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by Losartan (Cozaar 50-100 mg pills, Merck Sharp Dohme, Delaware,
U.S.A) for six months. Pro-oxidants and antioxidants were repeated after
six months, and compared with the beginning of the study.
Statistical analysis were done by student-t test, and wilcoxon signed rank
test on SPSS-13.0 PC programme, datas were shown as ± SD, and P<0.05
was considered as satistically significant.
Results: Thirtyfive of the 40 patients were completed the study, male female
ratio was 14/21, and while 15 patients were undergoing HD, 20 were on
CAPD programme. Demographic, clinical, biochemical and hematological
properties of patients were shown in table 1. Systolic blood pressure
decreased from139.7±34.1 mmHg to 115.2±26.4 mmHg and diastolic
from 86.5±14.1 mmHg to 73.4±12.1 mmHg (p<0.001). At the end of
the study while serum levels of OSI decreased to 4.1±0.8 from 6.6±3.3;
(p<0.001), and SH groups were increased to 0.26±0.03 mmol/L from
0.22±0.03 mmol/L, (p<0.001).

Demographic, clinical and laboratory properties of patients

Parameters Mean value

Age (years) 19.9±12.7
Gender (M/F) 14/21
HD age (months) 45.9±41.5
BMI (kg/m2) 21.9±4.0
SBP (mmHg) 139.7±34.1
DBP (mmHg) 86.5±14.1
CaXP (mg2/dl2) 54.0±8.8
PTH (pg/ml) 349.8±291.2
Hgb (g/dl) 10.5±1.9
Albumin (g/dl) 3.4±0.6

Conclusions: Losartan was effective in controlling blood pressure, and
decreased OSI, a marker of elevated oxidative stress, and increased serum
levels of SH groups, an antioxidant, in ESRD patients undergoing dialysis.
So it may not be only a drug for reducing blood pressure, but also may
improve OS, particularly in patients with ESRD.

SaP103 PERIPHERAL ARTERIAL DISEASE IS ASSOCIATED
WITH LOWER GLOMERULAR FILTRATION RATE IN
PATIENTS WITH METABOLIC SYNDROME

Marília Duarte Panico, Carmen Lúcia Porto, Márcia Alves, Ethel Spichler,
David Spichler, Rachel Bregman, Mario Neves. Internal Medicine,
Universidade do Estado do Rio de Janeiro, Rio de Janeiro, Brazil; Vascular
Surgery, Universidade do Rio de Janeiro, Rio de Janeiro, Brazil;
Nephrology, Universidade do Estado do Rio de Janeiro, Rio de Janeiro,
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Introduction and Aims: The objective of this study was to evaluate renal
function in patients with metabolic syndrome and peripheral arterial disease
(PAD).
Methods: Patients with suspected peripheral arterial disease due to leg pain
and presenting NCEP ATP III (Adult Treatment Panel) criteria for metabolic
syndrome were enrolled in the study. Systolic blood pressure of the brachial
and ankle arteries were measured to calculate the ankle/brachial index
(ABI) which was used to divide the patients in two groups: PAD (n=135)
for patients with ABI < 0.9 and NOPAD (n=90) for patients with ABI ≥
0.9. Demographic data and biochemical tests were compared between the
groups. Creatinine clearance was predicted by MDRD (The Modification of
Diet in Renal Disease Study) equation.
Results: The groups were homogeneous regarding demographic data,
presenting similar ages (63.9±0.7 vs 63.2±0.9) and body mass index
(27.8±0.6 vs 29.3±0.6 kg/m2) with more female patients in NOPAD
group (68.9 vs 51.1%, p>0.05). Systolic and diastolic blood pressure were
significantly higher in PAD group (157.8±3.4/88.2±1.1 mmHg versus
142.8±3.5/83.3±0.9 mmHg, p<0.01 for both). Patients in PAD group
also presented higher values of serum creatinine (1.08±0.04 mg/dl vs
0.87±0.03 mg/dl, p<0.01) and lower creatinine clearance (69.6±2.7 ml/min
vs 81.6±3.4 ml/min, p<0.01). There were no differences between the
groups when comparing serum glucose, total cholesterol, triglycerides,
HDL-cholesterol and LDL-cholesterol values.
Conclusions: We concluded that high blood pressure values and worsening
renal function could be clinical markers for identifying risk of peripheral
arterial disease in patients presenting criteria for metabolic syndrome.
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SaP104 TRANSCRIPTIONAL REGULATION OF PODOCALYXIN IN
CULTURED IMMORTALIZED HUMAN GLOMERULAR
EPITHELIAL CELLS (HGEC)

Garyfalia Drossopoulou, Nikos Tsotakos, Eleni Kotsopoulou,
Effie Tsilibary. Institute of Biology, NCSR “Demokritos”, Athens, Greece

Introduction and Aims: The anti-adhesin podocalyxin-like protein (PCLP),
is responsible for formation and preservation of foot-like processes of
podocytes. Binding of WT1 to conserved elements within the PCLP gene
promoter results in transcriptional activation. WT1 may participate in the
induction of target genes directly, or through potential interactions with
other transcriptional regulators, such as CBP. The PCLP gene promoter
also shows a number of Sp1 binding sites, which are essential for the
maintenance of PCLP transcription. We investigated how WT1 coordinates
and/or regulates PCLP expression under low and high glucose levels.
Methods: HGEC were cultured in the presence of low or high glucose
levels. Immortalized T-SV40 HGEC were cultured in media composed of
DMEM/Hams F-12 containing either 5 mM or 25 mM D-glucose.
Results: HGEC continuously cultured in the presence of high (25mM)
glucose exhibit very low PCLP protein levels compared to HGEC cultured
in the presence of low (5mM) glucose. Immunoblotting, real time PCR
analysis and flow cytometry demonstrated that even after 24 weeks of
culturing in 5mM glucose PCLP expression can not be restored (p<0,001).
On the other hand, HGEC cultured in the presence of 5mM glucose exhibit
reduced PCLP expression, after being cultured in 25mM glucose for 14
weeks (p<0,001).
Additionally, we investigated the intracellular distribution of WT1 protein.
Western blot analysis of nuclear and cytoplasmic fractions prepared from
HGEC cultured in the presence of 5mM and 25mM glucose revealed that
WT1 is predominantly nuclear. Both cytoplasmic fractions were positive for
WT1. However, no significant differences in the nuclear protein levels of
WT1 were observed in the two conditions.
Comparison of the amounts of co-precipitated WT1 or CBP with the
total cellular proteins immunoprecipitated from cellular lysates of cells
cultured in 5 mM glucose indicated that approximately 10% of cellular
CBP co-precipitated with WT1. In HGEC cultured in 25mM glucose only
6% of CBP is co-precipitated with WT1 (40% decrease). Finally, despite
differences in endogenous podocalyxin, the levels of Sp1 found in HGEC
cultured under 5mM or 25 mM glucose are not significantly different.
Conclusions: In vitro culturing of HGEC in the presence of high glucose can
be considered as a model system for the suppression of PCLP expression.
This is not due to alterations of WT1 protein levels, but may depend
on Sp1, indicating that Sp1 is necessary for the maintenance of normal
basal rate of podocalyxin expression. Decreased WT1-CBP association
impairs WT1 ability to initiate transcriptional activation when glucose
conditions reverse to normal, suggesting that chronic exposure to high
glucose levels may result in irreversible down-regulation of PCLP gene
expression. Dominant negative construct reporter assays, using the domain
that mediates interaction of CBP with WT1 have indicated that the observed
reduction in activation is a dose-dependent effect. Therefore, the observed
reduction of WT1-CBP interaction may partially account for the suppression
of transcriptional activation observed in HGEC cultured in the presence of
25mM glucose.

SaP105 DIABETIC NEPHROPATHY SUSCEPTIBILITY IN TISSUE
KALLIKREIN-NULL MICE

Sophie Bodin 1, Catherine Chollet 1 , Nicolas Goncalves 1, Franck Pean 2,
Véronique Baudry 1, Jean-Luc Elghozy 1, Patrick Bruneval 1,
Michel Marre 2, François Alhenc-Gelas 1, Nadine Bouby 1. 1Inserm U652,
Paris, France; 2Inserm U695, Paris, France

