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Abstract

Purpose: Astaxanthin (ASX) is a kind of carotene, which has many biological characteristics, such as
anti-inflammatory, anti-oxidation, anti-tumor, immune regulation and so on. It has been proved to
play a role in many acute and chronic diseases to reduce the inflammatory response in the course of
disease, but its role in fungal keratitis has not been reported. In this study, we aimed to characterize
the effect of ASX in Aspergillus fumigatus Keratitis in mouse model. Method: In vivo, the fungal kera-
titis model was established on the cornea of C57BL/6 mice, which was divided into ASX treated
group and DMSO treated group. The clinical manifestations of the two groups were compared and
the difference between the two groups was compared. The cornea was used as a sample to detect
IL-1B, IL-6 and TNF-a in human corneal epithelial cells by QT-PCR and ELISA in mRNA and protein
level. In vitro, after the Human corneal epithelial cells (HCECs) were stimulated by Aspergillus fumi-
gatus, ASX and control conditions were given. After corresponding treatment, the mRNA and protein
expression of IL-13, IL-6 and TNF-a in corneal epithelial cells of each group were detected by QT-PCR.
Results: ASX treatment improved Aspergillus fumigatus infected corneas clinical manifestations with
lower clinical scores in C57BL/6 mice. Treatment also reduced mRNA and protein levels of IL-1f,
IL-6 and TNF-«a in fungal Kkeratitis. Conclusion: ASX improves disease outcome of fungal keratitis and
down regulates proinflammatory molecules in the course of fungal keratitis.
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H E

HH: WFE X (Astaxanthin, ASX)R—FMEHE MK, BEFHK. i, PE. SEATSESHAE
YRtk EZMSBHERRFH CERIERIERR, BRBREFRRERRN, EXEEEEABERS
KERERBAHRIRE, SR BERFAASKHEHBH A SR EE A RL D REENYW, ik
NS ER 5y, FECS7BL/6/NRAE LB T HE M ARAER, 4 AASXAHEZH X DMSOLIRA, 457
BFPAEMNAEE, WERFHAHARKRRMIERITIRETS R FEZER, B ABEEANESKHQT-PCR
¥ K ELISAER I &40/ R A BEHIL-18. IL-6FITNF-af mRNA K BB F i #ik . fAsbeierd, MiiBE
I F IR B 7 40U (HCECS)J5, 4 FASXALEE KXt HE &AL 2, K HPCRI%: X ELISATRAS I &40\ F R
R4 HIL-18. IL-6. TNF-affmRNAREHAMFRE, HH#T5t. 5. ASXREiEEE A B
NRABRSERE, M EEEAERTABRNR1B (IL-18). HAMANER6 (IL-6). FEREHETF
a (TNF-Q)[fIRik. £i8: ASXEEREBEEFEEABRMAERE, TREKERTFRRE.
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1. 518

BV A2 —Fh R T B R S R AR SORE, R RIS [1]. LN
R Fe A [ SR L I P S o, R o B AT D TR T 1 A B % e DL PR SRR [2] 0 R A
RIS R, WRERTRESRIA 2 £ 3 N, WIE BRI S . 508 75 1 S A 1 A
Pk, BRSO A E A TUS[3]. WERAKEHATT, BRI Al RS 5 B R ARUR,
EEMEN TR BT IL, SBIRA K. BT AT BRI R RN RN 2, A H M
2N EE TR B T AN B S (25 A SUs B M 22 L A SR AR 5 R AR T 2 ), EE T
F R 98 ORI R A3 AN AR B Y — A £ R A [4]

5 RNE N AR Z RIER T, R IRFER - (Tumor Necrosis Factora, TNF-a). 41U/ -1
(Interlcukelin-1p, IL-1B). FZHMI/r25-6 (Intcrlcukelin-6, IL-6)fI1E Al A B E[5] [6]. TNF-o J&1E S R Bt
FErp R IATFG MBI, R i, B 2 AT, B RIS 2 2R 40 Hh e S A FH (0 240 PR A
AN LA, ELAE A Y S AR S R, DA R IR R, S HREIR A 2 R e 2 R At
YA EE T S BRI, AER T HAB A SURBHEYE[7]. E4ifEA -6 (Interlcukclin-6, IL-6)/& BT £ F: 42
TR R T, R 2R R A R R 4 R (R DGR ER 1. IL-6 T DAV T HAB B R IR, Eadk.
A R R AR SRAZ A, Rk L P B AN IR R M R ST, B SRR SO RN, [
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%S B AR E bR, JRES T IS IEEE . b, S E5NURRIGRIZENE, & R RN IR R 7
[8]o IL-1B FELHiEAL I AL - EWRANAR A o oy SRR P o B[R] e Jis 2 326 241 i (Antigen-presenting cells,
APCYFI T ZHfiGt, {2ikstz - ENagifinss APC IIBUIREE 2871, (it B 4UARIEEA ek, 179k
VA Wl R gER, S AE S BRI RIS P ANIR] 04 1] 5T 40 MRS TSR 1 2 A 7 A — R BRI
ATLOES ARG R A S N, FRER T N AT ek A, BARRMEHVEH9].

