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G220 HEPATOCYTE NUCLEAR FACTOR 1 β EXPRESSION
IN NORMAL AND ABNORMAL HUMAN KIDNEY
DEVELOPMENT

M. Kolatsi-Joannnou, C. Bingham1, S. Ellard1, M.P. Bulman1, A.T.
Hattersley1, A.S. Woolf. Nephro-Urology Unit, Institute of Child Health, Uni-
versity College London; 1Department of Vascular Medicine and Diabetes
Research, School of Postgraduate Medicine and Health Sciences, University of
Exeter, UK

Kidney malformations are major causes of chronic renal failure in
children, and some of these disorders have defined genetic bases. The
hepatocyte nuclear factor 1â (HNF1â) gene is implicated in endoderm
development, with mutations a rare cause of maturity onset diabetes
mellitus of the young. Recently, mutations of this transcription factor
have been associated with i) cystic dysplastic kidneys containing
undiVerentiated tissues, ii) renal hypoplasia with too few nephrons
and iii) a polycystic kidney disease where glomerular cysts occur with
renal pelvic hypoplasia. We now describe a new kindred with this
Renal Cysts and Diabetes (RCAD) syndrome and define HNF1â
expression in normal and pathological nephrogenesis. The male
proband had renal cortical cysts on prenatal ultrasound and, over the
next ten years, cysts persisted in small kidneys: his GFR was 30%
normal and fasting blood glucose was normal. His mother developed
gestational diabetes and was treated with insulin: initial renal imaging
at 30 years was unremarkable but she later developed a few cysts
although her excretory function remained normal. Both individuals
have a one base-pair insertion in exon 5 of HNF1â. Using reverse
transcription polymerase chain reaction, we found HNF1â transcripts
at preglomerular stages (7 weeks gestation) in normal human kidneys
and at 8–13 weeks when collecting duct branching and glomerular
formation is occurring. Stomach, liver, pancreas and lung were also
positive but heart was negative. Using in situ hybridisation, we local-
ised mRNA to primitive collecting duct branches in the metanephros
and, in later gestations, to a subset of collecting duct cells, thought to
be intercalated cells. HNF1â transcripts were also localised to epithe-
lia of fetal stomach and lung: in all organs, undiVerentiated
mesenchyme did not express HNF1â. Transcripts were absent in dys-
plastic renal cysts of a fetus with a known frameshift mutation. These
results i) emphasise the spectrum of RCAD severity associated with
HNF1â mutations, even in a single kindred, and ii) are the first dem-
onstration that this transcription factor is expressed site-specifically in
epithelia at critical stages of human kidney development.

G221 CORTICOSTEROIDS DIRECTLY EFFECT PODOCYTE
REGENERATION, AND UPREGULATE EXPRESSION
OF NEPHRIN

C.D. Inward, C.Ying Xing, L. Ni, P.W. Mathieson, M.A. Saleem. Children’s
Renal Unit and Academic Renal Unit, University of Bristol, Southmead Hospi-
tal, Bristol BS10 5NB, UK

Corticosteroids are regarded as the mainstay of treatment in a major-
ity of glomerular diseases. This is thought to be primarily by aVecting
the immune response. We have investigated the eVects of dexametha-
sone (Dex) on human podocytes using a conditionally transformed
cell line transfected with a temperature-sensitive SV40 transgene. We
were interested in its eVects on nephrin expression as well as its eVects
on cell proliferation, apoptosis and survival. Podocytes were studied
under permissive (33ºC, transgene active) and non-permissive (37ºC,
transgene inactive) culture conditions. We examined the eVects on
proliferation, apoptosis, and expression of p21 (a proliferation inhibi-
tor), proliferating cell nuclear antigen (PCNA), alpha-tubulin (a
marker of diVerentiation), glucocorticoid receptor and nephrin. After
culture for 14 days under non-permissive conditions with 0, 0.1, 10,
1000nM of Dex, the proliferative indices were 1.645+/-0.004, 2.63+/-
0.004, 2.166+/-0.063 and 2.309+/-0.002 respectively (P=2.5x10–6).
Dex did not aVect apoptosis at any time up to 14 days. Under permis-
sive conditions PCNA, tubulin and p21 were unaVected by Dex.
Under non-permissive conditions Dex reduced p21 expression and
increased expression of tubulin and PCNA. Dex augmented longterm
survival of podocytes (67.5% to 87.6% survival at 2 months

compared to 34.6% without Dex). Using immunocytochemistry and
RT-PCR we have also shown that Dex causes a dose dependent
increase in podocyte expression of glucocorticoid receptor and in
nephrin expression. We conclude that Dex increases human podocyte
proliferation, survival, and expression of nephrin and glucocorticoid
receptor. This suggests a direct role for steroids in reversing podocyte
injury, and eVecting podocyte regeneration in glomerular disease.

