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* Inhibitory effects of hydrogen on corneal neovascular-

*

. ization in rats with alkali burn

WEN Shu,YANG Wei

* [ Abstract] Objective To observe the inhibitory effects of hydrogen on corneal
¢ neovascularization (CNV) induced by alkali burn in rats and its underlying mechanisms
¢ Methods A total of 48 SPF-grade SD rats (48 eyes) were selected and randomly di-
* vided into blank group, control group and treatment group. Then the model of CNV was
established successfully induced by alkali burn in these animals. The treatment group
2 was given 1.6 x 10 % hydrogen eye drops,the control group received tobramycin dexam-
, ethasone eye drops,and blank group left untreated. And CNV length was measured on
, day 1,3,7 and 14 after model establishment, followed by calculation of the CNV area.
; The corneal and aqueous humor of the rats was removed on day 14 after alkali burn.
. Then PEDF protein was detected by immunohistochemical staining, and RT-PCR was
. used to detect the expression of PEDF mRNA in the cornea. Additionally, TNF-« in the
. aqueous humor was detected by enzyme e-linked immunosorbent assay ( ELISA). Re-
. sullts The area of corneal neovascularization on day 3,7 and 14 after alkali burn was
+ (3.26 +1.82)mm",(8.59 +3.98) mm” and (3.24 +2.34)mm’ in the treatment group,
« respectively, (4.27 +2.68)mm?, (6.44 £4.67)mm’ and (15.98 +4.75) mm? in the con-
+ trol group,respectively, (9.49 +2.79)mm’, (17.71 +4.06) mm’ and (25.35 +1.40) mm’
’ in blank group, respectively. The CNV areas of the treatment group and the control
¢ group were less than that of the blank group on day 3,7 and 14 after alkali burn,and the
$ * differences were statistically significant (all P < 0. 01 ), but there was no significant
: difference between the treatment group and the control group on day 3,7 after alkali
> burn (P >0.05) ,while the area of the treatment group was significantly less than that
® of the control group on 14th day, and the difference was statistically significant (P <
*0.01 ). On day 14 after alkali burn,the results of immunohistochemistry showed that the
expression of PEDF protein in corneal epithelium was significantly increased in the
treatment group than that in the control group and the blank group,and there were few
. new blood vessels in the stromal layer. RT-PCR results showed that the expression of

6

PEDF mRNA in the treatment group was significantly higher than that in the control group and the blank group, and the
difference was statistically significant (all P <0.01). ELISA results showed that the content of TNF-« protein in the treat-
ment group was significantly lower than that in the control group and the blank group, and the difference was statistically
significant (all P <0.01). Conclusion 1.6 x 10 "® hydrogen eye drops can effectively inhibit the corneal neovasculariza-
tion which induced by alkali burn in rats.
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7“\ HIRFHT R H 14 X2 CNV KA, HH CNV @R, #5665 14 RIEREETIRKR A BREEK, %&éﬂm%%ﬂ’é@
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AR R ' 1] J5T i) o S48 &R 43, & iR JG I
EARD R R MBS R R R, (HAE ™ E W
et AAE R BRSSO
H: 1l 48 ( corneal neovascularization, CNV) , A~ A] &
SR A I 1Y A R A RS TR G R AR
S HER RV A e &, H CNV g R I 1 &
Ak R AT AL 5 T B IR 2L TR R B aE W, 51 AL
TR R R B, AR K IBE 5K, B AR A 1 IR v a2
HBEMEFWRR E R, R ER, IR
HOZMRFRAL 27 1 B AR A i UL, s 01 v T
WRIESERIRE R, K& HANAIT s R 2, (HAT) 6k
Z oy BRRRRIT 20 . Bk I AL A R B A 4
TNERIK (Hy 7K) 2 4 B RN 25 1 8 2 0 AR 3R 3
T AR, H, KRR G 7 n m
HEEHIT A L4870 8 AR DR PR D) B A R X R e 1 -
TR ARt SO 03 55 05 T #0 A B itk e
ALY FEEASE Hy AKX K BB 755 1 CNV 1
FHIER BRHE Hy 2K T F T I R E I F-a
(tumor necrosis factor-a, TNF-o ) 0% | e fir
¥ (pigment epithelium-derived factor, PEDF) A4k,

