
I / 2 4'-/ 
UNIVERSIDAD NACIONAL AUTÓNOMA DE MÉXICO 

FACULTAD DE MEDICINA 
DIVISIÓN DE ESTUDIOS DE POSTGRADO 

INSTITUTO NACIONAL DE CARDIOLOGÍA 
"IGNACIO Cl-IÁ VEZ" 

VASCULAR ENDOTHELIAL GROWTH FACTOR PLASMA 
LEVELS IN PATIENTS WITH SYSTEMIC LUPUS 

ERYTHEMATOSUS AND PIUMARY ANTIPl-IOSPHOLIPID 
SYNDROME 

TESIS 

PARA OBTENER EL TÍTULO DE ESPECIALISTA EN 
REUMATOLOGÍA 

PRESENTA 
DRA. DORA LILIANAEDIA ZÚÑIGA 

2002 

I 

'.:~·-~ 
"~7> 

-· :-1: 
_:,_;¡ 
;- ·~ ... 
¡.'.!".'."".: 

'.~.'. .• Al. 

::""="
"'-~ 



 

UNAM – Dirección General de Bibliotecas 

Tesis Digitales 

Restricciones de uso 
  

DERECHOS RESERVADOS © 

PROHIBIDA SU REPRODUCCIÓN TOTAL O PARCIAL 
  

Todo el material contenido en esta tesis esta protegido por la Ley Federal 
del Derecho de Autor (LFDA) de los Estados Unidos Mexicanos (México). 

El uso de imágenes, fragmentos de videos, y demás material que sea 
objeto de protección de los derechos de autor, será exclusivamente para 
fines educativos e informativos y deberá citar la fuente donde la obtuvo 
mencionando el autor o autores. Cualquier uso distinto como el lucro, 
reproducción, edición o modificación, será perseguido y sancionado por el 
respectivo titular de los Derechos de Autor. 

 

  

 



DEDICATORIA 

A ti madre mía dedico este trabajo de investigación. 

Tú que siempre fuiste mi apoyo en los momentos difíciles 

Tú que creíste en mí cuando todos dudaron. 

Tú que compartiste mis esperanzas y mis anhelos, 
animándome siempre a seguir adelante con tu ejemplo de 
lucha contra la adversidad y la enfermedad. 

Y sé que ni aún la muerte impedirá que tú sigas a mi lado 
cuidándome como un ángel desde el cielo, por ello te 
ofrendo este esfuerzo y prometo superarme para llegar a 
ser una digna hija tuya. 

Mamá te amaré por siempre. 

1-~~-----~- ···--~ .. 1 



VASCULAR ENDOTHELIAL GROWTH FACTOR PLASMA 
LEVELS IN PATIENTS WITH SYSTEMIC LUPUS 
ERYTHEMATOSUS AND PRIMARY ANTIPHOSPHOLIPID 
SYNDROME. 

Dra. 

Dr. 

Dr. 

DIRECTORA DE TESIS 

TITULAR(\ t S~ DE REUMATOLOGiA 

FERNA~~UADALAJARA ROO 

JEFE DE ENSEÑANZA 

PRESENTADO POR : 

Dra. DORA LILIANA CANDIA ZÚÑIGA 

.. ~t. 

··1·~~¡,. 
NE:iJ~~O 

6~-frr\, íO·N·Dr 
C.\UDIOtOG--~ 
K:..!'ifi.:!..:lO--Ct:.NE'~ 

D!rección dC' 
f:'.nseñr1nzl-l 

MÉXICO, D. F. 2002 

1~~~-------------·--·· 



lupus (2002) 11, 21-24 
www.lupus·journal.com 
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Vascular endothelial growth factor plasma levels in patients lvith 
systemic lupus erythematosus and primary antiphospholipid 

syndrome 
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, LH Silveira2, V Ruiz 1, M Gaxiola3

