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Abstract

e AIM: To explore the correlation of vascular endothelial
growth factor ( VEGF) level and microvascular damage
degree in patients with proliferative diabetic retinopathy
(DR).

e METHODS . Seventy - one patients with diabetes were
analyzed retrospectively, and divided into 3 groups
according to the degree of DR:the pure diabetes group (n=
31), the pure DR group (n=22) and the proliferative DR
group (n=18). The incidence of microvascular damage
was compared;At the same time, fasting venous blood of
patients was extracted, and the VEGF levels were
detected with ELISA kits, the endothelial cells (ECs),
endothelial progenitor cells ( EPCs ) and circulating
progenitor cells (CPCs) counts were detected with flow
cytometry.

e RESULTS.: The incidence of diabetic nephropathy and
diabetic neuropathy was significantly different in three
groups, proliferative DR group was higher than pure DR
group and pure diabetes group, the difference was
statistically significant ( P<0.05). There was difference in
VEGF levels among groups, the proliferative DR group
was higher than the pure DR group the pure diabetes
group, and the pure DR group was higher than the pure
diabetes group ( P<0.05,P<0.01). VEGF levels in patients
complicated with diabetic nephropathy and diabetic
neuropathy were higher than the non - complicated
patients, the differences were statistically significant ( P<
0.05). There was significant difference in ECs, EPCs and

CPCs among groups, the ECs of proliferative DR group
was higher than that of the pure DR group the pure
diabetes group, and that of the pure DR group was higher
than that of the pure diabetes group ( P<0.01), but EPCs
and CPCs reversed. The VEGF level had positively
correlation with ECs level ( P<0.01), and had negatively
correlation with EPCs and CPCs levels ( P< 0. 01) in
patients with proliferative DR.

e CONCLUSION: VEGF has important significance in the
clinical diagnosis and medical treatment of diabetic
retinopathy, especially proliferative diabetic retinopathy.
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B B R0 R 955 O 995 A ( diabetic retinopathy, DR) &
FIAE N B2 A K I F (vascular endothelial growth factor,
VEGF) 7KV 5 S48 43 40 7 BE 1 A G 42k

Foik  IUEUME S BT AR BE YOI FOBE RS ER3 71 B AR A G
DR B AR FE B 43 — 21 . BB PRI 2 (n=31) FR&fi Y
DR 4l (n=22) A DR 4 (n=18) , Hi 45 4 0 9%
AR AR R IR 23 N Rk i, >R A ELISA 354
EMEMLYE VEGE /K-, SR i =X 41 A A6 000 P B2 440 i
(ECs) (A4 (EPCs ) B4 (CPCs) 14
G55 . 5 LEUE RS B o DR PR s o 2200 A8 T A R A I B 2
S HABE Y DR 41 T R4l DR 4R Bpali iR 4, 25 5
AR L(P<0.05) . 4541 VEGF /KA ] 18 25 5,
O DR 2H &5 T BA4l ) DR 4 R0 8 2l PR s 20 | B i 75
DR 4115 T HL4l0E PRI 4 5 A IF0 PRI B 95 KO PRI # 28
WA H VEGF KF-m FIERIFE, ZR A2 E X
(P<0.05) ., #4126 ECs EPCs . CPCs /KA W] 25 5
HAFE A DR 21 ECs =5 T34 R DR 2R B 4l PR 2, B
4% DR 41 5 T2 40088 PR 41 ; B9 8 DR 4H EPCs . CPCs
I T R4l DR 21 A0 S aliobf PRy 41, Bt DR 411K
F oA IRIRA , 22 5 A Gt 2H L (P<0.01) , g 5H A
DR H#1%) VEGF /K V-5 ECs 7K -5 A X4 (P<0.01)
5 EPCs ,CPCs 7K -5 1A XM (P<0.01) .

£538 : VEGF 7E0 PR o5 0L 19X BS99 A8 | I L J2: 1 5 780 % P g
PR JIEE i A B4 ek R W R A R
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IN=IEN ey VI ES G X S G A R S I Y T
P W AR 28 ( diabetic retinopathy , DR) 42 4 K 9% i % UL
IR B ARE 22—, 5508 bR B s AR R ol 2236 722 5 41
AR PRI B4 = LU A . T 5T R WLOR AR A8 IR

AR 5E A WA, ORI BIURRAE S 07 AR 10 4 2o BE R A, 2R K
L, FEBE M AR ER VA RN B A AR R A I TR
B FE PN B 200 B Y 1G5 RN GE RS SR OB AT DA I 4100 1)
N AN T RE R IR R IG YT DR B BB 22— I
J2 A2 K [ F- (vascular endothelial growth factor, VEGF) f& H
A B0 A S P A SR AR P B 2B OB AR 1, B A PR 0 55
PU VEGF 2544 ) 12 i FIF DR fiayr . A#Fs &
FE73HT DR (83 VEGF 7P (i A8 1 3 7 JEE Py AR DG 1
PLSAHT VEGFE 259 (41l R 1 4@ A4t S 4
LUBSE X 1b-Rr

