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Abstract

e AIM:. To observe whether exposure to natural light
causes damage on corneal tissue in infant rhesus
monkeys with monocular hyperopic defocus induced
by PRK.

* METHODS: Twelve infant rhesus monkeys (aged 2mo)
were treated monocularly with PRK (-4.0D) and divided
into two groups: AL group (n=6) and NL group (n=6).
The monkeys in AL were reared under artificial lighting
(indoor). The monkeys in NL were exposed to natural
lighting( outdoor) for 4h per day (9:00-11:00 and 15:00-
17:00), and to indoor lighting for the rest of the light
phase. Corneal haziness after PRK was assessed
biomicroscopically using the Fantes scale. At 50d post -
PRK, tear fluids of both eyes from 8 monkeys in the two
groups (4 animals each group) were collected and
analyzed for 11 kinds of cytokines using protein microarray
analysis. At 180d post-PRK. The corneas were obtained
and evaluated by histopathological examination,
immunohistochemistry with antibody to TGF - B1 and
a-SMA, and TUNEL. The vitality of SOD and the level of
MDA in corneas were detected with WST -1 and lipid
peroxidation MDA assay kits, respectively.

¢ RESULTS: The monkeys in AL group exhibited a lesser
degree of haze than those in NL group at 40d following
PRK ( P=0.015). At 50d post-PRK, EGF and TGF-B1 levels
in tears were different in PRK-treated eyes between the
two groups (P = 0.045, 0.038), and TGF - B1 were
significantly different between both eyes in the same
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group (AL: P=0.003; NL: P=0.036). At 180d post-PRK,
there were no differences in histological changes, the
expression of TGF-B1 and o- SMA, and apoptosis cell
staining of the corneal between the two groups. The
vatility of SOD and the levels of MDA in corneal
epithelium were not different between the two groups ( P>
0.05).

e CONCLUSION: Exposure to natural light in our study
could not induce light damage to the normal cornea of the
infant rhesus monkeys, but it could aggravate the corneal
tissue repair reaction transiently post-PRK.

o KEYWORDS: rhesus monkey; sunlight; myopia; light
damage; apoptosis; PRK
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Ray Biotech 8 ] QAH-CUST & 168 R il ] & BV E R H
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NGF) & 2 H: K [HF (epidermal growth factor, EGF) .y—T
e ZE (interferon —y, IFN —v) . 1/ & - 1 (interleukin — 1,
IL-1) A4 % - 17 (interleukin— 17, IL-17) . A/ Z -6
(interleukin - 6, TL - 6 ) . A /> & - 23 ( interleukin — 23,
1L-23) bk EL 45 P B2 385 BH 5T iR 32 4K — 1 (lymphatic vessel
endothelial growth factor, LYVE-1) | Ak KT -B1
(transforming growth factor—betal , TGF-B1 ) i EE SRR K]
F—o(tumor necrosis factor—o, TNF—a ) R ML N Bz A= K H
“F (vascular endothelial growth factor, VEGF) ,
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1.2.5 IEREARAFRE AL F B, PR G
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G 38 FH D G e AL AR ARG R 6 P b i A SRR it SR AL ) il
PR MY R RERE AN Z R IEST) THL L, =
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FIRWEE LB FEH RO, ZZRK &R B A, A
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1.2.6 W E A AE TUNEL R A T/&N I8 A5
AR S K, PBS EYE, A2V R iR A 20png/mL
M K Tris—HCl TAER H & 41 DNase 1 % F 50mmol/L
pH7. 5 Y Tris—HC1,25°C 4L 2 10min , il VF BH M XF FEFE &
P 45 e ) TUNEL S B R A T, B4 41 2URE A 5 n
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F1 WARFFERE PRK iR haze 5L 1

