EPFRERRI RS

815 :029-82245172 82210956

202FE3F F12HE E£3H  www.ies. net. ecn
E8=#8:1J0. 2000@163. com

= I A X Bk 48 BE VEGF R 3% B9 220

Mo M ORESE I A SO AN, AR AR

BB "HEFEEABETHIAEXLE T B H (No.
JGG200720,JB08118) ; T EI#E 4 H AR B2 3 4 % B35 H (No.
2008J0324 )

YEH BAL ; (350001 ) R FR A AR M T, A e IR R R 22 I IR 4 —
E R iR

YEZ I o | AR} | =34 BEVT , RS 05 180 IR IR B .
WIAER AR E 2 o T A SO0 , 8RS 05 180 < 0 R SIS .
zjfmuxgx@ pub3. fz. fj. cn
Wik H 31 :2011-12-01 &8l H 117 .2012-01-10

Research on the expression of VEGF on
choroidal blood vessels of hyperlipidemia
rabbits

Hong Lin, Guo-Xing Xu, Jian Guo, Mao-Song Xie,
Xue-Dong Zheng

Foundation items ; Research Foundation of Department of Education
of Fujian Province, China ( No. JGG200720, JB08118); Natural
Science Foundation of Fujian Province , China( No. 2008]J0324 )
Department of Ophthalmology, the First Affiliated Hospital of Fujian
Medical University, Fuzhou 350001, Fujian Province,China
Correspondence to: Guo-Xing Xu. Department of Ophthalmology,
the First Affiliated Hospital of Fujian Medical University, Fuzhou
350001, Fujian Province,China. zjfmuxgx@ pub5. fz. fj. cn

Received :2011-12-01 Accepted ;2012-01-10

Abstract

e AIM: To investigate the expression of vascular
endothelium growth factor(VEGF) in the choroidal blood
vessels of hyperlipidemia rabbits, to explore the role of
hyperlipidemia in the pathogenesis of choroidal
neovascularization ( CNV ) in age-related macular
degeneration(AMD).

e METHODS.: Thirty-six rabbits were randomly divided
into 2 groups, normal control group and hyperlipidemia
group by feeding respectively standard diet and high
cholesterol diet. The expression of VEGF was analysed
with immunohistochemical method and RT-PCR at
1month, 2, 3 months.

e RESULTS . Immunohistochemical method showed that
the expression of VEGF was weak in normal control
group. The expression of VEGF was enhanced in
hyperlipidemia group and the difference was statistically
significant when group G2,G3 compared with group C2( P <
0.05),C3(P<0.01), and nonsignificant when group G1
compared with C1 (P > 0. 05). RT-PCR showed that
VEGFmMRNA was detected in both normal control group
and hyperlipidemia group. The expression of VEGFmMRNA
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paralleled to the result of immunohistochemical method.
¢ CONCLUSION : The lesion on the choroidal blood vessels
and enhanced expression of VEGF caused by hyperlipidemia
might lead to CNV.
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K2 B A 1A (CNV) T B H B4R T B AL
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3o FR S E R RS AR R, 43T 1,2, 3mo JE N
G PEH UL 2 6 Fll RT-PCR 3255 ik 45 iX VEGF ik 17
i

LER AP Ak 25 R 55 ok R R ) T JR 285 45 2
VEGF 55335 ; L5020 1mo B IKZE A 2k VEGE %Kik 5
TR 2 R G247 L (1 =0.442, P =0.668) ;2mo ff
k28 B LH 2R VEGF 23k #5056 IR 2H W 52 #8955 (¢ = 2. 330,
P =0.042) ;3mo 41 k45 AL 21 VEGE &35 38X} B 2 1]
MR (1 =3.542, P=0.005) ., RT-PCR 7% %} & 21 ik 2% Ji
ZH LR AT LRSI 3 34055 1Y VEGFmRNA #2355 5256 4H 1mo
iof k25 iR 414U VEGFmRNA Y3345 5% I8 4l 22 7 04 it
Y (1=1.703, P =0.119) ;2mo 41 Jik 4% i £ £
VEGFmRNA 3k 8 xf I 41 B B 9 9 (¢ = 14. 138, P <
0.001) ;3mo ZH ik 2% B ZH 21 VEGFmRNA &3k 82 %1 B 21
B @R (1 =15.240, P<0.01)
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®1 ARE4AHEAMBE KT LB

