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Urinary stones are among the most common dis-
eases in the world and in Algeria as well, because it is
a complex and multifactorial disease. The saturation
of solutes in the urine is considered as the main stage
of the deposition of crystals and their rapid growth and
aggregation lead to the formation of stones in different
places of the urinary system. It is the consequence of
excessive urinary supersaturation causing renal com-
plications such as lithiasis, nephrocalcinosis, acute or
chronic renal failure which may progress to the termi-
nal stage.

The purpose of the study was to identify the most
common different forms of crystals in the urine of pa-
tients for further measures to prevent more serious
complications of crystalluria.

Materials and methods. The study focused on all
lithiasis patients of the age group “from 20 years to
84 years”. Three-day urine samples were collected at
different urology departments which were referred by
urologists, during the period from February 06, 2020
to March 21, 2020. Being the best method, crystal-
luria was used to determine the types of crystals, their
number and their growth. Three criteria must be met
for the study of crystalluria to be clinically interpreta-
ble. They are the choice of patients according to their
metabolic state; how long urine is stored after it is re-
leased, and the storage temperature.

Results and discussion. Thanks to this study it
was possible to characterize many types of crystals,
including calcium oxalates, in particular monohydrate,
which is considered as a risk factor for stone forma-
tion. Also, the urinary acid crystals indicate a specific
environmental pattern in many patients. In addition to
the calcium phosphate crystals resulting from micro-
bial infections, the results showed pure crystalline ag-
gregates which will inevitably lead to lithiasis. The mi-
croscopic examination of patient urine samples is the
preferred method for optimal patient assurance with
the cooperation of therapists and doctors in addition
to the epidemiological study.

Conclusion. The relatively high rate of recurrent
lithiasis illustrates the current limits of preventive mea-
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sures which can be penalized by the lack of patient
attendance but whose reduced effectiveness primar-
ily suggests a lack of knowledge of one or more fun-
damental determinants of the lithogenic process. The
experimental part showed a diversity of crystals in the
urine of patients, pure calcium oxalate monohydrate,
which was noticed in the majority of the subjects ana-
lyzed. The detection, in crystalluria, of a single crystal
of whewellite can therefore be considered as a mark-
er for hyperoxaluria. Weddellite was more common in
the urine of subjects under analysis.
Keywords: crystals, urolithiasis,
crystalline aggregation, urinary tract.

crystalluria,

Introduction. Crystalluria refers to the pres-
ence of crystals in the urine. It is the consequence
of excessive urinary supersaturation causing renal
complications such as lithiasis, nephrocalcinosis,
acute or chronic renal failure which may progress to
the terminal stage. However, crystalluria in itself is
not a pathological marker. The distinction between a
«physiological” crystalluria and a «pathological” cryst-
alluria is due to the recognition of the different criteria
which characterize it: pH of the urine, nature of the
crystals, crystalline facies, abundance, aggregation,
but also frequency of crystalluria appreciated by the
repetition of the examination on serial samples [1]. A
large number of people around the world suffer from
urolithiasis disease, which is expressed by the forma-
tion of stones in the kidney or urinary tract (calyxes,
ureters, bladder, urethra) [2]. The calculation is an ag-
glomeration of crystals linked by an organic matrix [3].
It is a multifactorial pathology that arises from very
diverse causes: changes in nutritional habits, sanitary
conditions, environmental factors, the prevalence of
conditions which predispose to the risk of lithiasis [4],
urinary infections, drugs, anatomical malformations
of the urinary system, or constitutional or acquired
metabolic pathologies [5]. Urolithiasis affects from 4
to 20% of the population depending on the country
[6]. Lithogenesis involves several phases which are
expressed successively or simultaneously. Certain
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stages, which concern the first phases of lithogene-
sis and which can be referred to as “crystallogenesis”,
correspond to the formation of crystals from substanc-
es initially dissolved in the urine and do not constitute
a pathological process in themselves. It is, in fact, well
known that crystallization is observed in many normal
urine, reflecting the state of supersaturating of these
vis-a-vis several urinary solutions such as calcium ox-
alate, uric acid or calcium phosphate [7]. The main
pathophysiological mechanisms of the most frequent
types of kidney stones and who and how to conduct
the metabolic research are briefly described. Medi-
cal treatment is also addressed, keeping in mind that
nephrolithiasis is often accompanied by extra-renal
manifestations that should be investigated and treat-
ed, namely arterial hypertension, obesity, diabetes
mellitus and osteo-metabolic disease [8]. Crystalliza-
tion in urine is a complex process depending not only
on the concentration of stone forming ions but also
on chelators like citrate or magnesium which reduce
free ionic concentration of calcium and oxalate and on
ionic strength diminishing the chemical activity of ions
[9]. Clinical and experimental investigation shows that
calcium and oxalate afflux to urine and diuresis are
important factors for calcium stone formation. Kidney
calcifications being an important source of stones
are a frequent finding even without stone disease.
Calcium oxalate crystals too often are observed in
urine[10]. Mechanism of stone formation is a complex
process which results from several physicochemical
events including supersaturating, nucleation, growth,
aggregation, and retention of urinary stone constitu-
ents within tubular cells. These steps are modulated
by an imbalance between factors that promote or in-
hibit urinary crystallization. It is also noted that cellular
injury promotes retention of particles on renal papil-
lary surfaces. The exposure of renal epithelial cells
to oxalate causes a signaling cascade which leads
to apoptosis by p38 mitogen-activated protein kinase
pathways [11].

