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Gene polymorphism of vascular endothelial growth factor
in children with Henoch-Schonlein purpura nephritis
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Abstract;  Objective To study the relationship of -634G/C gene polymorphism of vascular endothelial growth factor
(VEGF) with Henoch-Schonlein purpura nephritis (HSPN) in children. Methods One hundred ethnic Han children with
HSP, including 50 children with concurrent nephritis ( HSPN group) and 50 children without nephritis ( HSP without
nephritis group ), were enrolled. Fifty age-, sex- and ethnics-matched healthy children were used as the control group.
VEGF-634G/C genotypes were determined by PCR-RFLP. Plasma VEGF levels were measured using ELISA. Results CC
genotype distribution (32% ) and C allele frequency (56% ) in the HSPN group were significantly higher than those in the
control group (10% and 35% respectively) and the HSP without nephritis group (10% and 33% respectively) (P <0.01).
The incidence of nephritis in HSP patients with CC genotype increased significantly when compared with those with GG
genotype (76% vs 31% ; P <0.01). Plasma VEGF levels in patients with CC genotype (180.5 +40.7 pg/mL) were
significantly higher than those in patients with CG (145.2 +48.3 pg/mL) and GG (101.5 £26.5 pg/mL) genotypes
(P <0.05). Conclusions VEGF-634G/C gene polymorphism may be associated with the development of HSPN. C allele
may a susceptible gene of HSPN. [ Chin J Contemp Pediatr, 2009, 11 (6) :417 —421 ]
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Topaloglu et al''’ reported that vascular endothelial morphological and functional changes of the vascular

growth factor ( VEGF) may play a crucial role in the bed and inflammatory reaction in Henoch-Schonlein
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purpura ( HSP). Many polymorphisms of the VEGF
gene have been identified. VEGF gene was first
screened for polymorphisms by Watson et al*’. Some
studies have investigated the association of VEGF gene
polymorphisms with diseases in which angiogenesis plays
a major role in pathogenesis, such as diabetic retinopa-

4 acute renal allograft re-

thy"*’ | renal cell carcinoma
jection®’ | prostate cancer'® | and malignant melano-
ma'”'. The studies have shown that a few of the diseases
are correlated with the variation in VEGF protein pro-

duction'?***7,

The -634G/C polymorphism at the 5’-UTR of VEGF
has been evaluated as a risk allele for the susceptibility
of Henoch-Schonlein purpura nephritis (HSPN) through
case-control studies in the Lugo region of Northwest
Spain''®'. This study investigated whether the VEGF-
634G/ C polymorphism at the 5'- UTR is associated with
HSPN in Chinese ethnic Han children.

Methods

Subjects

One hundred children with HSP, including 50 pa-
tients with concurrent nephritis ( HSPN group, mean
age 7.7 £2.3 years) and 50 patients without nephritis
(HSP without nephritis group, mean age 8.0 2.0
years) , were enrolled. All of the patients were unrelat-
ed Chinese ethnic Han individuals. The patients were
recruited from Guangzhou Children’s Hospital between
January 2005 and December 2006. They were required
to have a follow-up of at least 6 months. Diagnosis of
HSP was based on The American College of Rheumatol-
ogy 1990 Criteria for the Classification of Henoch-
Schonlein Purpura. HSPN was diagnosed when haema-
turia and/or proteinuria occurred in HSP. Haematuria
was defined by the presence of five or more red blood
cells per high power field, and macrohaematuria was
defined when blood was visible to the naked eye in the
urine. Proteinuria was evaluated by 24 hours quantita-
tive measurements of urinary protein.

As ethnically matched controls for the allele frequen-
cy of the specific polymorphism, 50 healthy unrelated
Chinese children (mean age 7.5 +2. 1 years) were in-
cluded. The control population was matched for age,
sex, and ethnics.

Analysis of the VEGF-634 G/C polymorphism

Genomic DNA was extracted from whole blood of each
individual using whole blood genome DNA extract kit
following the manufacturer’ s protocol. Concentration
and purity of DNA were determined by ultraviolet spec-
trophotometry. Genotyping of each polymorphism was

carried out by PCR-RFLP analysis. For the -634G/C
polymorphism the following primers amplified a fragment
of 401 bp; 5'-CGCTCGGTGCTGGAATTTG-3" ( for-
ward ) and 5'-GTATGTCTGTCTGTCCGTCA-3" ( re-
verse). The -634G allele results in the gain of BsmFI
site. The -634G allele was cut into two fragments of 300
bp and 101 bp while the -634C allele remained uncut
(401 bp). PCR products and restriction fragments were
analyzed by 2.0% agarose gels electrophoresis, stained
with ethidium bromide, and photographed.
Measurement of plasma VEGF concentration