(x £5, mmol/L,n=6)

FisJ 1) TC TG LDL-C HDL-C
1mo Cl#4 1.55+£0.24  0.760.15  0.52+0.16 1.25+0.21
Gl4H  25.45+1.26 2.01+0.38 18.77+2.12  1.14%0.09
P <0.001 <0.001 <0.001 0.265
2mo 24 1.64£0.20  0.85+0.18  0.610.12 1.21+0.19
G24  39.83+3.71 2.84+0.35 23.98+2.99  0.95=%0.11
P <0.001 <0.001 <0.001 0.014
3mo 34 1.66£0.22  0.810.06  0.64+0.10 1.30 £0.17
G3%H  48.92£2.59  3.43£0.41 28.3£2.07  0.74%0.06
P <0.001 <0.001 <0.001 <0.001

JIEE I A 2 2 2 O AR K VEGF (19 383k, 18 7R i I 6 7 i
AMD &9 H IFE AL

1 MRAn &

1.1 B8 B2 K% 36 B, Al 3mo, (A Fi R 1.50 ~
1. 70kg , MEHERE T, (R TCHR SR , 1ol 35 F 4 R B B R 22 50 00
ey, WFRAE . AROEL, Fil 20 ~25C, AR
X 50% ~ 60% ; 811 43 FE 1R 5%, 46 3 kL
SAaRE, A HROK . BT VEGF B vaehiidk (Ab-3, sk
5 JH121) 2~ 3% [H Labvision-Neomarkers 23 7], Bl 502 40 41
2 0 kR & 0 [ b st R AZ & 4R A Rl RT-PCR
S IIA H 92 [ Fermentas /A H]

1.2 3%

1.2.1 R E KGRl 2 4, 44 18 H.
(1) = HRdL . SRR AR SR IR SR Tmo 41 (G1) (MRFE
2mo 41 (G2) FIMEFE 3mo 41 (G3) 45 6 H; (2) IEH X R4 .
w7 AP Tmo ZH(C1) M FE 2mo 4H (C2)
FIMEFE 3mo ZH(C3) %56 H

1.2.2 SMBES MBI BB ST & A8 1e k) W 73 (DRI
7 2% N0 [ B, 5% $% 3, 10% 26 85, 0. 5% 25 IH R 41
82. 5% KRRl ) o B KRR s AR IREE 100g/d s FRiA
Ji 1 R/ wh; BN IE RS N 53 2wk 1 1k, FEFEE
KRR T, T4 K6 R 5% 50 25 LB A 0 R ik 265 B8 1f 5%
1 W/ wk, AbFERTHCH 30 ik i Tl Bl 32 D0 2 6 JIH [ e
(TC) HYh —FE& (TG) K% B g & F AH [ B ( LDL-C) A&
R IR B A E BE (HDL-C) . PR4Lsh #5390 Tl 3% Je
1,2,3mo L) 30g/L 1% % 30mg/ kg BRIF , 4b 58 J 1L 3 47k
FRERER , AR A Z05 0. Smm kb BT TR AR BREE | 164 vk B i1
SN TR TR AR AT AR AR 7R IR 5 T Bl 2
T 43 B 00 O 55 B ik 45 TS 280, 7 MR 21 A7 T T Rk
T -80CARAE , R HL RNA, A IRALULT 100mL/L
PR S, A g A

