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Abstract: the prevalence of kidney stone disease (KSD) and osteoporosis (OP) increases every year. In the pre-
vention of osteoporosis, it is important to consume a sufficient amount of calcium-rich foods in the daily diet, as
well as the use of calcium. One of the important reasons for the insufficient use of calcium-containing products and
medicines is the anxiety not only of patients, but, very importantly, of doctors as much as possible. This has serious
Jjustification, as nephrolithiasis occurs in approximately 5% of the population, and the risk of developing kidney
stones during life is 8-10%. It is believed that secondary hyperparathyroidism, which is caused by hypocalcemia
due to insufficient consumption of calcium-containing products and impaired renal function, leads to increased
bone resorption, formation of kidney stone disease. It is important to consider that against the background of
hypertensive, atherosclerotic kidney disease, tubulo-interstitial lesions of the kidneys with decreasing glomerular
filtration rate decreases the synthesis of 1a-hydroxylase - an enzyme by which 25-hydroxycholecalciferol (25 (OH)
active D3, calcium) form of vitamin D3—1.25 dihydroxycholecalciferol (1.25 (OH) 2D3, calcitriol - D-hormone)
and secondary hyperparathyroidism develops. In this case, the purpose of correction along with the treatment of
urolithiasis (spa treatment, given the attendance of the presence of KSD, to carry out the distance lithotripsy), intake
of active metabolites of vitamin D (should be started with low doses, independent of the initial PTH concentration,

and then titrated based on the PTH response) conducting X-ray densitometry.

Key words: urolithiasis, osteoporosis, hyperparathyroidism, calcitriol.

Introduction. The prevalence of kidney stone disease
(KSD) and osteoporosis (OP) is increasing every year. It
is proved that today the prevalence of OP has reached
the character of a global epidemic - in older women is
20-39%, in men - 9-23% (Rendina et al., 2020). In the
prevention of osteoporosis, it is important to consume a
sufficient amount of calcium-rich foods in the daily diet,
as well as the use of calcium. However, less than 30% of
patients actually receive prophylactic treatment (Harvey
et al., 2017).

One of the important reasons for the insufficient use
of calcium-rich products and medicines is the anxiety
not only of patients, but, very important, of doctors, re-
garding possible provocation or development of kidney
stone disease. This is a serious justification nephroli-
thiasis occurs in approximately 5% of the population,
and the risk of developing kidney stones during life is
8-10%. In men, kidney stone formation occurs 2 times
more often than in women. The most common KSD in
men is over 30 years. Women are characterized by two
peaks - at the age of 35 and in the postmenopausal pe-

riod. The presence of KSD increases the probability of
formation of a new concretion within 10 years by 50%.
The given examples indicate the topicality of the is-
sues of management of patients with comorbid pathol-
ogy - KSD and disorders of bone mineral density for
the treatment of bone tissue as for its treatment calcium
and vitamin D are prescribed. However, according to pa-
tients and some doctors, the use of additional calcium
supplements can provoke the development or progres-
sion of KSD. However, in most cases, both osteoporosis
and the formation of stones do not occur as a result of
prophylactic calcium supplement, on the contrary, as a
result of insufficient content of calcium and vitamin D
in the blood and the development of secondary hyper-
parathyroidism (Cheng et al., 2017). According to the
hypotheses, the calcification of blood vessels is one of
the risk factors for the development of cardiovascular
disasters, as well as the development of KSD, which
increases the development of osteoporosis by releasing
of calcium from the bone tissue and its accumulation in
vessels and kidneys (Rendina et al.,2020). It is thought
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the 25 (OH) vitamin D deficiency and the consequences
of this, secondary hyperparathyroidism one of the mech-
anisms of calcification of blood vessels and the develop-
ment of KSD (Taguchi et al., 2020).