Introduction and Aims: Diabetic nephropathy (DN), which incipient stage
is revealed by presence of elevated microalbuminuria and endothelial
dysfunction, is a major risk factor for end-stage renal disease and is
associated with an increased risk of major cardiovascular events. Several
clinical studies have shown an association between angiotensin I-converting
enzyme (ACE) expression level and the progression of DN in type I diabetes.
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We previously established a causality link between the constitutive level of
ACE gene expression and its renal involvement in diabetes using a model
of mice overexpressing ACE gene. Since ACE is involved not only in the
angiotensin II synthesis but also in kinin degradation, the aim of the study
is to determine the role of kallikrein-kinin system (KKS) in the deleterious
effect of ACE in diabetic nephropathy.
Methods: We studied tissue kallikrein null mice (TK-/-) gene and the
wild type (WT) littermates, rendered diabetic by 5-7 daily i.p injections
of streptozotocin (STZ) (80 mg/g body weight). Control mice received
vehicle. Blood pressure (BP) measurements were performed by intra-
arterial telemetry. Quantification of SKK component gene expression was
realized by real time PCR using ABI PRISM 7000 Sequence Detection
System. Groups were compared by ANOVA and Fisher post hoc test.
Results: Although both groups of STZ-treated mice developed similar
hyperglycemia, TK-/- mice displayed an exaggerated mortality compared to
WT (67 vs 36% 6 weeks post diabetes induction, p<0.0001). Four weeks
post diabetes induction, mice already showed a marked hyperfiltration and
diabetes increased albuminuria (p<0.001) with a 2-fold higher excretion in
TK-/- compared to WT (21.7±2.0 vs 54.6±9.3 mg/24h, p<0.05).
Control WT and TK-/- mice had similar BP (115±2 and 114±4 mmHg).
Diabetes did not alter BP but induced a decrease in heart rate (497±6 vs
441±24 bpm in control and diabetic WT mice, p<0.05; 561±23 vs 422±12
bpm in control and diabetic TK-/- mice, p<0.05).
Independently of the mouse genotype, diabetes was markedly increased
(x3) in ACE mRNA abundance in highly vascularized organs (lung and
liver) while decreased (x2) in the kidney (p<0.0001). Significant increases
of SKK gene expression (TK, kininogen, B1 and B2 receptors) were also
observed in the diabetic kidney (x1.6 to x2, p<0.001) of TK-/- and WT
mice. None of these genes showed a significantly modified expression in
the heart.
Conclusions: These results suggest that the KKS is early activated in the
diabetic kidney and has a protective role in diabetic complications.
The deleterious effect of genetically high ACE level or lack of tissue
kallikrein on the diabetic kidney probably results, at least in part, from the
subsequent deficiency in kinins.

SaP106 ACE2 INHIBITION IN STZ-DIABETIC MICE WORSENS
ALBUMINURIA AND GLOMERULAR DAMAGE IN
ASSOCIATION WITH INCREASED ACE EXPRESSION

Minghao Ye 1, Maria Jose Soler 3, Jan Wysocki 1, Josep Lloveras 3,
Yashpal Kanwar 2, Daniel Batlle 1. 1Division of Nephrology Hypertension,
Dept. of Medicine, Feinberg School of Medicine, Northwestern University,
USA; 2Dept. of Pathology, Feinberg School of Medicine, Northwestern
University, USA; 3Hospital del Mar, Universidad Autonoma de Barcelona,
Barcelona, Spain

Introduction and Aims: Angiotensin-converting enzyme (ACE)2 promotes
the degradation of Angiotensin I and Angiotensin II. We previously showed
that ACE2 in the glomeruli is located in podocytes. In present study, we
examined the effect of pharmacological ACE2 inhibition in the STZ-treated
mice.
Methods: STZ treated mice received either vehicle (n=10) or a specific
ACE2 inhibitor, MLN-4760, (n=14). Non-diabetic mice were used as
controls (n=5). Urinary albumin and immunohistochemical analysis were
performed.
Results: Urinary albumin/creatinine ratio was increased in STZ mice
treated with MLN-4760 as compared to STZ mice receiving vehicle
(1107.4μg/mg±250.9 vs 236.7±88.0, p<0.05). STZ-mice receiving MLN-
4760 had significantly more mesangial matrix expansion, tubular lesions
and increased vessel thickness than STZ-mice receiving vehicle. By im-
munohistochemistry, in the tubulointerstitial area, fibronectin and collagen I
staining were significantly increased in STZ-treated mice as compared to the
non-diabetic control group (fibronectin 2.06±0.25 vs. 1.45±0.06 p<0.05;
collagen I 1.54±0.27 vs. 0.37±0.06 p<0.05). In MLN-4760 treated mice,
fibronectin and collagen I were not significantly increased as compared to
STZ mice treated with vehicle. Glomerular staining of ACE was increased in
the STZ group and it increased further in STZ mice treated with MLN-4760
(control: 4.5± 2.6, STZ: 40.4±4.9, STZ+MLN: 65.4±6.2). In renal vessels,
ACE staining was also increased in STZ mice and MLN-4760 increased it
even further (control: 10.6±3.3, STZ: 36.6±6.9, STZ+MLN: 61.3±6.2).

Conclusions: In conclusion, in STZ-treated mice mesangial expansion
and vascular thickening were associated with enhanced ACE expression.
Inhibition of ACE2 further enhanced endothelial ACE expression, both in
glomeruli and the vasculature. The study shows that the combination of low
ACE2 and high ACE is injurious to the glomerulus and that the mechanism
of ACE2 inhibition involves ACE over expression.

SaP107 ACE/ACE2 EXPRESSION IN GLOMERULI FROM db/db
MICE WITH ESTABLISHED NEPHROPATHY AND THE
EFFECT OF CHRONIC ACE2 INHIBITION

Jan Wysocki 1, Maria Jose Soler 1, Minghao Ye 1, Yashpal Kanwar 2,
Daniel Batlle 1. 1Division of Nephrology, Northwestern University,
Chicago, IL, USA; 2Department of Pathology, Northwestern University,
Chicago, IL, USA

Introduction and Aims: ACE2 is a homologue of ACE that plays a counter
regulatory role by promoting degradation of angiotensin peptides. In early
stage of diabetic nephropathy in 8 weeks old db/db mice, glomerular ACE
is increased whereas ACE2 is decreased in comparison to age-matched
non-diabetic db/m controls.
Methods: We now studied ACE and ACE2 expression in glomeruli from
24-32 weeks old db/db mice with established nephropathy and the effect
of chronic pharmacological ACE2 inhibition in this model of diabetes.
Glomerular ACE and ACE2 expression was assessed blindly by three
observers using a semiquantitative analysis of immunoperoxidase stained
sections based on pathology-established score.
Results: In glomeruli from db/db mice (n=6), ACE was increased compared
to db/m controls (n=6) (62% ± 3.3 vs 12.7% ± 4.4 p<0.001). By contrast,
glomerular ACE2 staining was reduced in comparison to controls (12.2%
± 5.2 vs 60.4% ± 10.9, p=0.001). By electron microscopy, the chronic
administration of a specific ACE2 inhibitor, MLN-4760, to db/db mice
was associated with an increased mesangial matrix expansion and collagen
deposition. Moreover, after MLN-4760 administration, increased endothelial
fenestration and the presence of deformed and enlarged mitochondria in
podocytes were found. In db/db mice receiving MLN-4760, glomerular ACE
staining was increased as compared to db/db mice given vehicle (p<0.05).
Conclusions: We conclude that in glomeruli from older db/db mice with
established nephropathy, like in younger mice in early stage of diabetic
nephropathy, ACE is increased, whereas ACE2 is decreased. Moreover, in
db/db mice ACE2 inhibition leads to worsening of glomerular pathology
and increases ACE expression. The finding that in diabetic mice glomerular
ACE2 goes in the opposite direction than ACE suggests that its counter
regulatory role is lost creating an imbalance in glomerular angiotensin
peptides. Our findings suggest that ACE2 amplification may provide
rationale for new therapeutic strategies in diabetic nephropathy.

SaP109 THE POTENTIAL RENOPROTECTIVE EFFECT OF
SELECTIVE CYCLOOXYGENASE INHIBITORS IN
EXPERIMENTAL DIABETIC NEPHROPATHY

Mohamed Abdel Aziz, Rehab Ashour, Amal Mohamed, Ali Al Attar.
Clinical Pharmacology, Mansoura Faculty of Medicine, Mansoura, Egypt;
Pathology, Mansoura Faculty of Medicine, Mansoura, Egypt

Introduction and Aims: Diabetic nephropathy is a major microvascular
complication of diabetes and eventually leads to end-stage renal disease.
The present study designed to evaluate the renal effects of selective COX-2
inhibitors on the progression of renal injury in experimental model of
diabetic nephropathy.
Methods: Fifty rats were randomly divided into five equal groups: normal
control rats, streptozotocin (STZ)-induced diabetic rats without treatment,
STZ-induced diabetic rats treated with celecoxib, STZ-induced diabetic rats
treated with enalapril, and STZ-induced diabetic rats treated with combi-
nation. Sixteen weeks later, serum glucose, renal functions, and oxidative
stress parameters were evaluated. Periodic acid-Schiff (PAS) staining was
used to examine the morphological changes by light microscopy.
Results: STZ-induced diabetes led to development of diabetic nephropathy
associated with increased oxidative stress. Both celecoxib and enalapril
produced comparable level of renoprotection manifested by significant
decrease of serum creatinine and microalbuminuria, which was accompanied
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by significant decrease of renal malondialdyehyde content, significant
increase of renal reduced glutathione content and superoxide dismutase
activity. Glomerulosclerosis seen in untreated-diabetic group were prevented
by both celecoxib and enalapril. Combination treatment was superior in
renoprotective effects.
Conclusions: In conclusion, the selective COX-2 inhibitor celecoxib may
prevent or retard the development of diabetic nephropathy.

