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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUM CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1o/mKHa OBITH IPEJCTABICHA B IBYX SK3EMIUISPAX, HA PYCCKOM MJIM AHIINHCKOM SI3bI-
Kax, Hare4yaTaHHast 4Yepes3 MoJITopa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJISI B TPHM caHTHMeTpa. Mcrmons3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuaiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrions3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieuaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craThy 10IKeH OBITh HE MEHEe LIIECTH U He 00J1ee MSITHAALATH CTPAHUL] MAIIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PYCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 1omKHBI OBITH OCBELICHBI aKTYaIbHOCTh IaHHOTO MaTepraa, METOAbI M PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

[Ipu npencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATFHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. Tabnuikl HEOOXOAMMO ITPEICTABIISTH B IedaTHOH Gopme. DoTOKONHHM HE TpUHUMAIOTCs. Bee
nHu(ppoBbIe, UTOrOBbIE U MPOLEHTHBIE JaHHbIE B TA0JHMIAX JOJKHBI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuiel U rpaduKy 1OJDKHBI OBITH O3aryIaBIICHbI.

5. ®ororpadun TOHKHBI ObITh KOHTPACTHBIMH, (DOTOKOIUH C PEHTTEHOIPAaMM - B TIO3UTHBHOM
n300pakeHUH. PUCYHKH, YepTe:KN U TUarpaMMbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABHUTH B
COOTBETCTBYIOLIEE MecTO TekcTa B tiff hopmare.

B noanucsx x Mmukpodororpadusam ciaeayer yka3plBaTh CTEIIEHb YBETHUEHHS Yepe3 OKYISp WU
00BEKTUB M METOJ] OKPACKU HIIM UMIPETHALIMH CPE30B.

6. @amMIIINN OTEYECTBEHHBIX aBTOPOB IIPUBOAATCS B OPUTHHAIBHON TPAHCKPHITLIUH.

7. Ilpu opopmicHUU U HalnpaBiIeHUU cTareil B kypHan MHI' nmpocum aBTOpOB coOmronaTh
MpaBwiIa, M3IOKEHHBIE B « EAMHBIX TpeOOBaHUSAX K PYKOMHCSAM, IPEACTABISIEMBIM B OMOMETUITTHCKIE
JKYPHAIIBD), TIPUHATHIX MeXXTyHapOIHBIM KOMUTETOM PEJAKTOPOB MEAWIIMHCKUX JKYPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B KoHIEe Ka)10i OpUTHHAIBHON CTAaThbH MPHUBOANUTCS OuOIMorpaduyueckuil cCnucok. B cnmcok iure-
paTypbl BKIIIOUAIOTCS] BCE MaTepHaibl, Ha KOTOPBIE MMEIOTCS CChUTKM B TeKcTe. CHHMCOK COCTaBISAETCS
B a(haBUTHOM TOps/IKE U HyMepyeTcsi. bubnmorpaduueckoe onucanne JIMTeparypbl COCTAaBISETCS HA
A3BIKE TEKCTa IOKYMEHTa. B crrcke nureparypsl cHavana MpUBOASTCS paboThl, HATMCAHHBIE 3HAKaMHU
Ipy3HHCKOTO anaBuTa, 3aTeM KHUPWIUTHIECH 1 narnHuied. CChUIKM Ha UTHPYEMbIe paObOThI B TEKCTE
CTaThH JAIOTCS B KBAJPATHBIX CKOOKaX B BHJIE HOMEPA, COOTBETCTBYIOIIEMY HOMEPY JTAHHOM PabOTHI B
CIIHCKE JIUTEepPaTyphbl.

8. lnst momyuyeHus mpaBa Ha MyOJIMKAIMIO CTaThsl JOJDKHA UMETh OT PYKOBOAMTENS PadOThI
WIN YYPEKISHHS BU3Y U COTIPOBOIUTENbHOE OTHOIICHNE, HAMMCAHHBIC WIIM HalledyaTaHHbIe Ha OJaHKe
Y 3aBE€PEHHBIE MOJNHICHIO U NEYaThIO.