The precursor of cholecalciferol, provitamin D3, is
synthesized in the epidermis from provitamin D3 (7-de-
hydrocholesterol) under the influence of ultraviolet light.
Provitamin D3 is converted to cholecalciferol by thermal
isomerization (at body temperature). In the epidermis,
cholecalciferol binds to vitamin D-binding protein and
in this form enters the bloodstream and is transferred to
the liver. Vitamin-D-binding protein transports other de-
rivatives of cholecalciferol and ergocalciferol, including
1.25 (OH)2D3. Cholecalciferol is found in many prod-
ucts. It is especially rich in fish oil, liver of birds, birds
and fish, as well as in egg white. Ergocalciferol is formed
in the cells of ergosterol plants. Cholecalciferol and er-
gocalciferol are hormonally inactive. In the liver, chole-
calciferol and ergocalciferol are converted to 25 (OH)
D3 (25-hydroxyvitamin D3, calcidiol) by 25-hydroxyl-
ation. 25 (OH) D3 - the main circulating metabolite of
cholecalciferol and ergocalciferol. Therefore, the con-
centration of 25 (OH) D3 can be judged by the content in
the body of all forms of vitamin D. Formed 25 (OH) D3
in combination with vitamin-D-binding protein in cells
of proximal convoluted tubules, 25 (OH) D3 undergoes
hydroxylation. As a result, a hormonally active form of
vitamin D-1,25 (OH)2D3 (calcitriol - D-hormone) is
formed, which is catalyzed by the mitochondrial enzyme
1-o hydroxylase (Cheng et al., 2017). Like PTH, the
D-hormone calcitriol-1.25 (OH)2D3 regulates bone re-
modeling and stimulates calcium absorption in the intes-
tine thereby supporting mineralization. When it is in de-
ficiency, rickets or osteomalacia develop (Povoroznyuk
et al., 2017). As a result of hypocalcemia or vitamin D
deficiency, parathyroid hormone (PTH) production is
activated. Increasing the level of PTH raise the activi-
ty of osteoclasts, which enhance bone resorption. This
effect is mediated by osteoblasts: under the influence of
PTH, they begin to forcibly secrete proinflammatory cy-
tokines (IL-1), which have osteoclast-activating proper-
ties. As a result of bone resorption, the concentration of
calcium in the serum increases as early as 30-60 minutes
after the secretion of PTH. At constantly increased level
of PTH (at a hyperparathyroidism) resorption of a bone
tissue prevails over formation that leads to decrease
mineral density. It is assumed that the increased resorp-
tion of bone tissue in hyperparathyroidism is caused not
only by the activation of proinflammatory cytokines, but
also by accelerated proliferation of osteoclast progenitor
cells. Parathyroid hormone stimulates the production of
components of the organic matrix by osteoblasts. There-
fore, with short-term periodic administration of PTH
(for several days), its anabolic effect is manifested - the
formation of bone tissue. Parathyroid hormone stimu-
lates calcium reabsorption in distal convoluted tubules
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and thereby reduces calcium excretion in the urine, in-
hibits tubular phosphate reabsorption and phosphate
reabsorption. In addition, it stimulates the synthesis of
1.25 (OH)2D3 from 25 (OH) D3 in the proximal convo-
luted tubules, which enhances the absorption of calcium
in the small intestine. Secondary hyperparathyroidism,
which is caused by hypocalcemia as a result of increased
resorption, leads to the formation of a matrix with subse-
quent formation of microliths. Thus, not taking calcium
supplements, and hypocalcemia in most cases leads to
secondary hyperparathyroidism and increases the risk of
KSD (Khan et al., 2017).

There are currently guidelines for the treatment of
osteoporosis in patients with CKD. There are no clear
guidelines for the management of patients with concom-
itant KSD, CKD, and varying degrees of bone mineral
density disorders, for example, in osteopenia.

Purpose of work: to consider tactics of management
of the patient with a comorbid pathology - various de-
gree of disturbance of mineral density of a bone and kid-
ney stone disease on clinical examples.

Descriptions of clinical cases.

Clinical case 1.

Patient M. is 72 years old, menopausal period is 40
years old (physiological). No complaints, she applied
for a routine check-up to rule out osteoporosis. Histo-
ry: KSD (right kidney stone, size 9 by 5 mm), chron-
ic calculous pyelonephritis in remission. Risk factors
of osteoporosis: age over 50 years, hip fracture in the
mother, menopause 40 years, insufficient consumption
of calcium-containing products ( less than 200 mg per
day). Biochemical study: ionized calcium 1.21 mmol/l,
phosphorus 1.2 mmol/l, PTH 88.4 pmol/l, creatinine
78 wmol/l, glomerular filtration rate (GFR) 66,0 ml/
min/73m?. Conclusion of the X-ray densitometry: devi-
ation of the mineral density T-score index of bone tissue
within the age norm. (Fig. 1).

