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Effect of mouse nerve growth factor on corneal perceptual recovery and
tear fluid dynamics indicators and cytokines after LASIK in rabbits

CAO Juan,MA Bo,LI Hai-yan
( Department of Ophthalmology ,Xi’an Fourth Hospital ,Xi’an 710004 ,Shaanxi,China)

[ Abstract] Objective:To analyze the effects of mouse nerve growth factor (NGF) on corneal nerve repair and corneal perception
recovery after laser in situ keratomileusis ( LASIK). Methods:3 rabbits (6 eyes) were randomly selected as the blank control group
without any treatment. 60 animals (120 eyes) were divided into two groups. Each group received LASIK. After operation, the treatment
group (mNGF group) received NGF eye drops every day, while the negative control group ( NC group) received normal saline solution
every day. The drug was given 6 times a day, 1 drop each time,and the eyes were dropped at the same time every day. The corneal per-
ception , tear secretion, tear break-up time ( but) ,biochemical indexes in tear,number of new nerve fibers, microvilli density of epithelial
cells and the staining results were measured before and after operation. Results: (1) Corneal sensory recovery, except the first day after
operation , the therapeutic effect of mNGF group was better than NC group at other time points, and the difference between the two groups
was statistically significant (P <0.05). (2) Dynamics index examination in tear:at lw,2w,1m,3m and 6m after LASIK ,the amount of
tear secretion and tear film rupture time in the mNGF group were higher than those in the NC group, the difference was statistically sig-
nificant (P <0.05). (3) Examination of cytokine in tear:In the short term after operation, NGF could control the expression of TNF-a,
IL-2 inflammatory factors and promote NGF significantly better than NC group. (4 ) The number of microvilli density of epithelial cells in
mNGF group were significantly higher than those in NC group from the 1 d to the 2 w after operation (P <0.05). Conclusions: (1)
mNGF can promote the corneal neuroepithelial cell structure and corneal nerve repair after LASIK, which may be related to the reduc-
tion of inflammatory response and the promotion of NGF secretion. (2) After LASIK, the symptom of dry eye can be improved and the
recovery of corneal perception can be promoted.
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1.2 AYEHREHFE
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SH . (2)BUT: 4359 F LASIK A Jj51 d.1 & .2 .1
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YI{EEI A BUT, —f% BUT /NT 10 s HHH .
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1.5 SZitZESH

SPSS 18. 0 B 1 % B 4 4 47 43 #r , 3t 1 %5 8 A
(x £5)Fom % mNGF 41 F1 NC 41 41 1] FL 45t 45,
P<0.05 JEREAGIFFE L,

2 &R

2.1 fEMRMNKRE

AR AT mNGF 21 F1 NC 21 50 ) #3580 b 0 2 45
ZRIEGE I EL(P>0.05), K5 1 J5, 2 .1
H 3 HA16 Hit, mNGF 41 3 9 £ BE 1 58 % & W
P NC 413h Wy, w4k AR (B 25 57 A Ge T 22 8 X
(P<0.05),KRj5 1 dMWAztEhs %A HA5101
FEN(P>0.05), WK1,

£1 LASIK REIAREHEADYWHEBEMFELLE (mm,x 5)

HHl n mNGF 2 NC 2 tff P4
REF 36 60.84+1.57  60.89 +4.03 0.07 0.948
1d 36 8.07 +0.94 8.02+0.36  0.298  0.767
1 30 14.89+1.48 16.13+1.48 3.245  0.002
20 24 17.22+1.36  14.46+1.33 7.108  <0.001
1A 18  23.17+1.81 20.05+1.97  4.948 <0.001
30 12 34.02+0.94 27.93+2.12 9.097 <0.001
6 A 6 55.07+0.83 46.63+0.89 16.988 <0.001

2.2 ERSWERE

I ZH Bl ¥ TH W Sy Wb B TC B 2% S (P >
0.05) ,LASIK Rfg AR5 1 .2 A1 A3 Hf6 H
I}, mNGF #4H G iR Schirmer I 385646 2 (H 3 = T NC
H,2ZRAGIFEX(P<0.05), K2,