9. B xoHIIe CTaThH JOIKHBI OBITH TOJIIMCH BCEX aBTOPOB, OJTHOCTbIO IPUBEACHBI UX (haMmiIny,
MMEHa U OTYECTBA, YKa3aHBl CIY)KEOHBIH M JOMAIIHWA HOMepa Teiae(OHOB M aJpeca HIIN UHBIC
koopauHaTel. KonndgecTBO aBTOPOB (COaBTOPOB) HE AOIDKHO MPEBHIIIATH MATH YETIOBEK.

10. K crarbe n0KHBI OBITH MIPHIIOKEHBI KpaTKkoe (Ha MOJICTPAHMIIbI) pe3ioMe Ha aHIITUHCKOM,
PYCCKOM 1 TPy3MHCKOM SI3BIKaX (BKJIIOYAIOIIEE CIISAYIONINE Pa3AeIibl: BCTYIUIEHHE, MaTepral U METOIbI,
pe3yabTaThl ¥ 3aKIFOYCHIE) U CITUCOK Kio4YeBbIX ¢iioB (key words).

11. Penakiust octaBisiet 3a cOO0# MpaBo COKpaIarh U HCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBIIAETCSI, BCSA paboTa M CBEpPKa MPOBOAUTCS IO aBTOPCKOMY OpPHUTHHAITY.

12. Hegomyctumo HampaBjeHHE B peAakUUI0 padoT, MpeACcTaBIEeHHBIX K MeYaTH B MHBIX
W3aTEeIbCTBAX WIIN OMYOJIMKOBAHHBIX B APYTHX H3JAHUSX.

IIpu Hapymiennn yka3aHHBIX PABUJI CTATHH He PACCMATPUBAIOTCS.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 6 pages and not exceed the limit of 15 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

5. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

6. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

7. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

8. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

9. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

10. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: introduction, material and methods, results and conclusions) and a list of key words.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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MORPHOGENETIC ASPECTS OF BIOMINERALIZATION
ON THE BACKGROUND OF BENIGN PROSTATIC HYPERPLASIA
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'Piddubniy A., *Zakorke I-M., ‘Tkach G.

YSumy State University, Ukraine, *Institute of Applied Physics,
National Academy of Sciences of Ukraine, Sumy

Age-related changes in the mail organism cause a
decrease of a reproductive function and remodeling
of prostate gland tissues. This is often accompanied
by benign hyperplasia in 70% of men over 60 and
prostate cancer [2]. A multidisciplinary approach to
the problem is necessary to determine the reasons of
the growth of prostate proliferative disease.

Prostate pathological inclusion — corpora amylacea
(CA), prostatoliths — are clinically associated with
asymptomatic inflammation. Proximity of focal in-
flammatory infiltrates and damage of glands epithe-
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lium are often observed. Despite a high prevalence
of pathological prostate inclusions (CA, prostatoliths)
with increasing of patients’ age, their nature and sig-
nificance in the development of the prostate disease
are not precisely established [5].

Prostatolithiasis is asymptomatic in the case of
small uninfected stones. In other cases, the pres-
ence of prostatolithis worsens the prostate diseases,
reduces the quality of a patient’s life. According
to Zhao W-P et al. [8] prostatolithiasis reduces the
efficiency of antibiotic therapy in patients with
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chronic bacterial prostatitis, supports the inflamma-
tory process. Prostate gland is increased, condensed
and bumpy, due to the deposition of concretions,
and can clinically simulate a malignant tumor [6].
Prostatoliths may indirectly conduce the appear-
ing of neoplastic processes, by supporting chronic
inflammation [7].

It was previously found that CA were amyloid
structures [1]. Formation of amyloid deposits, old
age and chronic inflammation associate prostate
pathology with such diseases as Alzheimer’s and
Parkinson’s [7].

The purpose of the article is to explore the features
of prostatoliths morphogenesis on the background of
nodular prostatic hyperplasia.

