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Effects of hyperbaric oxygen on the expression of vascular endothelial growth factor and tumor
necrosis factor alpha in the agueous humour after penetrating keratoplasty in rabbits

Xie Ying-bin, Wang Qiang, Lei Ning-yu, Zhang Lei, Ren Li

XERR:

BESEI T EMEREE T o MERNEERKEFRE 2RO HTEMENRR, HMIH ARBEEHR R
HITEE.

Abstract

al

BACKGROUND: Studies had demonstrated that vascular endothelial growth factor (VEGF) and tumor necrosis factor a
(TNF-a) may play an important role in immunologic rejection after penetrating keratoplasty, but the interactions between
hyperbaric oxygen, VEGF and TNF-a remains unclear.

OBJECTIVE: To investigate the effects of hyperbaric oxygen on the expression of VEGF and TNF-a in the aqueous
humour after penetrating keratoplasty, and to study the relationship between VEGF, TNF-a and cornea transplantation
immunologic rejection.

METHODS: We used the chicken to rabbit model of penetrating heterograft. Sixteen healthy New Zealand rabbits were
randomly divided into two groups: control group and hyperbaric oxygen group. The rabbits in the hyperbaric oxygen
group were treated with hyperbaric oxygen from the 1% day to the 6™ day after operation, and the rabbits in the control
group were not treated with hyperbaric oxygen. The level of VEGF and TNF-a were determined dynamically by enzyme
linked immunosorbent assay on 3, 7, 14, and 28 days after surgery.

RESULTS AND CONCLUSION: The TNF-a and VEGF expression could be seen in the aqueous humour of normal
rabbits, and the levels were increased in early postoperative days, which had a significant difference statistically before
and after surgery (P < 0.05). In the acute rejection period, at 14 days after transplantation, the quantity of TNF-a and
VEGF reached their peak respectively, The content of TNF-a and VEGF in the hyperbaric oxygen group were obviously
lower than those in the control group (P < 0.05). Hyperbaric oxygen can effectively reduce the level of VEGF and TNF-a
and inhibit the immune response after keratoplasty.
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Table 2 The content of tumor necrosis factor a in the aqueous
humor at different time points after transplantation

(xs, ng/L)

Grou 3d 7d 14d 28d
p

Control 156.25+16.36 223.26+21.16 272.61+25.34 265.35+28.95

aHPO, 136.69+15 32° 178.43+17.68° 223.02+29.62° 219.26+27.84
P < 0.05, vs. control group; HPO: hyperbaric oxygen

post-operation (x£s)
Group Edema Opacity Vascularization  Rejection index
Control  1.93+0.74  3.30£0.99 3.65+0.87 9.06+1.35
HPO 1.07+0.67% 2.84+0.86% 2.55+0.46° 6.39+0.77%
%P < 0.05, vs. control group; HPO: hyperbaric oxygen
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Table 3 The content of vascular endothelial growth factor in the
aqueous humor at different time points after

transplantation (xts, ng/L)

Group 3d 7d 14 d 28d

Control 592.56+56.26 716.32+65.26 1 124.25+156.69 1 248.28+142.35
HPO  336.76+41.68 449.35:65.39" 790.49+69.63"  787.05:98.30%

#P < 0.05, vs. control group; HPO: hyperbaric oxygen

3 e

Fi AL R 22 Bl S A B (M B 9%, AR
T PR EAS R R o T B N, JE AR IR B AR AT

5765



app:ds:%5b%E5%85%8D%E7%96%AB%5d%20tumor%20necrosis%20factor

@ 2722 s crrerong

T, 5 A IREE R B K 1l B B T T R T AT T o e85 g [ H i

B M AR ) A A A, LI R ) S
B R, HEF ROV R AR H™ . AR T R
MR R A =N Z RN RIS 50 E e i, B
Ji VR L RS R 8 S N e R P I B, i = A L
() G eI e, WL S P2 40 PR 0 SRR S S0, MG
7 AR R AR 40 W AN e s DR, 5 R HE R RO IR R
Bl Bz B % T N FH A A TR R T D) 2 e, (R
AT, WE T DLF B0 20" A RO WU S . N B
FOCHR A AR S 2 A T R AN . DR, R AT
AR R HE 7 RN R AL, 4R A AT HE R T
7k, iRmBMEIE, RPEENDIRERAE
B

FA BT A LA 2 5 A A 47 5 DDA DG IR B %2
AR (T R T AR R S A A B0,
R R A AN AR FE I HE R RO, 2 A TS L 2 e vy o
SR o B AR U R e — AN R AR, 5 R
5 S PR AR B AR I A e IR AR AR A AR iR 2
F) PRI 2R R A DG o A 22 B 3 26 10055 T B IR - i A
AR AR R R R E T, By ok A8 ) R K
BRI 1R RIS I 0L RE A% B WA B A R 18 55 S A, I A8
P B AR DR 2 E R e 1 — b e T A HIR P O A I
ETC R, I REARR e I N A A B A i 3 5 A A=
R IR, 75T A 0 T 1 % S s I 7 v A
EEEM.

