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Abstract

¢ Diseases like viral keratitis can harm corneal nerves,
which are necessary for maintaining the health and
functionality of the cornea. Recent research has shown
that corneal nerve pathology affects the infected eye as
well as the contralateral one, and that aberrant changes in
sympathetic nerves can be seen, with the exception of
sensory nerves that correspond to corneal sensation.
However, apart from in vivo confocal microscopy and
corneal sensation, there have been no additional
prognostic indicators that allow clinicians to assess the
severity of corneal nerve damage. While multiple
functions of corneal nerves are mediated by
neuropeptides, substance P, the first topical neuropeptide
used in ocular clinical practice, was proved to regulate the
process of viral infections, and it is involved in bilateral
corneal pathologies through pro - inflammatory and
neurotrophic functions in viral keratitis, so it may be used
as a diagnostic biomarker or a therapeutic target.
Therefore, this review summarized the changes and roles
of corneal nerves as well as substance P in viral keratitis,
which may serve as a reference for further study into
associated mechanisms and clinical applications.
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1 YA AT 5 (herpes simplex virus type 1,HSV-1)
S, B E AR AL T A R (herpes simplex
keratitis, HSK ) B & 9% A 11/10*, £ ¥R & 9%, 4
1.3% ~ 129 1) 955 1) 52 S SR, I P o 5 43 7 B ™ 110
FH T 3 AT AE — UG T VAR , Y AR B 2 ) 40
PSR R 2 &, HSK & EEEHE FE A Gk
FR A W i85 (in vivo confocal microscopy, IVCM ) Y H B
TR ATRE IS XT 1 IR 28 75 DU 1) A2 Ak B A 328 17 W0 58 1 43
Bro LA LAl I ST A B AS R 2t 2 5 T w1 A
R HERE H TVCM Jo 125 X6 32 8 pft 28 1 Jnt il 28 147 IX.
O3 FANERR 250 1 B 2 Fhbf 2847 o A 45 R 2 1Y) e e
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PR T M A TR A8 3 B B 22 R M A R 72 (neurotrophic
keratopathy ,NK) F # 1 6 . W T M B2 SP 5%
BRI Z [A)AH BLIBE R AR S % AR SO 2 PE A IR vh
FIRAR 20 SP ST A TLRIE
1 IR AT R R ThEE
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1.1 BRREHE IR E 2R T = XMAR
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FEPUAHOC K il 3k B R B Bl 229 BT, B 28 ik ol 2 326 ot
B PAT IR i TH S5 R Rz R R A% 3 IR A 2 e
I A ThRE
12 XREME MW AY RN A ERE I, Ak
301 A8 A 28717 1 A i 28 b BT S AT Y 1 R R Ak
fit§ ( tyrosine hydroxylase, TH) WA R B A 2200, R 0
ARSI EY) . Figueira % 8 i TH G oY
S B , NS R JR) 30 7 B v 1) S8 R T A A Ty, O
FEME R ER)E

TH ' FAR R AL H 1 LR Z (norepinephrine , NE)
B B B 3 2 L I i v S oL L R R R G
PR J52 7 1125 S8 R < T ™ 52 1oy XU E I 5 1 I R A
BT , PRBRIR IR 1T — 85 U A (protein kinase A, PKA)
AR RS, PR R L IR AR AT
3 3t R R PR L T TS PKA L T o—2A ' IR K g7 1k
(adrenoreceptor , AR ) 1418 335 U] 111 1 S Ah , A8
MRS 5 f IR M 2 DM R s B R K Y A8 Ik
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MR FRAAAE , W] HER VTl £ IR 28 300 . AR, A
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RAE AR SR 1 £ A RE 38 A0 X HIR v g R ot 2 %% 32 [
I BB AR R 7% I A B0 5 5 T 5 SBORLAM) it 25
[ 3
21T ERFFSERBEXRPNMUARBELENRE
2010 4, Hamrah 2" B YGE 4 IVCM #8581 FLiR HSK ##
U £ A 22 ) SO B HE S TR B B AR OGP, 45

S S U A~ Xy o 22 2 R ph 22 i 2 I 25 IR T
TE X BRAL A HSV A8 = SO 25 2 %0 v fig = S A
ZE N % 1] (144 49 3t J oo I 2 o 1t 2 A LA, o 5
PR AT 25 0 8 B A R0 s R Y BRIV AR 2 R 4 HL
A B IR MR BUE TG T 25 S R W AR R 28 10 4
PAEpe I R B, HAFE BRI T AR DG4
IR SR PR 22 8 | Tl 2 ot 1 5 0 R 0 22 O
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KR NK i 2 AR TT .