Materials and methods. The study was conducted on
the surgical material of 628 biopsies of the prostate
of Urology department of Sumy Regional Hospital
(from 2007 to 2011). Prostate tissue, which contains
abnormal inclusions, was further investigated by the
methods of histology, electron microscopy, X-ray
diffraction, infrared spectroscopy.

Surgical material was fixed in neutral 10% formalin,
with the following keeping in alcohol on the rotary
machine AT-4M type (Ukraine) and filling in paraf-
fin blocks, from which the preparations of 4-6 mil
thickness were made with using rotary microtomes
“Shandon Finesse 325”. Histological sections were
stained with haematoxylin and eosin, Congo-red, the
Von Cossa method and then studied by light-optical
microscope, company Carl Zeiss “Primo Star” (Ger-
many). Photomicrographs were obtained by digital
image output system «SEO Scan ICX 285 AK-F
IEE-1394» (Ukraine).

A mineral component of prostatoliths (5 cases) was
isolated by thermal processing at 200 ° C for one
hour. Powdered samples were investigated by in-
frared spectroscopy (IRS, appliance Spectrum-One,
Perkin Elmer); scanning electron microscopy with
X-ray microanalysis (REMMA / EDX, appliance
REMMA-102, SELMI, Ukraine), transmission elec-
tron microscopy with electron diffraction (TEM/ED,
device TEM-125K, JSC “SELMI”, Sumy).

A statistical analysis of data was performed using
Microsoft Excel applications with the calculation
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of arithmetic means (M) and their errors (m) and
Student’s criterion. Fisher’s exact test was used in
the correlation between age, secretions engorgement,
inflammation, corpora amylacea, stone formations
(prostatoliths).

Results and their discussion. According to the Re-
gional Statistical Office, for the period of 2007-2011
in Sumy region a consistently high level of prevalence
and incidence of male population with prostate dis-
eases was observed with a slight tendency to increase
(in 2007 — 1797.2 and 532.58 people per 100 000
thousand, in 2011 — 1908.01 and 592.33 people per
100 000 thousand, respectively).

3 groups of pathological processes occur in prostate
gland, with varying frequency and in different age
periods: prostatitis, benign nodular hyperplasia
and malignant tumors. In the surgical material,
which was studied, pathological processes of the
second and third groups dominated, as they lead to
acute urinary retention and to other indications for
surgical intervention. The largest part of surgical
material was benign prostatic hyperplasia, which
is typical for men of older age groups. Prevalence
and incidence of prostatic hyperplasia during a
5-year observation period remain consistently high
(in 2007 — 1344.0 and 353.48 people per 100 000
thousand, in 2011 — 1317.98 and 341.0 people,
respectively).

Nodes removed from the prostate were pink,
whitish-pink, gray (after fixation) color, round or
irregular in shape, size from 1.5 to 8.5 cm in diam-
eter, weighing 50-100 g by the macroscopic study
(Fig. 1 A). As a rule, nodes are well limited and
have soft-elastic consistency. In the section prostate
tissue is pinkish-gray, with small cysts, which take
places focal. By pressing on the gland whitish fluid
exudes from the tissue, sometimes with yellowish-
greenish tint. Another group of nodes was slightly
different — they were tight, limited less clearly, pale
gray, in the section they didn’t exude liquid. Mac-
roscopic calculi were revealed in a small portion of
cases (about 1%), they localized more often in the
peripheral areas of the prostate. Prostatic concre-
tions, which were revealed by us, had small size
(1 to 6 mm in diameter), round or spherical shape
(Fig. 1 B). Prostatoliths were yellow, yellow-gray
and whitish color, firm texture, layer structure on
the sections.
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Fig. 1. (A). Nodular prostatic hyperplasia. Photo. (B). Concretions,
which were found in the prostate during a biopsy study

Microscopic examination. During the period from
2007 till 2011, 628 surgical biopsies of patients who
suffered from benign prostatic hyperplasia were
studied. Patients’ age ranged from 35 to 89 and the
average age was 69,5+0,42 years old. Nodular prostatic
hyperplasia was characterized by proliferation of glan-
dular component and fibro-muscular stroma. Glands
were manifested in the form of large and small clusters,
their cystic transformation was observed. Epithelium of
prostate glands is a double-layer — the inner layer facing
to the lumen of the gland consists of a cylindrical cells,
the outer layer is paved by cubic or flattened elements,
that settle on the unmodified membrane.