Recommendations.: The tactic of managing this pa-
tient from the point of view of a urologist, given the
attendance of the presence of KSD, is to carry out the
distance lithotripsy. In the future, prophylactic use of
calcium and vitamin D supplements is necessary for the
prevention of osteoporosis and bone fractures. Patient
has secondary hyperparathyroidism prophylactic intake
of active metabolites of vitamin D (should be started
with low doses, independent of the initial PTH concen-
tration, and then titrated based on the PTH response), be-
cause the normal level of blood creatinine and decrease
the GFR. In the future - the monitoring of the level of
ionized calcium, phosphorus.

Clinical case 2.

Patient T., 73 years old, menopausal period 50 years
old (surgical). Complaints: permanent pain in the tho-

racic, lumbar spine. Anamnesis morbi: KSD (stone of
the right ureter, which disrupts the outflow of urine). In
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Fig.1. X-ray absorptiometry protocol of the patient M.

=

Fig.2. X-ray absorptiometry protocol of the patient T.

1980, a ureterolithotomy was performed on the left (re-
moved oxalate stone, size 1.1x0.5 cm). The patient had
a bone compression fracture of L2, L3 of low-energy
character (falling from his height). Biochemical study:
ionized calcium - 1.22 mmol/l phosphorus - 0.98 mmol
/1, PTH - 97.2 pmol/l, creatinine 88 pumol/l , GFR - 56
ml/min/ 1,73m?. Conclusion of the X-ray densitometry
(Fig. 2): the deviation of the bone mineral density index
(T-score) corresponds to osteoporosis.

Recommendations: a drug for the treatment of os-
teoporosis, calcium, vitamin D supplements. Given the
attendance of the lowered GFR (at normal level of blood
creatinine) the patient was prescribed active metabolites
of vitamin D ( should be started with low doses, inde-
pendent of the initial PTH concentration, and then titrat-
ed based on the PTH response. Hypercalcemia should be
avoided), medication for the treatment of osteoporosis
with further monitoring of the level of ionized calcium,
phosphorus, blood parathyroid hormone. From the point
of view of metaphylaxis of KSD - treatment is not de-
manded, appointment with the purpose of prophylaxis of
citrate mixes (Uralit-U, Blemaren) under monitoring of
the urine pH is recommended.

Clinical case 3.

Patient K, 23 years old, menopausal period 3 years
(surgical). Anamnesis morbi: KSD (recurrent coral-like
stone of the left kidney), chronic calculous pyelone-
phritis in the stage of unstable remission. Biochemical
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Fig.3. X-ray absorptiometry protocol of the patient K.
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studies: ionized calcium 1.2 mmol, phosphorus 0.87
mmol/l, PTH 86.2 pmol/l, creatinine 123 pumol/l, GFR
53 ml/min/1.73 m?. Conclusion of the X-ray densitome-
try (Fig. 3): the deviation of the mineral density index of
bone tissue (T-score) corresponds to osteopenia.

Tactics of management of the patient by the urolo-
gist: percutaneous contact fragmentation of a concre-
tion. After the treatment in urology, the recommenda-
tions for the treatment of osteopenia are followed: taking
calcium and vitamin D supplements, but in view of the
decrease in GFR in order to correct secondary hyper-
parathyroidism, active metabolites of vitamin D are re-
quired (should be started with low doses, independent of
the initial PTH concentration, and then titrated based on
the PTH response. Hypercalcemia should be avoided.)

Discussion. Prevention and treatment of secondary
hyperparathyroidism is important because imbalances in
mineral metabolism are associated with CKD-OP, and
higher PTH levels are associated with increased morbid-
ity and mortality in CKD patients. For many decades,
calcitriol and other vitamin D analogs have been the
primary therapeutic option for treating secondary hyper-
parathyroidism in individuals with CKD.

On the other hand, conditions that lead to chronic
kidney disease lead to a decrease in glomerular filtration
rate, which inhibits the process of conversion of vitamin
D into the active form - D-hormone, activating the pro-
duction of PTH, which will accelerate bone resorption
with the development of renal osteopathies (Pludowski
et al., 2018). Thus, the occurrence of secondary hyper-
parathyroidism is a significant predictor of the develop-
ment of disorders of the structural and functional state of
bone tissue. When it is in deficiency, rickets or osteoma-
lacia develop (Povoroznyuk et al., 2017).