1 RS

1.1 XIEsh#. 2 Fik A SPF Z¢ (g 5k B 4 SD
KE 48 H (48 IR) , A IR, ek, 45T & (200 =
20) g,y B BT IR4EE R B KR S a5 ol
1.6 x107° H, /K (db ot 1§ J1 & U5 2E W Rk A R
), 2 AT B 2 M RN T IR (LK, 55 [ % IR B
oS ORI 328w ) oK B (R0 ),
Trizol % 8 & 1 #2 B 7 ( 32 [E Life-Invitrogen /%
A)), cDNA & iR 7 & ( 35 E Thermo-Fermentas 2
A)) , 9 E i PCR G & (1215 Qiagen A H]) , S0
HAUL2: Anti-PEDF HifA& (3£ [E Abcam A F]) , KR
TNF-o ELISA 12050 & (5 3 i 45 2B W) BB BR 2
Ao

1.2 7%

1.2.1 W5 HES CNV ER il FRAE KR, PR
R R 100 g - L™K A ABE(3 mL - kg ™)
I T SRR I, PR I RS 50, 6 MM 1R T i MR A e IR
BT B, HERR IR F B 22 o B A R PR IR TR
TR 3 AT HRRIE, TR 3R, e g — Hiwg HAR
3 mm FUZYELC, K4 wL 19 1 mol - L' NaOH ¥ ¥
TUELR 90 s, fi H A0 AR, W B 45 B2 2 R i
PR UE AR B TR B A B rp e i 40 s JRUF, 57
RS 30 mL Az FEER K pr e 45 B o ASCHY ol Dy s A -
£ B T 2K o TR B S, o RS R 2 R UL, HEBR A
et Ja A FR B 2R FL AR B ™ E AR LAY K B
48 HR A o