Epithelial component forms folds and papillary
growths more often, than normally, sometimes foci of
squamous metaplasia are formed. In fibro-muscular
stroma small foci of infarcts, hemorrhages, common
areas of edema are often indicated. In the lumen of
prostate in 64,72+1,13% of cases CA were detected,
that stained Congo red, in 27,6+3,48% calcifications
were revealed, that were indicated by the reaction Von
Cossa. In 88,22+1,67% nodular prostatic hyperplasia
was combined with focal or diffuse inflammation.
The inflammatory infiltrate often located around
the glands, accompanying stagnation of secretion
(81,76+2,97%).

Fig. 2. Histological examination of the prostate. (A) The hematoxylin and eosin coloration. 1 — CA, 2 —inflammatory
infiltration. B. The Congo red coloration. 1 — amyloid deposits in CA. C. The hematoxylin and eosin coloration.
1 — calcifications in the lumen of the glands. The magnification is indicated in the left lower corner of each image
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In the course of the correlation analysis significant
strong links between inflammation and concre-
tions - r=0.93 (p<0,05), inflammation and secret
engorgement - r=0,95 (p<0,05) were revealed. Also
a significant strong correlation between stagnation
and prostatolithias - r=0,88 (p <0,05) was found. The
correlations between the engorgement of secretions
and formation of CA (r=0,55, p>0,05), inflammation
and CA (r=0,7, p>0,05) are of medium force, but it
is unreliable. The correlation between age and any of
the options is absent. The correlation between CAand
concretions (r=0,7, p>0,05) is unreliable and weak.
The results of prostatoliths investigation, using meth-
ods of physical material (XRD, IRS, REMMA/EDX,
TEM/ED). It’s not conceivable to get the complete
picture of the appearance and maturation of prostate
pathological mineral formations without a detail study
of concretions. First of all it is necessary to know the
phase composition of deposits, the size and shape of
crystal, the structure and concentration features of
biominerals, which were formed.

According to the TEM (Fig. 3), the crystals of prostate
pathological deposits have mostly irregular globular
(round) shape with an average size of several tens of
nanometers. The larger formation (70-80 nm or more),
as seen from the TEM pattern, is clusters or agglomer-
ates of smaller crystallites. A characteristic feature is
some equivalence dimension and morphology similar-
ity of crystalline particles. Their small sizes indicate a
fairly high relation of surface / volume, which is the
evidence of a large area of interaction with organic
components or body fluids.

250 nm SN

Fig. 3. Electron microscope image of prostatolith
crystal particles. Magnification x40500

The fact, that crystalline particles don’t have a marked
shape anisotropy or specific texture and orientation
©GMN

signs, indicates that they were probably formed by
direct deposition from the liquid phase (supersatu-
rated biological solutions) but were not nucleated
and matured into biological tissues with mechanism
of template-directed growth.

The electron diffraction pattern (Fig. 4) indicates
the apatite nature of the prostatolith nanocrystals.
The type of diffraction rings is not solid (spot),
which is conditioned by the fact that the diffraction
pattern is formed by a limited number of individual
single-crystalline particles with chaotic orientation
that got into the area of the initial electron beam
irradiation.

