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The development of ischemic processes in the renal
parenchyma, as is known, 1s a consequence of impaired renal
hemodynamics under the condition of Dboth congenital and
acquired pathology of the organ of wvarious genesis. At
present, the problem of ischemia of the renal parenchyma, in
particular the tubular nephrothelium, is extremely relevant
and occupies an important place in solving issues regarding
the further tactics of treatment of patients with kidney
pathology. Since the kidneys are the largest source of enzymes
detected in the urine, the renal response to ischemia is the
earliest, especially for the lysosomal enzymes N-acetyl-p-D-
glucosaminidase (NAG) and P-galactosidase (B-Gal), which are
localized mainly in the epithelium of the proximal tubules
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and have pronounced renospecific properties [1-4].

Clinical studies were conducted in the Department of
Pediatric Urology of the State Institution “Academician
O. F. Vozianov Institute of Urology of the National Academy
of Medical Sciences of Ukraine”.

Today, congenital vesical-ureteral reflux (VUR) occupies
a leading place in the structure of pediatric wurological
pathology and accounts for 10% of all diseases of the urinary
system in hospitalized children [5].

Untimely diagnosis and, accordingly, untimely
pathogenetic treatment of this pathology leads to the
occurrence of pyelonephritis and its formidable
complications: nephrogenic hypertension, reflux-nephropathy
and, as a consequence, chronic renal failure [5-6]. It is
believed, that the leading positions in the development and
progression of chronic kidney disease in children are occupied
by congenital defects of the kidneys and urinary tract (in
52.8% of cases), including congenital VUR [7].

The aim is to investigate the activity of conditionally
renospecific enzymes of lysosomal origin NAG and pB-Gal as
enzymological markers of ischemic damage of the renal
parenchyma, in particular the tubular nephrothelium, in the
urine of children with congenital VUR and in the cortical
layer of the renal parenchyma of rabbits with experimentally
simulated segmental ischemia of the organ.

Materials and methods. 58 children (48 girls and 10 boys)
aged 1 to 15 years with a verified diagnosis of congenital
VUR and 25 practically healthy children (control) were
examined. The kidney function of sick children at the time of
the study was preserved, attacks of acute or exacerbation of
chronic pyelonephritis were not observed.

The experimental study was conducted on 13 sexually mature
male rabbits weighing 3,2+0,05 kg. Group 1-10 rabbits with
simulated segmental ischemia of the 1left kidney, which
developed 3,5-5,0 months (on average 4 months) after ligature
of its wupper pole, the right kidney was intact [8]. The
development of renal ischemia was confirmed by morphological
studies [8]. Group 2-3 healthy rabbits (6 kidneys).
Experimental studies were carried out in accordance with the
“General Ethical Principles of Animal Experiments”, which
were approved by the 3-rd National Congress (Kyiv, 2007) and
in accordance with the provisions of the “European Convention
for the Protection of Vertebrate Animals used for Experimental
and Other Purposes” (Strasbourg, 1986). Animals were removed
from the experiment under deep anesthesia.
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The determination of NAG and (-Gal activity was based on
the colorimetric method of 0.0. Pokrovsky et al. (1971),
adapted by us for the determination of these enzymes in urine
[9] and in the renal parenchyma [10].

Human urine for analysis was obtained during
physiological urination. The activity of enzymes in urine was
determined before reconstructive treatment. The enzymatic
activity of NAG and the activity of pf-Gal in urine were
calculated in umoles of para-nitrophenol formed during 1 hour
of incubation, based on 1 mmol of urine creatinine, which was
determined by the color reaction of Jaffe with picric acid
(umol/h/mmol creatinine) [9]. The activity of enzymes in the
cortical 1layer of +the renal parenchyma of animals was
calculated in umoles of para-nitrophenol formed during 1 hour
of incubation, based on 1 g of raw tissue (in pmol/heg of raw
tissue) [10].

Results. It was established, that in the urine of healthy
children of the control group, the activity of NAG, taking
into account the arithmetic mean value and its error (Mfm),
is 11,6+0,7 umol/h/mmol creatinine, and the activity of B-Gal
is 9,6%0,7 mumol/h/mmol creatinine. The results obtained
showed that the 1levels of NAG activity in the urine of
patients with congenital VUR are 25,8£1,03 umol/h/mmol
creatinine, i.e. they are significantly increased (on average
by 115,5%) compared to the similar average control indicator
(p<0,001). Also, in these patients, compared to the similar
average control indicator, there is a significant increase in
the levels of (-Gal activity (22,440,98 pumol/h/mmol
creatinine, 1i.e. on average by 133,1%, p<0,001). The above
generally indicates the presence of pronounced ischemic
damage to the renal parenchyma, in particular the tubular
nephrothelium, in the group of sick children studied.

The obtained results of experimental studies showed, that
the levels of NAG and R-Gal activity in the cortical layer of
the kidneys of healthy animals (group 2) were on average: NAG
activity - 118,5343,19 umol/heg of raw tissue, B-Gal activity
- 18,4341,17 umol/heg of raw tissue. At the same time, in
comparison with a healthy kidney, a significant decrease in
the levels of NAG activity was demonstrated in the left
ischemic kidney (group 1) (64,89+2,16 umol/heg of raw tissue,
i.e. on average by 45,3%, p<0,001); and B-Gal activity levels
(13,3440,81 pmol/heg of raw tissue, i.e. on average by 27,6%
(p<0,001). Therefore, the results of experimental studies
also demonstrate significantly pronounced ischemia of the
renal parenchyma, in particular ischemia of the tubular part
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of the nephron, in the experimental group of animals.

Conclusions. It was established that the use in clinical

conditions of determining the levels of NAG and B-Gal activity
as markers of ischemic damage of the renal parenchyma, in
particular the tubular nephrothelium, in children with
congenital VUR is statistically significantly confirmed by

the

data of experimental studies.
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