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Abstract

Keratoconus (Keratoconus) is a disease characterized by a cone-shaped protrusion of the cornea
and thinning of the corneal stroma in the protrusion area, resulting in progressive vision loss and
increased astigmatism. It was previously thought that its pathogenesis was mainly determined by
genetic factors. Modern research has found that its pathogenesis is not only related to heredity,
but may also be closely related to the level of inflammatory factors, the environment, and allergic
reactions. This article reviews the research progress of non-hereditary causes of keratoconus (me-
chanical friction of the eye, allergic reactions, ultraviolet radiation, etc.), and provides relevant
theoretical basis for the diversification of keratoconus.
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1. 518

VRS 7 J2 — ROSUAR BEAT VA R SR IR SRS, A GRS X A AR AR, DA e el 55 o ST 4
SKONFFIE, BRI T HEMNE, KWEELH 1.38/1000 [1], A SEMEHHATHE TR HOEn. SoE
TERDLEIHEA B T REAML S ALK, B SHU. P8, RPEREREA R, WHEIR. SN, %
AT P AR RAE T BE 2 5 1 RIS A A A o A St R A A P AR 3845 R0 PRI T T AT 2R0R

2. HU BT KC RRSRGENE

A FER, ARAIHLEE AR R S, 64 MMP-13. TNF-a. IL-6 [2], hnf 7
HE AR I JR [3] . 37 4@ B 1 B (matrix metalloproteinnases, MMPs) /& & 24 FlvEe 48 i itk 25 F1 i ) 5K 1
EMRIERE . HEEM, LK. REMGOBEGHSS TEENAIETRE4]. 1) MMP B EEGE
556 94 B 40 g A1 3 5 (extracellular matrix, ECM)FEMF S 550K A %, AAEMZRITIEN . 4.
JiE OB AL K [5]. MMPs .45 MMP-1. MMP-9. MMP-13 %, H.rf MMP-1 3= BL7E ik JR 41 21
EBERERRIE, HEEEIETRAHSA R RAEFRK, meEmnmeEs. B8, E8NHETS.
MMP-3 7E 41 i 415 ot SR A2 oS o MMPs i, K5 712 5 20 B0 ) MMP-1 A4 R 58 s A . [
FE, MMP-13 7K J& i) IR A A RIE BRI, MR E B RIAZ . BT
MMP9. MMP-1. MMP-13 jE#E34n[6]; Tt [7TIR I MMP-1 & &I RGeS 5 7 B4 M Rl
RAZFHRHEISAE. 2) IL-6 T CLEH X400, BRI, AR g00. Reer4E4if. Th2 4055 & i
oyilh. HFEINAE MM B 4R T 4K AMME, FS T AREI g, P B2k R N
wH, MMRERIER KA. IL-6 AAZEAYER, B 5T R RBAN8], EER—F e %K
Ty PR EBAE R TR [9]. 3) TNF-a 4K 2 412 i1 MG 4H i 7 Wi i R A R 7, o 2 A AED)
M. David C Pye [10]4& H 4 IR IR <2 52w VE R A 40 5 7 1 /K DA BB TR s 1, R IR S
TNF-a, MMP-13, 1L-6 BF+mifedt 1 RHEM R A R . o M 7t 3R B AE [ 4 A I il e 4 i i, 1L-6 A
MMP-1 B[R A8 i AE R RIAKCE TS IL-6 BB N5 TNF-o 5 S I HE A I MMP-1 IA[11]. #t
HROR A N R IAAR A 35 57 1) (50 A P R 2T AE 20 B RE S 0 IL-6, TNF-o0 AT BE(R2E B4 A IR 1L-6 (R0,
REEHE MMP-1 F1 MMP-3 [ i4[12]. KO et al. &3l MMP-1 7 1 I B 2T 25 40 i v 1) 26 34 ] DAFE £ B R 2T
YL 5 e 22 20 B S 05 37 b S, 17 MIMIP-9 A MIMIP-2 () 263058 T G 48 35 5 1 19 3 L SR B35 19 0 1L-6
MRIE, R RAEF T MMPs [IFRIE T RES QI @& IS AL B B AT O [13]. SR, JIEZ M
(LPS) ] 1 240 Jfo th GE [R] IR 384 00 1L-6 AT MMP-1. LPS F1 IL-6 [ &% EWEgH il MMP-1 (1) i5 A T
[F 5 o $27R 1L-6 P {2 LPS #5-5: MMP-1 £1A[13]. th4h, IL-6 A& tHEEE S MMPs R IA[14].
DAL, 36 58 0 DN BRVRE AT e S 350 7 M SR RIS, M P AR R HE AR S, 3 R T AT 1 R I B
SexgEhnE 1).
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Figure 1. Inflammatory mechanism of mechanical friction in KC

