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Abstract

¢ AIM. To determine the relations between the changes of
vascular endothelial growth factor (VEGF) concentration
in plasma, agqueous humor and vitreous of patients with
diabetic retinopathy ( DR) and proliferative diabetic
retinopathy (PDR), as well as to find if the condition of
metabolism control of patients with DR may affect the
VEGF level.

e METHODS: Double antibody sandwich enzyme - linked
immunosorbent assay was used to measure the levels of
VEGF concentration in plasma of non-diabetic retinopathy
(NDR) patients group, background diabetic retinopathy
( BDR ) patients group, and proliferative diabetic
retinopathy (PDR) patients group. The levels of HbAlc in
plasma of patients in above three groups were measured
at the same time. The VEGF concentration in aqueous
humor, vitreous of PDR patients group and normal group
was also measured for further comprehensive analysis.
Human VEGF immunoassay Quantikine with high
sensibility and quality was imported from R&D Co.
LTD. , USA.

e RESULTS:. There was an increasing tendency in the
VEGF concentration in agqueous humor of PDR patients
group. There was no statistically significant difference as
it was compared with normal group (P>0.05). The VEGF
concentration in vitreous of PDR patients group was
obviously increased, there was significant difference as it
was compared with normal group ( P<0.01). It showed an
increasing tendency of VEGF concentration in turn in
plasma, aqueous humor and vitreous of the 3 PDR
patients selves. It showed that there was significant

difference among VEGF concentration in plasma, aqueous
humor and vitreous of all the PDR patients ( P<0.01). In
normal group there was no significant difference among
VEGF concentration in plasma, aqueous humor and
vitreous ( P > 0. 05). In normal group the VEGF
concentration in plasma was the highest, but in PDR
patients group the VEGF concentration in vitreous was the
highest.

e CONCLUSION: The significantly increased VEGF
concentration in eyes, especially in vitreous of PDR
patients may play an important role in development and
deterioration of DR. It was clear that VEGF played its
normal biological functions mainly in plasma in normal
human. In severe DR patients, abnormal high may come
from ischemic and VEGF concentration in vitreous
suggested that it hypoxic retina and there was a tendency
to diffuse towards the front of eyes.

o KEYWORDS.: diabetic retinopathy; non - diabetic
retinopathy; background diabetic retinopathy;
proliferative diabetic retinopathy; vascular endothelial
growth factor; enzyme linked immunosorbent assay;
vitreous; aqueoushumor; plasma

Citation; Zhu HL. Investigation of correlations between vascular
endothelial growth factor and proliferative diabetic retinopathy. Guoji
Yanke Zazhi(Int Eye Sci) 2014;14(12) ;2223-2225

HE

B B9 - UF 77 8 5 M0 PR 6 R R B9 A ( proliferative diabetic
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A ( vascular endothelial growth factor, VEGF) & & A% 48
1k, %1F VEGF 5 PDR X R, A¥T VEGF 2R Y7 10 4
2R B SR R AR A

FoiE SRR e U Fl 10 G 2 WA BN ¥ o Gy U TG A
FRIE AR I 55 A8 ( NDR ) 21, BA 405 b DR g 40 90 fi5 o A8
(BDR) 41, 38 % P PR 9 R 1) BS99 4% ( PDR ) 4 #8 #% F1 IE
FXTRRALM MK VEGE &, &0 PDR B4 K B3
PR RILE 5 % B2 5K B IR T VEGE & &, I iF 1745
Aot R AN E I E R&D 2w, H T A1 R 5 A
PO =

L8 .PDR 457K VEGF & A 8 it ¥, (5 5 1 % %t
WA A, RG22 5% (P>0.05) . PDR & B IA T
VEGF &M B3, S51EH 5 R lhig 22 R B (P<
0.01) ., PDR 41 H &K K BEEiA+ VEGF & itk
WA B, = HZ A B EE2ER (P<0.01),
IER XA M P K B AT VEGE & & — & Z 81
BEMHEZR(P>0.05), MK VEGF & & 78 1EH X B4 o
B, MBS A VEGF & & 7E PDR BE s,

