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Vascular endothelial growth factor plasma levels in patients with
systemic lupus erythematosus and primary antiphospholipid
syndrome

C Navarro', L Candia-Zufiga2, LH Silveira®, V Ruiz!, M Gaxiola®, MC Avila* and MC Amigo?*
"Molecular Biology Depanmem Instituto Nacional de Enrcrmedades Resplmtonas. Mexico Clty. Mexico: *Department of Rheumatology, Instituto
Nacional de Cardiologia Ignacio Cha\ez. Mexico City, Mexico; *Morphology Department, Instituto Nacional de Enfermedades Respiratorias, Mexico City,
Mexico; and *Pathology Department, Instituto Nacional de Cardiologia Ignacio Chivez, Mexico City, Mexico

The objective of this study was to assess the possible role of vascular endothelial growth factor ,
(VEGF) in the pathogenesis of systemic lupus erythematosus (SLE) and primary antiphospholipid
syndrome (PAPS),

We studied 28 patients with SLE, 10 patients with PAPS, and 24 healthy controls. VEGF plasma
levels were measured by ELISA. Immunolocalization of VEGF was done in renal tissue from SLE
patients and cadaveric controls.

Our results showed that VEGF plasma levels were increased in SLE patients compared with
PAPS and controls. The correlation between clinical manifestations and VEGF levels revealed that
SLE patients with renal failure had significantly increased plasma VEGF levels (134.1 +91.0pg/
ml) compared with SLE patients with normal renal function (42.9 + 19.0 pg/ml), PAPS patients
(41.9 4+ 26.6 pg/m), and controls (36.2 -+ 27.0 pg/ml; P < 0.01). Immunostaining showed a strong
expression of VEGF in SLE renal tissue samples. Our preliminary results indicate that VEGF is
increased in plasma from patients with lupus nephritis and a moderate degree of renal failure and is
overexpressed in renal tissue from these patients. Lupus (2002) 11, 21-24,

Key words: angiogenesis; VEGF; lupus nephropathy; primary antiphospholipid syndrome

Introduction Patients and methods
We studied 28 consecutive patients fulfilling ACR
criteria for the classification of SLE seen at the
Instituto Nacional de Cardiologia Ignacio Chavez. In
addition, 10 PAPS patients (Sapporo criteria). and 24
matched healthy controls from the same center were
studied. Plasma was obtained from all patients and

Angiogencsis is an essential physiologic process and
plays a role in diseases such as rheumatoid arthritis,
neoplasias and atherosclerosis. Vascular endothelial
growth factor (VEGF) and angiogenin (Ang) promote
angiogenesis in vitro and in vivo. New vessel forma-
tion seems limited to tissues with some degree of

inflammation or hypoxia.'=* Systemic lupus erythe-
matosus (SLE) and primary antiphospholipid syn-
drome (PAPS) feature endothelial damage; however,
angiogenesis has not been fully explored in these
diseases.* In this study, we have investigated a possi-
ble role of VEGF and Ang in the pathogenesis of SLE
and PAPS.

*Correspondence: MC Amigo, Instituto Nacional de Cardiologia Ignacio
Chivez, Juan Badiano no. 1, Tlalpan, Mexico City, 14080, Mexico.
E-mail: mary-cammenamigorz hotmail.com
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controls. Kidney samples were obtained by biopsy for
diagnostic purposes. Autopsy Kidney tissue from
patients without renal discase was used as control.

VEGF and Ang pl:lsm:l levels were performed
using a sensitive and specific enzyme-linked immu-
noabsorbent assay (ELISA) commercial kit following
the instructions of the manufacturers (R&D Systems,
MN, USA).

Renal tissue obtained by percutancous biopsy or
autopsy was formalin-fixed and pardthn embedded for
examination by conventional light microscopy. Renal
sections were immunostained for VEGF with the

10.1131,0961203302'u 313
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Blotm/streptavxdm complex technique using the Vec-
tastain Universal Quick Kit (Vector Laboratories, Inc.
Burlingame, CA). Polyclonal anti-VEGF antibodies
(R&D Systems Inc., MN, USA) were used. All the
experimental assays were performed at the Instituto
Nacional de Enfermedades Besplratonas The study
was approved by the ethics committee in both medical
institutions.

Statistics

Comparisons between groups were analyzed by the
non-parametric Kruskal—Wallis test and VEGF and
Ang levels were compared among groups with the
Dunn’s multiple ‘comparison test. The unpaired

- ttest was used to assess differences between SLE
" subgroups.