The purpose of the study. In the present work,
we have analyzed the urine of lithiasis patients to de-
termine the different types of crystals.

Materials and methods. The study focused on
all lithiasis patients of the age group “from 20 years
to 84 years”. We collected three-day urine samples at
different urology departments which were referred by
urologists, during the period from February 06, 2020
to March 21, 2020.

All experiments were conducted in accordance
with the Council of Europe Convention “On the Pro-
tection of Human Rights and Dignity of the Human
Being with regard to the Application of Biology and
Medicine Application of Biological and Medicine
Achievements (ETS No. 164)” dated 04.04.1997, and
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the Helsinki Declaration of the World Medical Associ-
ation (2008).

The circuit for patients with lithiasis has been
established: care path for lithiasis patients. First, the
interview data is collected: age, sex, personal history,
family history of lithiasis, then the clinical examination
data: weight, height, body mass index, and the re-
sults of the biological assessment. The urine dipstick
examination is then performed on fresh urine upon
awakening, and the urine pH is measured. Finally,
there is the study of crystalluria. All of this data is col-
lected in an exploitation sheet.

In current practice, three criteria must be met for
the study of crystalluria to be clinically interpretable:

— The first criterion is the choice of direct deb-
it. This should essentially reflect the metabolic state
of the patient without underestimating the influence
of diet (especially in patients with lithiasis), but this
should have a limited impact [12].

— The second criterion is how long urine is
stored after it is released. Ideally, urine should be is-
sued to the laboratory and examined without delay,
but these technical constraints make it difficult to
perform this examination on a daily basis. Studies of
urine storage at room temperature or at 37°C have
shown that if the sample was stored less than 3 hours
after emission (above 20°C), the evolution of crystal-
luria was weak and the results could be interpreted in
the same way as those obtained on freshly emitted
urine [13].

— The third criterion is the storage temperature.
The more the temperature drops, the more the pro-
pensity for crystal formation increases. This results in
a higher frequency of crystalluria, but also in a greater
number of crystals formed. The urine stored at +4°C
is of little or no interest for a first-line crystalluria study.
The urine after storage at 4°C for 48 hours, is used to
look for any deposits and to confirm the presence of
crystals observed in urine to rise [12].

Preparation of the centrifugation pellet included
several stages:

— the urine is gently homogenized,;

— immediately pour into a conical tube; filling it to Y.

— centrifuge for 5 minutes at medium speed;

— the supernatant urine is discarded;

— shake the tube to resuspend the pellet;

— we aspirate a few drops of the base with a pipette;

— place a drop on a slide and cover with a coverslip
[14].

Polarization microscope examination. The count-
ing cell placed under the optical microscope allows
a qualitative and quantitative study of cytology (red
blood cells, leukocytes, bacteria, yeasts, etc.) and
crystalluria. The search for crystals is usually done at
magnification (x 40). When there are few crystals, it is
necessary to search for them by sweeping the entire
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blade. The search for crystals and aggregates also
requires examining the entire slide [15].

