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ABBREVIATIONS

ABPM ambulatory blood pressure monitoring
AC adenil cyclase

ACE angiotensin converting enzyme
ADP adenosine diphosphate

AT1 angiotensin II type 1 receptor
ATG angiotensinogen

ATP adenosine triphosphate

BMI body mass index

BP blood pressure

Cat catalase

COHb carboxi haemoglobin

COX cyclooxygenase

CRF chronic renal failure

Cv coefficient of variotion
DMSA meso-2,3-dimercaptosuccinic acid
EHT essential hypertension

ET-1 endothelin-1

ESRF end stage remal failure

FOR free oxygen radicals

FSGS focal segmental glomerulosclerosis
Gpx glutathione peroxidase

GSH reduced glutathione

GSSG oxidized glutathione

HD haemodialysis

HDL high density lipoprotein
JEHT juvenile essential hypertension
LDL low density lipoprotein

MDA malonyl dialdehyde

NO nitric oxide

OHT obese hypertension

PAF platelet activating factor

PRP platelet-rich plasma

RAS renin-angiotensin system
RBC red blood cell

RN reflux nephropathy

rHu EPO erythropoietin

SH plasma free thiol groups

SOD superoxide dismutase

TXB, thromboxane B,

UTI urinary tract infection

VCUG voiding cystourethrography
VLDL very lowdensity lipoprotein

VUR vesicoureteric reflux



SUMMARY

From the broad spectrum of paediatric nephrology the author focused on the new
aspects of the pathogenesis of two classical disorder vesicoureteric reflux (VUR) and chronic
renal failure. Namely the genetic role of the renin-angiotensin system (RAS) in VUR and the
balance of oxidative stress and antioxidant defence mechanism in the haemolysis of uremic
patients. Thirdly, the study of a recently recognised disorder juvenile essential hypertension
was selected for the topics of this thesis. The reason for that was that adult essential
hypertension is the most frequent disease in the world and the juvenile variant could be a
good model for the investigation of the pathomechanism without the influence of
environmental factors like smoking, alcohol consumption, diabetes mellitus and severe
hyperlipidemia.

In the first study the objective was to investigate if mutations of the RAS genes are
involved in primary VUR and VUR associated renal scarring. The M235T polymorphism of
the angiotensinogen (ATG) gene, the I/D polymorphism of the angiotensin converting
enzyme (ACE) gene and the A1166C polymorphism of the angiotensin II type 1 receptor
(AT1) gene were identified in 77 patients with primary VUR (aged 6.9+3.2 years, meantSD)
and 80 healthy controls (aged 3347 years). 38 of the 77 VUR patients had low-grade VUR
(grade I to IIT) and 39 had high-grade VUR (grade IV and V). Renal scarring was found in 43
VUR patients, while 34 patients had normal kidneys on DMSA scan. The ACE gene
polymorphism by polymerase chain reaction and the ATG and AT1 gene polymorphisms by
single step Light Cycler technology were determined. We found the significant over-
representation of the DD genotype in patients with renal scarring (44%5) compared to normal
controls (22.5%; P<0.05) and patients with no scar formation (21%; P<0.05). A significantly
higher D and significantly lower I allele frequencies were presented in VUR patients with
scarred kidneys (D allele: 0.64 and I allele: 0.36) as compared to controls (D allele: 0.53 and I
allele: 0.47; P<0.05) and patients with unscarred kidneys (D allele: 0.4 and I allele: 0.6;
P<0.05). No differences in the ATG and AT1 genotype distributions and allele frequencies
were observed in VUR patients compared to normal population. The DD genotype and D
allele of ACE may be a genetic susceptibility factor contributing to scar formation in VUR.
There is no linkage of genetic polymorphisms of ATG and AT1 to VUR and VUR associated
renal scarring.

In the second study thirty-five patients (mean age: 14.4+3.1 years, male/female 17/18)
with juvenile essential hypertension (JEHT) 20 of them with >25 body mass index (BMI



kg/m2 obese hypertension, OHT), 15 with <25 BMI (essential hypertension, EHT) and 35 age
and sex matched controls (15 with >25 BMI [obese, O] and 20 with <25 BMI, C) were
investigated to study the role of hypertension and obesity separately, and in combination on
platelet aggregation, blood and plasma viscosity, lipid concentrations and lipid peroxidation
as well as nitric oxide (NO) production. The plasma cholesterol was significantly higher in
OHT and O groups as compared to C and trigliceride was higher in OHT also (p<0.05). In
vitro platelet aggregation was significantly higher in OHT, EHT and O as compared to
controls (p<0.001). A significant positive correlation was observed between the BMI values
and the platelet aggregation (r=0.47, p<:0.05). NO level was significantly lower in EHT and
OHT as compared to controls (p<0.01). A significant negative correlation was observed
between the results of platelet aggregation and NO levels (r=-0.53 and —0.504 for EHT and
OHT groups respectively). Plasma MDA was significantly high in OHT, and free thiols were
low in OHT (p<0.001) and EHT groups (p<0.01). Blood viscosity was higher in OHT
(p<0.01), and plasma viscosity was higher in OHT (p<0.01) and O (p<0.05) as compared to
controls. Conclusion: High platelet aggregability in OHT, EHT and O, increased blood and
plasma viscosity and lipidperoxidation in OHT, decreased sulphydril and NO production,
elevated concentration of plasma cholesterol and triglyceride in OHT carries a double risk for
atherosclerosis and thrombosis in these young patients. In obese children an increased platelet
aggregability and hyperlipidaemia together with a lower plasma NO level suggests a
contributing role of obesity beside the hypertension to the promotion of vascular damage in
essential hypertension of these patients.

In a previous paper we reported on an increased oxidative stress of the red blood cells
in the first 4 weeks of the erythropoietin (th EPO) therapy of uraemic children receiving
chronic haemodialysis (HD), which causes haemolysis and a delay in the increase of
haematocrit (Htc) and haemoglobin (Hb). In the present study the effect of vitamin E on the
glutathione redox system, the Hb oxidation and the changes in Htc and Hb were investigated
in the same patients (n=10, aged 15.24+2.8 years) undergoing rh EPO therapy. Vitamin E was
introduced 2 weeks following the start of rh EPO treatment in a dose of 15 mg/kg/day orally
(rh EPO + vitamin E). The results were compared with those obtained earlier in the same
patients when they were treated with rh EPO alone in the same dosage. The Hb concentration
was significantly higher than the initial level 2 weeks after the introduction of vitamin E. A
significant rise in Hb level was observed only in the 8th week, when they were treated with rh
EPO alone. Rh EPO + vitamin E resulted in a more rapid increase in the Htc too, which was

significant in the 4th week (2 weeks after the start of vitamin E), as compared with the 5th

































































































































