FRGiG: 10384 B0
22, 24520141153451

B R}

[T R VAR e

M K TR IR R AR
AERHENEE

Nerve growth factor promotes the repair of corneal nerves
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HH: WAL EKET (Nerve Growth Factor, NGF) i ¥ bR I A i f I 4
IVER, IFARE AR 0T L] .

FiE: SD KRBT ESTEENR i 2 (Streptozotocin, STZ) #7 [ AUREJRIG K
FRASTAY, S T T N TR K BRI PR K BRI ER 73 DU, TR KR
ARy 514 Ctrl + BSA 4RI Ctrl + NGF 41, FEJRFE AR A FHHE 754 DM +
BSA ZHA1 DM + NGF 24, JFESRIG %A TR, 26 6 Fi ARG I DU 41 A ek 2,
SRIG Iy IAE RS . AR I B 15ug/mL 9 4E L% (A2 - (Bovine Serum
Albumin, BSA) &, NGF ¥, %22 F, K 3K, &K 20 uL. 5 8 4
ARSI DY 25 A IRARURR B, SRR — 8 A MRS I G2 9 O G s BOR WL 5% A I A
JEJE R FERI A . RN B SEEAT SE T AR 1 A B b R, B i 4k
SN BSA 1 NGF ¥ 7 K, IHAERIBRAIE LR Ja, 70 mI7E 0. 24, 36. 48
NI R AR B R B, AR 2. 4L 7 RIGTIAMIEBURE MR E . 55 9 K,
43 ARG F L R AN = A4 95 NGF-B TrkA. Akt. p-Akt FI454k, FER
A

GEER: ERUSE 6 K, BRI K B EURR R T IR KR . 38 8 RIS
9 JEIZR, W PRI I B S M BBURR B LA B A B o e i v 2 %8 R AL IE R UG
{H DM + NGF ZH ) it EE 5 DM + BSA 4w, Ml bR @B )G, IEH K
R A S L R T8 5 3ok P A0 R K BRI R, VR NG BRI A JE - R RAE
B PRI KRR 5 1 K R A S b RIS R NGF-B IR FETC 31, R
NGF Reffi M b A pih NGF-p Sr&Edgin, PO = X5 NGF-B & &
TR EE . EMEERERNEIES TrkA FLRIE, JF B AR R KR A

FIEEL rh TrkA BORIE,  ZMREE =T TrkA IIRIE . Rl PRI R B A IR
i Akt Fl p-Akt )& EECE T KRS, N NGF R f AL Hh Akt

A p-Akt & E#5 0, Akt, p-Akt, p75NTR, B-tubulin-II1 7E 8 &7 K SR IE %

XA RS ELREEER, WINNGF LB EEER
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Abstract

Abstract

Objective: To explore the effect of nerve growth factor (NGF) on corneal nerves of
diabetic rats, and to explain the molecular mechanism.

Methods: Type 1 diabetes model rats were induced by intraperitoneal injection of
streptozotocin (STZ). Six weeks after the model were successfully established,
corneal sensitivity were tested between the control and diabetic rats, then the left or
the right eyes of control and diabetic rats were made as Ctrl + BSA group or Ctrl +
NGF group and DM + BSA group or DM + NGF group. Based on the groups, the
eyes of four groups were received topical application of BSA or NGF eye drops
(15ug/mL) three times a day (9 am, 13 pm and 17 pm) for two weeks, and then the
corneal sensitivity and part of corneal nerves density were detected, in the next, the
same area of epithelium of remaining corneas were scraped and continued eye drops
for one week, during the week, the repaired area of corneal epithelium were measured
through Sodium fluorescein staining in 0, 24, 36, 48hours after scraped and the
corneal sensitivity were measured in 2, 4 and 7 days after scraped. At last, the cornea,
corneal epithelium, corneal stroma and trigeminal ganglion were separated from rats,
Immunofluorescence staining was used to evaluate the corneal nerves density and the
co-expressing of TrkA and corneal nerves, ELISA was used to test the level of beta
NGF in corneal epithelium, stroma of cornea and trigeminal ganglion, Western blot
was used to test the TrkA, p75NTR, B-tubulin-III, Akt and p-Akt in corneal stroma or
trigeminal ganglion.