Research results. Various pure or mixed crys-
talline species (associated) can be distinguished in
the urine of lithiasis patients which are shown in Figu-
res 1-9.

Figure 1. Dihydrated calcium oxalate (weddellite) / pure
crystals. x 40

Figure 2. Weddellite Crystals in Aggregate (Calcium
Oxalate Dihydrate). x 40

Figure 3. Crystals of whewellite (Calcium Oxalate
Monohydrate). x 40

Figure 4 . Struvite crystals. x 40
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Epidemiological study. This retrospective
study covers a period of two months — February and
March 2020. During this period 33 lithiasis patients
(20 men : 13 women) were admitted to the analysis
laboratory of the Dalas polyclinic in Tissemsilt. An ep-
idemiological investigation was carried out in all our

Figure 5. Struvite x 40 crystal aggregates

Figure 6. Crystals of Dihydrated Uric Acid. x 40

Figure 7. Crystals of dihydrated and anhydrous uric
acid. x 40

Figure 8. Aggregate crystals of Dihydrated Uric Acid.
x 40
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Figure 9. Distribution of the sample according to the
age group and sex of the patient

patients according to the model shown in the appen-
dix. The microscopic analysis of the urine was carried
out using the protocol cited in the working method.
The average sex ratio represents 1.54 with a mean
age of 84+20 years old. The most affected age group
is the 40-60 age group with a predominance of men
as expressed in Figure 9.

Crystalluria was more common in the 40-60 age
group, depending on the sex and age of the patients
as shown in Figure 9. Calcium oxalate was the most
common component, shared between whewellite and
weddellite (40.42%). It was classified after uric acid in
its two most common forms (46.80%), and finally cal-
cium phosphates with (12.66%) (Table 1). In humans
uric acid was by far the predominant crystalline spe-
cies (27.64%), followed by calcium oxalate (19.14%)
and then by calcium phosphates (6.38%). In the two
sexes, there was no significant difference in the dis-
tribution of crystal species according to the age of the
patients (Table 2).

Table 1 — Pure and mixed crystal species in lithiasis
patients

. Pure Mixted Total
Constituant
crystals | crystals | (crystals)
Calcium oxalate,
including:
Whewellite 4 4 8
Weddellit 4 7 11
10/42%
Calcium
phosphate,
including:
Phosphate 2 1 3
Brushite 00 1 1
Struvite 1 1 2
12.66%
Uric acid 13 9 22
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Table 2 — Crystal species by sex in lithiasis patients

Majority constituents —— L CTU L
(n=20) | (n=13) | (n=33)
Whewellite 2 6 8
Weddelite 7 4 11
19.14% | 21.27%
Calcium phosphate
dcalcium
Phosphate amorphe 1 2 3
Brushite 1 0 1
Struvite 1 1 2
19.14% | 21/27%
13 9 22

The crystalline species in the urine of lithiasis

Calcium oxalate

A study carried out on more than 7000 urines
showed that crystalluria consisted, in 50% of cases,
of two crystalline species where calcium oxalate is the
most frequent species, of which weddellite constitutes
33% and whewellite 8% [16].

In our work, the comparison of the nature of the
chemical and crystalline species is presented by cal-
cium oxalate dihydrate (weddellite or C2) in different
size, and in bulky aggregates (Figure 1, 2). These
results show that calcium oxalate dominated among
all patients consulted by his urine samples, reflected
nutritional habits and health conditions, environmen-
tal factors. Oxalate is the molecule which, by combin-
ing with calcium, gives rise to the majority of kidney
stones. Part of the oxalate is endogenous, that is to
say manufactured by our body, another part comes
from our diet. Cocoa and therefore dark chocolate are
among the food richest in oxalate. It is also found, but
in smaller quantities, in tea, spinach, chard, sorrel,
broccoli, peanuts, almonds, rhubarb, pepper, beet-
root, sweet potato, dried figs, peanuts, nuts (hazel-
nuts, mahogany) and their butters. Unfortunately, no
more details can be reported regarding the count of
these crystals given the situation we have reported.
Regarding the large sizes of weddellite and the for-
mation of aggregates is a sign of risk that requires the
management of its patients who are in the process of
forming lithiasis urinary. The formation of calcium ox-
alate stones goes through four phases: a nucleation
phase, a growth phase, an aggregation phase and a
retention phase. Stone formation is a complex and
multifactorial phenomenon which involves proteins,
among other factors [17].