SaP110 EFFECTS OF PHYSICAL EXERCISES ON THE NITRIC
OXIDE (NO) PRODUCTION AND DIABETIC
NEPHROPATHY IN RATS WITH EXPERIMENTAL
DIABETES MELLITUS (DM)

Adelson Marçal Rodrigues 1, Cássia Toledo Bergamaschi 2, Margaret
Gori Mouro 3, Elisa Mieko Suemitsu Higa 3. 1Nephrology Division;
2Cardiovascular Physiology Division; 3Nephrology and Emergency
Division, UNIFESP-EPM, São Paulo, Brazil

Introduction and Aims: Diabetic nephropathy stands out as the main
determinant of the end-stage renal disease, and it seems that oxidative stress
and endothelial dysfunction are the major aggravating factors, perhaps
mediated by the NO. In previous studies, NO was increased in rats
submitted to physical exercises, which have been proposed as an alternative
for glycemic control in DM.
The objective of this study is to assess the NO produced during the physical
exercises in diabetic rats, and its effect on the progression of diabetic
nephropathy.
Methods: Adult male Wistar rats with 170-210g BW were treated either
with streptozotocin (60mg/kg of BW, i.v.) for induction of DM, or with
its vehicle (citrate buffer 0.1M, pH 4.5, control, CTL). The animals were
considered diabetics when glycemia ≥200 mg/dL. Half of the animals
of each group underwent exercise (EX) on a treadmill at a work rate of
16m/min in daily periods of 60 min, 5 days a week for 8 weeks. The other
half of rats (sedentary, SE) stayed on a disabled treadmill during similar
period. Before and after the series of exercises the animals were placed in
metabolic individual cages to collect the 24 hours urine, and also, a sample
of blood was collected from the retro-orbital plexus for determination of
creatinine (mg/dL), urea (mg/dL), NO (chemiluminescence method, μM),
glycemia (mg/dL) and microalbuminuria (microalb, μg/24hs). The data are
expressed as mean±SE, compared with a Kruskal-Wallis one way analysis
of variance, and significance was defined for P<0.05.
Results: We observed that in DM+SE when compared to CTL+SE, BW was
decreased (210.6±2.3 vs 329.8±17.5, respectively, P<0.05) and glycemia
was increased (495.0±36.4 vs 122.7±7.0, respectively, P<0.05). However,
the DM+EX group presented a significant increase of BW (295.4±10.3)
and a significant reduction of glycemia (254.5±75.6), when compared
to DM+SE. The microalb was significantly increased in DM+SE when
compared to CTL+SE (3,848.4±274.8 vs 836.3±71.7), as well as the serum
creatinine (1.0±0.09vs0.7±0.02) and urea (78.6±11.3 vs 46.2±2.0). In
group DM+EX there was a significant decrease in microalb (1,671.7±712.9),
in serum creatinine (0.7±0.04) and urea (49.9±2.5)vs DM+SE. The DM+SE
showed urinary levels of NO one-hundred-fold reduced when compared to
CTL+SE (13.5±4.3 vs 1,380.5±83.7, P<0.05); however, after training, the
diabetic rats showed an improvement in the NO synthesis (245.7±203.3,
P<0.05 vs DM+SE).
Conclusions: Our studies suggest that the routine of exercises in diabetic
rats has beneficial effects over diabetic nephropathy, perhaps through the
participation of NO.

SaP111 PYRIDOXAL PHOSPHATE PREVENTS PROGRESSION
OF DIABETIC NEPHROPATHY
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Introduction and Aims: We have demonstrated that pyridoxal 5’-phosphate
(PLP), an active form of vitamin B6, inhibits formation of advanced

glycation end products (AGEs) by trapping 3-deoxyglucosone. The present
study aimed to clarify if PLP could exert beneficial effects on nephropathy
in diabetic rats.
Methods: Streptozotocin (STZ)-induced diabetic rats were treated by oral
administration of PLP or pyridoxamine (PM), another active form of
vitamin B6, at a dose of 600mg/kg/day for 16 weeks. AGEs [imidazolone,
Ne-(carboxymethyl)lysine (CML) and N2-carboxyethyl-2’-deoxyguanosine
(CEdG)], transforming growth factor-beta1 (TGF-beta1), type 1 collagen
and fibronectin were detected in the kidneys using immunohistochemistry.
Gene expression of TGF-beta1 and receptor for advanced glycation end
products (RAGE) in the kidneys was determined using real-time quantitative
polymerase chain reaction.
Results: Administration of PLP significantly inhibited albuminuria,
glomerular hypertrophy, mesangial expansion, and interstitial fibrosis as
compared with diabetic rats. PLP markedly inhibited accumulation of AGEs
such as imidazolone, CML, and CEdG, a DNA-linked AGE, in glomeruli.
PLP significantly inhibited expression of TGF-beta1, type 1 collagen, fi-
bronectin and RAGE in the kidneys. PLP was superior to PM in inhibiting
accumulation of AGEs, expression of TGF-beta1, type 1 collagen, and
fibronectin, and the development of diabetic nephropathy.
Conclusions: PLP prevented progression of nephropathy in STZ-induced
diabetic rats by inhibiting formation of AGEs. PLP is considered a promising
active form of vitamin B6 for the treatment of AGE-linked disorders such
as diabetic nephropathy.

SaP112 MECHANISMS CONTROLLING GLUCOSE UPTAKE
UNDER OSCILLATIONS IN GLUCOSE CONCENTRATION
IN MESANGIAL CELLS (MC): ROLE OF GLUCOSE
TRANSPORTERS

Carla Lima, Carine Arnoni, Nestor Schor, Mirian Boim. Medicine - Renal
Division, Universidade Federal de São Paulo, São Paulo, Brazil

Introduction and Aims: The complications of diabetes arise in part from
abnormally high glucose concentrations, however the oscillatory nature
of glycemia may be also involved in these complications. Mesangial
cells (MC) abnormalities, including mesangial matrix expansion, play
a central role in the diabetic nephropathy (DN). MC in culture show
increased glucose uptake when exposed to high glucose concentration. These
cells express both insulin-dependent (GLUT4) and -independent (GLUT1)
glucose transporters. This study evaluated the effect of glucose deprivation
as well as the effect of sequential variations in glucose concentrations (high,
low and normal) on the expression levels of mRNAs for GLUT1, GLUT4
and fibronectin, in rat MC.
Methods: Rat primary MC were exposed to normal (NG, 10 mM) and
low (LG,1 mM) glucose concentrations during 1, 4, 12, 24 and 72 hours.
Oscillations in glucose levels (OG groups) were induced by changing
every 8 hours the glucose concentration in the culture medium during 24
hours including high (HG, 30mM), LG and NG levels of glucose. mRNA
expression levels were estimated by Real Time RT-PCR technique and the
rate of glucose uptake was measured by 3H-2-deoxy-D-glucose uptake.
Results: LG alone induced an initial rise in GLUT1 mRNA expression
returning to control levels after 72 hours. GLUT4 was overexpressed only
in latter periods (24 and 72 hours). Oscillations in glucose concentrations
during 24 hours induced an increase in GLUT1 and reduction in GLUT4
mRNA expression. mRNA levels of fibronectin were decreased in both LG
and OG groups. Both LG and OG groups induced an increase in glucose
uptake independent of insulin.
Conclusions: These data suggest that glucose uptake under LG stimulus
was dependent of GLUT1 and it was not affected by insulin. Oscillation in
the glucose content may not stimulate overproduction of mesangial matrix.
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SaP113 ANGIOTENSIN II MODULATES NA+/K+ ATPASE
SUBUNITS IN DIABETIC RAT KIDNEY
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Introduction and Aims: Angiotensin II (AII) is a progressive mediator
of renal injury in diabetic nephrosclerosis. Previous studies demonstrated
that AII directly stimulates Na/KATPase (NKA) activity via angiotensin
1 receptor in the proximal tubules, thereby affecting blood pressure and
contributing to hypertension.The clinical efficacy of AII receptor blockers
has been widely implicated in the therapy of diabetic nephropathy, but the
exact mechanism is still unknown. Thus we investigated the direct effects of
AII treatment on renal NKA, as a key enzyme of kidney function in diabetic
rats.
Methods: Six-week old, male Wistar rats were divided into ten groups:
control (C), AII treated control (CA), 3-wk diabetic (D3), AII treated 3-wk
diabetic (D3A), 5) 3-wk diabetic insulin treated (D3R), AII and insulin
treated 3 wk diabetic (D3AR), 7-wk diabetic (D7), AII treated 7-wk diabetic
(D7A), 7-wk diabetic insulin treated (D7R) and AII and insulin treated
7-wk diabetic rats (D7AR). Serum laboratory parameters were analysed.
Kidneys were removed and homogenised, renal mRNA, protein expression,
phosporylation and enzyme activity of NKA alpha-1 and beta-1 subunit
were also evaluated.
Results: Final body weight, serum blood glucose and fructoseamine levels
were higher in all diabetic groups (D3, D7 vs. C p<0.05).
In D7 versus C rats mRNA expression and protein level of NKA α1
subunit were elevated (p<0.008; p<0.00002 respectively), which was not
observable in D3 animals. Administration of insulin reverted the changes in
the D7 animals by lowering the level of α1 subunit mRNA and protein.
AII administration alone tended to elevate mRNA and protein expression of
α1 subunit in all groups, however the changes were significant only in D7.
This effect was less pronounced as the diabetes was reverted with insulin.
A rise in the mRNA and protein levels of the β subunit of NKA was also
observable in reponse to AII treatment, but to a lesser extent.
Both diabetic condition and AII treatment increased NKA enzyme activity
measured in D7 rats (p<0.01), while D3 rats did not exhibit the same
changes.
Both diabetic condition and AII administration changed the serin phos-
phorylation level of α1 subunit in D3 and D7 rats (p<0.01; p<0.05
respectively).
Conclusions: Diabetes and AII administration both elevate the mRNA and
protein levels of NKA α1 subunit and increase the enzyme activity. AII
effect is more pronounced, when the animal suffers from long term (D7)
untreated diabetes.
Short term diabetes is not associated with increasing NKA activity, this
phenomenon might be explained by the decreased expression of the non-
catalytic beta subunit. Diabetic condition in the long run seems to potentiate
the effect of AII on the activity of NKA. This might contribute to the
development of hypertension in diabetes mellitus and explain the beneficial
effect of AII- and ACE blockers.