— 004
= 213

002
300
112
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- — 311

Fig. 4. A typical electron diffraction pattern on calci-
fications of prostate crystals. Crystallographic indices
hkl of apatite are listed on the right

Facts of infrared spectroscopy (Fig. 5) clearly
confirm that the investigated samples of prostate
mineraliths are related to apatite. The broad absorp-
tion bands at 1000-1100 cm* and 480-600 cm-1 are
caused by variations of apatite phosphate groups
PO,%, and the bands at 3780 cm™, 3435 cm™ and
1630 cm* can be attributed to hydroxyl groups and
water, that are present in the mineral structure and
its surroundings [5]. Taking into consideration the
absorption bands at 878 cm?, 1419 cm™ and 1448
cm?, we can say about the presence of carbonate
apatite substitutions of phosphate group (CO,*—
PO,*) in the apatite structure and the carbonate ion
substitution of the hydroxyl group (CO,>— OH)
[3,5]. Thus, the apatite of prostate pathological de-
posits can be attributed to carbonate apatite (mainly
B-type, where the ions CO_*substitute groups
PO,*), which indicates its crystal and chemical
relationship with bone tissue bioapatite [3].
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Fig. 5. A typical infrared spectrum of prostate calcifications

Spectra EDX (Fig. 6) contain a marked peak of
zine, except peaks of calcium and phosphorus in the
typical relation of intensity ratios for apatite. Zinc

belonging to the crystal lattice of apatite (cationic
substitution), or its interposition in non-apatite com-
ponent of deposit remains an undeterminated issue.

320 = 36
6.681 KeU

Fig. 6. Typical EDX spectrum of prostate calcifications

The vast majority of scientific researches about patho-
logical biomineralization processes in the prostate
indicate that prostatoliths are formed by dystrophic
calcification of corpora amylacea, they are predomi-
nantly formed from amyloid proteins in the lumen of
the glands [1, 8]. Some authors admit the formation
of prostatoliths through two related mechanisms, the
main essence in both cases is obstruction and en-
gorgement of prostatic fluid [4]. The first mechanism
is dystrophic calcification of corpora amylacea, the
second —a simple precipitation of prostatic secretions.
Joining inflammatory reaction initiates and enhances
biomineralization processes in a stagnation of secre-
tion [4].

Under the influence of age-related changes remodel-
ing of prostatic tissue is characterized by hyperplasia
of fibro-muscular component, which leads to com-
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pression of glands and their ducts, obstruction of
drainage of secretions from the prostate, the forma-
tion of engorgement. Retention of glands secretions
or urine reflux into the prostatic tissue in case of
difficult urination causes the inflammation develop-
ment. In histological preparations it is noticeable
that the inflammatory infiltrate is usually localized
around the glands (Fig. 2A). In inflammatory infil-
trate lymphocytes, histiocytes dominate, neutrophils
are present. At the background of focal mixed cell
inflammatory infiltration and engorgement the
“thickening” of secretion (Fig. 2B), the formation of
corporaamylacea (in 64,72+1,13% of cases) are often
marked. By colouring histological sections of pros-
tate with corpora amylacea Congo red an amyloid
nature of CA is confirmed, which was established
by a number of studies [1,8]. Prostatoliths were
found in 27,6 + 3,48% of histological preparations.
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Despite the frequent combination of investigated
signs in patients with prostatolithoasis, a reliable
correlation between the presence of stones and CA
in the prostate was not found. A strong correlation
was detected between inflammation, engorgement
and formation of concreation, which indicate the
important etiopathogenetical role of these factors
for prostatolithiasis.

According to the electron diffraction (ED), infrared
spectroscopy (IRS) and scanning electron microscopy
with X-ray microanalysis (REMMA / EDX) it was
found out that a mineral base of prostate concretions
is a carbonate bioapatite with a high probability of
minor inclusions of other elements. TEM results show
morphological similarity of prostatoliths crystalline
particles and their small size (tens of nanometers),
which indicate their preferential formation with di-
rect sedimentation from the liquid phase (supersatu-
rated biological solutions) rather than nucleation
and maturing on the surface of biological tissues (in
this case — corpora amylacea). Taking into account
the presence of carbonate substitutions according
to the IRS, it is likely that pathological calcifica-
tions in prostate are not a phase of simple classical
hydroxyapatite of calcium, Ca, (PO,),(OH),, but
relate to apatite with isovalent and heterovalent
substitution in cationic and anionic sublattice.
However, the considerable concentration of zinc
in the material of concretions doesn’t allow to
refer them to the crystal lattice of apatite (cationic
substitution), but rather indicates their predominant
location in non-apatite component of the deposit. In
general, the presence of zinc is easily explained by
its essentiality, tropism to the prostate, the presence
as a coenzyme in many enzymes.