, MC Avila4 and MC Amigo 2
• 

1 ~folecular Biology Depanment. Instituto Nacional de Enfermedades Respiratorias. ~fexico City. ~fexico: :Department of Rheumatology, Instituto 
Sacional de Cardiología Ignacio Ch:ívez, :-.fe.'<ico City, Me.'Cico; 1~torphology Department, lnstituto Nacional de Enfcnnedades Respiratorias, ~fexico City, 
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The objective of this study was to assess the possible role of vascular emlothelial growth factor 
(VEGF) in the pathogenesis of systemic lupus erythematosus (SLE) and ptimary 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 ofVEGF 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 parknrs wirh renal failure had significantly increased plasma VEGF !<veis ( 134.1 + 91.0 pg/ 
mi) compared wirh SLE patients with normal renal function (-l2.9 + 19.0pg/ml), PAPS patients 
(-ll.9 + 26.6 pg/mll. and conrrols (36.2 + 27.0 pg/ml; P < 0.01 ). Immunosraining showcd a strong 
expression of VEGF in SLE renal tissue samples. Our preliminary results indicate that VEGF is 
incrcased in plasma from patients wirh lupus nephritis anda moderare degree of renal failure and is 
overexpressed in renal rissue from rhese parients. l11p11s (::?002) 11, 21-24. 

Kcy words: angiogenesis; VEGF; lupus nephropathy; primary anriphospholipid syndrome 

Introduction 

Angiogencsis is an esscntial physiologic process and 
plays a role in diseases such as rheumatoid arthritis, 
neoplasias and atherosclerosis. Vascular endothelial 
growth factor (VEGF) and angiogenin (Ang) promete 
angiogencsis in 1·i1ro and in 1fro. New vcssel fonna
tion seems limited to tissues with sorne degree of 
inflammation or hypoxia. 1- 3 Systernic lupus erythe
rnatosus (SLE) and primal)' antiphospholipid syn
drome (PAPS) feature endothclial darnage; however, 
angiogenesis has not been fully explored in these 
diseases:1 In this study, we have investigated a possi
ble role of VEGF and Ang in the pathogenesis of SLE 
and PAPS. 

•corrcsponJcncc: ~IC Amigo, lnsüturo :"acional de Cardiologia Ignacio 
Chávez, Juan OaJiano no. 1. Tlalpan, ~(c'(1Co City. t .ioso. ~kxir.:o. 
E-mail: mary-cann~namigoqhormail.com 
Rcccivcd 25 August 2001: accepccd 5 Scplembcr 2001 
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Patients and methocls 

TESIS CON 

1 
FALLA DE ORIGEN 

We studied 28 consecutive patients fulfilling .-\CR 
critcria for the classification of SLE seen at thc 
lnstituto Nacional de Cardiología Ignacio Ch:h·ez. In 
addition, JO PAPS patients (Sapporo critcria). and 24 
matched healthy controls from the same center were 
studied. Plasma was obtained from ali patients and 
controls. Kidney samples were obtained by biopsy for 
diagnostic purposes. Autopsy kidney tissue frorn 
patients without renal Jisease was us.:d as control. 

VEGF and Ang p'3sma Je,·els werc perforrn.:d 
using a sensitive and specilk enzyme-lit1ked immu
noabsorbcnt assay ( ELIS .. \J l'<1n11nen:ial kit following 
the instructions of the manufacrnrers (R&D Systems, 
MN. USA). 

Renal tissue obt,1incJ by pen:utaneous biopsy or 
autopsy was fonnal in-tix..:d and paraflin-ernbedded fcir 
examination by convcntional light microscopy. Renal 
scctions wcrc immunostain.:d for VEGF with thc 

1 O.! : 31. 0961LOJ302'u:31 c.i 
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~iotin/streptavidin complex technique using the Vec
tastain Universal Quick Kit (Vector Laboratories, lnc. 
Burlingame, CA). Polyclonal anti-VEGF. antibodies 
(R&D Systems Inc., MN, USA) were used. AII the 
experimental assays were performed at the Instituto 
Nacional de Enfermedades ~espiratorias. The study 
was approved by the ethics committee in both medica! 
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 
t-test was used to assess differences between SLE 
subgroups. 