R % (Astaxanthin, ASX) & 2L (428 AR N3l N5 EATAEM[10], AWK, dfh. i, i
e« TS o B SRR A, B bR O R TR S AR . 2 A A 1], 1938
e, PEREE NAE AR RIL T ASX, BRI T K IR I (Rl HAE KA B Z M) D)
RE, QUIEAREERAN AR B R TR M SN ORIVAETERR T R B 32 B AL R
5[12). HET, ASX TEHUEAL. L. PRI PURT. HUMIR IR IR 7 ) 2 MR 7E[13]. [FIR,
ASX Mz AR FRIEN, 2EEMMZWE RO RVEEsi kR ASX 1ENE 5 E O],
T DR 2% 7 2 LU A5 FH R AR ASX 1A il e e 77 14] o

T2 2 5 R A AT T R AR ASX ISR, 4 ASX HIRFAR HAGH %2 . ASX Al N R A
TRUEREY W EEBNPIANEE rR AR E, A Y A LT BREE (— b 4 i AR ) e N A ASX I 3 EERIE[15].
ASX 15> FE5 MR AT B-EHE MR A HARK A M=, HE5HY MR RN HAS FARZAET, '
HEA — AN ERPEX, H— RV L0 BB i, X PR i OB T i P L 0K 45 Ay i ik
PRI T I B B2 SO A R SR AR R 1= ) R LE & Bl AR A b 6 1B B EH SRR T 78 2 s AL
FI[L0]. XELRAE I 7 F LM B A R R b Re 71, Wi C 4B R EL -iA% MR
14~65 fi5, TEZFhAS [F 0 h R HEpL 2 P AR FH 14

ASX ILTE SRR 2 4 FHTEZ) I FiH, F IR SRR 2500 RIS 2EH - T. Dolma 55 (1) 5256
HESE T ASX /N RFLIR R A1) T/ERI[16]. Ak, Y. Suzuki 25/ S26IE ST ASX AT LA i) 76 2 5 48 1) 48
i SSE[L7]6 I E HRIEH 7R T ASX BEA B AIK K 9 o 72 HH R 9 RE R, 9 B SR ) 7™ A% FEE[18] [19]
F27R ASX LEHNH SRE SN S B A . Ak, FEME RGAIE . FFA L HRMR SRR P FEE Sk ifi A 5 A0 55
HoAh Z Tl g R B R IEPLRAEH, R AHZUE R S5 AT RE[20] [21] [22] [23].

8 ASX 75 BB T M B2 AP P R AR RIS A WARIE . Rk, AT AT TR 5.

2. MRER=E
2.1, SCIGH&R B 5

2.1.1. MR

WEME 5 B C57BLI6 /N RL(E VL7744 % I Cavens Az F03REL,  SEEGHT T 24BAT FAG 2/ LR
R E B . SRRl F A 95 B R BHRTAL BT 7T B2 The Association for Research in Vision and
Ophthalmology ¢ T-7E RFF AL e A 7 2 P 48 FH Fe JE D) R BR ) o

2.1.2. SEIG4mpa
NIk A Fa I E Rz A bk (HCECS) B [ IR B e it

213 XWEMEABEE
A 2 B R AR (S 3.0772) (B HH R 38 ol B 5 97 400 DR 00 3R o

2.14. LIS
R R (H77) (B 25 Sigma Aldrich Chemical 2 & 35HY).
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2.15. ERFrRRTIRFES

RNA $#2HUR7: RNAiso Plus (F K% TaKaRa HBRA AR L5 E & PCR X7 &: SYBR
Premix Ex Taq (I KiZ TaKaRa A R A RIZKHY). i iA77&: Prime Script RT 7 & (19 K% TaKaRa
HIRAFZRE) . /N IL-18+ 1L-6 S TNF-o B G2 I I 2 055 & (H B0 Elabscience A 738 HY) .