The precursor of cholecalciferol, provitamin D3, is
synthesized in the epidermis from provitamin D3 (7-de-
hydrocholesterol) under the influence of ultraviolet light.
Provitamin D3 is converted to cholecalciferol by ther-
mal isomerization (at body temperature). In the epider-
mis, cholecalciferol binds to vitamin D-binding protein
and in this form enters the bloodstream and is transferred
to the liver. Vitamin-D-binding protein transports other
derivatives of cholecalciferol and ergocalciferol, includ-
ing 1.25 (OH)2D3. Cholecalciferol is found in many
products. It is especially rich in fish oil, liver of birds,
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birds and fish, as well as in egg white. Ergocalciferol is
formed in the cells of ergosterol plants. Cholecalciferol
and ergocalciferol are hormonally inactive. In the liver,
cholecalciferol and ergocalciferol are converted to 25
(OH) D3 (25-hydroxyvitamin D3, calcidiol) by 25-hy-
droxylation. 25 (OH) D3 - the main circulating metabo-
lite of cholecalciferol and ergocalciferol. Therefore, the
concentration of 25 (OH) D3 can be judged by the con-
tent in the body of all forms of vitamin D. Formed 25
(OH) D3 in combination with vitamin-D-binding protein
in cells of proximal convoluted tubules, 25 (OH) D3 un-
dergoes hydroxylation. As a result, a hormonally active
form of vitamin D-1,25 (OH)2D3 (calcitriol - D-hor-
mone) is formed, which is catalyzed by the mitochon-
drial enzyme 1-a hydroxylase (Cheng et al., 2017). Like
PTH, the D-hormone calcitriol-1.25 (OH)2D3 regulates
bone remodeling and stimulates calcium absorption in
the intestine thereby supporting mineralization.

Conclusion. The development of tactics for the
treatment of patients with comorbid pathology - various
degree of disturbance of mineral density of a bone and
KSD is a topical issue and requires the introduction of
special algorithms depending on the situation.

Patients with KSD should be determined for calci-
um-phosphorus metabolism, PTH and vitamin D levels,
and X-ray absorptiometry for the purpose of appointment.

In order to prevent the development of KSD in pa-
tients with reduced glomerular filtration rate and sec-
ondary hyperparathyroidism, it is necessary to prescribe
active metabolites of vitamin D and anti-osteoporotic
drugs.
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CEYOKAM’SIHA XBOPOFBA TA
OCTEONIIOPO3 - T'OCTPI IINTAHHSA
KOMOPBIJIHOCTI

Kopnayoaiino Lnns' , Hikitin OJer?,
Himkymaii Oabra® , Camuyk Iasao?