£5i2 : PDR BH IR NIJUHJE BB R VEGF &t AR B 1
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RS P X 0% 2% ( diabetic retinopathy, DR) /& ## JK
9% (diabetes mellitus, DM ) BRI 50145 I A RE RO IR TR LB,
B EARRR R R BRIRIERAE ., ZFRETE
I8 G R R L B R R R R — B R A AT
POl TEREREE N R KRR H 25 5w B R B
WBHIHE L2 DR AR 2T B, B A F 2
B IRz — , o DI LR AN, REHCFH I
S EES ZouE I T HE B AT C S AL AERERE L
AR T 5 AR OG5 R AE R o W 1) S L
Z A BT MR P92 | LT S S R R B R T 2
AR S e AR 25 T 00 TR BB i 75 e ) 2 B 4 A L 4%
P i 20 2R LR 1 2 o AR S 350 I A VR IR R

] PN 47D — 2 33 5t S 0 2 I B DR A ) 400 oA s
A8 2 M K3, TR B AL P VEGF mRNA 1 5. 3%
JUHE I A BUTE B4 M R P I IR A5 ( BDR) FR A
WA VEGE 22345 B I8 38 38 | 7 90 I 5 Miiller 40 #0713k
B P28 J TR A A B ) ek, A Al R A PDR
BA PSR VEGF & & & B8R th VEGF & . 3%
MW AR SCHR B A BT RGE B9 A & VEGF RBFSE K £ )5
FELTE R0 IO 5% B 38R [HAE VEGF HR Py 3835 5% 5 14 6] i 5
2% 5 7K B2k anaT o JH: 5 ot AR 4 1 175 490 1) O & T 2
AR X IR FEE S VEGE HF5 % 4, 40038 35 46 I
M2 Rk BEIsiAkd VEGF & &k B 5% VEGF B2 fk 5
DR ()5 R IFUEAT M I8, MR8 DR A9 & 9% HIL Tl
AL — 2 AR
1 R E
1.1 ## A VEGF ELISA &7 % (Human VEGF Immunoassay
Quantikine ) g H 3£ [E R&D A F], R 10pg/mL, Fe Lk
PR 0. ImL,
1.2 7k
1.2 1 IREDBARFERE  IHKRGER 4 AR AT
IS4 PR R 2k 1 T e AN AN B Y 0 I B BH B 2 T
2 U PRI ) FR A, O IR 24 ol Jil i A il i b . e
B bR A B 35 B, Hoh B 19 @i, 416 1, ¥ 4R i
49.4 % KHARIRJEAS & 1 FFA 812, 3 IR IS s 2% 41 il 2
A AR PR 9 400 T9X S 2 4 U 2 AR v A T4 AL, IR AR AR
35 4] . JoHE PRI A0 I s A2 (NDR) 11 5], 55 8 1], %2 3 141l
SEJAERS 43,5 % B ali PR wE PR A0 R I 5 AR (BDR) 11
B, 5 3 6,2 8 ), SEIIAERE 54.5 2 BB P R AL I
648 (PDR) 13 4], 55 8 191, % 5 i, P34 4F 0% 46.5 %,
KX NDR 401 BDR 41 £8 3% AN BB 7K B 35 AR AR A4S i
SUBUMAEARAS , DhE B B A % i /K b AR 34 B 78 3. e R
BT FARGIF R I IR AIL 18 ], Horp i 3¢
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PR 8 . B A R R AT IR IUEF IEAR A, 6
B, 2 2 B, AR 17 %5 KA A 4 91 B A SRR BH T
BN BT AR B R A N RSN G 2 B HoA
W, BB, 43 B, SRR 62.2 % BB IRERAS 6 )
I E AR B RS R A LR AR

1.2.2 Wk OB BE 2 R MK IS4 T VEGF v H
FE T R AAR 2 O Bl K S ek vk . BTN VEGE Byt
e THEARAR b, AFRASH ) VEGF 2 550454 . A4
WEIPLN VEGF( —31) , B S8 &Rt LA
VEGF &5 &M e 2 5, RE5A sk %, BUR
T E ALY PR IC BY Streptavidin ¥ 5 B YRG5,
LZARAMYF Wk, I TMB 6, A VEGF Hyik ¥
5 0D (450nm) J&1F .