2.2. [HEhBEIEF R E LR MAARIHIEF

B HH VR A7 A O B T TR TR 5 s B AT J 45 A 7E Sab-ouroud B IR R IR 2E o 897
FE TAE 28’ CHEIRAA T IS BRI RAE DL, 21 5~7 KRG, MM A K RIFAAHR RN, HE
PR R AT HOU it 35 B 0 1 S 22, KRR T Sabouroud YRS FRIEIKERHEIEAN, HICRZD
AP AL, fE STCRERIEIRAEA 120 rpm 26 fF FEFR 6 KK, A KELBPRE 2R, Ik
T TC R HE TR A P A ol 35 A 1 22 T 00 AL A 0 22 T B A 5% M bl 35 41 1 VL I 78 20 JS 72 12,000
rpm. 4CHRAFFHATE G 16 708, Fk L5, AWRERICCE PBS Wik k@i, £R 3. &
JE—WIE RV, — I EROINA T5% IS R RS A T A CUKRRIE BORKIE R 22 . X H BRRE O,
FE LR, oW PBS WPV IF RGO 3 i J5 35 LVl TN DMEM 15 5700 51 il A 42
B LA T O T AT AT B LB R 2R EE Y 1x10%/CFU 1 A 22 R B -

23 INREEMARERNET

4% 30 H C57BL/6 /N (FERE: 8 fil; fKH: 20 + 2 g). /N BRSBTS 8% 7k & 1% (0.4 ml/kg)
PRI /INER o FESLAR RSB T, A TR G B AR A 5 L (0 i B B TR R S T A R A R T
Ho ZEHRAMBATATALEE, SRR EH IR . K5/ NRBENL A AW, 5725 DMSO A #E 4 A1 ASX Ak
P, BREIRGHETE, H2577 RNIRK SR, ASX IGIT44E 5IKE N 64 uM (ASX UK FE % & -
it CCK-8 ffisE ASX H 0 uM F| 128 uM x5 B A B b Bz 40 i TG B R 2k, D ml kv e, o 4300
BRI — 2 NS 25 ), VAR N KT PBS AW, DMSO 4bFEZH 45 5 R S 4A R 1) K 1 PBS 1
W, T2 EE % T DMSO %5, BTl A A 75 ASX b3 4 4 [F] & 1) DMSO, {f DMSO
WE—8, WfR ASX NME—ZAF 5. 7ESCU0 7R EE AN A B R) SORR I /IS BRUG FRPE BT T Ha i /s B A
HB R B AR A B ) 9 RE 2 P EAT W PRV 43 o 75 S0 55 22 1A [R] B [ 5 JBR I /)N B0 F5 0 ik 20ME Bt 112 Ak
SO/, ARAE PCR. ELISA S5 HLAAR I SEUG J7 2 J ik AR 2 /N BRUIR BROFI A B4 230 /)N BR A JEL 1 98 RE V143 43
HWE 1 [24].

Table 1. Inflammation grade of mouse fungal keratitis model
1 MREEMYAREERRAEDR[24]

1 26(1 %) 122 %) 1 2%(3 47) IV Zi(4 47)
B AR 1%~25% 26%~50% 51%~75% 76%~100%
U T FELCHR i35 T FEETT A, YT AR I, NI,
R AL AT WL H SRS PRIV
; . . EEKM BREBE 2 FLE G 3 77
by 2?55 = AN T NRLA! \ s .,
Rt BREATN 12 RE K AT S 2R

T RRICREVE T B N = UG R AR 73 B A

2.4. LARAEYRIAIALE

FE+ Z FUNR 2 o 55 5% 255 v 4 it 2 K350 50 I8 21 2 80% it & i B A AT LIJT A T, B4l sr > 6 4,
SYHIA: 1) IEH 4 2) DMSO 4; 3) ASX 4bFRAL, 4) /MAh &4, 5) WWHiZEE + DMSO 41; 6) fHih
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B+ ASX A, FHZEAD IAFL, EMN LRI R 5 LB 2 /N, GRS FRIE I K
T PO AR PR 5 T T 2 O, B2 RIRIE N 5 % 10° ANml, MR T T 2B 8 /N SR U - F LR
HCECs, T PCR iEAI WAL 2 40 Al 1-(IL-1P, 1L-6, TNF-a) ) mMRNA ik . 24 /N S+ —FLIR
M, FH T ELISA VERGIN T i R AEK 7 (IL-1B, IL-6, TNF-0) 8 H 31X .

