <0.001 <0.001

" P<0.05 vs TFH X BB P<0.05 vs BAZEEEFIAL;° P<0.05 vs
HHIFAIZH 55 P<0.05 vs TR

R4 FH28d F/INRERRALS Arg-1 mRNA BIRIEEFR

x+s
il IR 2 g THAR
IERAIEA 1.001+0.041  1.001x£0.060  1.003+0.094
FALRFIZH 0.051+0.008°  0.081+0.006°  0.049+0.005"
0 20 0.031+0.002*°  0.045+0.006"° 0.027+0.003*°
HARFIZE 0.15720.042°° 0.156+0.008"° 0.685£0.025""
AHIXTIRZL 0.062+0.010%°% 0.085+0.004*# 0.055+0.008™
F 717.538 660.177 323.753
P <0.001 <0.001 <0.001

H:*P<0.05 vs IEH N IR ;°P<0.05 vs BALIERFIZH ;° P<0.05 vs
L ;5 P<0.05 vs BEIRFILH ,

PRI, HE N IR 2 JAE S LU, 42 7 v Bk PR BT
AL MR SR ARAE S, ASBIF S 45 /)N B M T 5 o 71
A7 BTk, of AR 19 DL R AT 3h A5 WLEE, e BB i k5] 2
IR0 IR AL/ B PG BB HIR 3 2R E S5 1oy I i, R ¢ 2H 1
M1 2 FmgE A 20k 7 A3 ELARAE DX 1 B 2 IR 1 51, 15 1
i B 1 S i R T LA A O A 35 5 R A i )
M1 BB AL, fle IR 2 9 0E K A
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A B C
Gast e w— -— Gast s Pr— Gas6 NS e— — P
MerTK iy e -— e MErTK gy wm o s MerTK D o e - o
f-acin NGNGB EGREE ., deepepeper °:cn U G0 G GO
\@% Q@% \,g‘% o%\\& \@% \@%Wﬁ\, ’&\w% %ﬁ\\& @% \&& X{,&g& \’7%{%\- 7&\»& \&»}%
P R SR AN B & S > AT W R S
“ N N &y A % BN R
<& &,»éb N R & ¥ _&(’vﬁb N R & PO RS

B 4 75 28d J§ Western blot #ill/MNRZARFT AL Gasb A MerTK EERIETER A AR BB COHR,

x5 F#28d ERERRA[ATAFEERABXEONRIEER xts

I Gas6 MerTK 2
il B TH R bl SR HR

IEH X R 0.723+0.046 0.630+0.118 0.660+0.061 0.697+0.117 0.550+0.072 0.650+0.082
PRATERT 20 0.257+0.067* 0.273+0.055" 0.277+0.021* 0.323+0.112* 0.260+0.053" 0.280+0.010°
E LB IEE 0.143+0.038"¢ 0.117+0.040"° 0.177+0.045%¢ 0.163+0.057*¢ 0.110+0.056¢ 0.147+0.015"°
eign il 0.383+£0.040"“°  0.433+0.042"“°  0.460+0.046"“° 0.510+£0.044*“°  0.393+0.058"“°  0.400+0.050" "
X IR 0.263+£0.049"%  0.283+0.045"“¢  0.290+0.010""* 0.310+£0.046"*  0.253+0.04"“%  0.280+0.030"“*
F 61.950 25.199 64.835 19.098 25.721 51.626
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

1 :°P<0.05 vs IEH XTI ;P<0.05 vs BLATERFIZH ;© P<0.05 vs FTHIFIZH ;8 P<0.05 vs IEGRFILH

®6 F7528d RAINRERRAAF IL-1p EEAIRIEER

®8 75 28d RIMNRERKRALAH MMP-9 EHHIRIZER

(X%£S ,pg/mL) (X%S,pg/ml)
e bic)ii 25 THIR e A 2k TH AR
ERATIRA  49.041+2.250 25.768+3.325 58.554+2.734 1E 56 HRZH 5.541+0.413 4.663+0.175 7.206+0.300
PARFIZE 109.557+9.681*  70.857+8.224*  120.475+6.394° PATERFIZ 11.965+0.751° 10.230+0.844% 16.755+0.654°
EE B A 152.708+2.754%¢  94.692+4.959*°  153.765+4.321*¢ b I Pl 15.529+1.270%¢  14.764+1.292°¢  18.933+1.195%¢
HATR 21 72.538+2.757%°° 41.330+2.043%°° 80.072+0.761%° BRI 20 7.303£1.072%¢  6.703£0.646°  9.834£0.569
WHRIXTIRZL 101.211+6.740%°8 67.238+3.061%°% 114.818+3.749% ¢ WHRIXTIRZE 11.543+0.299% ¢ 10.783£0.449% & 15.200+0.789% ¢
F 145.323 92.896 252.163 F 66.181 75.544 124.506
P <0.001 <0.001 <0.001 P <0.001 <0.001 <0.001

