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() DMEM $5 529 2 L0 )G , B 4 i TR ST Ui g T2
L H 1000 1+ min T BG5S ming Bk FIE SR,
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NGF 1FE [ 8| % & %] 4 5’ -TCATCCACCCAC-
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TGGAACTCGCAATGCCGAACTAC-3" | JZ [1] 5| ¥ 2 5]
3 5’ -TCCTTATGAACCGCCAGCCAATTC-3’ ; GDNF
E 1\ 8l ® F 5 K 5 °-CGCTGACCAGTGACTC-
CAATATGC-3" , JZ [a] 8| ¥ £ %1}y 5’ -AGTGCCGC-
CGCTTGTTTATCTG-3’ ;CNTF 1E [ B ¥ 5K 57 -
AGGTGACTTCCATCAGGCAATACATAC-3 ", % [i] 5|
¥ /K % K 5 -TGTTCCAGAAGCACCATTAACTC-
CTC’ ; PEDF 1F i) 5| 9 ¢ %1 & 5 -CAATCCTGA-
CATCCACAGCACCTAC-3’ , X M Bl ¥ F 5K 57 -
ACACAATTCTGGAGGCACTCTTGAAG-3’ . ¥~ #i8 4
.95 CHAEE 15 5,95 CAEE 15 5,57 CIB A 30 s,
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RS - B0, B BV R, 11 )5 R A BCA 36 7 1 i
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FH50 g - LT BEIRWAH 1A 2 b, Jin—PRm B (1 -
500) ,7F 4 CrkFHME 1 B 55 2 KA TBST Pef 15
min x 3 YWJE I ZHR B (1 2 8000) , HiRME 1 h
JFFH TBST 9k 3 WG Wi . L Image) 40 2
EIZ ¥ B 454 5 GAPDH NZ 15 LL(E/E A B E
FEXTFE IR AT AR R I 45 2H K B A s 23 rh g 1T -
S #E 1 NGF .GDNF \CNTF 85 1 3Ri8 7K.

1.3 HZitZFHiE RAS %84 GraphPad
Prism8 4TS0G0 B4 Ab PR, 25 UL £ ppifE £
7N, PIEH A U BCR T ¢ A, K37k i :a =0. 05,

£1 FEIRE NaNO, F14bI2 AT (8] Neuro-2a 410 iE 14

2 HR

2.1 CCK-8 #&ill NO ¥} Neuro-2a £ Bl 1% (4 £ M

ZIHTCE T 7 A NaNO, W FERREEFN 4 4> [A] 4
FE, Hd 10. 00 pmol - L™" NaNO, 4t 34 Neuro-2a 4f
J124 hj5 Rl g 2 4R = AN G 44 51000. 00 wmol « L7,
10 000. 00 pmol - L' NaNO, b3 Neuro-2a ZfJfi 6 h
Je X A P TG A I 52 e, 24 b JiE AT S R AT A
TEPE. BRIt BA R PERY NaNO, ¥k i 10. 00
pmol + L™" 1000. 00 pmol - L~ {4 5 £k 525 iy
WEFRRE (R 1) .

AN [ 42k S (1) 240 0 5 4/ %

NaNO, #J¥
6h 24 h 48 h 72 h

0.00 pmol - ™! 100.00 +0. 00 100.00 +0. 00 100. 00 0. 00 100.00 =0. 00
0.01 pmol - L™ 101.00 =18.33 105.67 =10.02 108.67 +6.03 103.67 £6.35
0.10 pmol - L™ 98.33 +15.57 103.67 +11.85 110.00 +11.36 105.00 8. 66
10.00 pmol » L~ 111.33 £23.76 116.67 +5.69 * 120.67 +7.77 120.67 £6.03 *
100.00 pmol - I.7! 93.33 £20.53 105.67 +19.86 93.33 +5.69 99.00 +4.58
1000.00 mol - L™ 89.33 +10.02 178.33 +6.43* 53.00 £5.29 ** 69.67 +4.16
10 000. 00 pwmol - L~ 96.00 +9. 54 34.00 £6.24 " 39.00 £4.58 ** 41.33 £5.77

#:50.00 pwmol - L™"4AHLL, * P <0.05, ** P <0.01,

2.2 mAHBEARLNZHEMMBATE HHKE
J70.00 wmol + L' 10.00 pmol - L' 1000. 00 pmol -
L' NaNO, 4bPE Neuro-2a 4fi il 24 h J5 , 15 41 it
PT-%55 K 18. 60% ,13. 00% ,19. 48% ; 5 0. 00
pmol - L™"41fH H.,10. 00 pmol - L™ 20 4H i i - %
FEAK (P <0.01), 24 NaNO, ¥ ¥ 7} & % 1000. 00
pmol « L™ B4R T-3R 117+ 2 0. 00 pwmol - L™ Y
JKF-(P>0.05) , H:2 Won HAfsp e (8 1) .
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El g El
S0t 510 510
f=2 ou [=}
St 2 S
a7 a3 =10k (B il a3
N = 100 e et
= L l80: W) | 0.898% 3J 10° s62%e|  L7on| T Lo 9B | 108w
B S &) : S o
= 0° 100 10° 100 100 T 10 10 10° 10° 100 T 10° 10' 10° 10° 10'
FL1-H Annexin V FL1-H Annexin V FL1-H Annexin V