a5 20d 30d 40d 50d 60d

<0.5% =1% <0.5% =1% <0.5% =1#% <0.5% =1% <0.5% =1%
AL 6 0 6 6 0 0
NL 41 6 0
P 1 0. 182 0.015 0. 061 1

£2 ARJE50d FANREREFREER (n=4,%%S pg/mlL)
- PRK ER (OD) L » XHUAR (0S) . »
AL 4 NL 20 AL 21 NL 2

NGF 0. 144+0. 171 0. 158+0. 21 -0.184 0. 861 0.169+0. 19 3.40+5. 66 —-0.988 0.379
EGF 119. 0+£42. 09 55.93+26.71 2.533 0. 045 84.62+23. 15 40.50+19.91 2.502 0. 067
IFN 59.45+57.31 103.65£76.08  —1.002  0.355 24.26+11.22 47.55£22.62  -1.598  0.185
IL-1 8.48+6. 68 6.6+5. 68 0.420  0.689 5.21+13.6 10. 44+2. 74 -2.967  0.061
IL-17 17.46+27.32 7.67+9.29 0. 678 0.523 0.81«+1. 14 2.25+2.03 -1.012 0. 369
IL-6 96.01+8. 11 93.09+73. 49 0.079  0.940  415.32£612.81  167.28+102.38  0.691  0.527
IL-23 79.40+58. 15 114.51+26. 01 -1.259 0. 255 55.29+48. 31 35.05+£31.72 0. 607 0.577
LYVE-1 200. 71x£123. 06 176.08+133.5 0.271 0.795 211.13+67. 34 168. 83+44. 84 0. 909 0.415
TGF-B1 1106. 47+146.21  1596.51+341.39 -2.642 0. 038 641.09+164. 72 716.39+196. 63 -0. 508 0. 638
TNF-a 52.07£55.26 46.02+34. 59 0. 185 0. 859 19.12+18. 03 18.81+3. 46 0. 030 0.978
VEGF 2264.88+903.85 1937.20+1155.8 0. 447 0. 671 3625. 65+584. 55 2308. 59+787. 96 2.323 0. 081

50 TUNEL JZ W 1R 4 Wi, 37°C 8% 1% £ 1 52 % 60min,
PBS Yk, Smg/mL DAPI ¥ R YLk , 7% S0uL THEAS ke
FeAEF 15min, PBS ¥k, 50wl HToe e KB A5, o5 3%
RE R, 5O BAEREES
1.2.7 9 BEAE L FALNT BB LY LENE
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TR AR L R 22 B ROPRREE L 1:9 55 4°C A BRER/KTR
A vk EHUBEAISE 25000/ min B0 10min, 25 FIERIR G4
PRER KRR RE AR 0. 5% i L i 4l 21513, He 2 1 s il 8
VL4851 % Sl 15 7% , B 595nm, U OD fA, % /4 X
R E RS, A (MDA ) IR 4 ( TBA )
VOIH P AL A, Fe e Ve A0 B, K 532nm ) OD 18, %28
KT AZ MDA i, S AL YEALEE (SOD ) P ik
FIE(WST-1 %) a5 EC il a7, 4 450nm ] OD fA,
Fe A A1 SoD 7% 11

Gt2E oA R G2 ) SPSS19. 0 #1411 2

ST, PRZH AR ] 55 haze 43 2% H %8 K% A Fisher BV H%
k. WA HW I £ MDA F1 SOD =% R x+s
TR, P A IEZS 434 W R FH A ST B AR ¢ A6 56, [R) 4 BUHR
B e R AR ¢ K5, P<0.05 25 B A G2
2HER
2.1 %% PRK BR haze SRt W44 PRK RJ5 4d
AR f R R B8 i, SEom g (], AL 41 4 %
KRR 4FETCHH B R 7] WL haze JE W%, B haze 534%M 0.5
P T LIF ,50d {X 2 H 4 haze h 0.5 9%, Ho4s i E 14 5
B NL 90 AR T 30 ~70d R IR & A= A [6) 72 B haze,
0.5 F~2H\AEE KRG 40 ~ 50d 35 5 W I I B W08 5%
70d JE AR IR, PI4 haze 23 FATAE T 40d 257 B A%
THEE X (P<0.05) R o 2R Wk 1,
22 BMEEAFEARSGAFRNER RHZHFHEA
Tt A PRK R S5 50d 1 2H 6 SRR TH 9 11 7 40 it
PR -2k it , 45 20 M DR 7 76 Dy 0 TH VR P oA AS ) R 1)

ik, WFE 2, TS Rk AL 405 NL W4 | PRK FR{H
W EGF fl TGF-B1 SR EZFWHAZRIT¥E X (P<
0.05) , i — e 4l WOUIRTHIR EGF & o i k% 5%
(AL #H.:=1.819,P=0.166;NL 4 .1=1.428 ,P=0.249) , i,
Kl 1A, TCGF-B1 BYZH AR H I F B N 22 T A S it
(AL #H.t=8.757,P=0.003; NL #H.1=3.620,P =
0.036) , WK 1B, HA%- 4l R F & ik AL 4l iy Eb
BTG E 2T R 2,