B 1. HUERTE KC Ry AREHIE

3. BRI KC hRYRIENIE

[ 300 0 50 25 S S BRI SR B A DR [15], A IQE 51 RS IRy - o e U R R ML 1gE
(KA, BRI IL-13 RAAREEMMIR T, 91 RIEFERNL, B T RIRAOEEAR, 0 (54 M B =2
M ] AT 45 AR IR B ) F b, i o IgE AKTITHE T g 5 KC 6. VF2 SRik SR 3R i i
FEE, IERR R gEE TR Z, A4 IL-4, IL-5, 1L-6, IL-8, IL-13, IL-17, TNF-a, MMP i
IR FE5E[16] [17] [18]. CFTWE « F& 4l « 4z fs(Alyaa Saeed Ahmed)=5 AAFF 7T T M 2017 4£ 9 H % 2018
9 H, XA BRI IR I LE AT T RETTI T . K AB 4>y KC A (B EERTBE KC)AIE KC
H (TG KC), 25K KC 1731 B R 22t (8] 24 3.75 47, 4 KC M Pt BUiERFF 4L 7] 2.5
E(p = 0.001). KC PPN R 2.5 4, JE KC 1P A 0.83 H:(p = 0.02). S 2514
W RERARF LIS TR] CRE ) A2 B IRAX —REIR) « 4 S PEARe VB0 R 252 A 45 15 28 (vernal keratoconjunctivis, VKC)
Fe RAG I e S R AR KC IER R 3R [19]. HFREMEAERE T H AR, HAA RmLS A
VAU R BT R IAE I B M o S L, R HE AR R A 28 BRI I, (R VKC S L b I £y
JELFR) AW 2t i, AT 15% [20]. VIKC B35 1 BRI HE A PR A FE AT AT e R KSR ER IR 3 S5O 2 1) 2T A1
(MMP-9. IL-4, IL-5 Z5)RE0athn, (it M IRanmays T, 530 AR WA A I th 2238 in[21] (14 2).

4, BRIMERREIE KC hRIZEEHIR

AN IR AE BUHE A IR AT b e — MR EE R GR ER . EAIMKE b, A 8] ) 58 A 2 HE S
ol ABEENE, FEUR ST (R T2 PUALEE DL ARy 78 FER HUA MR) K& /b,
M BT R RV R IR 5, BRI [22] . Ak, SEAMRIIR ST 22 T3 DNA (14 2%,
TE A B E R Zn A Y 9 T2 [23] - Korhonen, Eveliina 58 A4 H UV-B BT REFINZE AL E R 40 1) 98 14 43+ A
RRFR, LT G 2 HE e TNF-a % HCE-2 41tk A1 J5 AKX HCE 4013k 4715 5 - 7E 7R I X-UCA ¢ caspase-1
7R 2 AT B 5, P4 28 5R T~ UV-B. il B A2 I & M2 2447 v Il & Caspase-1 i M. i A ELISA
NS FR 3 A IL-18, 1L-18, 1L-6, IL-8 Al NLRP3 /K°F. *A4b, @it a5 B b i A w40 A
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P NLRP3 /K°F, F£ilid LDH il @ 200 S 4n i 5 . UV-B Ri& vl BN TNF-a 51 & ) HCE 488 i)
caspase-1 V5. ZERSFEMNESH IL-18 75 —3. SRR UV-B BaE T A ML 7 40 i i) 46 P4y
TF24]. ABEBHMLMENL, KPNRFEELILT, 55 A HEEEAMIR, 1R
BOKF T Ei[25], Toprak et al. KL, S5IEHSZAE AL,  [RIHE A IR M7 S S8 A KPR S
bR E SR (p = 0.036 fl p = 0.037) [26], HAMHFLERM, SRR SAER TR, S5k
BNK S RE SR B I R AR 5 R [9] o AERE R I K 1SR AR b AT DLIE I 5 5 A AR iR B 1 R A8 Bk o = A A R

fIfEH], Wollensak £ A B FI 5 AM 2 ADGERGRI R 3 3K 7T LAX IR IR 2T 4E 34T
M AT 28 RH L B B i JBE PR ik — 20 Jee, BV BT 3R 7 [0 A7 RS 1 i R IR A2 IR AR [27] (4 3)
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Figure 2. Inflammatory mechanisms of allergic reactions in KC
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Figure 3. Inflammatory mechanisms of UV exposure in KC
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