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Minerals of biogenic origin are integral elements of the structure of many
living organisms. Along with genetically determined formations, pathogenic
biominerals are also widespread. Among them are, in particular, urinary stones -
uroliths, which are a natural consequence of the development of urolithiasis. Due to
the fact that in most cases urinary stones are not mono-, but poly-mineral aggregates,
for their correct classification and adequate characterization of the type of
urolithiasis, it is necessary to account and analyze the specifics of the ontogenesis of
all mineral components [1 - 12].

The purpose of the work is to study the mineral composition of small uroliths
from the collection of Professor Serhiy Barannik.

The factual basis of the work was 10 samples of urinary stones up to 6 mm in
length, kindly provided by the professor of the Department of General Surgery of the
Dnipro State Medical University, Serhiy Barannik.

During the research, all samples were photographed, measured and weighed.
After a detailed macroscopic description, petrographic thin sections were made from
them, and the waste (small fragments and dust) was subjected to X-ray phase
analysis. The produced thin sections were studied by mineralogical and petrographic
methods using a polarizing microscope POLAM R-312.

The microphotographs of the "nuclear part" of one of the samples of uroliths
with phosphate is shown in figure 1.

Fig. 1. Specifics of the structure of the central part of the sample with phosphate:
a - simple transmitted light, b - polarized transmitted light, magnification 90,
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In the central part of the micrographs, a large accumulation of organic matter is
seen, to which a lamellar aggregate of phosphate (an amorphous variety of
hydroxylappatite — collophane) adjoins on the left. Collophane formations are clearly
visible in the form of a kind of "shirt" along the perimeter of the organic
accumulation. The mineral component of this sample is mainly represented by
oxalates (wevellite and much less often weddellite).

Microphotographs of the "nuclear part" of one of the typical samples of
uroliths with oxalates is shown in figure 2. In the upper part of the microphotographs,
two apophyses of the central "organic nucleus™ are located. The organic matter of the
apophysis is impregnated with the smallest microblock bimodal crystals of
weddellite, which form twins and various intergrowths.

a
Fig. 2. Specifics of the structure of the central part of the sample with oxalate:
a - simple transmitted light, b - polarized transmitted light, magnification 110*.

The organic matter is mainly concentrated in the "organic core", in the form of
the thinnest membrane ("organic shirt") along the surface of the crystals and their
microblocks, as well as in the form of numerous finely dispersed inclusions in the
microblocks of individual crystals.

The analysis of the performed studies allows us to formulate the following
main conclusions:

1) All uroliths had a polymineral composition;

2) The nuclear part of concretions in one case consisted of urate (uric acid
dihydrate), also in one case of phosphate (colophan), in all other samples — of
oxalates (wavellite, weddellite);

3) The amount of organic matter in the studied samples ranged from 6.4% to
28.3%.
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