' Crynenr HMYV im. O.0.Boromorbiis, m.Kuis,
VYkpaina

2 TIpodecop, TOKTOp METHYHUX HAYK, 3aBiTyBad
kagenpu yponorii HMY im. O.0.boromonsiis,
M.KuiB, Ykpaina

3 TIpodecop kadeapu BHYTPILIHBOT MEAUIIMHI
No2, moxTop menuyaux Hayk, HMY
iM. O.0.boromoneiis, M.KuiB, Ykpaina

* Acuctent kadenpu yposorii HMY
imM..O.boromoneIis, m.Kuis, Ykpaina

AHOTAaUlifl: TONIMPEHICTh CEYOKaM sTHOI XBOPOOH
(CKX) 1 octeonoposy (OII) 30imbIIyeThCS 3 KOXHHM
pOKOM. Y TIpOQiIaKTHUIII OCTEOMOPO3y BEIHMKE 3HAUCH-
HS BIIIrpa€e BXUBaHHS B TOOOBOMY PaIliOHI JTOCTaTHHOL
KUTBKOCTI MPOJYKTIB, IO MICTATh KaJNbIIH, a TaKOX
3aCTOCYBaHHS TIpernapatiB Kaibllito, Bitaminy D. On-
HI€I0 3 BaXJIMBUX NPUYNH HEIOCTATHHOTO BKUBAHHS
KaJIbIIUMBMICHUX TPOJYKTIB Ta JIKapChbKUX 3ac00iB €
TPUBOTA HE TIIBKH MAIIEHTIB, ajie, 110 TYKe BAXIUBO, i
JKapiB, MO0 MOXKIMUBOTO TIPOBOKYBaHHS a00 PO3BHUT-
ky CKX. Ile Mae cepiio3Hi 0OIpyHTYBaHHS, OCKIIbKH
HedpodiTiaz 3ycTpidaeTbes IpUOIN3HO y 5% HaceseH-
HS, @ PU3UK yYTBOPCHHS KaMCHIB B HHUPKaxX HPOTITOM
KUTTA cTaHOBUTH 8-10%. IcHye myMKa, 1110 BTOpUHHUM
rineprapaTiupeos, SKuii 00yMOBICHHH TiOKaIbIIEMI-
€10 BHACKIIOK HEAOCTATHHOTO BXKMUBAHHS KaJIBI[HBMIC-
HUX TPOIYKTIB Ta MOpyIieHb QYHKINT HUPOK , TIPU3BO-
JUTH JI0 TTOCHJICHHS KiCTKOBOT pe3opOirii, popMyBaHHS
MAaTpHIIi 3 ITOJAJBIINM YTBOPSHHSM MiKpPOJIITIB HHPOK.

MOYEKAMEHHAS BOJIE3Hb 1
OCTEOIIOPO3 - OCTPBIE BOITPOCBbI
KOMOPBUJIHOCTH

Kopnayo6aiijao Wiabsa' , Hukutun Ouer?,
Humkymaii OQubra’,
Camuyk I1aBen OuiekcanapoBuy?

I Crynerr HMY um. A.A. Boromornsiia, r.Kues,
VkpanHa

? TIpodeccop, TOKTOp MEAMIIMHCKHUX HayK,
3aBeAyroImui Kadenpoit ypornoruun HMY
uM. A.A.boromornena, . Kues, Ykpanna

3 TIpodeccop kadenpbl BHyTPEHHEH METUIIMHBI
No2, noxrop menunuHCKUX Hayk, HMY
uM. A.A. boromonena, . Kues, Ykpanna

* Accucrenr kadenpsr yponoruu HMY
uM. A.A. boromonena, . Kues, Ykpanna

AnHoTauus: PacnpocTpaHeHHOCTP MOYEKaMeH-
Hoii 6one3nn (MKB) u octeomoposa (OI1) yBenmuusa-
eTcs ¢ KaKABIM rogoM. B mpodunaktuke ocreomoposa
0oJBIIIOE 3HAYCHHS MMEET YIOTpeOJieHHEe B CYTOYHOM
pannoHe JOCTATOYHOTO KOJIWYECTBA KaJbIIHMHCOAEpIKa-
MUX TPOAYKTOB, & TaKXKE HMCIOIH30BAHUE IPEIapaToB
Kanpiusg u ButamuHa D. OgHOW W3 BaXKHBIX MPUYHMH
HEJIOCTIKEHHSI CyTOYHON MOTPEOHOCTH B KaJBIIUU SIB-
nsieTcst OeCIOKOWCTBO HE TOJIBKO HMAMEHTOB, HO M Bpa-
4eil BepOATHOCTH MTPOBOKAIIMK MOYEKaMEHHOU 0OJIe3HH
OT IpUeMa IMpenaparoB Kalblusa. DTO HMEET Cephe3HOe
000CHOBaHUE, TIOCKOJIBKY C Ka)IbIM TOIOM He]poiu-
THA3 BCTpEYaeTCs MPUOIM3UTENBHO y 5% HaceleHHS,
a pucK oOpa3oBaHMs KaMHEH B ITOYKaX HA MPOTSHKEHUN
#u3HU cocTaBisieT 8-10%. CymecTByeT runoresa, 4ro
BTOPUYHBIN THTIEPIIAPATHPEO3, KOTOPBIA 00YCIOOTCHBIH
THITOKAJBIINEMHUEH BCIIEICTBUE HEIOCTATOYHOTO YIIO-
TpeONeHns KaTbLIuiicoaep KaIlnX MPOLyKTOB M HapyIIIe-
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BaxxmuBo mpuiimaTtu 10 yBaru, 1o Ha TIi TilepTeH3UB-
HO1, aTepOCKIEPOTHIHOT XBOPOOH HUPOK, TYOYyIO-iHTEP-
CTHIIAIHUX Ypa)keHb HUPOK IPU 3HWKECHHI IIBUAKOCTI
KITyOOUKOBOi (PUIBTpaIlii 3MEHIIYETbCS CUHTE3 10-Tif-
pokcuiasu — (EepMEeHTY, 3a JOINOMOIOI0 SKOro 25-Tif-
pokcuxonekansidepon (25(0OH)D3, xamprmimgion) me-
PETBOPIOETECST B akTHBHY ¢opMmy BiTaminy D3-1,25
nuriapokcuxonekanbiidepon (1,25(0H)2D3, kambm-
Tpios — D-TOpMOH) i pO3BHBAETHCS BTOPUHHUI TillepIia-
parupeos. B TakoMy BUITaIKy 3 METOIO KOPEKIIii OPS
3 JIKYBaHHAM CEYOKaM’sIHOi XBOPOOHW (CaHATOPHO-KY-
POpPTHE JIKYBaHHs, 3aCTOCYBaHHS CyMIIeH, TIPOBEICH-
HSl CEaHCIB NUCTaHIIIMHOTO APOOJICHHS KOHKPEMEHTY)
HEOOXIJJHO MPHU3HAYATH aKTHBHI METa0OJITH BiTaMiHy
D (anbhakanpnuaony), 3 HOAATBIINM MOHITOPHHTOM
PIBHSA 10HI30BaHOT'O Kablito, Ghochopy, mapaTropMOHy
KPOBI Ta MPOBEICHHSIM PEHTTCHICHCUTOMETDII.