2.5. Real-time RT-PCR SEI& /53%

£ Pubmed ffJ GeneBank HF #x#% /N 514 mB-actin. mIL-18- mIL-6. mTNF-a, & A5 #: hB-actin.
hiL-1B. hIL-6. hTNF-a [f] mRNA /741, #1154, FH7E Pubmed HE0AE S ¥R 1% 51H0& R
KI%E TaKaRa IR AR F 5T 568 HFEERE 519751 W4k 2.

Table 2. Real-time RT-PCR primer sequence
5% 2. Real-time RT-PCR 3|45 7%

BT JFHI(F) (57-3) J¥31(R-) (5-3")
mp-actin GAT TAC TGC TCT GGC TCC TAG C GAC TCA TCG TAC TCC TGC TTG C
miL-1p CGC AGC AGC ACA TCA ACA AGA GC TGT CCT CAT CCT GGA AGG TCC ACG
miL-6 CACAAGTCCGGAGAGGAGAC CAGAATTGCCATTGCACAAC
MTNF-a ACC CTC ACA CTC AGA TCA TCTT GGT TGT CTT TGA GAT CCA TGC
hp-actin CGCGAGAGAAGATGACCCAGATC GCCAGAGGCGTACAGGGATA
hiL-1p ATG CAC CTG TAC GAT CAC TGA ACA AAG GAC ATG GAG AAC ACC
hiL-6 ACC CCC AGG AGA AGA TTC CA CAC CAG GCA AGT CTC CTC ATT
hTNF-o GAA CCC CGA GTG ACA AGC CTG TCA GCT CCA CGC CAT TGG CCA

W SEIWHRKREN 95C.

i F RNA Z4 (RNAiso Plus) 43 5 /5 B A 5 (78 43 5F B8 ) RIZH i (HCEC) &AM FREAS (R 5 RNA, T H 4
AR RNA S &5, $eI R il GoD BRI T 0 i 5543 BIFE A DNA. HR4E PCR a7 & 0 BRIC B AR
AR, SZEVE PCRAY L, HMHATHZS K HMBERY MG RN § 8% ). 95°CHiAM: 30 s — 95°C
A 55, 60°C 30s (FEKE 40 MEH) — 95°CiRK. ZEfH 155 — 60°C30's — 95 CHifif 15 5. RN L HF,
IRYE SRR A S K H W EEREA L, 75 H 10710 mRNA A RIA &

2.6. ELISA SEI& 753k

BN RABHLECR 5, BT 500 pl Jow# PBS i+, 7000 BERE f AL 4L, ¥ FiEEs s 2 EP B,
IS L AR EERA B OARAESL . RRIURE S L. JERAZE S, IR R EA il L fLEE, B
HENRA] . B R LR, 37T CIHIRAIEE 90 0 bh. FEWIER, BT MAEVMEMTUE TR, Bis
RN, 37CIHEIRARIRE 1 /M. F2aifk, AT, K% 350 pl/AEfL, ¥tk 3 Kk, RIGRIE 2 74,
AT IR KA BRI LN BRI T . BALINBGSS &4 AR 100 wl, hn B, 37°CIRE 30 /4.
FEWAR, BT, FFLINGESR 350 pl, BEAR 3 Ik, RRKIRIE 2 el T IEAEREAL R R AR TE R K
4R e T A LI AV R(TMB) 90 pl, BEARAROIN 178 I8 8 37°CIRE 15~30 704, 244k
PRV AR AL B S W B P N B SN o IR AR LN 50 uL OB IR, NI SR,
VIR — 30 Z JRFL AR 5 (o N T (. ¥ 96 LI ik iR iRiRS), B TREbnich, At
KA FLAE 450 nm KOG AR . ARFERIIZE IR, THE A RS B B R
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2.7. GHESR

T BUE BRI R s N P EE AP H1E £ bR UE iR 22 (SEM) . AT A SEIG#E 2 /D HE T T =K. RABREER
77 24 HT (ANOVAYST Z2H 88 =41 DA L B 347 Lhise, R R ISR XUR t 456006 2 A kT L. P
{E/NF 0.05 EFG 2R X

3. &R
3.1 ASX BERZEHBEE SN AR AEL /R ABNRFERARETS
TE BLI P A B 45 /N B A KT ohy, ZE 48 3 I ASX VAT LRI f I S X BB LA LG, B R S, 95