1" P<0.05 vs TEH XHIRZH ;°P<0.05 vs FAALELF4H ;°P<0.05 vs
FHIFIL £ P<0.05 vs BRI

®7 FH28d BIRBRERALH INF-a EAMNRIEER

(&is,pg/mL)
il b1l i THIR
1B IR 83.444+1.020 55.275+3.910 118.018+4.751
PAAEERGIZL 157.131+5.013°  106.463+6.515*  219.849+3.811°
Pt ) 28 251.172+3.816%° 137.451+7.811%¢ 307.731+18.900*°
WASRAIZH 111.539+8.565%¢ 81.046+7.306%¢ 150.142+6.435%¢°
EHINTIRAL  161.460+3.089%°¢ 104.060+2.504% ¢ 215.733+7.802% ¢
F 493.867 79.271 161.819
P <0.001 <0.001 <0.001

1E:°P<0.05 vs IEH XTI ;°P<0.05 vs HAEELFILH ;° P<0.05 vs
L ;£ P<0.05 vs BEERFI L

M ZEAE TR AERF LR E AR KR T NS S g i 58
T IR A5 5 T A E AR T A i A E S R T ORE 5
(extracellular signal regulated kinase 5, ERKS) {F b 22 24
T PR Bl IR (1% T L 20 IR, R VA4 A0 B B v i AR
PR G AR, AT R ] A 2R A T A 5 40 10 25 A= AH
AL, 2 S AIE S AL GE R S AN T4 22 o 2
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1" P<0.05 vs TEH%HIBZH ;°P<0.05 vs BAALELF4H ;°P<0.05 vs
HIRIFILH ;5 P<0.05 vs BATRFL

AR Heo S FEXT L WGk 2 0 HE ZE A FH 00 1 3 bk
SRR AL AL B B9 b & 30, ERKS 19 23 AT 38 3 T 9 A
FEAE AR AR 5 IH T4 Gas6  MerTK 45 1) 2 15 1) il ity 28
YERT, JF4R AT 2R 25 Wik B 35 BOs B 40 il b ERKS %
HAKAR S 207, OF LR MR A AR 5 W T RO R 3k,
HaR A ZEE A . 1 XMD8-92 /£ ERKS (4 il 71 v] T~ i
JZEAE AR AR 5 R 7 3k ol 5 e 4 P i 284 FH 2 g
Z

WH5E R, FEAE HIS i 90 & AR FNH IR, T 3 B
Wi A R AR AN D RE R AR I W A 5 v T R A7 A )
AT ZKOT (82 8 i 40 L R1 -, T I 00 o s 3 o o
AR AT LA 55 A8 0 PR 119 3R 5K 4 HE BT R A BT 40 i
4 -10 (interleukin — 10, L - 10) 85 1k 42 K 7 - B
(transforming growth factor—,TGF-8) SR, S M2
Al o R IR A0 et A T R AN IR 26 4R R I L
il 22— R IR 2 R E T BRI 2 — | I 40 e o
ZEAE PR S AT 1 7 1 0 7 40 M 4 R IR R it 5B
P AR HIR e A SO TH IR HA S AR S, AR F
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FA i B TE 2 5 28d /N BRI 0 48X, 55 PR.ali k9 401

TR X0k HE 2L L A, 40 ) 5] 28 MR 3 S8 E S B ik — 20 fin e
HRFLH L M1 B W 20 g ik ik — 2 B3R, TR s A A

TR ZR kA N G5 6B XMD8 92 15y it ZE4E FH iy 3 741
FR 3 R AN B T M AR Ak A R IR 3R S E A,
EHE%@E U5 5 17 -5 PP 2 590 4 0 7 % PR L A, 3

i 75 £ HIR 2 90 RE 2 Iy D, IR e 2 2 rp M2 7Y 5 0 441 i
ﬁ;ﬁﬁc%‘,lﬂﬂa‘xﬁl%ﬂﬁ%ﬁﬂjfﬂﬂ Uk B2 AT
VR B ZE A P 4G 58 550 30 38 9 45 B0 200 i 1) M2 R0 A b ik
TR MR e A S, PR UEIR R LB &