SaP114 MECHANISMS CONTROLLING GLUCOSE UPTAKE
UNDER HIGH GLUCOSE CONCENTRATIONS IN
MESANGIAL CELLS (MC): ROLE OF GLUCOSE
TRANSPORTERS

Carine Arnoni, Carla Lima, Priscila Cristovam, Daniela Vidotti,
Boim Mirian. Medicine - Renal Division, Universidade Federal de São
Paulo, São Paulo, Brazil

Introduction and Aims: Glomerular MC respond to hyperglycemia with
proliferation and mesangial matrix overproduction, playing a central role in
the genesis of diabetic nephropathy (DN). MC dysfunction arises in part
from abnormally high cellular glucose uptake and metabolism. MC express
both GLUT1 and GLUT4 glucose transporters. The present study evaluated
the time dependent effect of high glucose concentration in rat MC, on the

expression levels of GLUT1, GLUT4 and fibronectin mRNAs and on the
rate of glucose uptake.
Methods: Primary MC were exposed to normal (NG, 10 mM) or high
(HG-30 mM) glucose concentrations during 1, 4, 12, 24 and 72 hr. The
mRNAs expression levels were determined by real time RT-PCR technique
and glucose uptake was analyzed by 2-deoxy-D-glucose (3H-2DG) in the
presence and absence of insulin (1U/ml).
Results: HG induced an initial (1, 4 and 12 hr) rise in GLUT1 mRNA
expression returning to control levels after 72 hr. GLUT4 was overexpressed
in latter periods (24 and 72 hr). mRNA levels of fibronectin were increased
in all periods under HG stimulus. HG exposure during 4 hr induced a 40%
rise in glucose uptake which was unaffected by insulin treatment. In contrast
after 72 of HG stimulus glucose uptake was increased by 50% only under
insulin treatment. Glucose uptake during initial periods of HG stimulus
was dependent of GLUT1 and it was not affected by insulin. During more
prolonged periods of HG stimulus the glucose uptake was mediated mainly
by GLUT4 and it was stimulated by insulin.
Conclusions: These data point to a time dependent role of both GLUT1 and
GLUT4 in the abnormal glucose uptake under HG, resulting in sustained
overproduction of mesangial matrix components such as fibronectin.

SaP115 ENHANCED RENAL DOPAMINERGIC ACTIVITY IN
HIGH-FAT DIET-INDUCED TYPE 2 DIABETIC MICE

M. Moreira-Rodrigues 1, J. Santos 1, R. Roncon-Albuquerque Jr 2,
B. Sampaio-Maia 1, A.F. Leite-Moreira 2, M. Pestana 1. 1Unit of Research
and Development of Nephrology, Faculty of Medicine, Porto, Portugal;
2Department of Physiology, Faculty of Medicine, Porto, Portugal

Introduction and Aims: Dopamine produced in renal proximal tubules
plays an important role in the regulation of sodium excretion and control
of blood pressure. Type 2 Diabetes Mellitus is accompanied disturbances in
tubular sodium handling and increase of blood pressure. The present study
examined blood pressure, sodium handling and renal dopamine production
in high-fat diet-induced type 2 diabetic mice.
Methods: Male C57Bl/6J mice were given either a normal diet or a
high-fat low-carbohydrate diet for 3 months. Blood pressure was evalu-
ated throughout the study using a photoelectric tail-cuff pulse detector.
Three months after the beginning of the protocol the rats were kept in
metabolic cages for the quantification of daily urinary excretion of sodium,
creatinine, noradrenaline, adrenaline, dopamine, the precursor L-DOPA
(L-3,4-dihydroxyphenylalanine) and the deaminated metabolite DOPAC
(3,4-dihydroxyphenylacetic acid). Thereafter the kidneys were removed and
the activity of aromatic L-amino acid decarboxylase (AADC) in proximal
tubules, the enzyme responsible for the conversion of L-DOPA to dopamine,
was also evaluated. The levels of the amines and derivatives were determined
by HPLC-ED.
Results: In comparison with control animals, the diabetic mice presented
altered glucose tolerance test, increase in mean blood pressure as well as
increases in body weight, fasting blood glucose and cholesterol levels. How-
ever, daily urinary excretion of sodium, fractional excretion of sodium and
creatinine clearance did not differ between the two groups. This was accom-
panied in diabetic rats by increases in daily urinary excretion of dopamine,
noradrenaline and adrenaline whereas the daily urinary levels of both L-
DOPA and DOPAC were decreased in diabetic mice. This resulted in that
the urinary dopamine/L-DOPA ratios were markedly increased in diabetic
mice (14.65±2.05 vs 2.5±0.54) whereas the urinary DOPAC/dopamine
ratios were markedly reduced in diabetic mice (0.12±0.02 vs 2.07±0.49).
The renal tubular AADC activity was similar in both groups.
Conclusions: In high-fat diet-induced type 2 diabetic mice an increased
sympathetic activity may contribute to increase blood pressure whereas an
increased renal dopaminergic activity may contribute to maintain sodium
homeostasis. The increased renal dopamine output in type 2 diabetic mice
may result from both increased tubular uptake of L-DOPA and decreased
deamination of renal dopamine.
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SaP116 IMMUNOPHENOTYPE OF INFILTRATING CELLS IN
PROTOCOL RENAL ALLOGRAFT BIOPSIES FROM
TACROLIMUS VS CYCLOSPORINE TREATED PATIENTS

Francesc Moreso 1, Daniel Serón 1, Francisco O’Valle 2,
Meritxell Ibernon 1, Montserrat Gomà 3, Oriol Bestard 1, Verònica Duarte 1,
Josep M. Cruzado 1, Josep M. Grinyó 1, Raimundo García del Moral 2.
1Nephrology, Hospital Universitari Bellvitge, L’Hospitalet, Barcelona,
Spain; 2Pathology, Hospital Universitario San Cecilio, Granada, Spain;
3Pathology, Hospital Universitari Bellvitge, L’Hospitalet, Barcelona, Spain

Introduction and Aims: The prevalence of subclinical rejection is lower
in patients receiving tacrolimus than in patients treated with cyclosporine.
However, it is not known whether this difference is related to the modulation
of a specific cell immunophenotype.
Methods: We perform a two cases-one control study in patients treated with
tacrolimus (n=44) or cyclosporine (n=22) with a protocol biopsy performed
at 4-6 months. In both groups patients also received mycophenolate mofetil
and prednisone. Protocol biopsies were evaluated according to the Banff
criteria. Subclincial rejection was defined as i-score ≥1 and t-score ≥1.
Immunophenotype of infiltrating cells was evaluated with monoclonal
antibodies directed against CD45 (all leukocytes), CD3 (T lymphocytes),
CD68 (monocytes/macrophages) and CD20 (B lymphocytes) and expressed
as interstitial positive cells/mm2.
Results: The incidence of subclinical rejection was 16% in tacrolimus and
32% in cyclosporine treated patients while the incidence of chronic allograft
nephropathy was 45% and 41%, respectively. The number of glomerular
and interstitial infiltrating cells in both treatment groups is shown in Table
1.

Table 1. Positive glomerular cells/glomerular section and positive interstitial cells/mm2

in cyclosporine and tacrolimus treated patients

Variable Cyclosporine Tacrolimus p

CD45 glomerular cells 3.59±3.69 2.94±1.92 ns
CD3 glomerular cells 0.28±0.46 0.11±0.20 <0.01
CD20 glomerular cells 0.03±0.06 0.02±0.06 ns
CD68 glomerular cells 0.52±0.48 0.37±0.45 ns
CD45 interstial cells/mm2 696±560 290 pm209 <0.01
CD3 interstial cells/mm2 208±104 121±84 <0.01
CD20 interstial cells/mm2 197±154 137±119 ns
CD68 interstial cells/mm2 242±280 242±280 <0.05

Conclusions: T lymphocytes and macrophages but not B lymphocytes were
reduced in tacrolimus treated patients evaluated with protocol biopsies in
comparison to cyclosporine treated patients.