Based on the results of morphological methods and
techniques of physical material, we conclude that the
predominant mechanism for the formation of concre-
tions is a precipitation with direct sedimentation from
prostate secretion, but not a dystrophic calcification
of corpora amylacea.

The mineral base of prostatic concretions is a
carbonate bioapatite with minor inclusion of ex-
traneous elements. Stability of shape and mineral
composition of prostatoliths in all investigated
samples indicates similarities of mechanisms of
concretions, regulation of biomineralization pro-
cesses in the prostate gland.

© GMN
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SUMMARY

MORPHOGENETIC ASPECTS OF BIOMINE-
RALIZATION ON THE BACKGROUND OF
BENIGN PROSTATIC HYPERPLASIA

Moskalenko R., 'Romanyuk A., ?2Danilchenko S.,
2Stanislavov O., 'Piddubniy A., Zakorko I-M.,
Tkach G.

Sumy State University, Ukraine; Institute of Applied
Physics, National Academy of Sciences of Ukraine,
Sumy

Despite the considerable spread of pathological pros-
tate inclusions their nature and significance in the
development of gland pathology are not established
exactly. The work includes histological research of
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628 surgical biopsies of benign prostatic hyperplasia,
the sections were stained with hematoxylin and eosin
or Congo red, von Kossa methods. Mineral constitu-
ent of prostatoliths (5 cases) was studied by infrared
spectroscopy (IRS); scanning electron microscopy
with X-ray microanalysis (REMMA/EDX), trans-
mission electron microscopy and electron diffraction
(TEM/ED).

The average age of the operated patients was 69,5+0,42
years old. In 88,22+1,67% of cases nodular prostatic
hyperplasia was combined with diffuse or focal inflam-
mation, engorgements of prostate gland secretion were
observed in 81,76+2,97%. In the lumen of the prostate
gland corpora amylacea were detected in 64,72+1,13%
of cases, in 27,6+3,48% - concreations. There was a
significant strong correlation between inflammation
and calculi - r = 0.93 (p<0,05), inflammation and se-
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cret engorgement - r=0,95 (p<0,05), engorgement and
concreations - r = 0,88 (p <0,05). TEM results show the
same morphological type of prostatolith crystals and
their small size (tens of nanometers), that indicates their
preferential formation by direct sedimentation from the
liquid phase, rather than the appearance and maturation
of corpora amylacea on the surface.

Based on the received data, the dominant mecha-
nism of concrements formation is precipitation by
direct sedimentation of prostate secretions, but it’s
not a dystrophic calcification of the corpora amyla-
cea. Mineral component of prostatic concrements is
carbonate bioapatite with a minor inclusion of other
chemical elements.

Keywords: prostate, biomineralization, corpora amy-
lacea, concrements, mechanism, bioapatite.

PE3IOME

MOPOOI'EHETUYECKHUE ACIHHEKTBI BUOMUWHEPAJII3BAIIUN
HA ®OHE JOBPOKAYECTBEHHOM HOJAYJISAAPHOM I'MNEPILJIASAN ITPOCTATBI

Mockagaenko P.A., 'Pomaniok A.M., 2/lanmisuenxo C.H.,
?CranucaasoB A.C., TIuaayoustii A.M., 3axopko U-M.C., ‘Tkau [.®.