1.2.2 ZWHAEMLBHFE  ELhiAET CNV B
A48 IR, FEHLAT AR T2 o B NS 4, B 45
16 MR, JAIFAL T 1.6 x 10 7° H, KRR s Xf HE 21 45

T ZA R R M FE RN IR IR, o R 1 i (4
10 wL) 5K 4 K GESLG ) 14 dy 25 AR
AbF
1.2.3 CNV HBRIHEREESHT 70 Ty
JEEE 1R 3 R T R 14 K, R AT
BIEEECE R B R G, WA IR VEA T 58 5 A .
FR A BRI 2 I 9 s A I A K R« AR BRUA i 2%
9 ~3 fiph i —REZ, 12 ~6 B AR H A,
X SR ZNG AR R 4 DB, R Digimize Image
Analysis BRI £ 25 G2 BR N S K 1) — S I8 B (A
Mgk HA il B2 /N T 5 A B 2 U0 46 7 B8 A i A
KEEAUE) o 1155 CNV AR 288 Robert 203X S =
C/12x3. 141 6 x [ = (r=01)*],H+ S 3/ CNV [
FL,C 2 CNV [ 1 25 5] J] Bh s 80, r i f B 12 24
3 mm, ! AEAE AR
1.2.4 SEBHAANFLEERN PEDF EQ R
BRI JE 5 14 KRR T TR A5 14 S W A 2 59
FIAHZL, B 40 g - L' SBR[ 52, A
M H TARERMES S wm Y. SRHAT SP A6 I £
M 4 PEDF 8 H BRIk . H AL , EDTA $g )7
B (pH =8.0),95 CEE 15 min, (KF53%k 3%
H, 0, BEWT PN 51 3 S AL P i 3 i L = 0l 3 5 i
M, PEDF Husg BEHTAR—HT (1 200) , % R0
B 2.5 h, AR e — 5o SP %, DAB i
o AR RE YL BiKE B g R R, e
TR N LS IF 40 o G €a 45 S5 A W DA i 15 A
(B ) 20 o b BRR B Uk FHPE 2RI . DAIEH A
JEZH 40 PEDF 335 4 [ PEXTE
1.2.5 RT-PCR # il PEDF mRNA £3&  Bibels
JE 5 14 R BIBRIETC P 2518 T WS A 2 8T T # A
41, Trizol P42 EL 8 RNA,10 g - L7 B b8 i
VKBRS GACT g H 4515, AT B g 2 18 S
128 S P4, 28 S RZZ 18 S IPIFETE. ¥4 5 pl
A RNA 5% 5% i cDNA JE 4738, PCR R 4514 K
95 °C 2 min,95 C 5 5,60 C 31 s, PEDF f{] B-actin
¥R 40 MG B H 9615 5 1Y 22 Ak 52 s A Ul
PCR ¥ SO0 B — MG FR Y 38 7= i A2 4k, 38 3
Ce AB X E MG BAR A T AH X 2 4T o
1.2.6 EBBEEBRERMEZEKRNEKF INF-a 52
BE T JE 56 14 K, DR BRI TG 1A 4% 14 1 Sl B 5 7K
JE ol as AL PR EAL AR L. &S AL
JFE S AR BRI 100 WL, 23 L3 AR o & AR A
i 100 wL,37 CHFE 90 min, PP 77 LK,
BT, B AL Z AR TAER 100 L, BFtrti
I EERE,37 CHRE 1 hy 7 LUK, AT, etk
3, BRI 1 ~2 min, KZYHEAL 350 pL, T f
TEWOK AR E 330K FL N VAR T 5 AL B 25 &
TAEW 100 pL, fin _EAERE,37 CR A 30 min, 7741
R, FL T, Pt 5 R it AL W 5
(TMB)90 L, bR Al b A 37 °C kLI F 15
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min 72 A7, SHAREFL H B AR S I B T 2k 4 AL
JILEL 1 SR7 ST UNTY D% S | F A DR VAR s G R (4
- BERRACAE 450 nm P AFLIROLRE (A) (H.
1.3 Sit=7E R SPSS 17.0 Geit 24k or#r
W T B AR + ARUEZE FR , ZdIA RIS
[f] 5 CNV [ F1 . PEDF mRNA F£iA M TNF-a ik H
BRI N R J7 22091 (ANOVA ) o P <0.05 S22
FAGFE L,

2 #R

2.1 CNV MZmER a1 K, &40 I
FAPUBEZ A8 POk, oA WL AR L4 28 2 K M
B EB A m i, 3 o 2 K b 4 4 o, LA o BdE
BIG S5 3 K, 4 4 ¥4 D0 Ak 45 26 vh A B 2% v £
e XA K, 25 4R L ONV AR K34 KTk,
EBRPR, B RO A 0 W, H A 35 A B g X
FIEFER] 172 ~ 1, KR, e X1 7
I 5 X AL 5 38 7 LA 0T UL A a4 2 e AN, A=
FRARBR , TET BE 2 A A Rz v e X dgfe 2 T AR K (]
U)o BBIIEES 7 K, 25 FI4l CNV AR A 5 i i,
AL, A USRI, A B B R B A A A X IR
ERRIT AL A K R B, 504N, 1A T AL A I
Bz O SEAS LA % B 40 A 5 e ] L 35t 92 T (
2) o TRERMJEEE 14 K, 25 N 4UBH AR LA © 1k i b
o LK L 4 5 0 BEZE AT LB TN I A5 AT R AR
#OaBREZ RN, BXERE 172 DL, #8455
Fr R S X AR 2 0 2 FL 5 YA YT 4 R i/ i B
Bk, HoAx A s R T, IR (B 3) o

Bl RRUMAIEmGEIE S 3 K CNV . A B .CMalhaH
4 X B R A

S N[ENFE] 5 CNV AR OB 0 WLZE 1, Bl
BAIEEE 3 R T KA 14 K jRIT AL x4l
BNFa A, 25396 B &SI E (¥ P<
0.01) ;BMEMGJE 55 3 K BB T R, IRIT 4L 5% 4 2
SETGI2FEE (R P >0.05) s ilke a5 14
KOARITHMH B/NTX R, 255 B8 B EFITFE
X (P<0.01),