SaP117 GLOMERULAR DEPOSITS OF HSP90 ARE LUPUS
SPECIFIC

Mariusz Kusztal 1, Agnieszka Halon 2, Tomasz Porazko 1,
Tomasz Golebiowski 1 , Waldemar Letachowicz 1, Magdalena Krajewska 1,
Waclaw Weyde 1, Marian Klinger 1. 1Nephrology and Transplantation
Medicine, Wroclaw Medical University, Wroclaw, Poland; 2Pathological
Anatomy, Wroclaw Medical University, Wroclaw, Poland

Introduction and Aims: Previous studies have shown that autoantibodies
to heat shock protein 90 (HSP90) are significantly elevated in patients with
systemic lupus erythematosus (SLE) especially with renal involvement and
low C3 level.The aim of the study was to search for glomerular deposits of
HSP90 in renal biopsy specimens from patients (pts) with lupus nephritis
and glomerulonephritis (GN) without SLE.
Methods: We searched for glomerular deposits of HSP90 in specimens
from 26 SLE pts and 30 cases of GN from pts without SLE. Renal biopsy
was performed in SLE patients (20 females, 6 males; mean age 33,510
years) at the time of lupus acceleration (22 pts with nephrotic syndrome and
4 pts with proteinuria 2-3g/24h; 2 pts with impaired renal function) prior
induction treatment.
Results: Positive glomerular immunohistochemical staining for HSP90
was observed in 25 of 26 (96,1%) SLE cases. Four of thirty (13,3%)
non-SLE renal biopsies revealed positive staining for HSP90 deposition:
two cases of mesangiocapillary GN, one membranous GN and one with
Schoenlein-Henoch purpura.

Table 1. Distribution of lupus nephritis class and HSP90 deposition

Lupus nephritis WHO class II (n=2) III (n=3) IV (n=15) IV (n=6)

Subepithelial L=1 G=1 L=2 G=0 L=7 G=3 L=3 G=1
Subendothelial L=1 G=0 L=2 G=0 L=8 G=2 L=3 G=1
Mesangial L=0 G=0 L=1 G=0 L=5 G=5 L=0 G=2
Deposition in 1 area 1 1 5 2
Deposition in 2 areas≥≥ 1 2 10 4
Intensity of deposition low=1; low=2; low=5; low=2;

high=0 high=1 high=10 high=4

L - linear, G - granular, D - diffuse, F - focal staining (deposits).

In SLE patients the staining for HSP90 was granular or linear and was
located in subepithelial (17), subendothelial (17) and mesangial (13) areas
(Table 1). In general 15 speciments containing glomerular deposits appeared
with high (++/+++) and 10 with low (+) intensity. Higher intensity of HSP90
deposition was found in WHO class IV and V of lupus nephritis.
Conclusions: These results demonstrate that renal pathology of lupus
nephritis is associated with significant deposits of HSP90 with the highest
staining in IV and V classes.

SaP118 DESCRIPTION OF A MESANGIAL NETWORK IN THE
BIOPSY SPECIMENS OF PATIENTS WITH VARIOUS
RENAL DISEASES

Péter Degrell 1, László Molnár 2, Edit Pollák 2, Gergö Molnár 1,
István Wittmann 1, Endre Sulyok 3. 12nd Department of Medicine and
Nephrological Center, University of Pécs, Faculty of Medicine, Pécs,
Hungary; 2Department of General Zoology, University of Pécs, Faculty of
Natural Sciences, Pécs, Hungary; 3Institute of Health Promotion and
Family Care, University of Pécs, Faculty of Health Sciences, Pécs, Hungary

Introduction and Aims: It is by today a matter of debate how specific
substances are able to pass through from the capillary lumen to the
mesangium. It is not completely known, how the mesangium reacts in
various diseases and which part of the mesangium plays a crucial role in
immunopathogenetic as well as non-immunopathogenetic diseases. The aim
of the study was to morphologically prove the existance of a channel system
transporting the plasma-derived fluid, macromolecules and particles through
the mesangium or if this transport occurs without such channels e.g. by the
phagocytic activity of mesangial cells.
Methods: We performed 677 percutaneous renal biopsies in patients
with various renal pathologies i.e. IgA nephopathy, IgM nephropathy,
membranous glomerulopathy, glomerular minimal change disease, mesan-
giocapillary glomerulonephritis, lupus nephritis, diabetic nephropathy. The
renal biopsy specimens underwent standard histologic procedures such as
light microscopy, direct immunofluorescence and electronmicroscopy. In
the material of the IgA nephopathy patients, immunoelectron microscopy
was also carried out, using immunogold detection of the IgA deposits in
post-embedding material.
Results: In all biopsy specimens we found a channel network of highly
variable diameter in the mesangial matrix. The channel provides a con-
tinuous connection from the capillary lumen to the mesangium. Its en-
dothelial/subendothelial origin appears to be quite narrow, it widens in the
mesangium as it progresses from the capillary endothel to the vascular
pole of glomerulus. Furthermore, the immunodeposits were localized within
these channels, while no deposits could be detected in the mesangial cells.
In mesangiopathic glomerular diseases – irrespective of their etiologies
– the channel system is variably, in several cases extremely dilated and
its fine structure is simplified. In many cases the dilated channel system
is interposed between the endothelial and the mesangial cells, this way
intterrupting the direct contact between the endothelial and mesangial cells.
Conclusions: According to the results of our study, there is a channel
system directly connecting the capillary lumen to the mesangial part of
the glomerulus. Immunodeposits as well as other substances are localized
here, within this complex and variable channel-system. According to our
findings, the alteration of this channel system may play an important role
in the pathogenesis of the glomerular injury of all diseases involving the
mesangium, as the channels get dilated, thereby changing the structure
of the mesangium. Furthermore, the dilation may lead to a disruption of
the mesangium – endothelium unit. The channels contribute to mesangial
expansion of various grade, that we refer to as glomerulosclerosis.
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SaP119 RENAL BIOPSY IN ELDERLY PATIENTS:
A SINGLE-CENTER EXPERIENCE

Ricardo Neto, Ana Beco, Susana Sampaio, Gerardo Oliveira,
Manuel Pestana. Department of Nephrology, Hospital de São João, Porto,
Portugal

Introduction and Aims: The number of elderly patients referred for
nephrologic evaluation is growing. It is a matter of debate whether benefit
obtained from renal biopsy outweighs risk in these patients.
The aim of our study was to report our experience with the use of kidney
biopsy in patients 65 years-old and older.
Methods: We carried out a retrospective study of all patients 65 years-old
and older who had a renal biopsy performed in our center between 2000
and 2006.
For each patient we recorded at the time of biopsy: sex, age, indication for
biopsy, serum creatinine and histological diagnosis. We considered five main
indications for renal biopsy: acute renal failure (ARF), rapidly progressive
renal failure (RPRF), nephrotic syndrome (NS), hematoproteinuria (HP)
and chronic renal failure (CRF).
Descriptive statistics were obtained using SPSS v13.0.
Results: Between 2000 and 2006, we performed 97 renal biopsies in
patients 65 years-old and older.
Mean age at time of biopsy was 71.4±5.2 years. Sex distribution showed
52.6% males and 47.4% females.
The most frequent indication for renal biopsy was RPRF, in 29 (29.9%)
patients, followed by ARF in 24 (24.7%), NS in 22 (22.7%), CRF in 16
(16.5%) and HP in the remaining 6 (6.2%) patients.
Mean serum creatinine (Scr) was 4.3±3.2 mg/dL, all patients considered.
Renal dysfunction was most severe in the RPRF group, with a Scr of
6.4±3.3 mg/dL, closely followed by the ARF group, with a Scr of 5.8±3.2
mg/dL. Renal function was best preserved in the HP group, with a Scr of
1.2±1.0 mg/dL. The NS and CRF groups had a Scr of 2.0±0.9 mg/dL and
2.7±1.7 mg/dL, respectively.
Overall, the three most frequent histological diagnosis were vasculitis
(21.6%), myeloma cast nephropathy (10.3%) and amyloidosis (8.2%),
accounting for 40.1% of all biopsies. Most (76.2%) patients with vasculitis
presented with RPRF, whereas most (70%) myeloma kidney patients
presented with ARF. The most common (50%) renal presentation in patients
with amyloidosis was NS.
Considering each group, the most frequent diagnosis were: myeloma cast
nephropathy (29.2%), closely followed by acute tubular necrosis (25%),
in the ARF group; vasculitis (55.2%) in the RPRF group; amyloidosis,
membranous glomerulopathy and minimal change disease (18.2% each) in
the NS group; IgA nephropathy (33.3%) in the HP group; and hypertensive
nephroangiosclerosis and IgA nephropathy (18.8% each) in the CRF group.
Conclusions: Renal biopsy is a valuable diagnostic tool in the elderly.
Immunosuppressive agents carry a higher risk of significant complications
in the elderly, and renal biopsy may help to avoid unnecessary treatment in
such patients.
Unlike other indications, renal biopsy does not seem useful in HP and CRF,
since histological findings are not likely to change therapeutic management
of these patients.