1.1 348 IR 112 2012-05/2014-12 234 ) 2 K
BRI B 710 o B 41 ], 4 30 B 4R 23 ~ 72 (7
145.3+8.26) % TR 1 ~ 11 (°F13.220.7)a, AR
i (1) M3 1985 4 WHO /RN 2 Wi bn R 12 0 2 Tk
PR 5 (2) B A o8 8 0 IR IS 48 B okk | ELR 17 445 18 W1 .
HEBRBRUE : (1) Bl PRI S0Pk I ACAE 5 (2) JE A 1 B i
G IR HAWF B T RERRAS 5 (3) & AL il L0 5 (4)
s KEISERRAE 5 (5) MR sl he . MR IR R 12
JG DR AR PRI L 31 Bl A 40 BilAR 9 55 = Jm 42 [
IRABFAR 2L (1985 4F) DR 73 bR s> 6 1,1 ~ 3 1]
22 5], Ry s 4l R DR 21,4 ~ 6 1 18 ], 35 A DR 4,
1.2 5k

1.2.1 M ERTHISE (1) BHIRIE B - IR B
A PR BAMERE A7 PR AR R R0 e . I e 10:00
BWH R 6:00 1Y T HEME R 8 3 U, BCE4{E , R 48
Mogensen S A HE R =20ng/ min 2 BIE] R Wk b
PRIGE G (2) BEIRIG I ZZEW 728 (DUP) A7 5 FLLAL 5]
S AR TSRO AT WS . TR 2 T B Jok v BRI A 7 1
N 5 JERev it 2242, SR FH BIR 3R THT A 3 S 7 3 Bl i 28
e NAEWLHS 2 1E (B Y L N 3 T2 I8 DUP,
1.2.2 VEGF & 74 5 6134 T A e 9] s 16 T ik
1L, >R JH 36 6 5245 800ELX BiEbR X AN ELISA 1:075) &2 I 72 1L
15 VEGF &, i & b s i B oy A YR A R A
FIFRAE I 7 A TR I

1.2.3 ME XN EIIEERN A el T A By s
R I AL, >R JH 5 [ 2 4l 2 W] FACSCALIBUR it U4 i
SRS TG PN B2 4 B ( endothelial cells, ECs) . PN EZ #H 41 it
(endothelial progenitor cells, EPCs) fi¥H 41l ( circulating
progenitor cells, CPCs) IT40 A 43 Lt .

Gt A ot i o R GE T H27 B SPsS 16. 0 it
o0 TR BERL 25 Ko, ZH Z AT I 2504, A
Gt SCIHELL LSD—¢ 46 3643 B AT 2 WA 2H 22 (8] 1Y 22 S
PETHECROR LA 43 e 30K W RUBERH T X R 51 HEER
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*1 SHEEHMMOERTREEILL (% )
21 51 BIE BEPRER BRI AR
Bl PR 2 31 3(10) 2(6)
PAALTE DR 21 22 3(14) 3(14)
HFEA DR 4 18 8(44) 6(33)

FEAEBIRAIEUINT 5 BRITARAT Fisher B VISR ; AH G
MR Pearson FRZEMI I REUHTES , P<0.05 KRR

Agit#E L,
2 45R

2.1 MIMBERET R AEE K4 Z ARG B % AU R
PRI AR I R AR AT B g 22 5 BB B DR 4 TR Al
DR 40, 2504l %) DR 2H & T aaifli fRIS 4 , 2 A G
SL(P<0.05) , oAb JR s B g . 5 20 PR o 21 5 4t 7Y
DR A HL IS i1 75 X (P =0. 683) ; B4l B R s 20 5 14
FEAY DR A LA G2 E X (P=0.010) ; 4% DR 41
55 A DR A A G243 X (x* =7.930,P<0.01) ,
W PRI P 22055 45 « FRLAINE PR 4 5 A4l A DR 41 AH L B 4¢
T2EE L (P=0.638) ; L4l R4l S5 45 58 7 DR 414H He
TG E L (P=0.039) ; L4l & DR 41 534557 DR 41
TG E L (P=0.253) , L% 1,