Ji 8T IR AT DA - o ATLAAR 98 9 . I o R T8 D 40 e
Rl —, WPl A RS i it R A () AR e 1 98 S b
SRAT Bt Bl IR TR AL R 1 a RS T 1 KB R S SE R 1o
Al A R MHC- 1T 2R R Rk, $ m Emed
MO BEE L S BT R I RE S, RIS Tkt 40 I ik
LA 25 Fh 0 B DR BRORE TG, IR T TR 1 R 2% 1 4t B A
T, NI 5 A HE T s N 1R A 2B S I R G s R
[, BIF 5 R B IR I A8 DA o5 387 A LA 1R T Al 0%
Z#Y), 19874FLeihovichZEMNiE Sz itk 78 I Fanf i
RN R A T AR LA T R, 1T HL MR R AR Fa % e
B B0 AR mT 5 4 BHL KT b s A4 14 e A AR P 3 1R A
AR, DR AT A B A T R A A
LA W (P MR SR L R - A R 1

FARRIPE 2K VA P /K R R AL AR I, 1 s 7K
SR E T F TSN 5 40 W %) Je S AR 5, AT A SR A
JF RO [ g A 5 D 7K HR R 8 i 4y B T IR 50 % D AH
Ko M, AR50 o Hh bR A RS A 5 AN [ B BT
o KT 9T I 98 SR B8 DR 1~ oof L A5 P 52 A K R 1 K S R 3
A, I FA RS A o 5L i Rg R AR DR 5 oo I

5766

W AR PR 13 SR A B B T, HLBE I ) K B
B, IITELA dAC A s RN B A I OA v U
ZIGAE M EE I N UH LR Fr R K o R ER SR - o R
BN R AR 1 T T WS A R R R TR
JNE BB AR LA R T et ] — 350, 18 B R SR 26 IR 1 a
R N R AR R 7 K I T 5 A T T N 1R R
BV,

i FE ST VR R AR LE R T R AR IR A, 1
0T AR A BRI S R A i, A S TR
MR KA A, AT L 1) 7 vk . Bl
TR W11 = e < N ) = o W 0 B L < T <
7 F B TR A RO AR s . B, FERPRE
UESE, AR O A P R A K DR - 3k RO 2B il 4
T 801 g 7 PR 220, Ak 4 T ) S AU I A o
K T 2k AR, S i v s VA T T DA e 1 4
sk, MM AE S B, N2 2 A A B
AR, 5 A nT LA 0 4 i R 8 0 AR
AF AL VH B AR 2 S S B 0, AT A A B S S
Aty HIR 21 23 56 5T [0 S 15 o TR B 1 A0 B AT A AU ARG . oD
LA k. Edelmans ™8 fi 54k 225845 )5 1K
BUE TR B 70% AR AT 2 ARG T, 455, &
WL T I R A A KR FEANRE, B
25 AR BT A A 1)

ARSI A s AR 1 e R S IR 1 o R L A P R AR
KR 7K T AE A1 TR) B T a5 0 AR [R), fE2
JEN A, 254228 digf Fi%, (HdiMmtt, &
i B 20 45 I 1) B O AT B AL, HL AR R AR 1 5
PR K S HE e s N R FE IR T 2, 5 s aKp
Jif98E IR AL R - o R I Y R AR A R AP AR DG o 1%
sty 25 L 5 Edelman M T S B A R, TESE T Rk
FEE SR AR LA R A FH o ARSI 45 SR IE I v R 4T
0 3T R S AT A oof L P R A K PR K ST g2
B A AL R R R A HE SO AR, v IR
I ey s U B e o A TS R A o A LA R HE R
MR AL B AR . RS Ty ISR YT MR EE T & Bt
ML RFSEm ] 5 AT VR RIS N M A5 A S
R 4 AR AR A5 1) J W A 2 — 2D

4 BEH

[1]  Liu ZG, Zhang H. Zhonghua Yanke Zazhi. 2006;42(8):
673-675.
SKIAEL TR 5 58 EE AL TR AR R (R BRI 9 []. P AR IR R A,
2006, 42(8):673-675.

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



WA, S5 A REERLIT L5 K 1l P B (ST T R TR T o 6845 g SR

@27@2 WWW.CRTER.Org

(2

(3]

(4]

(5]

(6]

(7]

(8]

9]

[10]

[11]

[12]

[13]

ISSN 2095-4344 CN 21-1581/R

Chen JQ,Yuan J.Yanke. 2007;16(3):145-148.

IR o) ML, 0t T R R T T LSRRG A s 1) 25 697 ] 1R
%},2007,16(3):145-148.

Xu JT, Li C, Li JL. Yanke Yanjiu. 1994;12(4):217-220.