1 el A R4 & 28 40 B R = 2

2.3 A [ERE NaNO, 4125 Neuro-2a £ fa # &£
TREVHRERALEER A 0.00 pmol -
L~'.10.00 pmol - L' .1000. 00 ol - L' NaNO,
Kb ¥ Neuro-2a 4Hfif] 3 d J5, W% B -G048 &5 1 (4%
) MAP2(Z1€5) Fl SMI312(Z1 65, ) 1) G e o e g £
5K 50,00 pmol « L™ 4140, 10. 00 pmol -
L2 B I -804 76 11 \MAP2 1 SMI312 = Flipli &5

P AR X e ik m 438 in (328 P <0.05) ,1000. 00
pmol + L™"2H = il s 22 ST AR A8 W AH N 2 i g s A
FEAR, H 22 RG22 L (Hh P >0.05)
(K2,

2.4 NOEREGOFAETRMIER ETrrddiE
SpaGZE . NaNO, /EFHeE H 10.00 pmol - L'y
S5 AN M T L A B S5 R R R B R R
TRIT IR J5 R LA S, 45 TR R RS 1 d
3d.7 d,5 PBS 41k, NO 2 K Rl b fr i %
BTt (3920 P <0.05) , [R) B Bk 423 T 35 A £ i TR
AR BB B R GG R E— RS T NO X £ i
BB EER (B 3) .

2.5 BRAXRAEAAGHZERETF mRNA &
Fik  AEWUREGIE T A, SR FH SR O f PCR A
IR #2578 37 [ T NGF . BDNF , GDNF, PEDF |
CNTF mRNA [Tk &, 25 R BoR : 5 PBS 41 A
Fb ,NO 21 K B A 4020 NGF .GDNF .CNTF mRNA [
FHXFF IR R (B2 P <0.05) (K[ 4)

26 RAARAEAA G BII-4EEB.NGF,
GDNF .CNTF i E B &L [ER  Western blot #;
RN b a7 d, 5 NC 414t , PBS 411 NO
R AN L B -3 & H . NGF , GDNF ,CNTF
EE RBP4 & (¥ P <0.05) , 5 PBS 4]
HHEE, NO 20 KRR A B4 20 B T-fa 3 26 11 NGF
GDNF ,CNTF ()35 [ 2 5/K 34 0H 3 vy, 22 55 394
St E (¥R P <0.05) (E5) .
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B dh G R F) BT & A kA%, 5 PBS 4481 P <0.01, " P <0.001, DI.D3.D7 43l &7t s1d3 d.7d,

* * NC4  PBSZ  NOZH
i 30 ] (] B III-4 EL500 0 0 N
2 —‘ s B 1 % F
= W xes cirp D - . B Ne#
z - . =
z Wl rsil | o Lo W PS4l
=20 F [ vost O NoZ
0.5
carpi (D - -
10 + 0.0
conr e« @ B TII-#4NGF CNTF GDNF
B
carpt e (D @
0 & = e A
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NGF ,CNTF ,GDNF E’]EEE%EL'E A Western
B4 WRHGE7d,EAXRRARKRAAHHE blot 4l & 48 Xk & f B4 22 b B II- % & & . NGF,
B EF mRNA B)RiE Husask,” P<0.05, CNTF GDNF # % & K& HL;B. B atast kit &, B

" P<0.01, gk, " P<0.05,"" P<0.01,
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2278 7 IR T FP A AL AN pf 22 2 G0 b il 42
TG DA S R st 28 G 174 248 425 e o L0 T ) 91
HF o B AL A B 2252 3605 A IS 22 F AR Y
MU0 22 B/ H i 2275 37 178 £ B 22
R B E A E 245 8] THESZ, NGF ,CNTF FiI
GDNF S5 28 5% K T RE S 45 & A I b B2 v (R 4 O
BT A S A5 S, I AE A L R i B A
1652 LUK f R 28 A s A P R P T RO
F5E K B8, NEE 4] NGF A] fi ik rp 58 1 3 b 278 33 1k
SR 1 At L R, WA I 22 AR
TR P IR T R e TR KO R 9T A R A 4 T
AWM EEIERZ —.

