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OLITHKA JIIKYBAJIbHO-ITPOPUIAKTUYHUX 3AXOAIB J1JIA
KOPEKIIII CTPYKTYPU KICTKOBOI TKAHVUHMU Y JIITEI 3
TOCTPUMMU JIEMKEMIAMMU, IKI 3A3HAJIU BILIUBY
IOHI3YIOUOI'O BUITPOMIHEHHS BHACJIIIOK ABAPII HA YAEC

MeTa. 06rpyHTYBaTH Ta OUIHUTM edeKTUBHICTb NiKyBasbHO-NPOdINAKTUYHUX 3aX0[iB, 3aCTOCOBAHUX N1 KOpeKLUii
6ioXiMi4HMX 1 610)I3MYHMX 3MiH B CTPYKTYPi KiCTKOBOT TKAHUHU Y AiTeW, AKi 3a3Hanu BNIMBY iOHi3y04Oro ONPOMiHEH-
Hs BHacnigok aBapii Ha YAEC, B guHamiLi neiikemiyHoro npouecy.
Marepianu i meToau. O6cTexeHo 144 fiTeil, XBOpux Ha rocTpi niMco- Ta MienobnacTHi neikemii. locnigxysanu go-
31 ONPOMiHEHHS XBOPWX, BMIiCT Kafibliito, 3aranbHoro 6inky, nyxHoi docdarasu, KOpTM30.y i TMPEOTPONHOMO FOPMOHY
rinocisy B cMpoBaTLi KPOBi, KUCNOTHO-NYXKHY PiBHOBAry, eKcKkpeuito docdatiB Kanbuito, CKNag aMiHOKUCNOT B cevi,
WiNnbHICTb KICTKOBOT TKAHUHU.
Pesynbrtatu. Y fitei 3 roctpumu neiikemismm B I roctpuii nepiof Ta npu NnpoBeAeHHi xiMioTepanii BUABNEHO 3HUMKEH-
Hs MOKA3HMKA AEHCUTOMETPIT KiCTOK, piBHA KafbLito, KOPTU30y Ta MiABULEHHA NYKHOT hocdaTtasm B CMPOBaTLL KPOBI
i okcunponiHy B ceyi. B nepion pemicii 3axBoploBaHHA y GiNbWOCTI XBOPUX NOKA3HMKKM HE PO3Pi3HANUCH 3 TPynoto
nopiBHaHHA. Y 10,0 % AiTei rpynu nopiBHAHHA BigMiYyalOTbCsA NPOSBU OCTEONEHIYHOTO CUHAPOMY. [lo3K OnpoMiHeH-
HS XBOPUX HA roCTpi Neiikemii ctaHoBuK 3,66 + 0,11 m3B. He BCTaHOBNEHO 3B'A3KY MiX A03aMU ONPOMiHEHHS Ta No-
Ka3HUKaMW, AKi XapaKTepMU3yTb CTaH CTPYKTYPU KiCTKOBOT TKAHWUHK, i MefiiaHO BUXKWUBAHOCTI XBOPUX. 3aCTOCYBAHHS
KOMMNeKcy NiKyBanbHO-NpodinakTUYHUX 3aX0fiB Y [iTel, XBOPUX Ha rocTpi neikemii B nepiop pemicii, cnpusano no-
3UTUBHOMY edeKTy y 62,0 %. Tpwuit edekT cnocTepiraBcs y NAUieHTIB 3 HECMPUATINBUM Nepebirom 3axBoplOBaHHS.
BucHoOBKM. Pe3ynbTat JOCNifKEHHA NOKAa3HWKIB METab0i3My KiCTKOBOT TKAHUHM CBifYaTb NMPO HAasBHiCTb 3MiH B Op-
raHiYHOMy Ta MiHepaNbHOMyY MATPUKCi fIK Yy XBOPUX Ha roCTpi NeliKeMmii, ki 3a3HatoTb BMIMBY i0Hi3yt04Or0 ONPOMiHEH-
Hs BHacnigok aBapii Ha YAEC, Tak i ocib 6e3 oHKOreMaTonoriyHoi natonorii, Ta HeoOXiAHICTb 3aCTOCYBAHHSA NiKYBab-
HO-NpodiNaKTUYHNX 3aX0LiB.
KniouoBi cnoBa: gitu, roctpi neikemii, ioHi3youe BUNPOMiHEHHS, CTPYKTYPaA KiCTKOBOT TKAHWUHU, KOpeKLis.
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Rationale treatment and preventive measures for correction of bone structure
in children with acute leukemia, exposed to ionizing radiation due to
the Chornobyl accident