The second type of calcium oxalate is mono-
hydrate (whewellite or C1) presented in Fig. 3. The
presence of whewellite in urine can therefore be con-
sidered as an indicator of an oxalo-dependent calcu-
lus, predominant in whewellite, whose resistance to
modern urological lithotripsy treatments is often great-
er than that of weddellite stones, which may lead to
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considering a particular stone treatment strategy [18].
This explains the inconstant presence of whewellite
in crystalluria. However, the relatively high frequency
(23.1%) with which whewellite has been detected in
the urine of people with gallstones suggests that hy-
peroxaluria plays an important role in stone formation.
It is remarkable that the mere presence of whewel-
lite crystals in the urine was strongly correlated with
the dominant presence of whewellite in the stones.
Indeed, of the 18 patients whose urine contained
whewellite crystals, 16 or 88.9% had a predominant-
ly whewellite stone. This form of lithiasis is frequent
in Algeria as evidenced by the results of a recently
published study showing that 48% of stones observed
in western Algeria were predominantly in whewellite
[19]. The frequencies that we have marked for calci-
um oxalate in general are 40.42%, shared between
19.14% of males and 21.27% of females.

Struvite (Phosphate ammonia magnesium)

The presence of struvite in urine collected and
stored in good conditions can be considered as a
specific marker of a urinary tract infection by a mi-
croorganism possessing a urease. The urine pH is
above 6.8. Struvite, like most crystalline species, has
different facies [20]. From the results obtained (Fig-
ure 4, 5), it is found that the presence of struvite in the
urine of patients indicates a urinary tract infection by
a microorganism possessing a urease probably linked
to the hygiene problem, has poor screening for these
infections or insufficient care; the latter is a risk factor
for lithogenesis [20]. The presence of struvite is equal
between the two sexes and is 6.38%.

Uric acids

All forms of uric acid crystallize in acidic urine,
but the lowest crystallization pH is observed for uric
acid dehydrate (pH 5.25). This species therefore of-
ten appears as an indirect marker of renal ammonia
formation defects when excretion of phosphates is
normal, in particular during metabolic syndrome and
non-insulin-dependent diabetes which are contexts
recognized for their privileged association with uric
lithiasis [21]. The results that we have found (Fig. 6,
Fig. 7, and Fig. 8) show the frequency of crystalline
facies in the urine of lithiasis subjects containing uric
acids, dehydrate, anhydrous and in large aggregates.
Urinary acidity is the main risk factor for the develop-
ment of uric lithiasis. Excess animal protein contains
in meat, fish, seafood and eggs. Heavy meat eaters
are more at risk of kidney stones because animal pro-
teins affect urinary pH as well as the rate of uric acid
excretion, sugary drinks (soft drink, juice) because the
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fructose they contain may increase your uric acid lev-
els. Also drinking alcohol can increase uric acid lev-
els. Beer is said to have a higher purine content than
wine and spirits.

The medical management of uric lithiasis (calcu-
lation of pure uric acid and mixed calculation of uric
acid and calcium oxalate) therefore requires the main-
tenance of a diuresis greater than two liters per 24
hours, but also an increase of urine pH, with the ob-
jective of a urine pH between 6.2 and 6.8 for preven-
tive medical treatment, and 7 to 7.2 for dissolution of
uric acid stones (pure) in place [22]. In our study, uric
acid is very remarkable and ahead of calcium oxalate
with a rate of 46.80%, which requires in-depth studies
to find the causes of the predominance of uric acid in
the urine of lithiasics in the Tissemsilt region.