JETARAAR L BT S PR (A 1A). ASX YT ALESS 3 RAIER A AEPE 7 9] AR T 414 1B). $om
ASX FIR I FIBLE NI, di/INsht, BRI A RO A AR, B T IR PR JOME 2, X R A
VAR B A DRI R

B
N AR ARFRIXI L IEFREFD3IEE
(BREE3R)
m ASX{E
© DMSO(H
10— b
ASXH 8— a o
K — [ee]
;::}F 4 — [ ] 000 L1
2 [ 1]
DMSOZH
0
1 3

" R ERE
e ARYYE Y 3 RITARAT MBI EB SR T DMSO 4B 5HFE KR4/ IR LI . BT IRKKI
BHIERTES (n = 6/41) &7, DMSO AbERA 13- W] & w T-HF 75 F AL B4 (°P < 0.05; °P < 001).

Figurel. Clinical manifestations and inflammatory score of astaxanthin in the treatment of fungal keratitis in
mice

1. MERETMRAEEMARENIGERRIAEKETS

3.2. ASX HEEK MBS HFHEEEAER DR AERED R EERETI~E

TE R PE AR 58 /N R A IR, 40385 38 3 AN ASX ¥R 97 4H 5% FEZH 1) IL-1B- IL-6 AT TNF-a
] MRNA [1%iE (4 2A-C). PCR 45 EIR, 7655 3 K, ASX JAJTALM IL-1B IL-6 Al TNF-a [rIFIEK
SEAESERIKSF R E LT DMSO 4. $itrm ASX T] DA KA i 25 175 5 10 S 1 1 A 5 2 /)N BRUBSERY v 558 24 i
PRI R S

3.3. ASX A E B K FFIE B F SR ARK /N B AR PR AR Fr~E

TE LR AR 28 /N BRBERL AR JIEErh, A0 3RS 56 3 /AN ASX ¥R 9T 455 FEZH 1Y) IL-1B. IL-6 A1 TNF-a
f) mRNA [ IE (] 3A-C). ELISA Z5 IR, R4 3 K, ASX JAITLM IL-1B. IL-6 Fl TNF-a [R1RIEK
AR AR RE(ET DMSO XFHRAL. $7m ASX AT AR H th 5575 S 1) 350 1 14 A P 46 /0N BRUBE AR o 28 1k
S R R 1R P A
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IL-1B IL-6 TNF-a

4001 b EmoMSOE 200- b . OMSOEE 80- b . OMSOE
:*SJ — ASKEH ﬁ — ASXER E — ASKEH
Hé. 3004 iy 150 ﬁ 604

B

: £ z
E 200 Z 100 DE: 404
E & :
@ E g
& 1004 — g w0 £ 204 —
2 = — =

0 0- 0-

N 3 N 3 N 3
BERERE RERERE RERERE

H: A-CHFEBVRITHAEKYLE S 3 K, % DMSO AH4HMILL, IL-1B. IL-6 A1 TNF-o FIAHXI 25 B2 . (°P<0.01).

Figure 2. The mRNA relative expression of inflammatory factors (IL-1f, IL-6 and TNF-a) in the mouse model of fungal
keratitis induced by Aspergillus fumigatus
E 2 MHERFSFHERMEAHERNRERPRERF(L-18. IL-6 F1 TNF-0)B mRNA B8R} FRiA

A B C

IL-1p IL-6 TNF-a
b I OMSO4H 4001 N DMSOfH 1501 W DOMSOHH
ASXIE ASXEE

[}
(=3
b

ASXEE

3004

2 :
1 100 -
1 200 I R I
T L 50
1 100 _ -
n.j il u._ir:l = : {).__I:I = r

N 3
RERERE BERERE AERERE
1E: A-C.ELISA 45 8o, FERAHH IL-1p. TNF-o A1 HMGB-1 & H /K A2 YL 5 55 3 R EAKT DMSO 4H# 4. (°P <0.01)
(N= IE#4; DMSO=DMSO 4; ASX = IFHZEAH).