Venous blood samples were taken from all of subjects
before breakfast. Blood samples were centrifuged after
full clotting at room temperature and plasma were stored
at —80°C. Plasma VEGF levels were measured using
enzyme linked immunosorbent assay ( ELISA).
Statistical analysis

Statistical analyses were done with SPSS 11.5.
Differences in the distribution of VEGF genotypes and
allele frequencies between the study and control groups
were analyzed by the y’-test or the Fisher’s exact test.
The statistical significances for deviations from the Har-
dy-Weinberg equilibrium were tested using the Pearson
test. Plasma VEGF levels were compared by the un-
paired Student’s ¢ test. Data were expressed as mean
values + standard deviation (x £5). A P value of less

than 0.05 was believed to be statistically significant.
Results

Genotype and allele frequencies of the VEGF-634G/C
polymorphism

The Hardy-Weinberg equilibrium was observed for
VEGF-634 allele and genotypes in all subjects. Allele
and genotype frequencies for VEGF -634G/C are
shown in Table 1. There were no significant differences
in the VEGF -634 genotype (y* =0.179, P >0.05)
and allele frequencies (y* =0.089, P >0.05) be-
tween the HSP without nephritis and the control
groups. There were significant differences in the
VEGF-634 genotype frequency between the HSPN and
the control groups (y* =9.116, P <0.05). Signifi-
cant differences were also found in the VEGF-634 gen-
otype frequency between the HSPN and the HSP with-
out nephritis groups (y* =10.283, P <0.01). The
VEGF-634 CC genotype frequency in the HSPN group
increased significantly as compared with the control
group (y* =7.294, P <0.01). A significant increase
in the frequency of C allele was observed in the HSPN
group as compared with the control group (y* =8.892,
P <0.01). The HSPN group demonstrated increased
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VEGF-634 CC genotype frequency (y° = 7. 294, Table 3 Plasma VEGF levels €ED)

P <0.01) and increased frequency of C allele com-

pared with the HSP without nephritis group ()’
10.710, P <0.01). VEGF-634 genotypes detected by
PCR-RFLP are shown in Figure 1.

1000 bp
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Figure 1 VEGF-634 genotypes detected by PCR-
RFLP 1, 8. DNA marker; 2: CC genotype, one fragment of 401 bp;
4,5, 7: GG genotype, two fragments of 300 bp and 101 bp; 3, 6. CG

genotype, three fragments of 300 bp, 101 bp and 401 bp.

Table 1  Genotype and allele frequencies of the
VEGF-634G/C polymorphism [n(% ) ]
Genotype frequency Allele frequency
Group n
CC CG GG C G
Control 50 5(10) 25(50) 20(40) 35(35) 65(65)
HSP without
nephritis 50 5(10) 23(46) 22(44) 33(33) 67(67)
HSPN 50  16(32)* 24(48) 10(20) 56(56)* 44(44)

a: P <0.01, vs the control and the HSP without nephritis groups.

Association of VEGF genotypes with the develop-
ment of nephritis

The incidence of nephritis in HSP patients with VEGF-
634 CC genotype was significantly higher than that in
patients with VEGF- 634 GG genotype (y* =10. 247,
P <0.01). The CC genotype of the - 634G/ C polymor-
phism was associated with an increased risk for the de-
velopment of nephritis in HSP patients (P < 0. 01;
OR =7.040; 95% CI =2.013-24.618). See Table 2.

Table 2 Association of VEGF genotypes with the de-
velopment of nephritis

Genotype n Incidence (% )
GG 10 31
CG 24 51
CC 16 76"

a; P<0.01, vs the GG genotype group.

Plasma VEGF levels in patients with different gen-
otypes

As shown in Table 3, plasma VEGF levels in pa-
tients with CC genotype were significantly higher than
those in patients with other genotypes (P <0.05).