SaP120 INCREASED PARIETAL PODOCYTE COVERING OF THE
BOWMAN S CAPSULE OF ATUBULAR GLOMERULI IN
RENAL ARTERY STENOSIS

Jean Bariety 1,2, Chantal Mandet 1, Gary Hill 1, Patrick Bruneval 1,3 . 1Unit
652, Inserm, Paris, France; 2Nephrology, Hopital Europeen Georges
Pompidou, Paris, France; 3Pathology, Hopital Europeen Georges
Pompidou, Paris, France

Introduction and Aims: In kidneys with renal artery stenosis (RAS),
tubular atrophy and loss lead to atubular glomeruli which account for a
majority of glomeruli (Marcussen 1991). In normal human kidney parietal
podocytes (PP) have been characterized by electron microscopy (Gibson et
al. 1996) and by immunohistochemistry (Bariety et al. 2006). The aim of
this study was to assess the phenotype and the covering extent of PP along
the Bowman’s capsule (BC) in chronic ischemic kidneys due to RAS.
Methods: Using immunohistochemistry, we studied seven nephrectomies
for failure of RAS surgery in patients with renovascular hypertension due

to atherosclerotic RAS. Tissues were assessed with a panel of markers:
podocyte specific proteins (synaptopodin, GLEPP-1, podocalyxin, podocin,
novH, VEGFc), nuclear transcription factors (WT1 constantly expressed
in normal visceral podocytes and Pax2 constantly expressed in parietal
epithelial cells), epithelial marker cytokeratin (expressed in a part of the
parietal epithelial cells of the Bowman s capsule). A hundred consecutive
random glomerular sections were assessed per kidney. Data were compared
to that obtained in ten normal human kidneys.
Results: In all the kidneys, major tubular atrophy was diffuse and prominent
resulting in the crowding of small glomeruli with patent capillary lumens
and some dilatation of urinary spaces. On serial sections, no normal
glomerulotubular junction was observed. On the contrary, frequent absence
of glomerulotubular junction or stenosis of the initial part of atrophic
proximal tubule with tuft herniation or tuft adhesion (tip lesions) were
observed. The extent of BC covered by PP significantly increased in
ischemic kidneys: 3.2±0.3 WT1-positive nuclei per BC vs 2.0±0.3 per
BC in normal kidneys and at least a two-fold increase in the BC covering
score for all the podocyte markers. On the contrary, the expression of Pax2
and cytokeratin was markedly decreased: 6.6±0.7 Pax2-positive nuclei per
BC vs 17.1±0.8 in normal kidneys and a 33% decrease in cytokeratin BC
covering score. Frequent glomerular cysts were present: most of them were
completely covered by PP whereas Pax2 and cytokeratin were absent.
Conclusions: In RAS kidneys, the extent of PP covering of the BC is
increased. Given the fact that numerous glomeruli have been shown to be
atubular but with a maintained capillary vasculature, the extension of PP
could contribute to permeability changes in the Bowman s capsule.

SaP121 THE UTILITY OF THE DOPPLER ULTRASOUND
PARAMETER, RESISTIVE INDEX, IN RENAL
TRANSPLANT HISTOPATHOLOGY

Alper Kirkpantur 1, Rahmi Yilmaz 1, Dilek Ertoy Baydar 2, Tuncay Aki 3,
Mustafa Arici 1, Bulent Altun 1 , Yunus Erdem 1, Ilhan Erkan 3,
Mehmet Bakkaloglu 3, Unal Yasavul 1, Cetin Turgan 1. 1Internal Medicine,
Nephrology Unit, Hacettepe University School of Medicine, Ankara,
Turkey; 2Pathology, Hacettepe University School of Medicine, Ankara,
Turkey; 3Urology, Hacettepe University School of Medicine, Ankara, Turkey

Introduction and Aims: Doppler ultrasonography is used by many clin-
icians routinely during the long-term follow-up to identify the high risk
patients without diagnosing the exact cause of graft kidney dysfunction. De-
spite a number of studies showing a correlation between intrarenal resistive
index (RI) and renal function in patients with renal diseases, correlations
between RI and renal histopathologic characteristics were not sufficiently
evaluated in renal transplant recipients. The aim of this study is to examine
more precisely the relationship between RI and histopathologic parameters
of graft kidney.
Methods: The best examined Doppler parameter, intrarenal resistive index,
was retrospectively compared to biopsy findings in 28 kidney recipients. All
renal biopsy specimens were reviewed on light microscopy and immunoflu-
orescence staining. For glomerular sclerosis, the percentage of glomeruli
showing global sclerosis were considered. Interstitial fibrosis/tubular atro-
phy and interstitial infiltration were graded according to methods of Kliem
et al, with modification: grade 0, absence; grade 0.5, small focal areas of
damage; grade 1, involvement of less than 10% of the cortex; grade 2,
involvement of 10% to 25%; grade 3, involvement of 25% to 50%; and
grade 4, extensive damage involving more than 50%. For arteriolosclerosis,
the percentage of vessels showing hyaline change or wall thickening was
considered into account.
Results: The percentage of global sclerosed glomeruli was significantly
higher in patients with RI higher than 0.75 than below this level (23% vs 47%,
p=0.022). The patients with Grade 1 interstitial fibrosis and tubular atrophy
(n=14 patients) had lesser RI values (0.68±0.03 vs 0.74±0.06, p=0.047)
than patients with Grade 3 (n=12 patients). Similarly, lesser RI values
(0.66±0.02 vs 0.73±0.05, p=0.014) were measured in patients with Grade 1
interstitial infiltration (n=13 patients) compared to Grade 3 (n=13 patients).
Patients with severe arteriolosclerosis had significantly higher RI values
(0.79±0.05 vs 0.65±0.04, p=0.002). Multiple stepwise regression analysis
indicated that arteriosclerosis (F=10,8), glomerulosclerosis (F=9,93) and
interstitial infiltration (F=9,47) were independent risk factors for increased
RI when significant variables are mentioned.
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Conclusions: RI seems to serve as a prognostic marker for the graft rather
than giving an exact diagnosis of renal graft dysfunction.

SaP122 INTERVENTIONAL NEPHROLOGY: A ONE-CENTER
EXPERIENCE FOR 16 YEARS

Maite Rivera, Casandra Puig-Hooper, Roberto Marcen, Jose Luis Merino,
Jose Ramon Rodriguez-Palomares, Fernando Liano, Jose Luis Teruel,
Joaquin Ortuno. Nephrology Service, Hospital Ramon y Cajal, Madrid,
Spain

Introduction and Aims: Interventional nephrology (IN) is a new paradigm
introduced by nephrologists to avoid a fragmentised care of renal patients.
Techniques such as insertion and removal of tunneled hemodialysis and
peritoneal catheters, renal biopsy and arteriovenous fistulas have traditionally
been performed by different specialists. Recently nephrologists began to
make these procedures. In the United States, the American Society of
Interventional Nephrology (ASDIN) has been established and its work has
extended to Brazil and Puerto Rico.
In January 1991 we began to incorporate various techniques into our daily
work. We have unwittingly been performing IN for the last 16 years. The
aim of this work is to report our experience between 1991-2006.
Methods: We have retrospectively reviewed our IN data base for the last 16
years.
Results: Diagnostic echography: We performed 14697 ultrasounds (mean
918 p/year). 74% of native kidneys (NK) and 26% of renal transplantation
(RT).
Kidney biopsy: We performed 1100 real-time ultrasound guided biopsies
(mean per year 68). 49% of NK and 51% of RT. In 82% of biopsies only 1
renal sample was taken. Mean number of glomeruli was 11±9. Sufficient
sample for diagnosis was obtained in 95.5%.
Kidney biopsy complications: All patients were performed and echography
the day after biopsy. 974 biopsies had no complications. 104 (9,4%) patients
had minor complications (mild hematuria and asymptomatic perirrenal
hematoma). Major complications (transfusion and obstructive uropathy by
clots) were observed in 19 patients (1.7%). Nephrectomy was performed in
one patient with severe hemorrhagic diathesis prior biopsy procedure.
Peritoneal catheter: Since 1995 nephrologists inserted 182 catheters (mean
per year 15). All were silicone straight two cuffed Tenchkoff catheters
Complications: mild subcutaneous tunnel hematoma (n=1) and cecum
perforation (n=1). 3 catheters had to be surgically replaced (1.6%).
Removal of tunneled catheters for hemodialysis: Since January 2005 we have
removed 67 catheters. Only 1 patient had a mild subcutaneous hematoma.
Conclusions: After the introduction of these techniques we have gain in
autonomy and have reduced the waiting times and the length of the hospital
stay. The rate of complications is low. IN has resulted in an improvement in
the training and formation of our residents.

SaP123 AGE RELATED CHANGES IN THE ARCUATE ARTERIES
WALLS

Slobodan Vlajkovic, Marija Dakovic-Bjelakovic. Department of Anatomy,
Medical Faculty, University of Nis, Nis, Serbia; Department of Anatomy,
Medical Faculty, University of Nis, Nis, Serbia

Introduction and Aims: Not long ago the changes on the kidney arteries
were mostly looked at as one of the causes for the terminal kidney
failure, without any regard to the dynamics, intensity or quality of these
changes. Even though there are many published papers on macro and
microvascularization of the kidney there has not been a single study that
would describe the histological characteristics of the arcuate arteries in
specific periods of life starting from the full physiological maturity to death.
Our motivation to do this study derived from the need to explain the factors
of genesis of the ischemic nephropathy and determine the morphological
changes on the renal arcuate arteries.
Methods: Tissue samples were taken from the kidneys of 50 different
cadavers of both sexes. They were divided into 5 groups, according to their
age. The first group was 20-29 years old, second 30-39 ... and the fifth group
was 60 years old and older. The prevailing cause of death was accident,
there was no history of diabetes or hypertension, and no changes that would
indicate atherosclerosis were observed. Samples were taken from the renal

columns at the mean distance between the superior and inferior pole of the
kidney and fixed in 10% neutral formaldehyde. After embedding in paraffin,
5 μm cross-sections through the arteries were prepared. The staining was
done using: Hematoxylin-Eosin; Elastic fibers by Weigert-fuchsin-resorcin;
Collagen fibers by Van Gieson and Reticulin fibers by Gomori method. The
specimens were analyzed under standard light microscopy.
Results: The first significant changes are observed in the second group
and are characterized by the widening of the subendothelial layer and
the progressive enlargement of the tunica intima that was gradually being
invaded by an amorphous mass and smooth muscle cells originating from
the tunica media. Tunica media gradually shows atrophy, increase of the
volume of collagen fibers and reduction of cell numbers. In the beginning
the reticulin network gently surrounds every smooth muscle cell but the
reticulin network roughens with age. As the tunica media is weakening, the
internal elastic lamina undergoes changes that in time make her wrinkled
with denser waves to the point of multiplication.
Conclusions: Considering normal age-related changes, all of which under
the influence of the hemodynamic factors, an impression is left that of all
the larger intrarenal arteries the arcuate arteries, because of its anatomical
position, undergo the biggest amount of changes. In its beginning the arcuate
arteries suffer a “JET phenomenon” (a stronger pulse wave shock), because
they are positioned in a right angle to the straight interlobar arteries, and
that is why the age-related mechanical changes are more prominent in them.
In other parts of the arcuate arteries the change is less obvious because
of the amortization of the pulse. The dynamics of the change in layers of
the arcuate arteries walls accelerates and gets more complex during aging.
All described changes that starts as a non-atherogenous fibromatosis of
the tunica intima is a prerequisite for the development of an atheromatose
plaque.