2.2 VEGF 7K 44 Z[6] VEGF /K -4 B i 22 55 | 48 4
K DR 4 T oA 4l 8 DR 41 A B0 b R 41, PRali 0 DR
i T AR AL, BEAh, JCIe R AR B (4 b s 1 1)
JEIRG AR A7 R PR s B BB 1 VEGF JKSFBH I i T e B IR
B BRI R 2 AR BB 1Y VEGF /K11 &
TIOHE IR P 2205 48 B8 5, 22 S A it 22 i L (P<
0.05) , AS[EIp A8 72 B 0 W PR B O 22 40 Br LA Ge it
FREX(F=6.38,P<0.01) , Ha{F 2 M P L BB A G811
FE N (1=6.384.58 8.59 1 P<0.01) ; A [a] 95 28 72 BE 1)
AEWEIRI B 2ot BASit%E L(F=14.68,P<
0.01) , FLlaIAE ZE W M LR B A Gt 2= L (1=12. 24
9.10.19.94, ¥J P<0.01) ; #4925 12 B A0 PRI B 0 5
A PR B A L A ST L (1=6.62.7.07 .8.47,
] P<0.01) . AS[R1 28 2 B 1 1% PR #2895 28 7 254 Mt
HEG i85 L (F=5.32,P<0.01) , Ha4F 2 W oA (1=
2.70.5.16 .6.19,P=0.036 .<0.01 .<0. 01) ; A [7] 95 25 F
BE AR PRI ol 29 B T Z T B A it B X (F =
7.59,P<0.01) , HEEZEMWM LB B A G #E L (1=
9.69.5.97 .16.45 34 P<0.01) ; 2155 A8 FL B 1 B PR 5 #i
27 SAERE IR A 2R A M L B Gt L (1=
9.16.7.11.10.61,3 P<0.01) , W3 2,

2.3 WEIhEE #4122 ECs EPCs.CPCs /K V-4 W i 2%
5, 4% DR 41 ECs & T2l DR 4 SR aibl IR 4
AR DR 41 5 T B 400E R s 45 19 FE A DR 41 EPCs
CPCs KK F L4l Y DR 41 A1 4l b R s 41, PR ali Y DR
AT Ll R AL, 22 R A G2 L (P<0.01) , A
JRASTREEY ECs T 20T B A G E X (F=16.54,P<
0.01) ; LML I LLER , PRl PR 41 5 B4l B DR 41
M EAS 5 X (1=13.99,P<0.01) ; 8.4 DR 41 5
G DR AR A S48 L (1=4.49,P<0.01) ; 5L
Al PR G 21 5 BT R DR 414 Lt B GiitF X (o =
18.77,P<0.01) , AN[EYRAARRER) EPCs Jr =0 r A5
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VEGF 7K (pg/mL)> VEGF 71> (pg/mL) VEGF 7K1 (pg/mL)
B 1 @A DR £& /) VEGF k5 ECs EPCs,CPCs 7K FE# = E,
r2 RKEBEFEINFIM VEGF /KEXFLE (X£s,pg/mL)
" 5 R B 95 T IR A 22 95 A
2413 ke =
i ¥ H p
PA A PR g 2H 31 142+13. 1 103+9.4 158+14.6 98.6+8.6
FZi R DR 4] 22 188+15.3 139£10.6 196+15.8 131£14.6
HWABE R DR 40 18 243+18.4 180+13.2 263+19.3 166+17.8
*3 FHHESHFEIEMKAEINEEKFETLE (X%S,% )
2H 51 GRS ECs EPCs CPCs
PRAHE R 2 31 0.07320.011 0.06420.013  0.161+0.021
FAfi I DR 4 22 0.135+0.021 0.055+0.008 0.114+0.013
HBE R DR 4 18 0.167+0.024  0.031x0.004 0.073+0.009

AR L (F=8.37,P<0.01) ; H AU P LLEL , FRAIHE
PRI 5 4l DR AL A Gt 8 X (1=2. 88, P<
0.01) ;B4 DR 41 54557 DR A L A Gt & X
(t=11.58,P<0.01) ; FLali ¥ IR 41 5 H5 5 74 DR 20 AH L
HAG 3 L (1=10.45,P<0.01) , A [a] 95 28 T8 B (1)
CPCs B2 G 2#E L (F=8.37,P<0.01) ; H[a{E
BT LR, Al PR 41 5 LAl A DR 41AH LA et
MY (1=9.29,P<0.01) ; 5.4l DR 41 54 5H A DR 414 e
BASH¥E X (1=11.33,P<0.01) ; B 200 FR 9k 41 5 14
FER DR AR A St 3 X (1=16.85,P<0.01) , I
%3,
2.4 tHXRMEE MM DR BE ) VEGF /K5 ECs /K
R EAHEYE(r=0.901,P<0.01) , 5 EPCs(r=-0. 842, P<
0.01) .CPCs(r=-0.829,P<0.01) 7K -5 11 FH 5 5 HLH
FEL LA 1, B i R0 PR s S8 3 R 4B B DR fR 3 1Y VEGF
K5 ECs [EPCs ,CPCs ¥R B H B B AR G
3 iTig