Objective. To justify and evaluate the effectiveness of treatment and preventive measures taken to correct the bio-
chemical and biophysical changes in the structure of bone in children exposed to ionizing radiation due to
Chornobyl accident in the dynamics of leukemic process.
Materials and methods. The study involved 144 patients with acute lymphoid and myeloid leukemia. Serum calci-
um, total protein, alkaline phosphatase, cortisol and thyroid-stimulating hormone were investigated, as well as cal-
cium and phosphate excretion, amino acids composition in the urine, acid-base balance and buffer systems of blood,
bone density.
Results. A reduction of bone densitometry, calcium and cortisol levels and increase of serum alkaline phosphatase
and urine oxyproline were found in children with acute leukemia in acute I phase and during the chemotherapy. In
the period of remission the majority of patients did not differ from the comparison group. The signs of osteopenic
syndrome that require monitoring of the bone structure status were revealed in 10.0 % of children of the compari-
son group. Radiation doses of leukemia patients were 3.66 + 0.11 mSv. No relationship between radiation dose and
indicators that reflect the state of the bone tissue structures has been established. The use of complex health care
measures in children with acute leukemia in remission, contributed to the positive effect of 62.0 %. Worser effect
was observed in patients with an unfavorable course of the disease.
Conclusions. Results of the study of bone tissue metabolism prove fore a change in the organic and mineral matrix
in patients with acute leukemia exposed to ionizing radiation as a result of the Chonobyl NPP accident, and persons
without hematologic diseases, and the need for treatment and prevention.
Key words: children, acute leukemia, ionizing radiation, bone structure, correction.
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BCTYII

CrpomanbHe MiKpOOTOUYEHHS Billirpa€ BaXKJIMBY POJIb Y
(yHKIIIOHYBaHHI TEMOMOETUYHUX KJITHUH. IcHye
TiCHUI B3a€MO3B’SI30K MiXX CTPOMaJILHUMMU €JIeMeHTa-
MU MiKpOOTOYEHHSI Ta T€MOMOETUYHUMMU KIiTUHAMU-
nonepeaHnkamu [1, 2]. B ocTaHHI poKU BEeTUKY yBary
MPUIIISIOTH CTaHY KiCTKOBOI TKAHUHU SIK KOMITOHEHTY
CTPOMAaJILHOI'O MiKpOOTOYEHHSI Ta OT0 BIJIMBY Ha pO3-
BUTOK i mepebir neikemiit [3, 4]. Ilpuyomy, y
¢yHKIIIOHYBaHHI 1Ii€i 0araTOKOMITOHEHTHOI CHUCTEMM
3a1isIHi BCi MEXaHi3MU OpraHi3My, 10 SIKUX BiTHOCSITHCS
OOMiH KaJjbllilo, BiTaMiHiB, CTPYKTYpPHi OCOOJMBOCTI
CTPYKTYpH OifKa, HEMPOEHAOKPUHHA PEryJsliis Ta re-
HeTUYHi Mapkepu [5, 6]. € iHdopmalis po MiaBu-
ILIEHHs YaCTOTHU XBOPOO OIIOPHO-PYXOBOIO amaparty y
JUTsSIYoro HacenaeHHs micas aBapii Ha YAEC. Baxiuse
3HAY€HH$ Bifirpae CTpyKTypa KiCTOK Yy AiTeli 3 TOCTpHU-
MU JIEKeMisIMU Ha BCiX eTalax XiMiorepamnii, 0CO0JI1BO