®2 LASIK RETREAANMWERS BELLE (mm,x +5)

i mNGF 41 NC 4 {4 P{H
AFGT 36 17.82+0.26  17.76 £0.41  0.51 0.609

1d 36 7.30+£0.18 7.20 £0.16 1.13 0.263

1 30 8.51 £0.43 8.15+0.13 4.30 <0.001
2 1 24 11.84 £0.68 11.03 £0.16 5.71 <0.001
1 A 18 14.39 £0.43 12.74 £0.15 15.31 <0.001
3 H 12 15.39 £0.54 13.34 £0.49 9.67 <0.001

6 A 6 16.40 £0.80 15.54 £0.28 2.51 0.031

2.3 BREE#ZEE(BUT)
A mNGF 41 NC 2H sh%) iy BUT & ) %5 {22
SIS 2B L (P>0.05), LASIK &J51d.1 .

2/ A3 Af6 Arf, mNGF 4314 BUT iR 5 r
B PE B3 F NC 4, AR 36 50 s 2 R A 41127
BY(P<0.001), W#E3,

%3 LASIK RETAREFA BUT LbB (s, +5)

AH n mNGF 21 NC 41 1 P {H
AF 36 17.19+0.19  17.11 +0.34 1.21 0.231
1d 36 7.21 £0.14 6.84 +0.41 4.79  <0.001
1 30 7.60 £0.27 7.32 £0.26 4.11  <0.001
20 24 9.51 £0.28 8.38+0.30 13.40  <0.001
1A 18 11.97+0.30  10.55£0.44 11.30  <0.001
3 A 12 14.190.28 11.90£0.31 18.89  <0.001
6 H 6 15.77+0.27 14.35%0.16 11.06 <0.001

2.4 GHE S 4 EF R

ARATPH s HW T TNF-a & &2 7 LHE it
RN (P>0.05), LASIK RJg AR5 1 .d.1 8.2 JH
A1 H B, mNGF 4 5 ¥ iH W TNF-a & & B8
NC 4, AW HK T TNF-a S EZFHB LRI
HEX(P<0.001); K53 A6 H B, P4 i 504
MR LGEIFE L (P>0.05), K4,

%4 LASIK RET RS TNF-o b8 (ng/L,x =)
@i on mNGF 20 NC X1 P
AW 36 11.09+0.42  11.03+0.41  0.65 0.519
1d 36 12.16 £0.22 12.94 +£0.30 13.69 <0.001
18 30 12.99+0.29 17.16+0.26 58.32  <0.001
20 24 13.36+0.49 16.29:0.25 26.19  <0.001
1A 18  12.01+0.24 12.59+0.46  4.75 <0.001
33 12 11.15%0.20 11.30+0.19  1.86 0.077
6 H 6 10.84:0.14 10.97£0.17  1.44 0.181

AHF mNGF 40 f1 NC HAHEH IL2 S EER
LGt FEL(P>0.05) K5 1d 1 JF.2 .1 7.3
AF6 HE, mNGF AP iHm h IL2 & a5 T
NC Hzh ), A 8 ds 2 R A Gt F R L (P <
0.01), %S5,

%5 LASIK RBTAREBTA IL-2 Lk (ng/L,x +5)
415 n mNGF 4] NC 41 i P
RFi 36 15.84£0.41  15.87 +0.37 3.77 0.708
1d 36 9.89 +0.17 6.19+0.33  40.72  <0.001
1Al 30  11.58+0.25 8.14+0.23 55.46 <0.001
20 24 12.9310.32 9.35+0.27 41.75 <0.001
1H 18  13.490.27 11.5320.47 15.44 <0.001
3 12 14.49:0.26 14.000.20  5.16 <0.001
6 A 6 15.73+0.50 14.97+0.19 3.45 0.006

RETH A S H T NGF &% R K% it
HEN(P>0.05), LASIK RJ51d.1E 2.1 H.3
AR 6 Hmf, M2H SR iH W NGF 3 5 4 I 4 22 =
HYit#E L (P<0.001), WLE6,
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# 6 LASIK RBIAR/EMA NGF & (ng/L,x £5)