Results

Demographic data of the patients are shown in Table
1. PAPS patients were free of acute thrombosis at the
time of the study. VEGF plasma levels were increased
in SLE patients compared with PAPS patients and

Table 1 Demographic data and VEGEF levels

VEGF (pg/ml)
(media/range)

70.25 (4.69-341.2)*
34,1 (6.91-83.78)
2348 (0-307.4)

Gender
Group (female/male)

SLE 24/4
PAPS 8/2
Healthy controls 19/5

Age (vears)

36.6:16.1
36.2:4:8.0
29.2:85

*P<0.0l.

healthy controls (Table 1). The correlation between
clinical manifestations and VEGF levels showed:that
SLE patients with renal failure -had “significantly”
increased plasma VEGF levels (134,14 9T .0pg/ml)"
compared with SLE patients with normal ‘renal .
function  (42.9219.0pg/ml), -~ PAPS' . patients:
(41.9426.6pg/ml) and controls (36 2:t27 Opg/ml"
P <0.01; Figure 1).
There were no significant dxfferences in Ang level
between groups (data not shown). VEGF immun
localization in SLE tissue. occurred mostly in: distal-
tubular ducts and collecting-duct epithelia, as well as:
some podocytes The number of positive cells was”
much lower in normal sampies (Figure 2). O

Discussion

In this study we found that VEGF plasma levels were
increased in SLE patients compared to PAPS patients’;
and controls. The correlation between clinical mani-
festations and VEGF showed that SLE patients with":
moderate renal failure (endogenous creatinine clear-::
ance of 55 ml/min or less) had significantly increased
plasma VEGF compared with SLE patients with::
normal renal function. VEGF is a multifunctional;”
cytokine that contributes to angiogenesis both directly:.
and indirectly. Many cell types including endothelial ::
cells, platelets, macrophages, smooth muscle:
cells/pericytes and podocytes upregulate its expres-: -
sion in response to several cytokines or hypoxia.::
VEGTF activities are mediated by high affinity receptor .
tyrosine kinases (RTKSs).56 Vascular conditions such:

200.0

1S0.0

100.0

VEGF (pg/ml)

SLE-1

SLE-II

*P<0.01

TESIS CON
_FALLA DE ORIGEN

PAPS (o4

SLE-I = Systemic lupus crythematosus paticnts with normal renal function
SLE-1I= Systemic lupus erythematosus patients with moderate renal failure

Figure'1
PAPS patients and controls. Values are expressed as average®s.d.

Lupus

VEGF plasma levels were significantly increased in SLE patients with renal failure compared with SLE patients with normal rcnal function.
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Figure 2

Immunolocalization of VEGF in SLE and nermal kidney (20x). (A) Kidney sample of an SLE patient showing most of the distal tubular ducts

- and collecting-ducts epithelia positive for VEGF (arrows). (B) Kidney sample of another SLE patient exhibiting some podocytes (head arrows) with strong
. expression of VEGF. (C) and (D) Normal tissue with low immunohistochemical staining of VEGF.

" as those occurring in SLE and PAPS, which include
inflammation, vessel occlusion or thickening of the
vascular wall, might be a strong stimulus for angio-
genic factor production. Since VEGF is the main
angiogenic factor we decided to study its expression
in these two diseases.

Our results showed that patients with PAPS had
VEGF plasma levels that were similar to those found
in controls. This could be explained by the clinical
characteristics of the PAPS patients, who were free of
clinical arterial thrombosis at the time of the study.
This is in agreement with the study by Williams er al.*
' who found high plasma levels of VEGF and tissue
factor in patients with PAPS with arterial thrombosis,
but not in those with venous thrombosis. In that study,
VEGF plasma levels in patients with PAPS with
venous thrombosis were similar to those in our
study. In contrast, we found that SLE patients with
renal failure had significantly raised plasma levels and
‘ overexpression of VEGF in renal tissue. To our
knowledge, angiogenesis has seldom been explored
in lupus nephritis. Nishitani et a/” measured VEGF
mRNA in peripheral blood mononuclear cells in 34
patients with lupus nephritis. They were unable to find
significant differences between patients with lupus
nephritis and healthy volunteers. Their negative
results could be explained if other cell types within
the kidney were the main site of VEGF production. In
support of this hypothesis, we found by immunoloca-

TESIS CON
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lization upregulation of VEGF protein in epithelial
cells and podocytes.

Several groups studying nephropathies such as
diabetic, thrombotic microangiopathy and renal trans-
plant rejection have demonstrated high VEGF plasma
levels in these conditions, suggesting that this factor is
involved in glomerular endothelial repair.$~'° [n addi-
tion, urinary excretion of VEGF has been found
decreased in idiopathic membranous glomerulone-
phritis and it has been proposed as an indicator of
disease activity in this condition.!! Studies are under-
way in our laboratory to assess VEGF urinary excre-
tion in SLE and other conditions. .

Our preliminary results indicate that VEGF is
increased in plasma from patients with lupus nephritis
and a moderate degree of renal failure and is over-
expressed in renal tissue from these patients. It is
therefore possible that this angiogenic tactor is related
to endothelial repair in this condition. However,
decreased VEGF excretion could also explain the find-
ings. Other angiogenic factors, or an imbalance between
inductor and inhibitory amgiogenic factors, may be
involved in the characteristic vasculopathy of PAPS.
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