SaP124 EFFCT OF LOVASTATIN ON IGA NEPHROPATHY IN THE
RAT

Ze’ev Katzir 1, Elena Leibovitch 1, Hanan Vaknin 2, Letizia Schreiber 2,
Esther Berger 2, Zipora Matas 3, Asora Fux 3, Mona Boaz 4,
Alexander Biro 1. 1Institute of Nephrology, E. Wolfson Medical Center,
Holon, Israel; 2Pathology Institute, E. Wolfson Medical Center, Holon,
Israel; 3Biochemistry Laboratory, E. Wolfson Medical Center, Holon,
Israel; 4Epidemiology Unit, E. Wolfson Medical Center, Holon, Israel

Introduction and Aims: IgA nephropathy (IgAN) is the most common
chronic glomerulonephritis in men. There is no agreement in the exact
mechanism and about efficient therapy related to this disorder. Clinical
observations dealing with results of the variety of treatment program are
still not unequivocal. Statin, as a prenylation-inhibitor, has an antiprolifer-
ative effect, which had been proved on renal mesangial cells. Mesangial
proliferation is one of the most characteristic renal histopathology changes
of IgAN. There are several clinical observations in which statin reduced
proteinuria in IgAN patients.The aim of this study is to examine the effect
of lovastatin on kidney functions, proteinuria and kidney histology changes
in IgAN-induced rats.
Methods: IgAN was induced on Wistar-Kyoto rats, by drinking of bovine
gamma-globulin (BGG). Four groups of rats were treated in metabolic
cages: 1) control, 2) IgAN-rats, 3) IgAN-rats treated by lovastatin 2 mg/kg
body weight through nasogastric tube, 4) lovastatin –treated rats. Urine
volume, urine protein excretion, blood urea and creatinine concentrations
and creatinine clearance were examined each 14 days, all along the study
duration (56 days). All kidneys from sacrificed rats were examined for
histology including glomerular cell nuclei count (as a criteria for mesangial
proliferation) and immunofluorescence.
Results: There were no differences in blood urea and creatinine concentra-
tions between the groups. Creatinine clearance was lower in the 42nd day
and proteinuria was higher in days 14, 42 and 56, in rats of group 2. There
was higher glomerular cell nuclei count in histology examination just in rats
of group 2. Immunofluorescence was equally positive for IgA in mesangial
cells just in the kidneys from rats of groups 2 and 3.
Conclusions: Lovastatin attenuates kidney-function impairment, proteinuria
and mesangial cell proliferation in BGG model of IgAN-induced rats.
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SaP125 MARKERS OF TUBULO-INTERSTITIAL INJURY IN IgA
NEPHROPATHY

Dimitrios Goumenos, Evangelos Papachristou, Anastasios Drakopoulos,
Pantelitsa Kalliakmani, Costas Fourtounas, Jannis Vlachojannis.
Department of Internal Medicine - Nephrology, University Hospital of
Patras, Greece

Introduction and Aims: IgA nephropathy, the most common type of
idiopathic glomerulonephritis, is often followed by histological changes in
the tubulointerstitial area. Various factors such as Transforming Growth
Factor (TGF-β1), myofibroblasts (α-SMA(+) cells) and apoptosis have been
implicated in the development of renal fibrosis. The purpose of this study is
to identify markers of tubulointerstitial injury in the renal tissue of patients
with IgA nephropathy and to estimate their relation to the clinical outcome.
Methods: Twenty-two patients (M/F 15/7) with a mean baseline serum
creatinine 1.2±0.4 mg/dl and proteinuria 1.7±1.0 g/24h at presentation,
were included in the study. Sections of renal tissue obtained from the diag-
nostic biopsies of all patients and normal renal tissue from 10 patients who
underwent nephrectomy for hypernephroma were examined immunohisto-
chemically. Using specific antibodies, the expression of TGF-β1, α-SMA(+)

cells, bax and bcl-2 apoptosis related proteins as well as the presence of
peritubular capillaries (anti-CD34(+) cells) was investigated. The extent of
immunostaining was estimated by morphometric analysis and correlated to
classic histology and clinical outome (doubling of serum baseline creatinine
over a follow-up period of 5 years).
Results: The extent of immunostaining for all the above markers, apart from
CD34 (+) cells in the peritubular area, was significantly higher in patients
with IgA nephropathy compared to controls. TGF-β1, bax and bcl-2 proteins
were mainly identified within tubular epithelial cells and in the interstitium
whereas α-SMA(+) cells in the renal interstitium and CD34(+) cells within
the peritubular capillaries (endothelial cells).
A significant positive correlation of the expression of α-SMA(+) cells with the
degree of glomerular sclerosis and interstitial fibrosis (r=0.694, p<0.01) was
observed. A negative correlation of CD34 (+) cells (peritubular capillaries)
with glomerulosclerosis (r=-0.416, p<0.05) and interstitial myofibroblasts
(r=-0.496, p<0.05) was also identified. Deterioration of renal function
during the follow-up period was observed in 4 of 22 patients (18%). A
more intense interstitial myofibroblast expression was found in the renal
tissue of patients who had progressive renal disease in comparison to those
who preserved renal function over the follow-up period (stained points in
morphometric analysis: 53±10 vs. 30±14%, p<0.01).
Conclusions: Tubulointerstitial injury is related to an unfavorable outcome
of patients with IgA nephropathy. The identification of certain markers
of tubulointerstitial injury such as α-SMA(+) and CD34(+) cells might
be valuable for a better estimation of the severity of renal damage and
prognosis.

SaP126 THE EFFECTS OF NONSTEROIDAL
ANTI-INFLAMMATORY DRUG, DICLOFENAC SODIUM,
UPON THE RAT KIDNEY AND THE ALTERATIONS WITH
FUROSEMIDE

Ayberk Besen 1, Fatih Kose 1, Saime Paydas 1, Tamer Inal 2, Ayse Dogan 3,
Gulfiliz Gonlusen 4, Mustafa Kibar 5, Mustafa Balal 1. 1Internal Medicine,
Cukurova University Faculty of Medicine, Adana, Turkey; 2Biochemistry,
Cukurova University Faculty of Medicine, Adana, Turkey; 3Physiology,
Cukurova University Faculty of Medicine, Adana, Turkey; 4Pathology,
Cukurova University Faculty of Medicine, Adana, Turkey; 5Nuclear
Medicine, Cukurova University Faculty of Medicine, Adana, Turkey

Introduction and Aims: In this experimental study, our aim was to
investigate the effects of nonselective nonsteroidal anti-inflammatory drug,
diclofenac sodium, alone and with a loop diuretic, furosemide, on renal
functions, plasma renin activity (PRA), urine and serum electrolytes, COX-1
and COX-2 expression at renal cortex.
Methods: Forty two Wistar-albino rats were divided to 4 groups. Group1
(G1), G2, G3 and G4 were given placebo, furosemide (20 mg/kg),
furosemide (20 mg/kg) plus diclofenac sodium (2.5 mg/kg) and diclofenac
sodium (2.5 mg/kg) respectively and followed for seven consecutive days.
Body weights were recorded daily. At the end of the study renal func-
tions, urinary osmolality, and volume, the levels of urinary sodium and

potassium were measured. COX-1 and 2 expressions were examined by
immuno-histopathological methods.
Results: According to G1, body weights significantly reduced in G3 and
4 (p<0.05 for all). Biochemical parameters and renal cortical COX-2
expression were shown on Table I. COX-1 expression was detected on
cortical collecting tubules. In G3 and G4, COX-1 expression reduced
compared to G1 and G2 (p<0.05 for all).

