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Research progress of vascular endothelial growth factor-A and its isoforms in

kidney disease
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Abstract: Vascular endothelial growth factor-A (VEGF-A) is a critical angiogenic factor which is mainly secreted from podocytes and
epithelial cells in kidney and plays an important role in renal pathophysiology. In recent years, functions of different isoforms of
VEGF-A and the new secretion approach via extracellular vesicles (EVs) have been identified. Thus, further understanding are needed
for the role of VEGF-A and its isoforms in renal injury and repair. In this review, we summarized the expression, secretion and regulation
of VEGF-A, its biological function, and the role of different isoforms of VEGF-A in the development of different renal diseases.

Meanwhile, the research progress of VEGF-A as diagnostic marker and therapeutic target for renal diseases were discussed.
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1L W B2 A= K Al F (vascular endothelial growth
factor, VEGF) J& — i/ EWiE PE . RS 1 =5
PABHES FHESE . VEGF ZK%tudE VEGF-A. VEGF-B,
VEGF-C. VEGF-D. VEGF-E. VEGF-F i jif # 4=
£ Al -7 (placental growth factor, PGF). VEGF ] i
1R VEGF-A, FEPREA T 6p21.3, 7 8 44tk
BTFMIANEG T, &K 14kbY, VEGF-A & —
Pl K R e A AR 22y Rk, TSN
YR AERS . BRI B 2E, AR AR RS
WiENE, 4R TiRE Y. EAFIRE T, VEGF-A
MRIBZ 2R 2 AR, REFRRUE, 158 IR IO
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IR A FREENEIS S 2 RS R RS K
@ VEGF-A 75 & NEF i (14 B AT REA7AE S 24 11
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X VEGF-A A~ [ 7 #4) 4 Iy 6 LA K DA 41 ffg 4 & 30
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VEGF-A 2215 It B A PR R 5G] 5
R 5 T /NE b R 418 (tubular epithelial cells,
TECs) $5) 7] 35 F1 433 VEGF-A B, 2 411 i 43 WA 11
VEGF-A JIfi i B2 8 5 9% 80 %8 o B /> 2R8I Bt f
(glomerular filtration barrier, GFB), 55 /NERPN 2 4H
Jifl (glomerular endothelial cells, GEnCs) |- ] VEGF %%
& (vascular endothelial growth factor receptor, VEGFR)
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CKD) f- ], VEGF-A 7£ & 2 1) /2 40 g 2 35 Tt v,
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Jr i VEGF-A I, AL LASE 7330 75 2 78 A B 4 i
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growth factor 1, IGF-1) )&/ A5 M. bAk, T
BIRE . ALK T -B (transforming growth factor-p,
TGF-B) FA4H A 5 AT 4 40 i A4 K [H 7 (fibroblast
growth factor, FGF) X It 1) #1 51 J R 48 Jf A= K BT
(keratinocyte growth factor, KGF). 2 FfiJe JE A DL
WA VEGE-A ik ™,
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Lj VEGFRI 45 4 5% fll 77 bt VEGFR2 5 10 %, {H
VEGF-A 5 VEGFR2 25 & I & IR I8 g A2 4 v v 5
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Fig. 1. The secretion and function of VEGF-A in kidney. VEGF-A is secreted in the form of free cytokine or may also sorted out into
exosomes by renal tubular epithelial cells (4) and podocytes (B). VEGF-A diffused through a local concentration gradient which binds

to its receptor, VEGFR2 expressed by endothelial cells of the peritubular capillaries or glomerular capillaries, maintaining the normal

structure of capillaries via inducing angiogenesis (4, B). However, dysregulation of VEGF-A was observed in diverse conditions of

kidney disease. VEGF-A markedly increased and promoted vascular permeability and inflammatory response during the early stages

of chronic kidney disease (CKD), diabetic nephropathy (DN), acute kidney injury (AKI) at early stage or with mild injury and active

lupus nephritis (LN) (C). On the contrary, the secretion of VEGF-A was reduced, leading to the rarefaction of peritubular capillaries,

tubular atrophy and glomerular sclerosis, in the advanced stages of CKD or DN (D). VEGF-A, vascular endothelial growth factor-A;

VEGFRI1, vascular endothelial growth factor receptor 1; VEGFR2, vascular endothelial growth factor receptor 2.
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Fig. 2. Multiple isoforms of VEGF-A ¢ splicing. Alternative splicing of exons 8a and 8b of the VEGF-A gene gives rise to VEGF-A,¢a

and VEGF-A b. The function of VEGF-A (;a include angiogenesis, increasing vascular permeability, and promoting endothelial cell

migration and proliferation. However, VEGF-A b is produced by splicing the distal splice site 8b, which causes anti-angiogenesis,

reduction of vascular permeability and loss of the endothelial cells.
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Rl F-34 2 . HIF-1 Rk TS 2R, 35 0] il
% M7 VEGF-A 7t/ . #E34 ) VEGF-A 41
A {6 5 By @ ik 6 e fur 52 B K GFB, NN R
1M 7E DN 45 ik o VEGF-A I A S 24
FRHEAMIE, ARG K 1 2 40 B 20 1A 3 hin Al



L1555 VEGF-A LA R A A B HEZO H (KB 72 ik Fg

Ko RN EIR, Yt F£IL VEGF-A
BEIED/N BB PR . B /INERIE KRN 22 5 48 4
B /NERE SRR, A S B O KR, X
LSe35 DN 5 B AR 258l P, BT R B, DN
R4 VEGF-A 43T i, D) i BoR B /N ER
P I A AR X 5 0N L A R £, R N BRI
fE PO WMi7E DN HER AN, L 4nH s/ T
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A AE N AKT R B3 fE R T #0 A, A E i
VEGF-A [1] ]2 i 25 5 1 AKI ] CKD K J& .
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2 TS PR Ao B A RAE AT T3 7R, AR A
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JO AT GeAE A — R EIE bR B, XHE
WEIMAE . /N R 9 B2 4B . TECs Fii {72 B 8z 2
T DL LAY -

Kt R G L BRI (systemic lupus erythematosus,
SLE) &35 JR 2 kil & B, IRIETE S & (lupus
nephritis, LN) & # J8 VEGF-A 7K V- % SLE £ % ]
BIHE, MESPE LN R VEGF-A KF# RS sh ik
LN Jt7%, JR VEGF-A JK-~F 7] H] T Je Wt LN 5 I %2



64

BN Y F4h, IR VEGF-A KA BEE A DN
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