IRER R PR R SR R B A IR A AR SN
R R FLR YT IR I IR RHIFIT, 1994,12(4):217-220.

Li GR, Zhang SS, Kang FY, et al. Zhongguo Shiyong Yanke
Zazhi. 2002;20(11):858-860.

AR AR BRI A IR SR SE IR o A IR A e e
J¥ SOV AR IR S BT 9 [3]. 7 B s IR B, 2002,20(11):
858-860.

Chen HT.Beijing:China Agriculture Press. 2006:104.

YRPRVE 5 D A 2 M. 3R AL 3 b R AR e W 4, 2006
104.

Wang Y, Li GR, Kang FY, et al. Yanke Xinjinzhan. 2003;23(2):

111-113.

T, AR AT A, S AR IR FEAR S MR R AL IR - i
AR [I]. BR FFr it 2,2003,23(2):111-113.

Larkin DFP, Calder VL, Lightman SL. Identification and
characterization of cells infiltrating the graft and aqueous
humour in rat corneal allograft rejection. Clin Exp Immunol.
1997; 107(2): 381-391.

Li L, Xi XH. Guoji Yanke Zazhi. 2008;8(4):807-809.

2 R A A B A L (R 25T S D). B R,
2008, 8(4):807-809.

Parker DG, Brereton HM, Coster DJ, et al. The potential of
viral vector-mediated gene transfer to prolong corneal
allograft survival. Curr Gene Ther. 2009;9(1):33-44.

Kim SW, Ha BJ, Kim EK, et al. The effect of topical
bevacizumab on corneal neovascularization. Ophthalmology.
2008;115(6): e33-e38.

Kim TI, Chung JL, Hong JP, et al. Bevacizumab application
delays epithelial healing in rabbit cornea. Invest Ophthalmol
Vis Sci. 2009;50(10):4653-4659.

Saxena S, Kishore P, Pandey S, et al. Topical bevacizumab
for corneal neovascularization after penetrating keratoplasty.
Eur J Ophthalmol. 2009;19(5):870-872.

Guo ZF, Pang DB, Shan W. Zhongguo Zuzhi Gongcheng
Yanjiu yu Linchuang Kangfu. 2010;14(15):2718-2721.
SOV, DB 2R, AT, R P IR e £ 15 O B T A 1 A
T IS5 00 e FEHLRIRIE F T[] AR AR S IR B &L
2010, 14(15):2718-2721.

CODEN: ZLKHAH

(14]

(18]

(16]

(17]

(18]

Oh H, Takagi H, Otani A, et al. Selective induction of
neuropilin-1 by vascular endothelial growth factor (VEGF): a
mechanism contributing to VEGF-induced angiogenesis. Proc
Natl Acad Sci U S A. 2002;99(1):383-388.

Leibovich SJ, Polverini PJ, Shepard HM, et al.
Macrophage-induced angiogenesis is mediated by tumour
necrosis factor-alpha. Nature. 1987;329(6140):630-632.
Kuroki M, Voest EE, Amano S, et al. Reactive oxygen
intermediates increase valcular endothelial growth factor
expression in vitro and in vivo. J Clin Invest. 1996; 98(7):
1667-1675.

van Setten GB. Vascular endothelial growth factor (VEGF) in
normal human corneal epithelium: detection and physiological
importance. Acta Ophthalmol Scand. 1997;75(6):649-652.
Edelman JL, Castro MR, Wen Y. Correlation of VEGF
expression by leukocytes with the growth and regression of
blood vessels in the rat cornea. Invest Ophthalmol Vis Sci.
1999;40(6):1112-1123.

SREARNIEHHNESEE—
R FH: EMNEFKRAKT RAEB

(BY2010-KJ004), B & 4k: &/EBIRE Kbz At
SR TR A MG # B 6 I AR

TEZTTE: SRkt A e, £5%, FBFEkAY
R, K&, FRIPEAEIR. FTE, THKES
HHESE . AEF] ., HHEERL, ERTR, SR LFE
A E
PAS

FIZFIHZE BRI BALAT)” RBA K e ER M
2GR 4R A RN 40 B R A B AR B

REEEL. FRidif iy B 54 2009
4 (Ethical issues in animal experimentation) #8x 3
WA TL F AT A0 5.

HFSHIPIRFZ L e 3 0 ¥ & B B A T A7
RZF, IR G /E RS f A RAALE 3 A fn % T R BB
K AR A KRR TG LB T o 9%h, A
W JRATC F BEAS AR 52 TR HE IF R - 4R A 84 7 i An R A 2R
R

5767


http://211.87.240.240/project/projectApplyBook.do?actionType=view&bean.id=622
http://211.87.240.240/project/projectApplyBook.do?actionType=view&bean.id=622
http://211.87.240.240/project/projectApplyBook.do?actionType=view&bean.id=622