Conclusion and Prospects for further re-
search. Metabolic explorations begin in practice with
the quantification, urinary or plasma, of the main play-
ers currently identified in lithogenesis, but the clinical
applications of lithogenic risk indices remain margin-
al. The relatively high rate of recurrent lithiasis illus-
trates the current limits of preventive measures which
can be penalized by the lack of patient attendance
but whose reduced effectiveness primarily suggests
a lack of knowledge of one or more fundamental de-
terminants of the lithogenic process. The experimen-
tal part of our work was devoted to the study and
research of crystalline lithiasis species in the poly-
clinic of Tissemsilt, which initially shows a diversity
of crystals in the urine of patients, pure calcium oxa-
late monohydrate, which was noticed in the majority
of the subjects analyzed. There was the presence of
whewellite (C1) points to hyperoxaluria. The detec-
tion, in crystalluria, of a single crystal of whewellite
can therefore be considered as a marker for hyperox-
aluria. Weddellite (C2) is generally a simple marker of
hypercalciuria which was more common in the urine
of subjects analyzed. In fact, the study of crystalluria
shows that the presence in abundance of anhydrous
uric acid and dihydrated uric acid, uric lithiasis which
often forms in acidic urine requires deep investigation
to determine the causes in our region. In our study,
we observed the presence of struvite crystals which
are linked to urinary tract infection according to sev-
eral bibliographic studies. Our search for crystals in
urine allowed us to confirm that despite the simplicity
and ease of performing the examination on the urine,
the latter remains a very interesting analysis in terms
of health. This study has led us to obtain important
results.

References

1. Daudon M. Cristallurie. Néphrologie thérapeutique (Nephrol Ther). 2015; 11(3): 174-90. PMid: 25934324. doi:

10.1016/j.nephro.2015.03.003

2. Renard-Penat R, Ayed A. Diagnostic et bilan des calculs urinaires. Radiologie et imagerie médicale: Génito-uri-
naire - Gynéco-obstétricale -Mammaire. 2010; 34: 173-183.

YKkpaiHCbKUM XXypHan MeauuuHu, 6ionorii Ta cnopty — 2021 — Tom 6, Ne 3 (31)

329



BionoriyHi Hayku

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Daudon M, Traxer O, Lechevallier E, Saussine C. La lithogenése. Progres en urologie. 2008; 18(12): 815-827.
PMid: 19033036. doi: 10.1016/j.purol.2008.09.032

Daudon M, Traxer O, Jungers P. Lithiase urinaire. 2eme édition, Lavoisier. Medicine sciences (Paris). 2012; 18:
802-816.

Oussama A, Kzaiber F, Mernari B, Hilmi A, Semmoud A, Daudon M. Analysis of urinary calculi in adults from
the Moroccan Medium Atlas by Fourier transforms infrared spectrophotometry. Prog Urol. 2000; 10: 404-410.
Hannache B. La lithiase urinaire: Epidémiologie, réle des éléments traces et des plantes médicinales. Paris:
Université Paris Sud-Paris XI; 2014. 102 p.

Werness PG, Bergert JH, Smith LH,. Crystalluria. J Crystal Growth. 1981; 53: 166-81. doi: 10.1016/0022-
0248(81)90063-4

Serra AM. Renal lithiasis from a nephrologist’s perspective. Port J Nephrol Hypert. 2019; 33(1): 3-6. doi:
10.32932/pjnh.2019.04.002

Baumann JM, Affolter B. From crystalluria to kidney stones, some physicochemical aspects of calcium neph-
rolithiasis. World Journal of Nephrology. 2014; 3(4): 256-267. PMid: 25374820. PMCid: PMC4220359. doi:
10.5527/wjn.v3.i4.256

Baumann JM, Casella R. Prevention of Calcium Nephrolithiasis: The Influence of Diuresis on Calcium Oxalate
Crystallization in Urine. Advances in Preventive Medicine. 2019; 2019: Article ID 3234867. PMid: 31016047.
PMCid: PMC6448328. doi: 10.1155/2019/3234867

Tilahun A, Beyene P. Kidney Stone Disease: An Update on Current Concepts. Advances in Urology. 2018; 2018:
Article ID 3068365. PMid: 29515627. PMCid: PMC5817324. doi: 10.1155/2018/3068365

Daudon M, Traxer O, Lechevallier E, Saussine C. La lithogenése. Progres en urologie. 2008; 18(12): 815-827.
PMid: 19033036. doi: 10.1016/j.purol.2008.09.032

Elliot JS, Rabinowitz IN. Calcium oxalate Crystalluria: crystal size in urine. J Urol. 1980 Mar; 123(3): 324-7.
PMID: 7359628. doi: 10.1016/s0022-5347(17)55918-2

Daudon M, Frochot V. Crystalluria. Clin Chem Lab Med. 2015; 53(Suppl 2): 1479-87. PMID: 26509782. doi:
10.1515/cclm-2015-0860