G222 T CELL RECEPTOR V-BETA REPERTOIRES IN
NECROTIZING VASCULITIDES OF CHILDHOOD

P.A. Brogan, V. Shah, A. Bagga, N. Klein, M.J. Dillon. Great Ormond St
Hospital, and Institute of Child Health, London, UK

Introduction: Superantigens (SAgs) are potent stimulators of T cells
bearing specific Vâ T cell receptors (TCR), and may have a pathoge-
netic role in childhood systemic vasculitis. Abnormal expansions of T
cells bearing particular TCR Vâ gene segments have been found in
peripheral blood of adults with necrotizing vasculitis. Children with
acute Kawasaki disease (KD) also demonstrate an expansion of T
cells bearing Vâ2. Similar studies in children with vasculitis, apart
from KD, are however lacking.

Aims: To investigate the possible aetiological role of SAgs, this
study examined peripheral blood TCR Vâ repertoires in children with
necrotizing vasculitis.

Methods: 3 colour FACS analysis of peripheral blood mononu-
clear cells stained with conjugated monoclonal antibodies to CD3,
CD4, CD8, and 17 diVerent Vâ families was performed in 20 healthy
control children, 30 disease control children with non-vasculitic
inflammatory disease, or recipients of renal allografts, 25 children
with necrotizing vasculitis with and without renal involvement
(polyarteritis nodosa n=23; Wegener’s granulomatosis n=1; micro-
scopic polyangiitis n=1), and 5 patients with KD. Longitudinal stud-
ies were also performed on paired samples collected from patients
before and after induction of remission of vasculitis (n=7). Skewing of
the TCR Vâ repertoire was examined by comparing % means, and
variance of individual Vâ families between patient groups and
controls.

Results: 60% of the necrotizing vasculitis patients had one or more
TCR Vâ expansions in the CD3+CD4+ lymphocyte population,
compared with 30 % of the controls (p=0.02–0.05), and 36% of the
disease controls (p=0.05–0.1). Unlike KD, however, which was asso-
ciated with expansion only of CD4 Vâ2, diVerent Vâ families were
expanded in individual patients, perhaps indicative of diVerent SAgs.
5/7 vasculitis patients had one or more Vâ expansions prior to treat-
ment, compared with 1/7 after induction of remission (p=0.02–0.05).

Conclusion: Our preliminary data support a possible aetio-
pathogenetic role for SAgs in necrotizing vasculitides aVecting
children.

G223 GENOTYPE/PHENOTYPE CORRELATION OF NPHS1
AND NPHS2 MUTATIONS ADVOCATE A FUNCTIONAL
INTERRELATIONSHIP IN RENAL GLOMERULAR
FILTRATION

A. Koziell1, S. Hussain1, K. Trygvasson2, Scambler P1. 1Molecular Medicine
Unit, Institute of Child Health,London,UK; 2Division of Matrix Biology,Karo-
linska Institute, Stockholm, Sweden

Mutations of novel podocyte genes NPHS1 and NPHS2 are typically
associated with Finnish type congenital nephrotic syndrome (CNF)
and autosomal recessive focal segmental glomerulosclerosis (FSGS)
respectively. We examined genotype/phenotype correlation of
NPHS1/NPHS2 mutations to a) characterise accurately the mutation
phenotype and b) further identify their role in the pathogenesis of
glomerular protein leak.

Methods: 47 patients and 50 normal controls were analysed.
NPHS1 and NPHS2 exons were PCR amplified and products
sequenced on an ABI 377. Phenotypic diagnosis was based on clinical
and family history and/or renal biopsy. 38/47 patients had CNF, 4/47
congenital FSGS and 5/47 early onset (1 year) FSGS. All presented
with severe nephrotic syndrome, but disease progression was unchar-
acteristically mild in 9 CNF patients.