Results: The corneal sensitivity of diabetic rats was lower than that of Ctrl rats in the
sixth, eighth and ninth week, and the repair rate of corneal sensitivity were also
slower, however, topical application of NGF eye drops could promote the repair of
corneal sensitivity in diabetic rats. The central corneal nerves density of DM + BSA
group were lower than that of Ctrl + BSA group and the density of DM + NGF group
was higher than that of DM + BSA group in the eighth and ninth week. The repair rate

of corneal epithelium in diabetic rats was also slower than that of control rats, topical
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Abstract

application of NGF eye drops could promote the repair of corneal epithelium in
control and diabetic rats. The levels of NGF-f were not significantly different in the
corneal epithelium, corneal stroma and trigeminal ganglion between DM + BSA
group and Ctrl + BSA group, but the level in the groups treated with NGF eye drops
were higher in corneal epithelium and corneal stroma than that treated with BSA eye
drops. The levels of TrkA in the corneal stroma of diabetic rats were lower than that
of control rats; what is more, the level in corneal stroma was much lower when treated
with NGF, but the level in trigeminal ganglion was increased. Akt and p-Akt were
down regulated in the corneal stroma of DM + BSA group, compared with them in
Ctrl + BSA group, treated with NGF can promote them increased, and p75NTR, B-
tubulin-III, Akt and p-Akt were no significant difference in trigeminal ganglion.
Conclusion: Corneal nerve density, corneal sensitivity and corneal epithelial wound
healing were decreased in diabetic rats, NGF can promote the repair of corneal nerve
of diabetic rats, and then improved diabetic keratopathy, the mechanism of NGF
repairing corneal nerves is associated with NGF-TrkA-Akt signaling pathway.

Key words: NGF; TrkA; Corneal Nerves; Diabetic Keratopathy
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1.1 BEERTR

HEKIp  (Diabetes Mellitus, DM) f&—FifE 4Bk a 52 S R VEAQH =7 3 1k
PR, T ERFAE RS MU B4 T KT, JFAEBEA IR AT s A L. B
PRI By N — R, RO, AR R, AR IR SR RS RO
Yo PE2013FE AR o, A BB Rop BE LA 3.821¢, i E A B AKE
22155984077, CABONHERM BF RZME R .. KA RPE R K
SO v B D RF AL, S 2 S R R e PR AL IR RS L B AN TR EL S A A e
WU E A, RASIFERM . LRI AR AL LA SR A2 5 5555 — &
FUBIF s R, R R 2 s s K ot A AL PR I A, 52 M sl bk fit L
JIE AN R SR BN R R O UVREAE o RORIAEB I Rz . K1Y
FLAT TR P P s PRI 7 W v IR 5 00 PO L9 28 25 5 AEBR AR K8, i
R 5 R ARDUAERE PR KL I RAE B AR ML R A R AR

1.2 PERRIREREBH L IE

ANV AL R 1K 1 o5 B A e IR 5, W PR X A 0 it R 1 52 i A 7™ B
MR BENE SR AR PR AL I B AR, T OEHR, A B DL RO PR R A2
SRR I ACAE™ Vo W PRI AL I I AL S — Rt U BUE VRO, RN 4
A0 N, RAEBIA AL, BE PRI AL RS A2 DRI R e 58 ax el B, (ELZ2 AT
TEARW] A 2 26 A5 5 JE S5 R RO AL R AL B AR LA 5, K s 2ot
BERIAR R, AR, I8 A DR i B AR DA KR MRS ™ . B IR
T3 R I R R R BB RO B AT R AR T, R R E RS R
FIWRAE TR, A AME R IR, XMEANFE IR, BrEmEK
FERLAE b, X280 A8 BH 28 IR PN IR A SRR IR AN, TSR THIR ™. 1 A B
e HE PR i i R K 22—, 30-75% 1) AUKE FR O B R B N R
JUAR AR PR B R, [RIINERE PR th 2 AR 1 A B TR ) 22 A PRV A
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BRI QAP0 EN T IRESREN EE ARGV AR —, #EihiE, f£65%
CL_E AW PRI R85 v, T IR I S809 5 B 26 W PR o R RO G o 3 n, 2k te 55
PEZ H150%, 1M EL TR A 500 26 th SR A 20 8 B AR 5%, L 20 R ok
PR, TR AR AR DR R PR XS IR AR R R 2 T A, R ELME
LAiR A