1.2.3 TWHBH  WAIRELY) 7 17 HE G O F 50 5
LU 2ERTIN | e G 20 2 5 A T AL D 55 ik 4%
JEHY) VEGF 223k, F| ] HPIAS-2000 =5 T b B2 7% £, 955 2 4]
SRS RGN VEGF AR T /8 i #T , B hn A
BEALLEHL 5 4N B = A5 B BT ( x 400) , 2 B 40
PP BHME SN B B AR 5 A ET (18- 240 %
JE RSB AE Az B I (. RT-PCR 2R H Trizol —2F
AR UK 48 B 2H 41 5 RNA, VEGF Fll B-Actin 5|9 1 I 3
HETAFIRITE ., PCR ZHILL 15g/L B piEe i i ik

B NG R G AT K4, 18 5% VEGF & B-Actin 19
FCPE (A, 1155 VEGF/B-Actin {H,

Giit 430 B R  SPSS 12. 0 e b7 4 32
A3 DL x £ 5 Fon, R ¢ KA one-way ANOVA G i
DL P <0.05 NAGIT#25,P <0.01 HA BESITFER,
2R
2.1 M TC,TG,LDL-C #1 HDL-C WIME 452504150
YIE) TC, TG, LDL-C 7K-F-5%F BB AIAH L A & St it
253 (P<0.01,% 1),

2.2 RIEBMZTIBR Gl L FXT HE AL B HR S o UL 55 8 ik
A% G2 20 PRI R B kAR A s A AR R Y K e A i
H7 B i BB A5 70 0K R G3 4. L I B 50 Bk AR A A AR
ANYEy Rl AT K T A I 0 R B 4 B K SE
M 2EaREE, WK BN A5 A AR,

A IR,
2.3 MMEMPKZEARARSFEN X IRAIDRIE k

LRSS R ST AN Y HED IE R, R WLIRE | I 55 45
IS (B 1A) o G 4R LA B 2 (B 1B) 5 G2 4] L
MAEHESNZERL (K 1C) 5 G3 4] DAY I A 225 15 4 AN ]
R A B €2 L AN i B 1= || = = R R S
(E1D),
2.4 M ERFIRK SRR AR VEGF HIRIE X IR VEGF
TR TG NEZZE MRS EERAZ 452 L R
R LRZ PRS2 kR € SN, 55 BH M uk mT &% BH 1
FIK(FE2A) . SLE 4 VEGEF 235 T 40 W R 22 27 4 12 |
WAIRE NEZZ SPNIRIZ JEERZ 252 I R (6 2%
K 2K IEZ . Gl 4l 2 ybs st s b (& 2B) |, g 43
Bl BB 20 B0t BRASF- 2 2% B (H 22 R e
X (P>0.05,7%2), G2 HEkE N (K 2C), 5X
MK 2ZERAEGH L (P <0.05,%2), G3 42k
o S s e b (K 2D) , SXF IR i 2= R W
GiitEm X (P <0.01,%2),
2.5 I MEFIRKZAE A LA VEGFMRNA BIRiE s 3
fias, % B CZH B9 Fk 4% I 4 2 e oa] LK I B 4% 585 Y
VEGFmRNA ik (H 3 H2Z M EF LGB, &
ST, G1 APk AL 21 rh VEGFmRNA $46F I 21 %34
MR {HZE R IG 2 X (P >0.05) ;G2 4 VEGFmRNA
FEIRB A B, 2 R AR E X (P <0.05) ;
G3 21 VEGFmRNA FiRH0 R4 B 0w, 25 55 A B & 40
¥ (P<0.01,K4),
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B4 RE4LIEHAREIEHAL VEGFMRNA HIRIE,

Fx2 HRUIMERKEEH VEGF BIRIE (X £8,n=6)

or4

S Sl cor

1mo 0.0990 +0.0167 0.1028 £+0.0127 0.442 0.668
2mo 0.0971 £0.0134 0.1243 +0.0253 2.330 0.042
3mo 0.0980 +0.0111 0.1363 £0.0241 3.542 0.005
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E2 (R RS AL VEGF BFA (B ABILEE, x400) A: X ARZL; B: Gl 4 C:G2 41:D:G3 41,