Results: 30/38 CNF patients had NPHS1 mutations, and 2/30
carried a specific additional NPHS2 mutation, R229Q, a putative
hypomorphic allele. 2 of 8 CNF patients lacking NPHS1 mutations
had NPHS2 mutations. One NPHS1 mutation, R1160X, previously
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connected with severe disease, was consistently associated with the
milder CNF phenotype. All patients with congenital FSGS had con-
comitant mutations in NPHS1 and NPHS2. Mutations were absent
in early onset FSGS.

Conclusions: Genotype/phenotype correlation detected overlap
between NPHS1 and NPHS2 mutations, with co-existence of muta-
tions in both genes in congenital FSGS and rarely, CNF. In addition,
the association of R1160X with mild and severe CNF indicates
genetic/metabolic interference, unconnected with NPHS2 mutations.
Our findings advocate a functional interrelationship between NPHS1
and NPHS2 within the podocyte, further supporting their integral
role in the pathogenesis of proteinuria.

G224 NATIONAL ALLOCATION OF CADAVERIC KIDNEYS
TO CHILDREN IN THE UK

R.J. Postlethwaite, R.J. Johnson, S. Armstrong, M.A. Belger. United King-
dom Transplant Support Service Authority, Kidney Advisory Group

A previous analysis of 1265 paediatric cadaveric renal transplants
(CD) in the UK showed that young donor and recipient age and poor
HLA match were significantly associated with poorer outcome. Only
30% of children received adult kidneys and these were better matched
than those from paediatric donors. Additionally 4 times as many pae-
diatric kidneys were being used in adult recipients than vice versa. To
improve outcomes in CD children need increased access to well
matched adult donors. The small recipient pool in paediatrics might,
however, limit the degree of HLA match achievable. A number of
computer simulations were set up to explore changes to rules in allo-
cation to improve outcomes. Key measures explored in these simula-
tions were HLA matching for children, impact on adult renal
transplantation, donor-recipient age diVerences, use of adult kidneys
in children, use of paediatric kidneys in adults and waiting time for
transplantation. These simulations demonstrate that the number of
non-favourably matched CDs in children could be reduced from 67%
to 15% with mean increase of waiting time of 6 months. Further
modelling of matchability is being undertaken to identify the 15%
who would not receive a favourably matched kidney. There would be
negligible impact on adult transplantation (0.4% fewer transplants)
and the imbalance in organ exchange between adults and paediatrics
would be largely redressed (reduced from 4 to 1.5 times).

Better HLA matching could result in a reduction of non-favourably
matched renal transplants of 15% and an associated increase in the
use of adult organs in children that would additionally improve
outcomes. Such improvements are only possible with analysis of
results on a national basis supported by statistical resources capable of
performing complex simulations and co-operation between the adult
and paediatric renal transplant services.

G225 THE EFFECTS OF HIGH DOSE STEROIDS ON
BEHAVIOUR IN CHILDREN WITH NEPHROTIC
SYNDROME

A.S. Hall, P.N. Houtman. The Children’s Hospital, The Leicester Royal Infir-
mary, Leicester LE1 5WW, UK

Introduction: Corticosteriods are frequently used in the paediatric
population, and it is accepted that their therapeutic benefits are
accompanied by significant side eVects. However there has been little
published as to the clinical significance of behavioural eVects. Steroid
sensitive Nephrotic Syndrome is considered a relatively benign disease
with a favourable prognosis, yet children with this condition routinely
receive high dose steroid therapy for several weeks. This study
attempts to estimate the frequency and severity of behavioural
changes in children with Nephrotic Syndrome on steroids.

Methods: An assessment of children’s behaviour was made by
their parents using the Child Behavior Checklist (CBCL) at time of
initial diagnosis of Nephrotic syndrome and again after high dose
daily steroids. The CBCL is a well established clinical and research
tool, providing an age and sex standardised assessment of a child’s
behaviour. A control group of children with a variety of other medical
diagnoses were also assessed in hospital and again after discharge
using the same questionnaire.

Results: Ten children in each group completed the study. There
were statistically significant increases in the Attention Problems
(p=0.017) and Aggressive Behaviour scores (p=0.039) in the
Nephrotic children, compared to controls using an unpaired t-test.
Four of the children with Nephrotic Syndrome developed abnormal
behaviour in the clinical range, compared to none of the controls.

Conclusions: Children with Nephrotic Syndrome treated with
high dose oral steroids develop clinically relevant behavioural
changes. The CBCL has been found to be an appropriate and easily
administered tool to study this problem.