2.2 REALALZLERN PEDF ZEARIE 6
Bef)a s 14 K HE Y ss  Bon, 2 4 L A
b BT R AN (& 4A) A KRR M am 3
HaAE AT UL RS B A I A, IS s PR AT L R £
JHL s Xof BEZEL (1] 4B) DLER 43 #f I e ek, R 2R 4120

TR, BT R AR, ol WL 2 0 A i LA, R
ARESEAiIRER: 3 W K= PN e ) D FRT= i
([ 4C) WA LB B /D VFR AR , n] AR A AL
FEMPBEE A PR 4E A, ERBAd . SR A
e g @A R R 1697 41 PEDF 3 1 %05 T/ I
bR )R AN A B I, AR A, T
DL Z AR, LA P9 B AR I T € T TS, B B A 15 X
MR4H PEDF SEETEMME BRI 2, AR E (0, 40
P R, AR 2 ORI A I AR P B A P A
Fik; 2 H 4] PEDF 8 B 1E A I b B I i A PN B o
AOREFR(ES)

B2 KBRS T X CNV B, A B.CAIhA
1 XHRALRIS AL

B3 RESMRBSEH 14 K CNV B, A B.C 4r5) %
E4 o BG4l

®1 KRAEEREGEAERES3 HCNV ER

(x %s)

CNV i/ mm?

A 3K WK #5114 K

2EHH 9.49 +2.79 17.71 +4.06 25.35+1.40
X B4 4.27 £2.68 6.44 +4.67 15.98 £4.75
RIT4 3.26 £1.82 8.59 +3.98 3.24 £2.34

2.3 RT-PCR # il fa & PEDF mRNA %3% RT-
PCR £l f B 41 20 PEDF mRNA 255 8w, Bl b
W5 14 K IRy AL M ZH 4% PEDF mRNA ik
A 0.68 0. 18, XA 4 0.47 0. 10, 25 (4 N
0.22 £0.47 JGI7 40 B 5 T X IR 2s H 4, 25
WA L (¥ P<0.01),

2.4 ESEKGRZ B S8 MIE BB K TNF-a Ri%
ELISA 40 55 7K A TNF-o 25 [ 7% 1 45 58 B,
BIEH 14 R IT A K INF-a EH SR A
(24.09 +6.02)ng - L', XF HE 41 (38. 88 +4.36)
ng - L' 259410 (58.55 +13.25)ng - L™' G974
BT RAS S A, ZR WA B ESIFE
X (#H P<0.01),
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B4 JCRUANRBEEDI 14 KA HE e, A2 {48 0 IR C Ry

B S CRUAEBEEDI R4 14 RO A b2 e sl PEDF SRk, A2 A4 B0 R C R A

3 g

BE 315 3 1 CNV 21 Z 4B T2 5 3441
AR — A d . — 5 I, R
FUEEE B B EREER AR A AL 2, Ak
FEEE & AL i R, AL RGBT AL R GE R
17, — ZR YL SEAE K 40 e R A0 a4k I i R
i, S 2 CNV 8 o5 — J7 T, B 5 A RS B i Ak
(OH - ) MRS 7. BEEFSHANWIEIZS,
A 20 2R, B ST A, B ) o Ak 28
] URFRY Y, 20 A B e AR N, 33— &R 91))™
FTIRM A, HATE SQUESEr FE N Z A i
BN B AN AR I RAE P TNF-o JE 452 i 2R
1 /i ( matrix-metalloproteinases , MMPs) . PEDF %
IR ABFFE A R Z [0 1 ¢ R X CNV | 13 B Ay
TR EEE