Jouvet P, Priqueler L, Gagnadoux MF, Jan D, Beringer A, Lacaille F, Revillon Y, et al. Crystalluria: a clinical useful
investigation in children with primary hyperoxalurie post transplantation. Kidney Int. 1998; 53: 1412-6. PMid:
9573560. doi: 10.1046/j.1523-1755.1998.00876.x

Paulhac P, Desgrandchamps F, Dumas J-P, Teillac P, Le Duc A, Colombeau P. Role de I'uropontine dans la
lithogénese des calculs oxalocalcique. Prog Urol. 2002; 12: 114-117.

Kaid-Omar Z, Daudon M, Attar A, Semmoud A, Lacour B, Addou A. Corrélations entre cristalluries et composi-
tion des calculs. Progrés en Urologie. 1999; 9: 633-641.

Harrache D, Mesri Z, Addou A, Sem Moud A, Lacour B, Daudon M. Analyse des calculs urinaires de I'adulte
dans I'Ouest Algérien par spectroscopie infrarouge a transformé de Fourier. Eurobiol. 1997; 31: 69-74.
Courbebaisse M, Prot-Bertoy C, Daudon M. Lithiase rénale: des mécanismes au traitement médical : From
mechanisms to preventive medical treatment. Néphrologie & Thérapeutique. 2020; 16(Iss 1): 65-75. PMid:
32122798. doi: 10.1016/j.nephro.2020.01.001

Roufosse AH, Landis WJ, Sabine WK, Glimcher MJ. Identification of brushite in newly deposited bone mineral
from embryonic chicks. J Ultrastruct Res. 1979; 68: 235-255. doi: 10.1016/S0022-5320(79)90157-6
Bensekrane B, Gallart-Mateu D, de La Guardia M, Harrache D. Effets des extraits de noyaux de dattes Phoenix
dactylifera L. sur la cristallisation de la brushite dans I'urine totale. Phytothérapie. 2015; 13: 2-13. doi: 10.1007/
$10298-014-0901-3

Schillebeeckx C, Vander Eeckt K, Ost D, Van den Branden M, Deconinck S. Kidney Stone Dissolution Therapy in
Phosphate Stones. Journal Endourol Case Reports. 2020; 6(1): 45-48. PMid: 32775674. PMCid: PMC7383401.
doi: 10.1089/cren.2019.0076

YOK 616.62-003.7-074(651)

NMOWYK KPUCTANIYHUX BUAIB YPONITIB

Y NAUIEHTIB PEFNOHY TUCCEMS3INT, AITKUP

Bezanis Moxamed, MeHdi Hadxxem, Oeppi JliHO

Pe3tome. Memoro docnidxeHHs Byno Bu3HadeHHs HanbinbLl pO3NOBCIOMKEHNX Pi3HUX POPM KpucTanis

y cevi Ans noAanbluMx 3aX0AiB LOAO NonepemkeHHsl BUHUKHEHHS GinbLU TSHXKKMX YCKNaAHEeHb Kpuctanypii.

Mamepianu i mMemodu. JocnigxeHHs 6yno nposBeAeHo y XBopux Ha yponitias BikoBoi rpynu Big 20 go 84

pokiB. TpuaeHHi 3pasku cedi Bigbupanu y pisHUX yporioriyHMX BiggineHHax nikapeHe TuccemsinTa, Amkup, y
nepiog 3 06 ntotoro 2020 poky no 21 6epesHsa 2020 poky. B ycix 3paskax NpoBoannM OLUiIHKY KpucTanypii 3a
BUOOM KpuUCTani., iX KiNbKiCTIO Ta XapakTepoM pocCTy. 3 MeTO KOPEKTHOI iHTepnpeTaLii OTpUMMaHux AaHux,
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B NPOLIECi AOCTIIKEHHSI JOTPUMYBANUCA HAaCTYMHUX KPUTEPIiB: BUOBIp NauieHTiB BiANOBIAHO A0 iX MeTaboniy-
HOro CTaHy, TpuBaricTb Ta TemnepaTypa 30epiraHHs 3pa3kis.

