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Variety of immune factors such as interleukins are involved with nephrotic syndrome. Circulating permeability
factors also might be effective. But among them there is a controversy about the vascular endothelial growth
factor (VEGF) that seems to have paradoxical effects on diabetic nephropathy and nephrotic syndrome. We
want to announce that we have significant increasing of VEGF rate in diabetic nephropathy and in nephrotic
syndrome we have increasing in VEGF rate but not significant. Our hypothesis is that this increasing of VEGF is
not the reason of nephrotic syndrome; rather, it might be a compensatory regulation to repair endothelial
injury.
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Variety of immune factors such as interleukins
are involved with nephrotic syndrome [1].
Circulating permeability factors also might be
effective, because such factors seems apoptosis
inducer for podocytes- cells that play the key
physical role in glomerular filtration barrier [2].
Such factors are mainly synthesized and secreted
by T cells existing in blood and regional
capillaries [3,4]. Hence previous researches have
shown that immunosuppressive treatments
could be effective on nephrotic syndrome [1].
As well, numerous of the other factors are
involved with glomerular injuries and end-stage
conditions [5]. For instance hyperglycemia
secondary to diabetes mellitus in both developed
and developing countries is one of the main

METHODS

reasons of renal injury end-stage [6,7].
Among the factors above, there is a controversy
about the vascular endothelial growth factor
(VEGF) in diabetic and non-diabetic
nephropathies that seems to have paradoxical
effects on diabetic nephropathy and nephrotic
syndrome. Thus we intend to discuss and solve
the controversy.

This systematic review is based on critical
scrutinizing of the literatures in scientific data
bases like Pubmed and Web of science search
engine.
RESULTS AND DISCUSSION
Circulatory, immunologic and inflammatory
agents such as interleukin-6 (IL6) and tumor

http://www.imedsciences.com
mailto:afshinhasanvand@yahoo.com
http://dx.doi.org/10.16965/ijims.2016.106


Int J Intg Med Sci 2016;3(2):229-31.   ISSN 2394 - 4137 230

Seyyed Amir Yasin Ahmadi, Pary Sadat Ahmadi, Majid Tavafi, Afshin hasanvand.  Vascular Endothelial Growth Factor (VEGF) and Its
Controversies about Nephrotic Syndrome and Diabetic Nephropathy: A Systematic Review.

necrosis factor- alpha (TNF-alpha) have a
considered effect on increasing permeability of
the glomerular membrane [3]. But among them
there is a controversy hole VEGF. Disturbance in
the level of VEGF can result in glomerular
complications involving with pathogenesis of the
most of the kidney disease. As afforded by
McCarthy et al, increasing of VEGF could be a
therapeutic protocol for nephrotic syndrome [8].
Nowadays it’s proved that Renin-Angiotensin
System (RAS) and cascade of VEGF is related to
glomerular kidney disease. In podocytes
angiotensin-II in turn lead to synthesize of type-
4 collagen through transforming growth factor-
beta (TGF-beta) signal of VEGF cascade (9). In
nephrotic syndrome, mesangial cells of the
glomerulus showed increased rate of expression
of profibrotic factors, such as thrombospondin,
TGF-beta-2 and 3, as well as the represented
angiogenesis factor VEGF [10]. Also the other
disorders - involving with cytokines and
circulating factors – such as preeclampsia are
related to glomerular disease; for example, the
angiogenic imbalance in preeclampsia seems
related to the development of both endothelial
and podocyte damage in the glomerular
filtration barrier [11,12].
In the word of schachter [1], VEGF is categorized
as the other harmful increasing  permeability
factors like inflammation stimulatory ILs. But it
seems that in verse, VEGF with repairing the
endothelial layer of glomerular membrane can
lead to repair of the injured glomerular
membrane secondary to nephrotic syndrome and
improve the glomerular barrier. In fact, VEGF
potentially has marvelous regulatory effect on
vascular permeability in laboratory conditions
[13] that in-vitro is synthesized by immune cells
and in-vivo by podocytes [14]. The review article
of Brenchley, has it that systemic injection of
VEGF cannot induce proteinuria in laboratory
animals and among the 15 identified
polymorphism of VEGF gene, no significant
relation was observed between its three
widespread polymorphs and nephrotic syndrome
[14].
In contrast with observations about the
nephrotic syndrome, increase of VEGF seems
harmful for diabetic nephropathy. In both types
of diabetes mellitus VEGF was up-regulated and

CONCLUSION

its inhibition with anti-VEGF has had positive
effects on diabetic nephropathy complications
[9]. Whereas, loss of VEGF was related to
glomerulosclerosis- a condition seen in
nephrotic syndrome [15]. Metabolic
abnormalities have been found in the
pathogenesis of diabetic nephropathy which
trigger the activation of intracellular signaling
molecules that result in the dysregulation of
cytokines and vascular growth factors, like VEGF
and angiopoietins which are involved in the
functional and structural regulation of the
glomerular filtration barrier [6,16]. Also
hyperglycemia is VEGF inducer by itself [17].
About the co-relation of VEGF and nephrotic
syndrome some researchers like Brenchley [14]
and Morita [18] found no significant and the
other one like Honxia [19] achieved the
significant rate of VEGF increasing. Though
mature podocytes are high differentiated and
cannot proliferate, but they can respond to
growth factors. Initial response of glomerulus
to growth factors is per se beneficial and
protective due to induce of hypertrophic cell
growth; however, uncontrolled growth factor
signaling could result in the induction of
programed cell death (apoptosis) and podocyte
loss [20]. Of course we do not ignore this
experience of the researchers that over
expression of VEGF (in particular VEGF-A [9])
could result in glomerular disorders [21,22], but
we intend to show that such controversies are
originated from genetic polymorphisms in
various populations. Another solution for this
controversy is that there is a variety of VEGFs
(from A to G) and also variety of tyrosine kinase
receptors for them [13] (like VEGFR-1 and VEGFR-
2) that may clinically perform paradoxical
functions [9]. Also about VEGF polymorphism
and glomerulonephritis Terzi et al found a non-
significant relation between VEGF-G and
glomerulonephritis and then the authors
requested further study [23].

At the end of the present review we can
announce that we have increasing rate of VEGF
in diabetic nephropathy [17], but about nephrotic
syndrome we have non-significant increasing of
VEGF. Our hypothesis is that this low increasing
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of VEGF in nephrotic syndrome is not the reason
of expression or amplification of the nephrotic
syndrome complications; rather, it might be a
compensatory regulation to repair endothelial
injury (as well as increasing of the immune cells
is not the reason of infectious disease).

ABBREVIATION
VEGF - Vascular Endothelial Growth Factor
TNF - Tumor Necrosis Factor
TGF - Transforming Growth Factor
RAS - Renin Angiotensin System
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