FOF IR A, T A R IR Ao X HSK B8 BUIR £
B IEAS 2 M BE i AE i fg ), S5 R R 7R RIR
rh v e g R 2H Y AR I D e R SR G B T Bl 2 R R
( corneal subbasal nerve density, CSND) B %1582 i 2 A,
T Ji 140908 9 A AN o I v e R0 ) 300 9 0 oz ¥ 62 3
CSND Jgi/b . 3k 4278 FR AT, HSK A8 B 25 137 F g X B
I AR 28450 5 T3 e PR B A 7 3R A 50 42 U1 ) i
Vio TEXMUNAR F, ) e AN R HIR JRE I ) 17 Y 38 A5 1 R
CSND F3 /b, IV EE IR 7 RS O ) 7 25 7 S MR rh BAy
BoARBON . FRATHED ALATR F AP &5 5 64 S R o 22 o 3
HRHE RS B BE SN 1 iR SR AX SR 1 6 RE I A 2
G AT T AT | X A 2 T A5 5 1 B ] A% 80 T IR
HSK 7EX5 0 HR Hh ) B2 (800
212 REMARAPARMENIRE Av&it—Px
FAHR HSK HBFHEAT 125 3a B RE DT WLEE, I A5 R
H R 28 AR R g 37.5+£13.2pum/ (mm” - mo) , % E0{H i
F AR A U 1020+ 520pum/ (mm® + mo) , HLWLER
2 CSND AP I T BRAL T i X HR O o & AT
B @ p e AR B HSK RN %2 2 ) 50 22 458 455 1
BT PT R SR RAN AT A 20 A 00 1 255 2R 8 7 A 2 L
R 0 9sIR A P AR B U745 RN S JE B A2 AL, R B A b 22
AITIREIF RIKE
22XRBMAEEREHABRKPHIER A EAH
HIIRA, & A M 2 2 5 T HSK, Yun 55 HEW],
HSK /)N LA B o i) JRv ol 22 25 AR R AT M A2, BE S 1%
WA TH BRI A2 B 28 BT U, £ s 28 e, gk
SN 28 T8 A T A IR BT, R BE I B 2 DA B AEE A i i
A R AN, T AE AT B E A2 A 21 U R R (superior
cervical ganglionectomy,SCGx ) BHWis2 B #h £ iR 225, M
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HH T 1ML N J2 A2 R F— A (vascular endothelial growth
factor—A , VEGF-A) HAG M 2%8 F7 16 P, Yun &Y g — 4
W5E T HAE HSV B M iK1, 2558 ERY], VEGF-A
AU 5 HSK ™ B JEAMIOC, VEGF-A EZORE T
CD4"T 4Ll F4/80" Ly6G™ B R 4, Horp CD4™T 4l ik
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7 CD4T 4R 7= A2 /) VEGF 78 HSK £ fi5 2 37 J B A0 8K
ot 28 R SR At 25 P A TP R P DGR T, VEGF #3591
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2 K- 1 3244 ( neurokinin—1 receptor, NK—1R) X} SP [
SR e, AT TG s de i b R g ff b, Sp/
NK-1R & &Y — HIE R, KR s 5 %k b, 2 5 8058
GRS | SRR 2B IR A P AR DL S R
W KA
32 SPERERKANT T SP BT FEN
2K, He 251 K FLAR S IS o 28 MO b iR 0, XK
A IR AT S e D e Y (A5 SPBH I o R 2 2 24
ML) 35% , Il A T HAE PRI M L T
AT AP R A RRIE, A ISR, SP BH 45 4k 43
2 JZ I A S S, — 3505 70 b 28 2F 24 AR, DAL I3
EE R X5, R I A LR E, 55— A
DU J2 1E A ff 35K T 2, 5 0 O A 3808 1) 4 )
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BE S PR S AE S JCH e R
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S RSPk PR a8 /0N BB 40 A R R B L SPGB Ok
5 PR TEF E 7 TFN-o/B L tetherin R IKFEAE 17
90 75 1 40 M 32 T A2 4K nectin—1 &% NEAT1 45 i) 3 35 14
T, 400 G 2 4T L U Vi) ) S A 4T, B 5 B0 L v e 7
RN W — 2B W 5T & B, SP 3l i J# #2 STING/TBK1/
IRF3 {55 538 g i 3k, THPUOR 85 5 5 S, ni 6
TG TR SR A X A2 ke HSK BEATBIF S, IE W