Pesynbmamu i o62080peHHs1. 3aBAsakM pesynbTaTtaM LbOro AOCMiAKEHHS BAANOCA OXapaKTepu3yBaTu
DaraTo TMNIB KpMCTaniB, BKIOYAKOYM OKCanaTu KanbLilo, 30KpeMa MOHOTiApaT oKkcanata KanbLito, SKUn pos-
rMAaeTbes K PakTop PU3NKY YTBOPEHHS KaMeHiB. KpiM TOro, HasiBHICTb KpUCTaniB CeYOBOI KUCMOTU BKa3ye
Ha cneundivHi 0cobnMBOCTI NavuieHTIB, sKi 3anexaTb Bif eKoMnoriYHoro ctaHy perioHy. Ha gogaTtok oo kpwvc-
TaniB docdaTty Kanbuilo, OTPUMaHUX NPy MIKPOOBHI iHgeKUii, 6yno BMABNEHO HAsSIBHICTb Y Ceui NauieHTiB
KpuCTaniyHux arperaris, IO MOXe B noganblioMy 6yTn npuymHo hopMyBaHHSA CEHYOBUX KaMEHIB Ta po3BU-
TKY YCKnagHeHb, 3okpema nienoHedputy. Beakaemo, WO MiKpOCKonivYHe JOCMiAXEHHS 3pa3sKiB cedi nauieHTa
[o3Bonsie obpaTy TepaneBTUYHMIA anropuTM Kypauii nauieHTa 3a y4acTHo yporioriB, Hedposoris, TepaneBsTiB.

BucHogok. TMOopiBHSIHO BUCOKUI piBEHb PELMAMBIB YpOniTiady iNCTPYETbCA Cy4aCHUMU OBMEXEHHAMU
NPOinNakTUYHMX 3ax0AiB, MPUYMHOK AKMX MOXe OYyTW Hu3bKa ABKa NauieHTiB Ha NpurMom Ao nikaps. 3Hu-
XeHa eekTUBHICTb NpodhinakTUYHNX 3axodiB, Hacamnepen, CBiQYUTb MPO HedoCTaTHE 3HAHHA OfHiei abo
OEKINMbKOX OCHOBHMX OETEPMIHAHT NITOFEHHOro NPOLECY NikapsiMX 3aranbHOi MPaKTUKM Ta Biftisttt BY3bKUMMU
cneujianictamun. Pe3ynbTaty ekcnepumeHTanbHOI YaCcTUHN AaHoT poboTu JoBenNu, WO Y Ccedi NauieHTiB HasBHI
Pi3HOMAaHITHI KpucTanu, B TOMY YMCHli, YACTOro MOHOrigpaTy okcanaTy KanbLito, wo 6yno nomiyeHo y 6inb-
WocTi gocnigKyBaHUX. Taknm YMHOM, BUSIBIIEHHS Y Cevi NauieHTiB KpUcTanis BeBENITY MOXe po3rnaaaTtuca sk
Mapkep rinepokcanypii. B Ton xe yac 8 Begenit yacTile 3ycTpidaBcs B cevi AOCNiAKyBaHWX.

KnrouoBi cnoBa: kpucrtanu, ceyokam’siHa xBopoba, Kpucranypisa, KpucraniyHa arperawisi, ce4oBUBIgHI
LUASIXM.
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NMOUCK KPUCTATITIMMECKNX BUOOB YPOJIUTOB

Y NAUMEHTOB PET'MOHA TUCCEM3UNT, AIIXUP

Bezanusi Moxamed, MaHAu Hadxxem, Qeppu JTuHO

Pestome. Lesnbio nccnegoBaHus Obino onpeaeneHne Hanbonee pacnpocTpaHeHHbIX pasnmyHbIX hopm
KpMCTanmnoB B MOYe AN AanbHENWUX MEePONPUATUI MO NpeaynpexaeHnio BO3HUKHOBEHNS Bonee Taxernbix
OCIOXXHEHMWI KpUCTanypum.