2 RGP, AR LR ) NO 2 549042
4T JS R i XL 97 2 ) 91, DA T A 81 e 22 R 1 A
o EWRER NO NSz ik, S8 2B 171
PR AT XU AR YR AE 40 i K ST Y S BG4 R AR R
ASH ) B NO A 4257 Neuro-2a 41 JL 11 40 B 36 4 LA &
M2 TTAREPII IR, H I B B M 28 R,
T = M BE i NO % Neuro-2a 40 fifd F=4E T B 2.1
YAEEME . FRATHEI , NO AT A 2 38 o 9 iz 58— 4 4k
RA T (eNOS) Fih 221 — A AL & A i (nNOS ) H:[F]
KIEVER . eNOS T i L3 P9 K2 410 i Fl iz 8l #4850
AR R E R W AR BRI A P, eNOS A2 B R
NO W] 5 IR AG ER, I 78 K 10 H A7 39 58 o 78 24 (5
1, aNOS FEAS[FI 2T 14 H1JH i 25 200 M v 244 32
i, LA o 22 40 R0 25 I 40 i PP A 3 5t A AR A1
FRBESE . 2440 & 1 22 52 31 7 sl 405 B, 32 5 b
€ JE 1B 114 5 HE 400 it 25 2% 3% nNOS!' o [, WL ¢
eNOS FI nNOS [ FL[RIVE FXT 1 B w28 F A 2ok 2 o i
2B IR T IR R M AR AT 1) S

ST AR AN SE IR 25 5, FR AT BE H NaNo, 1
M SR E 9 10,00 wmol « L1, DI vk B 41
FHVATT R B B e 475 , 45 R R - NO X T #f i |
K E A & B EWREIEER . A TR A
P16 S 1o A v i 428 R TR T Rk 1 AR AL, FE IR e
ila 7 d AT A K BRI AL AT T 2B ¢
Yt EH PCR F1 Western blot #50l], 25 -5 01 . 5 PBS
ZHAREL ,NO 4 KB A A v & oohr B B -
HHFRIBIKF-LL S NGF (GDNF (CNTF X 3 Fjffi 2878
FEH 1) mRNA FEE R KE Y & . X Ui 7E
FRE_E R 0518 2 Bt FE v, NO B 25 1 1 A el
28 IR R T 10 A2 B, 26 B BH 51 A T b 2208 5
1EH .

ZE F R ARG KB, KRG 540 T NO fE
HERI 2 20 B 1) A DA B S 22 0 bR i W 1) 23k 5

FER B B e 15 2 e Jey 3 2 FH AR NO - 2k
FTIATT, ALXT i S b Bz R g R 2287 A ) A ) 5
YERT. DA RZIRERH], NO R AT B2 IR YT A A 205
AR EELY NI Z—

S22 3Lk
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Effect of gas signal molecule nitric oxide on corneal nerve regeneration
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[Abstract] Objeetive To investigate the effect of the gas signal molecule nitric oxide (NO) on corneal nerve regen-
eration. Methods In this study, sodium nitrite (NaNO,) was used as an exogenous NO donor. In cell experiments,
mouse neuroblastoma cells (Neuro-2a) were selected and treated with different concentrations of NaNO, to screen out the
optimal neurotrophic concentration of NO. In animal experiments, 30 SD rats were selected, and 10 of them were randomly
divided into the normal control (NC) group. The remaining 20 rats were used to establish corneal alkali burn models and
then were randomly divided into the PBS group and the NO group, with 10 rats in each group. From the day of alkali burn,
rats in the PBS group were treated with PBS, and rats in the NO group were treated with 10. 00 pmol - L™' NaNO, mixed
with PBS. After fluorescein sodium staining, the healing of corneal epitheliums in rats was observed and recorded, and its
rate was calculated. The cell viability was detected by CCK-8, the cell apoptosis by flow cytometry, and the expression of
neuronal markers by immunofluorescence. Rat corneal epithelial tissues were collected seven days after alkali burn, and the
expression levels of g [I-tubulin, nerve growth factor (NGF), glial cell-derived neurotrophic factor (GDNF') , and ciliary
neurotrophic factor (CNTF') in them were measured by real-time quantitative polymerase chain reaction and Western blot.
Results The viability of Neuro-2a cells treated with 10.00 umol - L' NaNO, for 24 h was significantly increased. The ap-
optosis of Neuro-2a cells treated with 0. 00 wmol - L™", 10.00 pmol + L™", and 1000. 00 pmol - L™' NaNO, for 24 h was
18.60% , 13.00% , and 19.48% , respectively. Compared with the 0. 00 pmol - L™' group, the apoptosis rate in the 10. 00
pmol - L' group decreased (P <0.01), while the relative expression levels of B Il -tubulin, microtubule-associated protein
2 and SMI 312 increased (all P <0.05). Compared with the PBS group, the corneal epithelial healing rate in the NO group
significantly improved one, three and seven days after alkali burn (all P <0.05). Compared with the NC group, the relative
mRNA expression of each neurotrophic factor in the PBS and NO groups increased (all P <0.05). Compared with the PBS
group, the relative mRNA expression of NGF, GDNF and CNTF in the NO group increased (all P <0.05). Western blot re-
sults showed that seven days after alkali burn, the protein expression of BIlI-tubulin, NGF, GDNF and CNTF in the PBS
and NO groups increased compared with the NC group (all P <0.05). Compared with the PBS group, the protein expres-
sion of BII-tubulin, NGF, GDNF and CNTF in the NO group increased significantly (all P <0.05). Coneclusion The gas
signal molecule NO can promote the growth of nerve cells and the expression of related neuronal markers. In the rat corne-
al alkali burn model, local application of exogenous NO can produce obvious nutritional effects on the corneal epitheliums
and nerves.
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