H, K BA PSS | P promrto 45
FIY S HALH— 5 15 OH — Fladd 400 s 3 B 25 7
(ONOO - ) b RAF BRI EAAAE T 5 73— THi
TR SR R - G0 40 B A R R TNF-o 558 BT
YER . H, KIE BA X731 it/ KRR e
RLGF RS OS2 M 5 S A LR (AR S L )
AR R . Kubota 25 38 b i 1 A BUBBE 17175
FH CNV B8, % B H, KAl L] NF-«B {5 =il

e, i OH = AR p H, 0, A0 AR it k. Bet
JE S B EEH (0.5 ~0.6) x 107 H, /KHEVEIRBREE
11 30 min, Xf HEZEL i ] PBS, 25 5% ], il F H, 7K i
CNV [ U VEGE ZRkK-F- BB AR F X R, 4727
#HUSURI L, KT AT A RS LT RIS
(AR P s 5 W E R % B R B H,
IKIS LS 1 CNV AT AR
ABIFER T IR 1775 T 1) CNV AT, 1548 2%
VA9 CNV BLRURH L, HBLHI B 2 i i N R
A YRR RIAT AT A TR . AT Hy 7K
TR, B 1 (2910 wb) R K 4 0K, 245 2 14
o X HE L B A e 2 KA T HIR T, 0 ) 7 Tl
Betilast 1 K 2R 3 KV T KM 14 RWEE CNV A
KR, 5 2R B 167 4L AR B 2H 7 4% I ) s
ZHAV R, ZRA G E L (P P <
0.01) s BlbE e o 3 %, iy 4l CNV [ B /N T4
WAL (RS ICGeH 2 B (P > 0. 05) 5 BliBe 13 26
7K iAITA ONV B R TR IR, 22 R 04t
B (P>0.05), %EHNER H, KEHE T HH
CNV BIFEF (B 50 B AR L, REIACR 22 57 4 o5t
TAE o eI 31 CNV 2130, P fh 251 1%
AR 22 5 (HBEE FIZG I ] AYSE IS, ikt a2 14
KABIT 4L CNV HFRB] /N T X AL, B R4
A A, A Z A R E LRI E (P <
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0.01) . FFHAMFFEKM T B K 77K H PEDF mR-
NA J TNF-o 251355, ilbe i Ja 26 14 X IRIT 4L
fEi4 21 PEDF mRNA £ & B & /5 X B4 Fll2s B
W, 2R EBESR T FE L (¥R P<0.01), 3h
JrA K TNF-o A SR BT R4 525 H
W, 2R E B ESRTFEE (¥R P<0.01), K
I, H, A R K BURbe 53175 5 1) CNV HLA # i 1
FH, P RE IR o 45 0 PR 7 TNF-o, 4k 17 $2 5 PEDF
Fek o, MR I, PEDF S 2 01 7 Je 5 1 PN U
PEMAE IS K7, A @Rk, H PEDF {3 il 1
FH X AR LA, XA I A8 05 & e, BT
IE R IR 2 23k, oA Ay A 2 R £ 5 B g 4k
JCIL A i S B R . Yamagishi 25 BF 5% & B
TNF-o BEH AN P I8 P 420 Al 58 09 7= A B B 3,
HEFEAMM A ZFE-6 1=, JE T A8 P K2
A K AT RS Y PEDF mRNA ik,

ABEFE R Hy KA R 1.6 x 10, A ULHR §ij 57
N4 B TR O, B FR A AR IR 97 ok R v H B 2 431
L. B, Hy AKFEIRIF IR0 3 CNV TE
B )5 0 AR AE W5 AR RAE A — e Ml /e, B
TCHATATT RO B R S e o . R R 2K
25T FEUR T WLAPERRG i RGBT A
WEE  f I ZEFL% . $iT VEGF 254t 2 24 A1 [ 4 4
TRYT R LA R 58 A S BRI, L 28 254 ROXHE
TRYT AR FYR YT, HAE A R, 5 R R 2 R E
S AN T S S UG IR R RE LR iR TR
Hav i, H, KJE ARITER , FREUT (E H M A% K
B, X AR TG B 8 2 @I AE L, AR 9T AR AR DN,
BN ARG RIATT CNV S T — Pt i 5w

S % 3k
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