G226 SURVEILLANCE OF HAEMOLYTIC URAEMIC
SYNDROME IN THE UK AND IRELAND (1997–2000)
USING THE BPSU METHODOLOGY

G.K. Adak, R.M. Lynn, C.M. Taylor, S. O’Brien, M. Locking. Public
Health Laboratory Service, BPSU, Birmingham Children’s Hospital, Scottish
Centre for Infection and Environmental Health (SCIEH), UK

Background: Haemolytic Uraemic syndrome (HUS) is the most
common cause of acute renal failure in children. Following concerns
over increasing incidence of verocytotoxin E.coli (VTEC) O157,
infection the Advisory Committee on the Microbiological Safety of
Food recommended in 1995 that prospective surveillance of HUS
should be undertaken.

Aims: To describe the current UK and ROI epidemiology of HUS
in children; including morbidity and mortality; to estimate the
proportion of HUS caused by VTEC.

Methodology: Data was collected through the BPSU monthly
report card system. A telephone report system allowed cases to be
reported directly, this also aided the identification of outbreaks. A
yearly validation through the specialist nephorology units was also
undertaken. Scottish cases were collected via SCIEH. Through cross
checking with the microbiological laboratories VTEC status was
identified.

Results: Over 3 years 465 HUS reports were received, after
de-duplication 313 cases were confirmed. 80% of these were seen at
some point in a tertiary unit. 39% of cases were below the age of three,
cases over 11 were rare (9%). 169 were girls and 141 boys. Diarrhoea
prodrome was seen in all but 7 cases, with VTEC reported in 70%.
Where outcome was known, 89% of children appear to recover
normally, but 2.5% (7) died. A seasonal peak in the summer months
occurred. Geographic distribution is heterogeneous with the disease
more common in rural areas, links to overseas travel was seen.

Conclusion: VTEC is still the main cause of HUS with E.coli
O157 the predominant causative organism. Most cases of VTEC were
sporadic, where outbreaks were recorded they were due to
transmission from person to person, farm visits, food/water contami-
nation and environmental exposure. Long term sequelea has yet to be
determined.

G227 PLASMA AND URINARY SOLUBLE CELL ADHESION
MOLECULE EXPRESSION IS DYSREGULATED IN
ACUTE PYELONEPHRITIS

R.A. Gbadegesin, S.A. Cotton, B.M. Coupes, A. Awan, R.J. Postlethwaite,
M.A. Lewis, M.G. Bradbury, P.E.C. Brenchley, N.J.A. Webb. Manchester
Children’s Hospitals and Manchester Institute of Nephrology and Transplanta-
tion, UK

Background and objectives: The degree of inflammatory reaction
and leukocyte traYcking during acute pyelonephritis (APN) has been
related to the risk of developing renal parenchymal scarring (RPS).
Adhesion molecules play a central role in leukocyte recruitment dur-
ing inflammation. The aim of this study was to determine whether
circulating soluble adhesion molecule expression is dysregulated dur-
ing APN and whether circulating levels predicted for the subsequent
development of RPS.

Methods: Plasma and urine samples were collected from 40 chil-
dren admitted to hospital with a first episode of APN within one week
of infection (acute sample) and at 6 weeks (late sample). Control
samples were collected from healthy age-matched controls. Soluble

Abstract G227

Acute Late Control

Plasma E selectin (ng/ml) 175 (38–366) 98 (38–190) 66 (38–142)
Urine E selectin

(ng/mmol) 0.1 (0–1.3) 0 (0-0.3) 0 (0-0.1)
Plasma ICAM-1 (ng/ml) 428 (242–940) 333 (246–972) 362 (162–469)
Urine ICAM-1

(ng/mmol) 3.2 (0–32.6) 1.7 (0–13.3) 1.8 (0.3–5.5)
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E-selectin and ICAM-1 levels were measured by ELISA (R+D Quan-
tikine). DMSA scanning was performed at 6 weeks to determine the
presence of absence of RPS.

Results: Expressed as median values (inter-quartile ranges) in the
table.

Plasma and urine E-selectin levels were higher in acute samples
compared with late (p=0.002) and control samples (p<0.0001).
Plasma ICAM-1 was higher in acute samples than controls (p=0.02),
though no diVerence was seen in urine levels. There were no
diVerences in E-selectin or ICAM-1 levels between patients who
developed RPS and those who did not.

Conclusion: Plasma and urinary soluble E-selectin and plasma
ICAM-1 levels are significantly elevated during APN, though no cor-
relation exists between the presence of high plasma or urine levels and
the subsequent development of RPS in this population.
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