Mamepuarnbi u MemoOsI. ViccnegoBaHue 6bi10 NPOBEAEHO Yy OOMbHLIX YPONMTUA30M BO3PACTHOWM rpyn-
nbl oT 20 go 84 net. TpexgHeBHble 06pa3Lbl MOYM OTOUPAnM B pasHbiX YyPONOrM4eckux oTaeneHusaxX KImHUK
TuccemannTta, Armxnp, B nepuog ¢ 6 despans 2020 no 21 mapta 2020 roga. Kak ny4yumi Metoq, oueHka Kpu-
cTannypumn ucnonb3oBanacb Ans onpefeneHs BUOOB KPUCTAIoB, UX KONMMYECTBA M CTEMEHN YBENNYEHUS
1 pacnpocTtpaHeHHoCcTU. C uenblo KOPPEKTHON MHTepnpeTaummn nonyyYeHHbIX AaHHbIX, B Npouecce uccnego-
BaHUSA NPUAEPXKUBANUCH CreaylLnX KpUTepues: BbiIOOP NauMeHTOB B COOTBETCTBUM C X MeTabonmyeckum
CTaTycOM, NPOAOIPKUTENBHOCTL M TEMNepaTypa xpaHeHnst obpasLoB.

Pesynbmamesi u obcyxdeHue. bnarogaps pesynbtatam 4aHHOro UCCreaoBaHNA yaanocb oxapakTepuso-
BaTb TUMbl KPUCTANIIOB, BKIKOYAs OKcanaTtbl KanbLus, B Y4aCTHOCTU, MOHOMMApPAaT oKcanaTta KanbLuus, KOTOPbIN
paccmaTpuBaeTcs Kak hakTop pucka obpa3oBaHus kamHen. Kpome Toro, Hanuume KkpuctansioB MOYEBOW KUC-
NoThbl yKasblBaeT Ha cneundudeckne ocobeHHOCTN NauMeHTOB, KOTOPbIE 3aBUCAT OT SKONOMMYECKOro CoCTo-
AHUA pervoHa. B gononHeHnue k kpuctannam cocdata Kanbumsi, onpegeneHHbiX Npyu MUKPOGHON MHMeKL MK,
ObINO BbISIBNEHO HANMYNE KPUCTaNMMYECKMX arperatoB B MoOYe NalUMEHTOB, YTO MOXET B AarnbHenweM ObiTb
NPUYNHON HhOPMUPOBAHUSA MOYEBBLIX KAMHEN U Pa3BUTUSA OCNOXHEHWUA, B YAaCTHOCTM nuenoHedputa. Cuuta-
€M, YTO MMKPOCKOMUYeCcKoe uccrnegoBaHne obpasuoB MOYM NauueHTa no3BonseT BolbpaTe TepaneBTUYeCKUM
anropuMTM Kypauuu naumeHTa ¢ y4acTMeM yporioroB, Hedpororos, TepaneBToB.

Bbig80od. CpaBHUTENbHO BbICOKUI YPOBEHb PELIMAMBOB YpOnNuTMasa unmncTpupyeTcs COBPeMEHHbIMU Or-
paHM4YeHUAMN NPOOUNAKTUYECKNX MEPOMPUATUI, MPUYNHON KOTOPBIX MOXET ObITb HU3KasA SBKa NaLUMEHTOB Ha
npvem K Bpavy. CHmwkeHHas ah(eKTMBHOCTb MPOhUNakTUYeCcKMX MEPONPUATMIA Npexae BCero CBUAETENb-
CTBYeT O HEeAOCTAaTOMHOM 3HaHUW OJHON WIIN HECKOSbKMX OCHOBHbLIX AETEPMWUHAHT NIMTOreHHOro npolecca
Bpayamu obLLel NpakTukn n bonee y3knumu cneumnannctamu. PesynbTaTbl SKCNepUMEHTarnbHOM YacTu aHHON
paboTbl Nokasanu, YTo B Mo4ve BoMbLIMHCTBA UCCregyeMbIX MALUEHTOB BbISBMAAKOTCA pasnuyHble KpucTansel,
B TOM YMCIe YACTOro MoHormgparta okcanara kanbums. Taknum obpasom, BbisiBieHWe B MOYe NaumeHToB Kpu-
CTansoB BeBeNnMTa MOXeT paccMaTpmBaTbCs Kak Mapkep runepokcanypun. B To xxe Bpems Begoenut vatle
BCTpeYarcsi B MOYe UCMbITYEMbIX.

KnroueBble cnoBa: kpucTansbl, MovYekameHHas 60onesHb, KpucTannypus, Kpuctannuyeckas arperauus,
MOY€BbIBOASLIMNE NMYTHU.
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