1.3 BEPRIS A IRRE

L2 1858E A B F 2 WL L BN 0w B A IR I, A% L2 198 14F,
W R 1 A JE A8 (Diabetic Keratopathy, DK) mME& A & ittt . HsE
WY, 47 %—64% [FIFE PRI B 2 LA IR AR . HTHE PR A M A L I IR
ESECIR A, S TORE R A B AR T ST AT AR SR A B S A EAR .

1.3. 1 BERR A IR 22 B I PR FFE

B AR B R AL, SR, RIS SO & S AR I
EWAHL, MR FEE LR C AR TR, BRAEFFACEIEN .
WP B 2 DA RO L T B, I LT B PR RE JBE 55 08 PR 9 0 e T I
PEHIG LA R SRR L BT DR 9 B B R4 HR B S 2 i s, A BT
FrREIEE B B AN B A A5, DRIk B R 0 s K AR AE R T AL KB R AR H 2,
SR ARRE R A AR LG, R R B A S s O )R = R L A R IR
FIREWEMIG o IR B B2 IR s IR e BN AL, AR
PR Ir FE =AY B BB — W BORFAE 2 A b B A0 i A 9 H b Bz i g A
W, RO B BERE, R AR I AN FURR AR G B B BURFIE A b R R
BVEERA, SRR IR BRI UMK s 2R =B BURFIE IR O S, A AT
RE L FE 2L VR R P iR 25 S BUR B 28 £LT

1.3.2 BERAEINIED

HEAE S AR AL () T W PRI R R ML ER R L 25 iR 9T R AT I AR Y
FERR, WEIRREIYRE LB N =2 SR MERRR SR, B R M
PRI B A R 5 DR PR S A B o S e RS 50 A 2 A0, 58 ok iR D) o
VEWE PRI, b2 W BB R, STZ T2 o MR ARV I 55 18 o R s 7,
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MRG0 B Re R, A — 2o e Ve R TERR R PR AR Y . | R MRS
PRGN 2 fe R A N LA E, T 5 i 72 m Or B N RBE IR Is sh ),
B A AERE R S04 5 T Tk FURE PR IP B8 R A HLAR BT 7T, R BONT 2
()4 E 6L . BB (diabetes-prone Bio Breeding) K. NOD /)Nil, ob/ob.
db/db. KK. NZO/) & . Obese Zucker. Goto-Kakizaki (GK). SHR/N-cp .
OLETF K%, H BB KM NOD /R H HRIEAT T AUHE K7 25t
TSR, oblob. db/dbAll Obese Zucker 2 IT 4 FRIp & F sk AL,
o S DR PR sh P A 2R S 3 3 388 A% TR 1) T BOW s W BRI 2H 1) 485 1) s et AT
SE R AR A, AR T AL L ZRE PR AN g B PRI LA S 75 2o 75009 ) B
RUWE PRI e S R SRR A 18, B KK-Ay /NI, MODY3
TGk C5TBL/KsI-db/™ /MR A%