KurouoBi ciioBa: cedokam’siHa XBopoba, ocTeoro-
PO3, TinepnapaTupeos, KaIbIliTiom.
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HUSI (PYHKIIMU TOYEK, MPUBOIAT K YCHIICHHIO KOCTHOU
pe3opOrmu, HOPMHUPOBAHUIO MATPUIEI C JaTbHEHIITNM
0o0pa3oBaHUEM MUKPOJIHUTHUB MOYeK. BaxkHO mpHUHUMATh
BO BHUMaHHE, YTO Ha ()OHE THIEPTEH3UBHOM, arepo-
CKJIEPOTUYECKOIl OO0JIe3HU IMOYEK, TyOyl0-UHTEPCTULH-
aJbHBIX TOPAKEHUH TOYEK NPU CHWKEHHU CKOPOCTH
KITyOOUKOBOM (DMIIBTpAIIUU YMEHBIIAeTCSI CHHTE3 | 0-TH-
JPOKCHIIA3El — (PePMEHTA, C MOMOIIBI0 KOTOPOTO 25-TH-
npokcuoiekaapuudeporn (25(0H)D3, popmy BuTamuHa
D3-1,25 murnapokcuxonekansimdepon (1,25(0H)2D3,
KaJbIUTPHOI — D-TOPMOH) U pa3BUBaeTCs BTOPUUHBIH
runepnaparupeos. B TakoMm ciydae B LENSIX KOpeEK-
LMY Hapsady C JeYeHHMeM MO4YeKaMeHHOH OonesHu (ca-
HaTOPHO-KypOpPTHOE JieueHHe, NPUMEHEHUE CMeceil,
MIPOBEJCHHS CEaHCUB AMCTAHIMMHOrO IpOOJIeHHA KOH-
KpPEMEHTY) HEOOXUIHO Ha3HauaTh aKTUBHH METaOoIH-
Tl BUTaMuHy D (anbdakanbIuaony), ¢ MOJAITBITIM
MOHHUTOPUHTOM YPOBHA HOHH30BAHOTO  KaJbIIMIO,
docdopy, mapaTrOpMOHy KPOBH U IPOBEACHHEM PEHT-
TeHJIEHCUTOMETPHUU.

Lempro paboTHl OBLIO HA KIMHHYECKUX HpUMEpax
paccMOTpeTh Pa3lUUHbIe TAKTUKU BeIEHHS NAllMeHTOB C
KOMOPOUTHOM MaTOJIOTHEH — MOYEKaMEHHOM O0JIe3HBIO
U Pa3IUYHOM CTENEeHbI0 HapyLICHHEM MHUHEpaJbHOM
MOTHOCTH KOCTHOW TKaHH.

KuroueBble ci1oBa: MouekaMeHHast 00JI€3Hb, OCTEO-
M0pO3, TUIEePIapaTUpe0s3, KaIbLUTPHOIL
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