HHl n mNGF NC 2 ¢t P8
AREf 36 47.19+1.24 47.82+3.80  7.80 0.438
1d 36 95.59+1.75 87.88+3.40 12.64  <0.001
1JE 30 195.07+2.59 149.49+6.23  36.99  <0.001
20 24 203.77+6.14 157.41+3.11 33.01  <0.001
1A 18 181.60£2.56 166.20+2.68 17.66  <0.001
38 12 101.22+4.20 88.57 £3.25 8.25  <0.001
6 A 6 76.34+2.44 53.93+2.66 15.22  <0.001

2.5 AELEMARBBAEZEELR

AR T 2H Bl A B R 20 BN T 4 2 SR
Gt E (P >0.05), ARJ5 1 JH .2 F6 Hif,
P ZH e 5 T ok 24 6 iR P B 0 I, 22 S A
Gt (P <0.05), W7 M 1,

RT LASIKAEAARKERARBAETEELR

(A/mm*,x +5)

Ml n mNGF 4 NC 41 FAE off P14
ARE 6 5.81+0.12  5.81£0.12

1d 6 3.83+0.62 3.09+0.14 9.28 2.81 0.018
18 6 5.16+0.17 4.14+0.10 1.02 13.05 <0.01
2 6 5.41+0.14 5.00+0.08 1.12 6.34 <0.01
6 6 5.63+0.11 5.47x0.13 0.24 2.27 0.048
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THRAE A TR I KA o T HRE A B 0 B R
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2l R\ Y i IR R (AN () I < 8
b g RS 28 15 405 P s PP AR B )2 F ST . mNGE
JE R RO e SR B 5T B &2 Y — Fh A TR
1) NGF , 9l & B BE % il o 1 B - Bz 40 it 34 5, A2
Pl S R U= N o N L7 B L7 A e R
RN A 5T N AR BB L H 43 B B BUT
NGF A i 2 45 4 4 | 1 7 40 M i3 50 6 2% 1 Al HE
Yu (e 2 WAL mNGF X LASTK A J5 £ 0 58 WK 5
A 2B 052, BF5E & B, RJG mNGF 41 Al
NC 21 G R A B0 o TH W 43 W i BUT i A= i 8 2
YEHCR R T R 20 M R R % R i B A B
BF RIS | 1 2 30 W ) 6 R0 ok 340 3% i W &2, 5 mNGF
YR A T NC 4 (HE IR G 6 H ¥ A% & 5
ARHTZKF-, Al 8 J5 R 2 LASIK AR 0] 5] i ff B 28 6
PR L ff R 22 A/ B ST A S R
K NGF BEA% I A B T R 40 i 34 5, A2 i0F A R 2 T
YA A oAb, I s 2 A AR VE D R L mNGF 4]
SRR A W BT NC A3, P2 il
WH NGF SRR 1dE2 AR LFHE2HEG
HETHESE, mNGF 4H H NCGF &= @& T
NC 4], HE Jeta 25 WoR, RJGEE 1 d. 1 J& Fin 2 J&
B, mNGF 21 # I 45 )2 45 ¥ i IR 0T &, b Bz 200 HE 51
ANEEST I — R TR T RS O, 53 A0 i A%
R, ARJ5 6 A B, NGF 4151 NC 40 % £ 5 4% 2 45
FIEH S5IEH MBI B 22 5 b 40 i HES ) 4% 57
JCHE A SRBE KPR B, A0 A 3 A R D A
T mNGF 41 & 52 AR ¥17F NC 41,
TiA A2 A IR 2 TR 98 N 2 5 ) T
AR LASIK A J&5 R 5 R i 8 22 £ 2 — . LASIK
ARG 5 10 A T — R 50 40 B AR P R 52 R Y
fifF 5% 2 B 1 HRAE B8 F H W P & TNF-o WK E 5 M
b R S BE AT A R L R
L] DA 7= A B CBE W8 AR T T 22 i 48 B i) — 288 48 i 1A
T, 25 T R n B 5 055, B 5 2 R iR
DIBEAHC o AHIF 5% 3 3 X VH W TNF-o A1 IL-2 5
K & B, mNGF 40 Fl NC AR J5 2 N TNF-a
SR TR, 2 I E 6 H Wi AL, mNGF 4]
TNF-o &8 FFHEFYE T NC 41, AKRJ5 mNGF 4 1L-
2 FEMMET NC 4, Ui mNGF 4 48 5E F2 A/
(T4 602 TT)

B 48 : xuebaochy@ 126. com