Giit o b7 2B 45 B SAS 9. 1 B kAT 483,
SCEGEE R EORAR M 22 3R . g sl 2R IES 5
A0, 7 Z2AN5F , B ) AR FH R AR 565, AH & 20 B R FH B
AT, P<0.05 NA G X,
2R
2.1 HHAMEKF VEGF S=RIELE  NDR 4151 BDR 41 %
PDR ZH & 543 9 M 34. 47 £17. 67 ,53. 93 £30. 86,53. 36 +
32.87pg/mL, £5 5 A8 41 43 il 5 1E # X B4 (178, 30 +
101.37 po/mL) L8, S B X B HHRMEK, 25 B & (P<
0.01), BDR ZH13% ' VEGF & &5 PDR 4111 % " VEGF
TR IR EEZER(P>0.05),

2.2 PDRASEENRAWEE S VEGF S 2R ELE
PDR 3 B h VEGF & 0 592. 48 £+420. 27pg/mL, IE
BV IR B 5 AR T VEGF & &2 131.30+112. 15pg/mL,
Wi t 22 5% B3 (P<0.01)
2.3PDRAEEEXRBARE/KF VEGF S ER LR
PDR 4 557K ' VEGF 7 & 184. 86 +126. 08pg/mL, IEH
X HRZH B3 K o VEGF &84 90. 06 +£58. 32pg/mL, W 4H kb
BB ENEZER(P>0.05)

2.4 PDR AAFIEE X RBAME Bk HEEP VEGF &
EMLEE  PDR A3 K IR =% VEGF & &
WEMZER(P<0.01) , Hb 3% 53K VEGF & 1
A R EEZES (P<0.01) s HIMK 5 F5K K53k
VEGF & & e e i F M 22 5% (P>0.05) , IEH X R4
M3 Pk B EEIR =% VEGF S LB FHM2ZE R (P>
0.05) . £ VEGF 1€ PDR (3 5 1E % X5 B 20 1. 3% | B3
K BRI 40 A T & B0, PDR R E B I A VEGE &
AR T IE X PR 2 M P VEGE & & e,

2.5 =/%BI4A VEGF S E5 M FMER RBENEXS
#  PDR ZH3 ISR VEGF & S5E0 AEI SRR JCH
KFZPDR B Kb VEGE & SHR) AR s
JoAHE X %, NDR 41 F1 BDR 20 &% PDR 41 3% il 3¢
VEGF Frig S5H 5] AFi RS TOMH R,
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AR YR TR VRN AR, K
VFZH A 4 75 DR A3 56, W8 3R 56 I F ( tumor
necrosis factor, TNF ) F: b A K K 7 ( transforming growth
factor, TGF) | &1 4 41 f A= K X 7~ ( basisfibroblast growth
factor, bFGF ). B & % # 4 K ¥ ( insulin like
growthfactor, IGF) |Ifil & P {42 4K [l (vascular endothelial
growth factor, VEGF) &5, HH VEGF i T H AR HRAEH %
AT, 7645 AR 58 1 39 1R 22, 76 AR R 470 3
INAIE TR T AR MR 7



Int Eye Sci, Vol. 14, No.12, Dec. 2014
Tel :029-82245172 82210956

www. ies. net. cn
Email ;. 1JO. 2000 @ 163. com

IEF BN VEGF ELAG M 1E P4 Bz 4 A 386 5 | 348 n a5
WA 5T A S 2 A AR ) R O AR R S
Wy A KA DL K R A B ) 4 5 1045 B9 1E 0 AE B B 34
W R EE, EREE T VEGE XF i 4: K 555 Fl 4
S DA R A A TR A FE AR 4 R AR A I
PRI R DRIt 2 DR AL T B AR H7F 7 Hh R A
3.1 VEGF HIE X SCU0 30 WA 76 A3 B R s 100 19X i 2 | B
2L, VEGF 16 IR P A 23 An i, g ol
U VEGF 7848 R 40 00 B A8 2 e v | e HL A i A il i
R R S HKE B E VI — A T2 VEGE MU S5
THAMENBEANS TR, B2 57T DR WK%t
PR BEBE K i B R AL ) R R E RN, X
VEGF 5 | A0 90 B 1l 457 38 355 M T 1F , i — 490 0 B 5 e 0 A
WA, R 0BT B8 % AT e 4 Ak
K % X VEGF 788 1435 H ) E WEAN I (6 2% b iz 41 i Ain
21 i ) o v S A T 33X P B B K P A R A S RS
JEH S VEGF 45 31 Sh¥L VEGF 24574 J7 it o BT /K
BB AL T IS AR
32 HERFMMEFTEEME P VEGF fEIEH A
M2 TP AEAE — B VR BE 1 VEGF, 330 6] 2 5 5\ I 455 1F % 7%
SMIAEA EEMEM, MM b IE W B8 VEGF Js >R
TXRR R 1L 1E 8 TR A I RE A E Rl 32 204 % F 4%
FE YN N R AT, S BN AR AE . AR5
gE R R Lk BOE i  BR 3 L% B VEGF & %5 1E % %t
HRLL I B A X S 45 SR 5 LA SCmik i 8 A — 207,
TN A 2 S & BB PR /N RS O L VEGF
mRNA 55 B A, 360 VEGF Sz """ sz 3k
FH < ZE A PR s S 3 i B B I M R s 0L ) 9 28 s R
DRI HP G EH B B B B 20 Y e A R T o 400 TR B AR st
2% VEGF & ¥ oWl AR fk i HLARSE 56 45 5 18 %
PSR VEGF B2 L 5 1% th VEGF R fE AR 2 | 42
T IR A DR B A AR B 11 F R AL 37 12K VEGE 1Y
HIEEERA K, Mt VEGF 2591697 AR Ek 425,