Genotype n VEGF (pg/mL)
GG 52 101.5 +£26.5
CG 72 145.2 +48.3
CcC 26 180.5 +40.7*

a; P<0.05, vs the GG and CG genotype groups.
Discussion

HSP is the most common vasculitis syndrome in chil-
dren. It is an immunoglobulin A (IgA )-mediated im-
mune-complex vasculitis that affects predominantly the
skin, joints, gastrointestinal tract and kidneys. It is
generally a benign, self-limited disorder that follows an
intercurrent illness, usually of the upper respiratory
tract. The spectrum of the clinical expression of HSP
may vary from only a minimal petechial rash to severe
gastrointestinal, renal, neurologic, pulmonary, and
joint diseases. In the long-term follow-up, systemic in-
volvements or serious sequelae are not frequent. Its
prognosis is mainly predicted by the severity of renal
involvement. The proportion of patients reported to
have renal involvement varies between 20% and 80% .
The majority of children with HSPN present only with
haematuria and/or low-grade proteinuria, or both, and
have a good chance to recover. However, patients with
massive proteinuria at onset frequently have a progres-

121 In some reports, the proportion of

sive course
children with HSPN who progress to renal failure or end-
stage renal disease varies from 12% to 19% "*"*'. Sub-
stantial research has found that genetic factors might
play an important role in the pathogenesis of HSPN. In
order to improve the prognosis of HSP, it is very im-
portant to find the susceptibility gene to HSPN for early
diagnosis and treatment of HSPN.

VEGF is an endothelial cell-specific mitogen that
promotes angiogenesis and is a potent mediator of vas-
cular permeability''”’. The gene encoding VEGF is lo-
cated on chromosome 6p21.3 and comprises a 14 kb

81 The bio-
logical activities of VEGF are mediated through two

coding region with 8 exons and 7 introns

high-affinity receptor tyrosine kinases, fms-like tyro-
sine kinase-1 ( Flt-1) ( VEGF receptor-1) and fetal
liver kinase-1 (flkl ) ( VEGF receptor2)'"’, and
their expression is mainly restricted to endothelial
200 A possible role of VEGF in the activation and
recruitment of monocytes is mediated through the Flt-1
receptor ***'. Functional studies have shown that the

VEGF - 634C allele is associated with increased tran-

scriptional levels of VEGF, both in vitro and in vive' .

cells

This allele is also related to a higher activity at ribo-
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some site B (IRESB) ** | suggesting that it also in-
fluences VEGF translation. The GG genotype is em-
bedded in haplotypes with lower VEGF expression,
whereas the CC genotype is present in most of the hap-
lotypes with the highest VEGF transcription lev-
els?® ! Presently, the researchers have been focu-
sing on the association between VEGF gene polymor-
phism and HSPN.

Reuda et al''®’ analyzed VEGF- 634G/C gene poly-
morphism of 57 HSP cases and 226 healthy controls.
They found that there were no significant differences in
the allele and genotype frequencies for the VEGF -
634G/ C polymorphism between HSP patients and con-
trols. However, they found that the C allele of VEGF-
634G/C gene polymorphism was associated with the
development of HSPN and that the C allele may be a
susceptible gene of HSPN. The results of this study
were consistent with those of Reuda et al. In this study,
the HSPN group demonstrated increased VEGF- 634
CC genotype and C allele frequencies compared with
the control and the HSP without renal involvement
groups. Further, this study showed that the incidence
of nephritis in HSP patients with VEGF- 634 CC geno-
type was significantly higher than that in patients with
VEGF- 634 GG genotype.

This study found that plasma VEGF levels in patients
with CC genotype of the - 634G/C polymorphism were
significantly higher than those in patients with CG or
GG genotypes and that there were no significant differ-
ences in plasma VEGF levels in patients with CG and
GG genotypes. It suggested that plasma VEGF levels
were associated with the - 634G/C polymorphism.
Awata et al"’’ tested VEGF levels and VEGF - 634G/C
polymorphism in 64 healthy controls, and reported that
plasma VEGF levels in patients with CC genotype were
higher than those with CG and GG genotypes and there
were no significant differences in plasma VEGF levels
between patients with CG and GG genotypes. But Wat-
son et al'*' found that plasma VEGF levels in patients
with the GG genotype were the highest and those were
lowest in patients with the CC genotype. The differ-
ences of results may be related to means of test, the
size of sample, sampling error and sources of VEGF.

In summary, this study showed that the VEGF - 634
CC genotype and - 634 C allele frequencies increased
in children with HSPN compared with HSP children
without nephritis and healthy controls and that the CC
genotype of the - 634G/ C polymorphism was associated
with an increased risk for the development of nephritis
in HSP patients. Furthermore, plasma VEGF levels
were significantly higher in HSP patients with the CC

genotype of the - 634G/C polymorphism than those in
patients with CG and GG genotypes. This suggests that
VEGF- 634G/C gene polymorphism may be associated
with the development of HSPN and that C allele may be
a susceptible gene of HSPN.
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