I PR AE 25 3 R e FE 15a DL BB R % &, DR
KRR 80% , Hirp A5 Y DR & 3k ™ AL ) fi i A
B EE R A DR FEAIL D 0 A 52 A BRI PR IR T
DR ()77 2475 L4 1 B 0 00 o 32, B = R ek, I 4R
WF5E 2 DR (Y 35 B0 F 3L Atk A £ i 48 6 748, 7E & G Pl
TR SRR 1 TED 55 0 PR B R DR 2 A8 A A,
B 5 0 LA — 2 B ARRIE |, 24 el et A8 184 A= R
HKELGIE , AHEFE X ALl PRI B4l B DR K 3¢ g A
DR FE3 FOOWE DR B o FROBE PR A 28995 78 K 2B A0 T %
FERIFSE , 25 S s B S AR DR AWE IR0 B 6 AR PR G il 42
IR R AR AR I R T B AlOME R 1B FY DR {H B 4l

PRI ARG DR Z [0 O i 25 55 45 R 120U S0 3
FATY DR MU A AR T Ry )z gy BRI R 4 A
HAhFBA

DR (R A — A E A ) B A 9 S 2 Fh R 2
AR TR 58 BAE T, B 28 3 BUAE P9 B 41 1 19 T 68 25 6L
b IS PR AR R A A AZ B4 Bt A AR AR HE R A
P PR - A SCE IR 5T, AR DGR T T D Re R R B, T R
W RS B SR D RE I AR, TS B0 K 20 7 s )
RELE AN 2 PR ket 7! Pl b5 1 & B0 L IR ARG
IS H 2 DR 0 I B BRI AL 2 — )2 5 B0 R K
Jib B R R I A DR AR BRIl T AR
DR B B R & AR ] 38 Y, — BLR AR AT S 30O M
i | K0 o0, AN 4 o | K =) T 8| - e
BAIMAE M, K IEL TCF, S, i R 2 1
J2 AL RS BB AR Y 2 g A S AL A K, AT R B
AR i s R PSS

HA LA 2R KB R TT VEGF IO B A shi 28k
ESE, ZEAEHDIRE T, VEGF (X3R5 T IR FRLH 4, M #E DR
BRI R AN AR T VEGF SRMAE F . A
VEGF L i385 B8 55 00 o B i 45 1 i 9 Hh 55 s 3803 2 B 42
MK, HAET, #BWF(E Tl BHWT VEGE SZ (5515
T B TJ7 RIARYY DR BUS T — 5 sk, (H H ELARHL I i
KoE AR ARHEST R B BEFE A DR 4 T R Al R
DR 4 MR LGSR AL, H4E 7 DR 21 75 T 5 4l IR 4
LT W A 88 P M s R D) S A, A PR s 5 s B IR
S 2 A8 A JEE HR 3 VEGF 7K B 5 v T Hof A8 %
IREERAIL A VEGE ZKF- AT BB 5 1956 8 DR 4 PR 9 B
Ja BB PRI P 28 AR 1) R A R AT — 3 DR
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RE Ry BV I, R AE A RFSE 4R 0 Bl PR A 3 A A i o
i ECs & HEAT I Th i, EPCs 1 CPCs & 14T FTREAIR . A
FER AR LU LA A, T P AR bR | a7 DR %
A= 74 DR SO LERITFY, 2 S FE A DR 4 ECs 5 T2l Ry
DR ZH I F B PR AL, Fl ) DR 2 & T il PRI 28 5
WAL DR 41 EPCs ,CPCs /KPR T #4128 DR 411 H.41
PP , FRali ) DR ZHAR T 5 4l bl PR 41, it — AR 5
Tl P B AT AN SR8 DR B A7 5% i 5 HAF K B AL
A IR B A O, BEAE A BFgE R Y TR
B4 DR ELE AR, VEGE 119 155 2 15 T R 2 P 190 IR A= i
EIRA— ISR . AP E— DX VEGF K-F- 5
ECs \EPCs CPCs /K-F-H0HH e Mo, R BLHE G A DR B3
B VEGF /K5 ECs /KR IEM &M, 5 EPCs .CPCs 7K
-5 UK S T EA S R PR S AL Al DR AR Y
VEGF 7K~F-5 ECs ,EPCs, CPCs ¥ K 3R 80 1 W] &b AH G 1,
AR B AR PR B 4B DR, YA DR FY
WA 5 VEGF W] REAFAE B R B DAY I

25 B DR B & A B R T o 15 8 T AR PR
I B R et 2 7 S AR BB A A2 S BESZ W VEGF 7K
-, VEGF R F i 0L I 58955 72 | 0 JH 2 48 5 0 M DR g #R
PO JEE 3 722 P4 s R I2 W R B2 7 oy A R S
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