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INTRODUCTION AND

AIM OF THE STUDY




INTRODUCTION

Serum creatinine is the widely accepted routine
parametrer to assess renal function. Howewver, the
relationship of this analyte with GFR. is  hyperbolic
and thus GFR. may decrease by about 50% without
detectable change in serum creatinine. It is also well-
knewn that a better and more precise method is
isotopic clearance technigque however, it is expensive,
time- consuming and not always avialable. Therefore,
develcocping non- invasive practical methods will be
valuable in early detection of kidney diseases

{Vvanderlinde 13981}%.

A number of invasive and non- invasive methods
have been developed gver the past decade to detect the
state of renal function. One cf the non- invasive tests
is the measurement of wvrinary enzymes excretion in some
chronic renal diseases such as, chronic pyelonephr-
itis, chronic gleomerulenephritis and nephrolithiasis
Urinary enzymes include M-zacetyl B-D- glucosaminidase
{NAG)Y, Alkaline phosphatase {ALP), lactate dehydroge-
nase {LDH!, Beta glucuronidase (B-glu), dipeptidyl
aminapeptidase IV (DAP IV) and lysozyme (muramidase!}
are used to detect the renal diseases in early stage

{Palmieri et al., 1984).




AIM OF THE STUDY

The aim of this study is to put a flash of light
an using urinary enzymes in the diagnosis of different
renal diseases. Also differential diagnosis of renal
infections can be done by determination of Bglu, LDH
and B microglobulin. Determination of urinary enzymes
activity can be used in follow up of renal diseases.
Efficiency of treatment, relapse and remission alsc can
be diagnosed by urinary enzymes (Francois et al.,

1383).




SIGNIFICANCE OF URINARY

ENZYMES IN RENAL DISEASES




ENZYMES

Enzymes 4are biclogical material with catalytic
properties i.e they increase the rate of chemical
reactions in cells and vitro that otherwise proceed
very slowly {Thomas, 1980). They are compounds with
molecular weights wusually between 13,000 540,000
daltons. The study of these molecules and the changes
in enzymes activity that occur ian beody fluid over time
has become a valuakle diagnestic toeol for elucidation
of warices disease entitlies and £for testing organ

functions {Baron et al., 1975].

Ditferent fissues or cell types do nof contain the
sames ameount or type of enzymes. The hundereds of
different enzymes in each cell are attached to the cell
wall and membrane and are alsoc found in the cytoplasm,
the nucleuws and many other specialized subcellular
organelle {e.g mitochondria and lysosomes). &fter the
determination of one o0r several enzymes in plasma a
pattern of results is obtain, that is indicative cf the
tissue or cell type from which the enzyme or enzymes
have been derived. The enzymes act on one or more
substrates and in many instances require a coenzyme oOr
cther cofactors for activity. It is apparent that in

the metabolizing cell, they are cften part of the




complicated interrelated system e.g the produck of one
reaction becomes the substrate of the next and so con.

{Baron et al., 1975},

Few ENZYymMes are fcocund in plasma or other
extracellvelar fluids where they seem &o perform a
physiclogical functicn, but most enzym=es catalyze
reacticns inside e¢ells or in the lumen of variosus

organs {Boyer, 1970).

All enzymes are proteins i.e they are compounds
of nigh molecular welght, they contain carbon,
hydrogen, nitregen and sulfer that are similar in
amounts to other preoteins. Hydrelysis with streng acid
yeilds a mixture of amine aclds and small peptides

{Hohanad and Cooper, 1972}).

Properties of the snzyme fto be uvseful in diagnosis of

renal diseases:

The enzyme should be present in high concentration in
¥idney parenchyma but absent or in substantiai.y
lesser concentration in the lower urinary tract.

The molecular weight of the enzyme should be
sufficiently large so that the enzyme derived from
organs other than the kidney and circulating in the
blood do not appear in the urine even when glomerular

permeakbility is increased.




Contributicns kg urinary enzyme actiwvity from bacteria
and urinary sediment should be minimal.

Enzymatic activity should be stable for several days
a4t refrigerator or freezer temperature.

Innibitors or activators of the enzyme should be
absent from the wrine or 1if present should bLe
consistently and reproducibly removable by dialysis,
The determination should be both accurate and rapid.

{Harvey et al., 1973).

Oriqgin gf urinary enzymes:

2. Under normal conditions:

=

Enzymatic activities of urine may originate from the

following sources

1. Serum:

Few urinary enzymes derive from the serum and
entar urine by glomerular filteration. Enzymes
exceeding a molecular weight of 70,000 daltons are not
excreted in urine. Renal excretion of serum enzymatic
activities cccurs in a few instances only e.g.

pepsinogen, amylase and lipase.

2., Kidneys:
Reral tubular cells are rich  in enzymes, with
normal celluiar turnover, cells desguamate and disinte-

grate in urime, and thus their enzymes appear ia urine.




3. Glandwelar secretions of the urogenital tract:

Among the genital glands, only preostatic £fluid
{acid phosphatase} has been shown to contribute
significantly tao enzgymatic activity cf urine

{Mattenheimer 1971).

B. Under pathologic conditions:

1. Kidneys:

Increased urinary leakage of the snzymes occur as
a result of diseased glomeruli e.g. negphretic syndrome.
The enzymuria here is dependent on the enzyme molecular

weight and the degree of profteinuria {Crockson, 19%961}.

When tubular cells disintegrate cor when tubular
permeability 1s disturbed. Acute tubular or parenchymal
damage will result in release of renal =snzymes into tae
urine. Examples are acute glomerulenephritis, acute
pyelonephritis and acute tubular necresis (Wacker et

al., 1964},

2. Tumours in the urogenital tract:

Tumour cells wusuwally contain ﬁany highly active
enzymes. Tumours of the kidney, bladder and genitals
cften rcause increassd activity in certain urinary

enzymes.




3. Infilterate and exudate cells:

Infiammatory processes of the kidney and urinary
tract are accompanied by movement of cells that have a

high enzyme content {Leucocytes and lymphocytes).

4. Erythrocytes:
Bleeding in urogenital system where red cells are

haemelyzed and liberate thelir enzymes in urine.

5. Bacteria:

Bacterial infections of the kidney and other parts
of the urogenital system are cften accompanied by the
appearance of bacteria in urine. These bacterial
gnzymes f{e.q catalase) way enter urine {(Wacker =t al.,

1364},

€. Drug abuse causes teoxic nephropathy which causes
hypersnzymuria like antibiotics, analgesics, and

lithium {(Garvey et al., 1582).
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