YCymcexuii 2ocydapemeennvlii ynueepcumem, Yrpauna,
2Uncmumym npuxnaonou guzuxu HAH Vipaunel, Cymul, Ykpauna

HecMoTpst Ha 3HAUUTENBHYIO PACIIOCTPaHEHHOCTh
[aTOJIOTMYECKUX BKIIIOUEHHUH IPOCTATHI, UX IPUPOAA
1 3HAYCHHC B PA3BUTHHU IIATOJIOTHH KCJIC3bl TOUYHO HE
yCTaHOBJICHEI. McciieoBaHne BKITFOYAET IUCTOIOTH-
YecKoe UccieoBaHne 628 onepaoHHbIX OUOTICHIHA
J0OpOKaueCTBEHHOW TUIEPILIa3uH MPEICTATELHBIX
xkenes (I10K); cpesbl okpalmBaiyuch reMaTOKCHIMHOM
Y 03MHOM HITH KOHTO KpacHbIM, MeTos1oM (oH Kocca.
MuHepallbHas COCTaBISIIONIAsT TPOCTATONUTOB (5
cllydaeB) UcciefoBaiach METoJaMu MH(pakpacHoU
CIIEKTPOCKOITUH, CKAHUPYIOLIEH AIIEKTPOHHON MUKPO-
CKOITHH C PEHTTEHOBCKUM MUKPOAHAIU30M, TIPOCBEYH-
BAaIOLIEH AIIEKTPOHHON MHUKPOCKOIHUU C JIEKTPOHHOM
mu¢paxuueri (TEM/ED).

Bo3spact oneprupoBaHHBIX MAIMEHTOB, B CPETHEM, CO-
ctaBui 69,5+0,42 net. B 88,224+1,67% ciy4aes HOILy-
nsipHast runepruiasust [1DK coueranack ¢ quddy3Hpm
WJIM 04aroBBIM BOCIIaJICHHEM; SIBIICHUS 3aCTOSI CEKpETa
xenes [DK nabmonanucs B 81,76+2,97%. B mpocse-
te xkene3 DK B 64,72+1,13% ciydaeB BBIABISUINCH
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corpora amylacea, B 27,6+3,48% - KOHKpeMeHTbI. BbI-
SIBJICHA JOCTOBEPHAS! KOPPEIALIMOHHAS CBSI3b MEXKTY
BOCIIAJICHUEM U KOHKpeMmeHTamH - 1=0.93 (p<0,05),
BOCIIAJICHUEM U 3acToeM cekpeta - 1=0,95 (p<0,05),
3actoeM u KoHkpementamu — r=0,88 (p<0,05). Pe-
3ynbratel TEM/ED BbISIBUIHM MOP(OIOTHYECKYIO
OJHOTHITHOCTh KPHUCTAJJIOB MPOCTATOJIMTOB H MX
MaJblil po3mep (JIecATKH HAaHOMETPOB), YTO CBHJIE-
TEJILCTBYET 00 MX 00pa30BaHUM, TPEUMYIICCTBEHHO,
OPSIMBIM OCaXKJICHHEM M3 KHUJIKOH (a3bl, HeXENU O
3apOKJCHNN U BBI3PEBaHUM Ha MOBEPXHOCTH Kpax-
MaJIonoA00HbBIX Tenel (corpora amylacea).

I/ICXOZ[H 13 NOJYYCHHBIX TaHHBIX, TPCUMYIICCTBCH-
HBIM MEXaHU3MOM O6pa3OBaHI/Iﬂ KOHKPEMCHTOB
SABJISACTCA NpeUUuNrUTalrsd NpsAMBIM OCaXJICHUEM U3
cekpera [1)K, a He aucTpoduyeckas KanbuuUKaIms
KPaxMaJIONoA00HBIX Tenel. MuHepaabHyl0 OCHOBY
KOHKPEMEHTOB TPOCTATHI COCTABISET KapOOHATHBIN
6I/IOElHaTI/IT C HE3HAYUTECJIIbHBIM BKIIFOUCHUEM PYTUX
XUMHNYECCKUX IJIECMCHTOB.
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