Biochemical parameters and renal cortical COX-2 expression

Parameters G1 G2 G3 G4

Serum Na mEq/L 134.7±7.78 132.5±5.42d,e 140.5±5.33 140.3±3.35
Serum K mEq/L 6.21±0.65a 5.34±0.46d 6.38±0.55 5.67±0.76
Urine volume mL/day 14.7±4.92b 33±9.41d,e 15.33±6.24 17.7±6.42
Urine osmolality mOsm/kg 1131±448a,c 580.8±223 1095±434d,f 576.2±292
Urine Na mEq/day 13.11±6.11 17.41±12.86e 12.22±8.05 6.15±5.67
Urine K mEq/day 11.79±5.87 13.18±9.79 13.13±5.66 7.93±6.61
CCr mL/min/100g 1.63±0.48c 1.65±0.9e 1.66±0.56f 0.8±0.46
PRA ng/mL/h 4.63±2.55 7.0±4.3 6.0±6.46 3.98±1.87
COX-2 expression 7.5±6.34a,b,c 44.6±15.72 31.6±8.4 41.3±9.4

P values (<0.05) aG1-G2, bG1-G3, cG1-G4, dG2-G3, eG2-G4, fG3-G4.

Conclusions: Acute renal failure developed with diclofenac sodium (2.5
mg/kg/day for 7 day). Furosemide prevented the development of renal failure
in rats treated with combination of diclofenac sodium and furosemide.
Diuretic, natriuretic, and kaliuretic effects of furosemide was neutralised
by diclofenac sodium. Renal COX-2 immunoreactivity increased with
furosemide, diclofenac sodium, and combination of both. But COX-1
expression was detected as reduced on cortical collecting tubules only by
diclofenac sodium. There were no relationship between the development of
renal failure and renal COX-1 and 2 expressions.

SaP127 PATHOLOGY OF RENAL BIOPSIES IN HEART
TRANSPLANT RECIPIENTS

Helene Lord 1, Anne Boucher 1, Raymond Dandavino 1,
Pierre-Paul Turgeon 2, Michel White 3. 1Nephrology,
Maisonneuve-Rosemont Hospital, Montreal, QC, Canada; 2Pathology,
Maisonneuve-Rosemont Hospital, Montreal, QC, Canada; 3Cardiology,
Montreal’s Heart Institute, Montreal, QC, Canada

Introduction and Aims: Chronic renal failure (CRF) is a complication
affecting almost 21% at 5 years of the recipients of solid organ transplan-
tation, depending of the type of organ transplanted. This can lead to end
stage renal failure requiring dialysis or kidney transplantation in almost
30% of these patients. In heart transplant patients, the literature is scarse but
the prevalence of CRF varies from 7% to 59%. The calcineurin inhibitors
(CNI) are believed to play a preponderant role in the decline of kidney
function by inducing an obliterative arteriolopathy. Very few studies have
done renal biopsies in these patients. One of the aims of the present study
is to document the exact role of the CNIs in the heart transplant population
as a major cause of CRF.
Methods: We report the results of 11 renal biopsies done as a substudy in
heart transplant patient with CRF (a single center, prospective pilot study
of the effect on renal function of switching cardiac transplant patients with
CNI induced renal dysfunction to sirolimus). The results of more biopsies
are pending.
Results: 11 male patients; age 21 to 70 years old; time from transplantation
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1.5 to 20 years. Creatinine clearance 30 to 60 ml/min. 5 patients with
CNI induced neprhotoxicity, 1 diabetic nephropathy, 1 type I membrano-
proliferative glomerulonephritis, 1 focal glomerulosclerosis, 2 with cortical
scars and 1 hypertensive nephropathy.
Conclusions: In our small experience, renal failure in heart transplant patient
is proved by renal biopsy to be secondary to CNI induced nephrotoxicity in
about 50% of the cases. We should be aware of the frequency of other renal
disease (renovascular disease, diabetic nephropathy, primary or secondary
focal glomerulosclerosis, ...) in this specific population, searching for the
right diagnosis thereby elaborating the best therapeutic plan.

SaP128 RENAL MORPHOLOGICAL VARIABLES IN PATIENTS
WITH HYPERTENSION AND MILD PROTEINURIA

Ashot Essaian, Ivan Kaukov, Tatyana Nichik. Nephrology and Dialysis
Department, Saint Petersburg Pavlov’s Medical University, Saint
Petersburg, Russian Federation

Introduction and Aims: Hypertensive renal damage has become one of
the most important causes of end-stage renal disease and renal replacement
therapy. Affected patients rarely have a kidney biopsy and their diagnoses
therefore remain uncertain. Moreover, in the case of hypertensive patients
with mild proteinuria, nephrologists tend to make a diagnosis of benign
nephrosclerosis without renal biopsy.
The objective of the present study was to examine patients suspected of
renal glomerular disease, which at biopsy proved to have isolated benign
nephrosclerosis or mesangioproliferative glomerulonephritis (MPGN).
Methods: We performed semi quantitative histopathological analysis in 81
patients (M:F – 45:36) with hypertension and mild proteinuria of less than
2.0 g/day. According to light microscopy results patients were divided into
to 2 groups: group 1 – patients with isolated benign nephrosclerosis (n = 42;
M:F – 22:20), and group 2 – patients with MPGN (n = 39; M:F – 23:16).
We related histopathological parameters and some clinical data: systolic
blood pressure (sBP), diastolic BP (dBP), mean BP (mBP), glomerular fil-
tration rate (GFR), using abbreviated MDRD formula, and daily proteinuria,
in studied groups.
Results: There was no significant difference in mean proteinuria (mean±SE)
between group 1 and 2 (1.05±0.18 and 0.78±0.10 g/day, respectively;
P=0.2). However, the age of patients (48.4±1.5 &#1080; 39.6±2.04 yrs;
respectively, P=0.007), duration of hypertension (13.6±1.5 and 5.9±0.7
yrs, respectively; P<0.005), sBP (172±4 and 149±4 mm Hg, respectively;
P=0.0005), dBP (101±2 and 93±2, respectively; P=0.01), and mBP (125±2
and 112±2, respectively; P=0.002) were significantly higher in group 1 than
in group 2. At the same time mean GFR was lower in group 1 (61.8±4.4
and 80.7±4.5 mL/min, respectively; P=0.004).
The percentage of globally sclerotic glomeruli was significantly higher in
group 1, comparing with group 2 (23.4±3.4 and 8.1±2.1, respectively;
P=0.0003), as well as the percentages of glomeruli with periglomerular
sclerosis (11.7±3.7% and 0.0%, respectively; P=0.0026). The grades of
tubular atrophy (0.89±0.15 and 0.38±0.08, respectively; P=0.009), inter-
stitial fibrosis (1.34±0.17 and 0.87±0.11, respectively; P=0.02), arterial
intima elastofibrosis (0.55±0.14 and 0.13±0.07, respectively; P= 0.02), and
arteriolar hyalinosis (1.25±0.18 and 0.38±0.11, respectively; P<0.0001)
were also higher in group 1.
Conclusions: In mild proteinuria renal histopathological changes are more
severe in hypertension than in MPGN, possibly because of higher age,

duration of hypertension and levels of BP in patients with essential
hypertension.

SaP129 THROMBOTIC MICROANGIOPATHY (TMA) AFTER
RENAL TRANSPLANTATION
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Introduction and Aims: Post renal transplant thrombotic microangiopathy
(TMA) may be a cause allograft dysfunction. The aim of this retrospective
study was to identify the cases of post renal transplant TMA in a single
transplant center over a period of five years.
Methods: In a descriptive and retrospective study, we reviewed the renal
biopsy specimens of 57 renal transplant recipients with allograft dysfunction
among 237 patients who had obtained their transplantation between April
2001 and 2006 in the kidney transplant center of Tabriz Medical University.
The presence of fibrin thrombi within the glomerular capillaries or arterioles
was used to define TMA. Systemic TMA was justified with the presence
of thrombocytopenia (platelet count < 100×103/ml) and the evidence of
microangiopathic hemolysis (schistocytes on the peripheral blood smear and
LDH > 1000 U/L). Patients with allograft renal biopsy findings compatible
with TMA but without these findings were categorized as having a localized
TMA. Data are presented in mean ± SD.
Results: The mean age of the patients with allograft dysfunction was
36.3±17.3 years with 26 males and 31 females. The causes of renal
allograft dysfunction as found on microscopic examination of the renal
biopsy specimens were cellular rejection (n = 36, 63%), vascular rejection
(n = 4, 7%), acute tubular necrosis (n = 4, 7%) and TMA (n = 6, 10.5%). Four
patients had a systemic TMA while two of them had a localized disease.
While two of six patients with TMA had received a cadaveric kidney,
only one out 51 patients with TMA non-related allograft dysfunction had
cadaveric donor.
Conclusions: Post transplant TMA constitutes 10.5% of cases of early renal
allograft dysfunction. A high index of suspicion is needed for diagnosing this
entity as a potential cause of post kidney transplant allograft dysfunction.
Early and appropriate treatment is associated with graft and patient survival.
Further studies with a higher number of patients may be required to highlight
the risk factors of post renal transplant TMA.
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Chun Soo Lim 1,2, Sun Moon Kim 2, Yun Kyu Oh 1,2, Yon Su Kim 2, Jin
Suk Han 2, Suhnggwon Kim 2, Yoon Chul Jung 3. 1Department of Internal
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Introduction and Aims: IgA nephropathy (IgAN) has a variable clinical
course. Hypertension is well-known as one of the poor prognostic factors
for the progression of renal dysfunction in IgAN. The renin-angiotensin-
aldosterone (RAA) system and α-adducin (ADD1) are important regulators
of blood pressure and play central roles in the development and progression
of end organ damage. There are several genetic polymorphisms that have