INTRODUCTION

Stromal microenvironment plays an important role
in the functioning of hematopoietic cells. There is
a close relationship between the stromal elements
of microenvironment and hematopoietic cell pre-
cursors [1, 2]. In recent years, much attention is
paid to the state of bone as component of stromal
microenvironment and its impact on the develop-
ment and course of leukemia |3, 4]. Moreover, the
operation of the multicomponent system involves
all the mechanisms of the body, which relate to the
exchange of calcium, vitamins and protein struc-
tural features, neuroendocrine regulation and
genetic markers [5, 6]. There is information about
the increased frequency of diseases of the muscu-
loskeletal system in children population after the
Chornobyl accident. Equally important is the
problem in children with acute leukemia at the any
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B Tiepion Mienocympecii. ToMy olliHKa MapKepiB OCTeO-
YTBOPEHHS Y JiTel 3 OHKOTeMaTOJOTiYHUMHU 3aXBOPIO-
BaHHSIMU, SIKi 3a3HAIOTh BILIMBY HECIIPUATINBUX (paK-
TOpiB aBapii, € aKTyaJbHOIO JJisI KOPeKIlii BUSIBICHUX
3MiH.

META JOCIIJIZKEHHA

OOIpyHTYBaTH Ta OLIHUTU e(pEeKTUBHICTb JiKyBaJIbHO-
npodiTaKTUYHUX 3aXOIiB, 3aCTOCOBAHUX 151 KOpPEeKIIii
0ioxiMiYHUMX i 0i0(i3UYHUX 3MiH B CTPYKTYpi KiCTKOBOI1
TKAaHUHU Yy AiTel, §Ki 3a3Hajaud BIUIMBY 10Hi3yHO4YOIO
BUMNPOMiHeHHs BHacainok aBapii Ha YAEC, B nmHamini
JIeiKeMi4YHOTO MpoLecy.

MATEPIAJIN TA METOJIH

HocnimxeHHs1 mpoBeaeHi y 144 miTeit, XBOpUX Ha TOCTpi
neiikemii. 3 HuX 116 XxBopiau Ha rocTpi JiMbOOIACTHI
nerikemii (I'JIJT), 28 — Ha roctpi MienobacTHi Jeikemii
(I'MJI). Mu y3aranbHUIM MaTepiaad 0araTOpiyHOTrO
CIIOCTEpPEKEHHSI 3a XBOPUMM, SKi IepeOyBamdu ITif
HarsiioM rematosioriB 3 1998 p. mo 2014 p. Pesynasratu
OLIIHIOBAJIUCh y AiTell TPbOX BiKOBUX TpYyIl CIIOCTE-
pekeHH: 10 7 pokiB (mepiie BUTSLKiHHS, (n = 76), Big 7
no 12 pokiB (mepeamyOepraTHuii nepioa, n = 19) Tta
crapmux 3a 12 pokiB (rmybepraTHOTro BiKy, n = 49). Po3-
MO IiTeli 3a BIKOBUMMU IpyIliaMM IoKa3as, 1110 49,3 % 3
HUX 3aXBOPIOBAJIN y Billi 10 7 poKiB (Tabi. 1).

V¥ 80,6 % xBopux peectpyBaiach [J1J1, yacrinie y miteit
10 7 pokiB (64,8 %). I1lo crocyerbes xBopux Ha TMJI, To
el BuA JeiikeMil OyB XapaKTepHU 11l AiTeii cTapiio-
ro Biky (22 i3 28). B rpymny mnopiBHsIHHS yBiiiuio 99
JiTeit 0e3 OHKOreMaTOJOTiUHUX 3aXBOPIOBaHb Ta CKapr
Ha I1aTOoJIOTilI0 OTIOPHO-PYXOBOTO amapary.

HiTh 3 rocTpuMu JeukeMissMu OOCTeXyBaiuch B [
roCTpuii Imepiol 10 JiKyBaHHSI, IIpU IpOBeAeHHi

chemotherapy period especially in myelosuppres-
sion phase. Therefore, the assessment of bone
structure in children with acute leukemia who
experienced unfavourable factors of the accident, is
important for correction of found changes.

OBJECTIVE

To justify and evaluate the effectiveness of treat-
ment and preventive measures taken to correct the
biochemical and biophysical changes in the struc-
ture of bone in children exposed to ionizing radia-
tion due to Chornobyl accident in the dynamics of
leukemic process.