STZ FHSHIEMLAE SD KRG BILIR— B T 1 B0 JRIEHTE T,
S5 E LI SRR AR, B R R T 5, RO R B O AR E
R Rk, HIE% SD KEAHL, STZ WS &M SD KRk HEREE,
SR BE g0, T ELAE AR AS 5 T, AR IR BB AL Gt i g, YHWR ) W
D, ABEEURERS, FEEER, RMARKAD. AEER. KA
R, XA S T AU PR B R B AL, BTEL STZ B3
MAE SD KRB AT Ay T AL0E R A 0 A2 1 sh e

1.3. 3 BERTS AR R REEHLE

M A R AZ ) R BEAR A E BRI MBS MEE R oA, B
WEE, ERCAR AN AR TR, AR D RE S R DL RN I B A
e SR HATHIRETT,  S1RRE BRI I AR BOHL A RT LU B DY AN I T K A
B, BEWEIL BB AT L BT Jm R T TR, AR B A7 B B AT A B
FAAERERHIE SR B, AERE PRI K SRR R, e A B AN~ LS O3 I, R 0 i g
RN, AR LR A IR AR R, S BURE LB, A R
HRBRR S1 A K, RISt 2 S 22 AR Dol /D fi 25 51 kS A BB SURREE T B
Ry #8 FH 245 18 s L4001 7 P LW S oA R PR A BB A S B FRREIR . AT AT
R WY BE o < Jee A B A PR A R AL R T R R, AR Y &
51 S R 0T 4 S B 1 i Y R Ak R R i, AT b e BRI AN TV AL, R
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wl bR, RASHEGEE. =, BEAZORTINRER, s
AR — LR S M R B N i AR R 2 A A AL P4, R PR B (R A
BREES, JE IR BB RIE T, R EOR T SR N, SN A%
K7 kappa-B [J¥iE, FEZ DNA Hidii, TG 7 A A B0 AT wh 2 240 B 1
T, RATEAIREN BT T RERIS, M 51 I 1R R 5
A HHAREM CREEACLR TN Ja, BRI 51 ) A7 R 5 40 i
AR A I RO I T K S F A A S AR B R e =, B
PRI REfE 51 S A Y R4l Na™—K* ATP BREVEMERRAC, SEUA B SRS M
KA, FASRIRN TS, AR ™ U, BFFERY, B
MR EE AR A T, SRR RAAE KR L UGF-1). TGF-p 4%
RGP T o W S MIEPIGR-1 TR, AR LRI 6 /gy,

AL B S R A Y, W B MR TG T M2 S BB T 4
R 5 RE 0 RN 40 0 Sh B S R A R RE DR, TiAh, B RAEAR R T S AR AR
ERET AEZRE NS 7R RE AR E s 2 mad e . Bk,
MELERATHS S TR R AR, (H T 52 WRRh s Wik LR 4 i
N SRR A — 84 .

1.3.4 HERSRARRERETT

W R e % 5] A A SRR B T R, A R AR S R R 0 R A A L5
B, B £ R 25 WA R 95 BEAL A A B SR AT VR IT o YR 2 I PR AT AN
i PR 560 2 B 22 b 4 L R 1 Rl Y 35 8 o b B A B A 3 L e 0 R B R 0, AT
(b D a™ . BB EAEKE T AGF-1) ’—MEZIaeiE ik, e P
Y)W (substance P, SP)  FHZUREWS W (Rt b A HE ™, 7EIR IR IALE
NS IGF-1 F1 SP 1HR 247K R iA YT Hy AR 2878 F7 M A LT A8 A2 J2 mOIR A
JEPT AL (RIHE PR B, ROCR ™ . MK (NGF) FIH R (TrkAD
FENRIAE bR RE™, ARIMKAE R NGF Rt 5 i M b 4
RS TE A 34K, R S 25 B v R B Ao 27 R M A M A R I A R R £
b AR AR, STHRME R, WA IR A I S — R B AR
A RE TR B /ENGFW 2 5] IR I 78 ML A S /I ™ Bl 284 K
T (OGF) &&H Tyr-Gly-Gly-Phe-Met FEATLAK, TE4. RBMIE F R,
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