2.3ABERBEAANFRE HLMELE L FR (PRK R
J5 180d) , L XUHR £ K 45 2 4 21 TGF-B1 Ml a—SMA 4
P L 2R Ak e 0 35 b [ 1 B ML R IR 2 400 A I 4R 2
TGF-B1 FHM:XT R, B 41 20 1 B UL IR 41 210 o —SMA
PR XS HE HEBR M B 2 IR B E 25 R T g . Z5 R RIAAR G
180d, W54l PRK HE 4 )2 M LH 2L JCH B TGF-B1 (& 2) Al
a-SMA Kk (K 3) , SRR —Z,

2.4 ARREBALFENRE TR ALAS NL4MA
JIES 5 P ZH 2 2 R A 45 SR LR — 2, NL 41 PRK IR BRTT3H )
JRERIAN AR TR A SRR 254 — 35, fA i b
R AN SE R TSR, HEF B 55, 40 ] 4 4 R %, A
JEHL) 5~ 6 )2 A IEIE T2 £F EHES B | A ECTE £ K
YR, R L JEAE 20 A 352 T B Y i 2 24 240 5 ) RS PN B A
SR HER S M R i R (K 4)

2.5 FRIEALR TUNEL I 45 R S Rascub ok dimd, 4l
XSUHEL 3 J58 4 J2 20 21 UL B B 1 G et G, 7 4 1) I B 4,
25 41 PRK HR 5 X5 00 HR BH 4 4 {6, 78 J6 HH i 2
(KEl5), £ DNase | AbBR[R]2H M RELH 28] B Ry BHPE X AR
ZE LR R A 2 K P K 4 )2 Rl L g B
PEYL (K1 SD) | HEBR SL a0 25 SR T e

2.6 W ERAIR EFE4H4 MDA #1 SOD i AME WA
PRK HE A0 R £ 58 1 B2 20 /e SOD % J1 Fll MDA 5 1 2%
FHTG 24 B X (PRK MR : MDA ;1 =0.504, P=0.632;
SOD:r=-0.429,P=0.683; X MR . MDA :t=-1.161,P=
0.297;S0D:¢t=-0.388,P=0.711) , W% 3,
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A 200 [ PRKIE(OD) B [ PRKI(OD)
W 011 (0S) W xR (0S)

o
[
TGF-B 1(pg/mL)

EGF(pg/mL)
=)
o

)]
o

0
AL#L NLZH ALA NLZ

1 WHEARERKREGF 1 TGF-P1 Eb%  A. 41N EGF 4. AL 41.1=1.819,P=0.166;NL 2H.:=1.428,P=0.249;B. 41
TGF-B1 4 : AL 4 .¢=8.757,P=0. 003 ;NL £ ;1= 3. 620, P=0. 036;“P<0. 05 PRK [ vs XK ,

3 GBREARTPLA AR c-SMA BB EALERE (x400) A:AL 4L PRK I L4141 B: AL 414 T I f3 4141 C. NL 41
PRK R M L0 2 D . NL 2 X AR A1 BEZH 2L E L BRI XT FRGB NLIR 2028, 37 3k B 7R SRy S M PO €5 BREE e €5

B4 MANRABRFEAAFNSE, HHBEEEYH (x200)  A:NL 4 PRK ;B NL X MHR; C: AL 4IAR
A B C D E

5 FANBRAEAL TUNEL £ (x200) A:AL 4 PRK R ;B AL ZIXHMAR ; C. NL 41 PRK HE ;D NL 41 XK ; E . FHH %6} BE
ik R R PR
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R3 WAHEAKLEALR MDA S8R SOD FHELE (n=6,x%s)
_ PRK I} X HR
b P J z P
AL 41 NL 4 AL 4 NL 2
MDA £ %+ ( nmol/mgprot ) 3.45£0.52 3.24+0.66  0.504  0.632 2.97+0. 61 3.38+0.38 -1.161  0.297
SOD ¥ 41 (U/mgprot) 40.48+6.82  42.60+7.17 -0.429 0.683  40.16+5.22 41.38+3.46 -0.388  0.711
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SRIGCFE ARG N A7 B5E - Je 20 Ff S A 3 3 R L A o D TR
ATRE S LU PS5 1A 5. (1) ZHEURIPIRAS  1E 5 IR
HAEGHZMPUEY, . PiR R k2 E A H
JiK 3 SR AR U SOD | 45 e H IR A A il R ok S Ak il 55, T
—E R IR 2 A R R T MR B A
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P, 52 BR A 17% ~ 30% Hi T 45 40§ 555 8 1T 5% Wi ff R 4
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FeI AT REVERR /)N, Sliney 2548 1 5 K 8h 22 AR 4R 5
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BH 2. 56h 1 T 4252 A SR AR A B i e, AT AL, F P2 40
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