910

SP 3 3 #E PI3K/ Akt {5 538 M ) HSV & il {2 ik 3
PEATEAR YT, 208 10 s 1) R %
332SP NEMEZRESREREMMEEIER #ham
G R G0 BT AR TR A T RE (0 38 A AR EL A P 7 2 47 IR
WIS RS Th R AR b 252 2RI B A i,
W S SO S A 2 A0 J5 1% TR T8 o, T A S ot YR 4 2 5 e
IR BN G RE AN, X — i BEFR A o 2 VR o
Hor  HAT R A IEE B SP A Ry i 2 R S E 18 B A T
[ R S

15, SP 2 50 S e 1 FE VT B A R Y ™
HAER , Twardy AN HSK /)N BRI 3 A2 145 0 £ JROR
PhREREVEAT 34, A B AR B A AR R SP K B B
e, [ s ARG 1) B 2 41 8 M IR 7 (TL— 6 IFN—y) F 4
L F(CCL3 ,CXCL2) , #fE SP 7] fg 8 1 I i ik 242 &
PR 114 28 2 SR 1 428 9 J 3L S 401475, iX —ad R sl T fh SP 5
NK-1R &5 )5 , B F-«B {55 38 i 306 i 5, B ik
SP 5 NK-1R BYZEM S T HSK Ak ™ gl
FR 5 SP A2 RSB R g RS VRS B A i A R ek
e, PR A AN CDATT 40 AR LA 1L-6 A1 CCL3 &
ERTE U

BEAR, SP A 1 S AE S A Jey BR F B iR 36 7] 3
IR 2 2R GE i = SR 5 S O A I Y A g
¥ Paunicka ZEUYHFY & L, W1 R AT 5 M A I RS A
BIRE F 735 2R N 50% , 1T i 5 %o 0 IR 77 £ RS il i R e
HEFR R K 100% , FEIIE R, TA R TFA BT S50 e 22 451 40
SIS AR SP 43034 22 | W f6f ) o S5 A RS AR 0 A7 105 T 75
R ) S 28 I IS TR 1 T ARSI M, AT SP B
R AT 4 = AR W AE TR, IR T 45 St e B 78
9 B R S S5 3 X IR v v R 55 ) AR 2R A4 T A A
K BCE 2 B R A R 4 G 5 R 28 28 40 7 SUHR 22 [ 77
HEEHRKR"
3.3.3 SP Rt AECIGRE
3331 SPERELEESE SP 1] i i 75 40 i 314 4 |
TR Ak b B o AR 1 AR B L R A A SR
n,SP 55 2 HE A4 K I F (insulin —like growth factor,
IGF-1) Uil B & F-E RS {2 1 B DNA & L & I
R M AR AT RS A S S AT . Bkah, SPy
NK- 1R {75538 45 6} 98 i P 358 B4 98 55 th 45 5 o ) 1 45
4N, fE NK # B ih SP 5 NK-1R 454 )5, nl i [
Akt {55 50 R b F S B A @A . i NK- 1R 9
BRIK B2 A I L B A R B [ B P Rl R G iz 440
JRLA 22 5y ZA1G TN | Ff IR 26 28 P8 AT s NK - TR /)N LA IR
FREAS IR, i1 JIEE PN A A 5 DR 240 L 60 b o 200 i 3 177 34
% TG HSV J5 , NK—1R ™ /)N LA I rhoips 7548 B W 14
I gt E e Y R, Y A R D B, SPOK AR
AR, L -t 2 M AR R AR S MR L RS 2
i, AR ROE B RECR AL T E S SR
NK B9 &L, A8 S, FRATR B 55 % B0, 96 25 1 1 I 42
B 0 IR 14 £ S L Bz 40 e A B B T R AEG, I EL AR
B AL A R ik — A
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(nerve growth factor, NGF) #4825 ff1 il # 22 ) 32 13 Al 46
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Fi 4 K (FGLM —amide 1 SSSR ) 1493 R 38 8 13 FH T 1 A<,
AR S NK B 0 5 b Rl bkt 4 9 42 w8 LA i
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