25 LTI AT A B s 3 A AR Ik T B T 15
SEwEANEE M1 B AL, i XMD8-92 1 ki ZE1E FH Y
TR0 AT 2075 T W AN 1) M1 B fb AR AR 3R 5%
i SN I R 2 2V A5, o AR AT T AR A B ZE 4 R 1 3
R0 T 75 S I 4 1) M2 A Ak ek 2 R 3 48 o W A
A6 R0 b A58 2 281 495, Uk B L R4 T ol o 9 4 5 s 40
i A e R 9 i S L & A, AR IS AN AN UE S T ik
FASE AT DA B R 3 SRE B, 1 LA o) A R 3 4 i & 2B AL

il S At 1R AR

S 3k

1 Ortega — Gémez A, Perretti M, Soehnlein O. Resolution of
inflammation: an integrated view. EMBO Mol Med 2013; 5 (5):
661-674

2 Handa P, Thomas S, Morgan — Stevenson V, et al. Iron alters
macrophage polarization status and leads to steatohepatitis and
fibrogenesis. J Leukoc Biol 2019; 105(5) . 1015-1026

3N, R, ARG, AF. ka4 B WA M (A SR i s R
SISO B a8k k4 M 4 45 005 1 . AR R 2 kAR 20165 96
(2):129-133

4 Zhang ZH, Ma JX, Gao GQ, et al. Plasminogen Kringle 5 inhibits
alkali—burn—induced corneal neovascularization. Invest Ophthalmol Vis Sci
20055 46(11) ; 4062-4071

5 Pauly A, Brignole —Baudouin F, Labbé A, et al. New tools for the

evaluation of toxic ocular surface changes in the rat. Invest Ophthalmol Vis
Sci 2007 ; 48(12) . 5473-5483

6 Thiriot JD, Martinez—Martinez YB, Endsley JJ, et al. Hacking the
host: exploitation of macrophage polarization by intracellular bacterial
pathogens. Pathog Dis 2020; 78(1) : ftaa009

7 He DQ, Liu FL, Cui SJ, et al. Mechanical load - induced H,S
production by periodontal ligament stem cells activates M1 macrophages
to promote bone remodeling and tooth movement via STATI. Stem Cell
Res Ther 2020; 11(1) . 112

8 Li T, He HT, Yang ZZ, et al. Strontium — doped gelatin scaffolds
promote M2 macrophage switch and angiogenesis through modulating the
polarization of neutrophils. Biomater Sci 2021; 9(8) : 2931-2946

9 Xie YY, Tian L), Fang ZH, et al. Bushen Kangshuai Tablet inhibits
progression of atherosclerosis by intervening in macrophage autophagy and
polarization. J Tradit Chin Med 2020; 40(1) . 28-37

10 Schliefsteiner C, Peinhaupt M, Kopp S, et al. Human placental
hofbauer cells maintain an anti—inflammatory M2 phenotype despite the
presence of gestational diabetes mellitus. Front Immunol 2017 ; 8. 888
11 Behmoaras J. The versatile biochemistry of iron in macrophage effector
functions. FEBS J 2021; 288(24) : 6972-6989

12 Chander Y, Kumar R, Khandelwal N, et al. Role of p38 mitogen—
activated protein kinase signalling in virus replication and potential for
developing broad spectrum antiviral drugs. Rev Med Virol 20215 31(5) .
1-16

13 Heo KS, Cushman HJ, Akaike M, et al. ERKS5 activation in
macrophages efferocytosis and inhibits atherosclerosis.
Circulation 20145 130(2) . 180-191

14 F -, XUPE. ERKS 4000 500X Fmi 40 M 58 75 T & ProS | Axl %
IKAYSEIR. R I ( AAARLE S BEAERR) 20185 39(2) : 93-98
15 Kraynak CA,
macrophages with an apoptotic body—inspired nanoparticle. Acta Biomater

2020; 108 250-260
16 Lee HS, Cui L, Li Y, et al. Influence of light emitting diode—derived

promotes

Yan DJ, Suggs LJ. Modulating inflammatory

blue light overexposure on mouse ocular surface. PLoS One 2016; 11
(8): €0161041

1001