WA B IWA— A , N BRI DR A 1K

HVEGE, 8558 VEGF #E X R 2 JC A0 I 5 AR 41 | 7 5%
R DR 2 A% 7 e 1 R DR A I A A 2 A R
i, SEE4E A A R AT 5 55055 6] e B A o ARSI Oy vk
F&RBER K,
3.3 MR FAMBEREEKkHE VEGF ALK
o451 & B, IEH A /KR VEGF & i i K FIEH A
M2 VEGF #& i, U 1IE % A B K b A7 7E— 2 VR 1Y)
VEGF , {H& K, A BT 2 v A& &, R R S5
PG, FRATT & I B A PR 9 400 0 s A BB 1) s K op
VEGF i LU 1E % X B4l & i W i 36 &, JL-F- J2 o 2
£, SIEH AN &6, BOREG Lo k22
5 XA RE S REAR B R DA 5 I K AR A B Al A
ARIMET K2 B 1T A Gt — s i sg s,

AR S0 I ISCAR 3 0 151 34 R & BT B 4T A% o 4T
7 — e PR G, e A A A o R 1 R D S A il | B
BRI L2 S5, S 1 5P PR o R Do S0 73 e 10 7 2 B =2
— AR SR [ A A I AE T OGRS S S OB PR
BEBEMRERNZ —, FmyEs AR S HPT VEGE 254,
PR DB B K i) VEGE & i AR T Ak P i &
B, AR LT AR B AR M AT OEIR 0 K A
3.4 EEERERFEAMERTIHBEE R VEGF AL
Y ASI T 13 51 38 5 W DR 98 A0 0 R AR £ 5 B B A R

VEGF &6, A& 9 b 358 T 1E 5 % B4 JL-F- /2 1E 5 X IR
45 A%, X ULHITEIRJ5 38 7 A= 1) VEGF AT fE 2 02 7 37 2
AT, e 4 G AR DR 40 o S 72 i A K i ) o
R, WTLUE eI R A B2 b s Bk B ik =%
VEGF &t o k2 %, HI3K VEGK & it &, 7F
PDR 4P 5ok BeES IR =% VEGF & B IF 3 3%
PeZE S, BRI S Em, R DK 3 A, LAY 11
. PDR B B VEGF & et 203 & T b5 K 1L
1 VEGF ik, 48 PDR BH RN VEGF & & KOy
e B T I R R ] R R AY . i — 28 R VEGF &
PR TR A= 1048 AR R AR P 3 AR MR R, JE A R oA |
PSRN

P2 HT S AT DL LS VEGE 5 B3 i VEGF Jf:
TCAHR KR X PR FRATH I 13K VEGE 5 5 I A Be S e
FIWT IS A VEGE & i iy 8 fb, WA IR ATAH A, IR
VEGF 1 =3 A SR U5 T B 2 1 e 1L e 46 Ay L 190 58703 7™ A=
EER A ML 1] BERE IR e % . 498 VEGF 77 /L B # 11)
BLt ¥ A Fr T IR ARIBIESE

B, VEGF #3355 MR- ST A 1488 i A 6 % V1Y
28 X0 W K FR , VEGEF N AZ AR — 2 JL 4R IR AR A=
MAEHFFER DI . BT VEGF 387 1E R — ke 52 1 A
FO T VSR R TT T B, JOBE A AR R AR AR I IR T
PEAL T — SRR . AR Y I PR G5 AR PP AR B S T
Pt VEGF JRI7 25 I vl etk , A RRAR 25 P i it A 24
Yo It 1] 980 B2 BUAE . VEGF $5 3512 25 W) A 3L
Hb A AR A BT AR AT B, (22 Ak G O RIE I
T — L RAEA KA RATF SR HALE
&% 3k
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