IL1BRE (pg/ml)
IL-6 3RE (pg/ml)
TNF-aiRE  (pg/ml)

1]
=]

Figure 3. The expression of inflammatory factors (IL-1f, IL-6 and TNF-a) in the mouse model of fungal keratitis induced by
Aspergillus fumigatus in protein level

E 3. MHERFSHNERME AR N RERPRIERF(L-1p. IL-6 1 TNF-0)HIERKFHIFRIA

3.4. ASX FEE EK FHFIH B RS HCECs PR ERF_EiF

S ith 25 B AL PR HCECs 4tiffl)5 8 h, FRATRE 1 6 MAFEAIRFAHIA, KARRZ YT DMSO X241
Mg, 590K, IEFAKINEARM T DMSO ACHE IEH A R s 4LAHtL, 4R LG m L(A
4A-C), UiLH T 25935 5 DMSO X SEEe 2k S Tegu it = X sema o Af ith 2% b A B2 ¥ HCECs H IL-1B. IL-6
A TNF-o &8 EH HA RE T, UM B RS T HCECs H #RERIRAE, 1 ASX ARFEAL I HH SC
T 5 B AN A LA 3 B35 1 N5 4A-C), SR T ASX TE N AR 52 400 it o 00 o 0 1 2545 5 1 O
TRV AR 8 /N SRS ZRY Hh S PR LR 1 1R P, i S R I

3.5. ASX ZEZEH/KEHIFH HCECs hERh S Em LiH M MaE F

AL AR K ELISA SRS RAL R F/KCPARIN 7 SOMER T INRIA AT, RE T ASX HENS T 1 AL i 22
B 5 3 171 T e (R AH 50 JOAE IR (1] BA-C), #E— D IRAIE 7 ASX FE N A JIE L B 4 i rb 400t 08 it 25 75 5 10 BB
AR/ SRR rp S VR R 5 B KOTSRS
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10 b . b vs b
- ) - % T
g _ g ﬁ 2.0
1@ 6- 1r>’? 44 EI”;?[ -
¢ i M 45
3 < >
Z 4 | zZ I Z 0] a
2 2 bl ‘_ 2 o051
o) [ © g
E o-—- L.J - — 4 o-—. — - '-é'- 0.0- T
= A T - - d ° 4 & 9 & d ° 4 & 90 &

SR O AR AR G S k= AR AU PO
& v v vg" \\°( b2 v vg"v. ‘\o‘ Lg v vg"v.
L1 IL-6 TNF-a

T AJNE# S 8 h J5 %41 HCECs #1 QT-PCR Kl 4 iE R T IL-1B, 1L-6 A1 TNF-o [958, (°P <0.01) (Normal = IE341; N+D= IE
# HCEC 4fiffd + DMSO; ASX = IR &b ; AF = JHEh B4 AF+ D= &R + DMSO; AF + ASX = M ER + IFE ).

Figure 4. Detection of the expression of inflammatory factors (IL-1p, IL-6 and TNF-a) by QT-PCR in HCECs
[& 4. HCECs /1 QT-PCR #MAAEREF (IL-1B+ IL-6 F1 TNF-o)HIZRIE

250- b 400+ b
£ 20 B 2 -=-E: ™ T
E} -~ ES 300- - B w0
= 1504 ~
o i 200 0
5 o] = & o
[-=8 [(a] T
= — 100 L =
I 50 = = £ 20
LM T BN olumm oo : N D
F P xR LN S SR R I d P o4 & 9 &
& P & & ¥ & & v P
& v [ & & ¥ & éx e ¥ é-“

T A-CHNEFJE 24 h J5 %41 HCECs ' ELISA K #iE K T~ IL-1B+ 1L-6 1 TNF-a [{1i%. (°P < 0.01) (Normal = IE#41; N+ D= IE
# HCEC 4fiffi + DMSO; ASX = IR 304 ; AF = JHIh B4 AF+ D = &R + DMSO; AF + ASX = MMEE + IFEH ).

Figure 5. Detection of the expression of inflammatory factors (IL-1p, IL-6 and TNF-a) by ELISA in HCECs
[ 5. HCECs 1 ELISA # A& AEEF(IL-1B. IL-6 F0 TNF-a) BRI

4. g

U P S 5 (BT A9 I ) A2 MR 2 PR T TR W ) 5 PR 250 o 7 A o 25 4 2 1 730 B A 2 1
PEAIBE A LR R 2 —, YRS S B0 3 E H % 5k 1[26].

WHERY, RIEEHURI — RO RN, UL RA R, Bk, ferEmsasEs
(4. EFRMIRL, MAFREASURBRBUE AN, B I RRREE, Ko TS sk A o B
PRIFAIEE R, V5 LT 4R 8 (TGS T LB, S B — A, REBR LW R B VR AT B
e B e P 1 2 AT e 5 A e SR R PO A LS 5 A R 157 4 452 40 L R L2490 L e = 2
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