AR, B.G1 4H;C. G2 4H;D.G3 4,

S v

i EEIR N, HET, AMD B9 R R & i B A
B, AT 0 2 R A 2 W AMD 19 % 2k 5 3 bk o R fd
R R IR E R YA G, i 3 A I
VR BRI B TC R TG, PRIG I A6k i 48 S,
I3 TC, TG, LDL &t i 5% HDL & AR FR A w5 Bg 1l %iE
(hyperlipidemia) , ASBIFFE R FH A R 14w i il RE IR 53 A, 25
BRI TC, TG A1 LDL /K- HA 5 5 3% 3 fal b 33
4 G, LI 7K ST Bt PR 55 s [ 3 4 T 8, DT B 2 57 T
o IR S TR TR LA 5% e I RS % ik 28 J i A8 (i sl . AR
SLIVEFE K A A R sh Rl AR R b R
T 7053 5 59 1 DK 48 LA 20 AT T 0 ] sl O 5 38 0 o0
k285 IS J22 0 A5 R A A A sk | 3 R B G AR A (1 —
MR R

AMD S—Fi il Z R R 51 BB, KR AL A 52y
%, HRTFEZA LT LR 2R U 90 5 28 1 o 2 HL
il AR HIL ] | i AR AL A A A ML i A A
ML R  AMD J&—Fi i st e , LR & 1 ik 46 JE it
AV SR Ol SR EREAE PP € 3R R A i 8 R ik
e T IKE e A EE YT NP R o2 B | K = v D57 )
ELEEFN M R, AR 75 5) 52 B i i b AR Ak s s e, B
A BT RetE S . ARSI & AR AT LAYE R B —
PRI 3% R I K I 5 P B2 T e, 3 o 7 B 11 9 B AR
KRR R A R SR LR BRI A
I, Hbk 6 R 6 48 1 48 5 7R e A0 B A 48 1 4R
] 45 RE, K, A LA, AR KT 2004 194
AL AT g JORH X SRR AR PR E Tk 4% B I A B 3% i T
AR T 52 . AR 9T 45 I S = I AR R n] LAAE Sy
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A PRI T L 0 S Bk 45 0 4, R B Ry sl Bk AL A A A
AR Wk oT s Tl EA T, BRAS IR M A
AT TER R A R RREREE A AR BRI 24 A ] 32
LB R A, T SR AR A A CNV B B B 2 AL
XEFEAEN, i TR SR B 5 ol AT PR TR i | Al
A S PR AT, it A8 BEL 388 R s o I

VEGF J2 H Rij € 0 B4 Dy B fe 8 A L4 PN B 20 2 A5
2203343 TR SRR T LA A B2 A, 5 S PN B2 A
WA R, A RIRME AMD 1Y 5 32 BRI B g T B B
HIEA, CNV 594 AL i R 58 4 B B (H R S F 5 TE 3
WA A B A TS R — R R A B LA
KRR S — RN 2 M R A E AR e R — FR A T 2l
1M VEGF J2 [ 45 A5 10 2121 AL ) v — > OB i) Bk A5
B ARSI 8 AR R K2 1 E AL R
FE i MR XK ER I VEGF Sk is2m . 45 R R | 1E#1
OUT VEGF TEL I BEAIBK 26 45 2 294 TR 2k, v Ui
SRR (R 0 APk 26 B 2L p | VEGE 2 3K58 B2 B (.
ThE, IS RIRI R IEAR S, VEGF HYZRIKAZ B 2 55k
R IR I AR AU D Al 2 I TR B — i B

I PR 2R o G AR5 2 5 Sk IR (hypoxia inducible
transcription factors, HIFs ) 4254 VEGF A B s+ X i
ResRFoCAE, T A2 2 VEGE (1% % 5k, 76 85043 14 AT fift
VEGF KT+ 85 30 A5, R, & AR A AT i o X
PRk 248 PRI A P25 M 00 IS0 A PAY 25 I A R PR T B P 4% R
T B AR A 1155 VEGF HYZRIA,

ABIFSESE SR, o5 LI a0 5 0 0 JE ik 2%
I 3 A A Bkl B FOIRZS , BIR VEGF RYZRA 15
CNV Wy &4, Wi AMD &9 ) — B2 fa i 2
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