Results 

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

Table 1 Demographic data and VEGF levels 

Group 

SLE 
PAPS 
Healthy controls 

·i'<0.01. 

Gender 
(female/male) Age (.1•ears) 

24/4 36.6:!: 16.1 
8/2 36.2 :!: 8.0 

19/5 29.2:!:8.5 

2 s a.o 

200.0 -E -C> 1 5 o .o 
.!:: 
LI.. 
(!) 1 o o.o 
w 
> 

s a .a 

D .o 

VEGF (pg/ml) 
(media/range) 

70.25 (4.69-341.2)" 
34, 1 (6,91-83,78) 
23.48 (0-307.4) 

•, 

healthy controls (Table 1 ). The correlation between 
clinical manifestations and VEGF levels showed that 
SLE patients with renal failure had ·· signifü:antly 
increased plasma VEGF levels (134.1 ±91'.0pg/ml) 
compared with SLE patients with normal .. renal· 
function (42.9 ± 19.0 pg/ml), PAPS . pátients 
(41.9 ± 26.6 pg/ml) and controls (36;2 ± 27 .O pg/ml; '· 
P < O.O 1; Figure 1 ). · · · · 

There were no significant differences in Ang levels 
between groups {data not shown). VEGF imrnuno.'.'
localization in SLE tissue occurred mostly in distal· 
tubular ducts and collecting-duct epithelia, as well as 
sorne podocytes. The number of positive cells was 
much lower in normal sampics (Figure 2). 

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~ 
anee 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 severa! cytokines or hypoxia. 
VEGF activities are mediated by high affinity receptor 
tyrosine kinases (RTKs).5•6 Vascular conditions such 

'P<0.01 

TESIS CON 
FALLA DE ORIGEN 

SLE-1 SLE-11 PAPS e 

SLE-1 = Systemic lupus el)themalosus patients with normal renal function 
SLE-11= Systemic lupus el)thematosus patients with moderatc renal failurc 

Figure 1 VEGF plasma lcvcls werc significantly incrcased in SLE palients with renal failure eomparcd with SLE patients with normal renal tuncrion. 
PAPS paticnts and controls. Valucs are cxprcsscd as average:!: s.d. 

'' --::; 
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Figure 2 lmmunolocalizarion ofVEGF in SLE and nonnal kidnoy (20x). (A) Kidney sample ofan SLE parient showing most ofrhe di>tal rubularducts 
"d collecting·ducts epirhclia posirive for VEGF (arrows). (Bl Kidney sample of anolher SLE parient exhibiring sorne podocytcs (head arrows) wirh srrong 
l!.~pression of VEGF. lC) and (D) Nonnal tissue with low immunohistoch~mical staining of VEGF. 

as those occurring in SLE and PAPS, which include 
inflamrnation, 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 ofthe PAPS patients, who were free of 
clinical arterial thrombosis at the time of the study. 
This is in agreement with the study by Williams et 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. ln that studv, 

'VEGF plasma levels in patients with PAPS wiÍh 

1 

venous thrombosis were similar to those in our 
study. ln 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 aP measured VEGF 
mRi'lA 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 voluntcers. Their negative 
results could be explained if other cell typcs within 
the kidney were the main site of VEGF production. In 
support of this hypothesis, we found by immunoloca-

TESIS CcJN! 
FALLA DEO~ 

"v:•?.,,..-.. f.-p-· .-. ---?·--==· - .... ---........- ---·-

lization upregulation of VEGF protein in epithelial 
cells and podocytes. 

Severa! 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.8 - 10 In 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. tJ 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 dcgrec of renal failure and is over
expressed in renal tissue from these patients. It is 
therefore possible that this angiogenic factor is related 
to endothelial repair in this condition. However, 
decreased VEGF excretion could also explain the find
ings. Other angiogenic factors, oran imbalance between 
inductor and inhibitory al1giogenic factors, may be 
involved in the charactcristic vasculopathy of PAPS. 
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