MATERIALS AND METHODS
This study was performed in 144 children with
acute leukemia. Among them 116 suffered from
acute lymphoblastic leukemia (ALL), and 28 from
acute myeloid leukemia (AML). Data on long-
term observations of patients who were under the
supervision of hematologists summarized from
1998 to 2014. Results were evaluated in three ages
groups of children: up to 7 years (first stretching n
=76), 7 to 12 years (prepuberty, n = 19) and older
than 12 years (puberty, n = 49). Distribution of
children by age group showed that in 49.3 %
leukemia started at the age of 7 years (Table 1).
ALL was registered in 80.6 % of patients, mainly
in children under 7 years of age (64.8 %). Acute
myeloid leukemia was registered more often in
older children (22 from 28). The comparison group
included 99 children without oncohematologic dis-
orders and patient complaints of locomotor system.
Children with acute leukemia were examined in
the first acute phase before the treatment, during

Ta6nuusa 1
Po3nopin piteit 3a Bikom Ta BapiaHTaMu rocTpux nevkemin
Table 1
Distribution of children by age and variants of acute leukemia
Bikosi rpynu Litn 3 TN Aitm 3 TMN Fpyna nopiBHAHHS Bcboro
Age groups Children with ALL Children with AML Comparison group Total
Lo 7 pokiB 74 2 45 121
Up to 7 years
7-12 pokiB 15 4 26 45
7-12 years
Crapuwi 3a 12 pokis 27 22 28 7
Over 12 years
Bcboro 116 28 99 243
Total

(1) 194



ISSN 2304-8336. pobnemu pagiauiitHoi Meauumky Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2014. Bun. 19.

KJTIHIYHI

AOCNIAXKEHHA

ximioteparii (XT) ta mepion pemicii. [liarHo3 nerikemii
0a3yBaBcd Ha pe3yJibTaTax CyOMOMYJSLiAHOTO CKJIamy
iMYHOKOMIIETEHTHUX KJIITUH Ta eKCIIpecii ToOBepXHEBUX
AHTUTEHIB 3a iIMyHOJIOTIYHUMM MOKa3HUKaMU. EneMeH-
TU Mi€JIorpaMu Ta TeMOrpaMu JOCJIiIKyBaJIUCh B Ma3Kax
KiCTKOBOI'O MO3KY Ta Iepu@epuuHoi KpoBi, 3a0apBAeHUX
3a PomaHOBCbKUM-I'iM3010, i BUBYAJIUCh Y CBITJI0BOMY
Mikpockori (30inbieHHs x 900). KiabKicHi TOKa3HUKHU
€JIeMEHTIB Nepu(epruIHOi KPOBi y AiTell 1oCiiKyBaiach
Ha remoaHaiizatopi HE-7000 (Sysmex, fnonis). bio-
XiMiuHiI TapaMeTpu CUpoBaTKM KpoBi (kambwiii (Ca), 3a-
raJibHUi OUIOK, JTy>kHa docdaTaza (JID) Bu3Hayanuch Ha
6ioximMiuHoMy aHamizatopi Humostar-600 (HimeuunHa).
CkJ1az BiUIbHMX aMiHOKMCJIOT B Cedi JOCHiIXyBaBCs Ha
aMiHOKMCJIOTHOMY aHamizatopi tuny T-339. Kucnor-
Ho-nyxHy piBHoBary (KJIP) ta 6ydepHi cuctemMu KpoBi
BU3Hauaauch Ha aHanizatopi GEM-Premium 3000).
PiBHi KOpTU30Jy Ta TUPEOTPOITHOIO TOPMOHY rinodizy
(TTT') B cupoBarili KpoBi JOCIiIKYBaJINCh 3a JOTTOMO-
roto pagioimyHHoro merony (RIA-Kits). IinbHicTb
KiCTKOBOi TKaHWHW BMBYajach Ha JAEHCUTOMETPI
Ultrasonometer Lunar (CIIIA).

3 ypaxyBaHHSIM BM3HAUC€HUX 3MiH B MOKa3HMKaX, SIKi
XapaKTepU3YIOTh CTaH CTPYKTYPU KiCTKOBOI TKAaHWHM Y
niTell, HaMu OyB pO3pOOJEHUIT KOMILIEKC JIIKyBaJIbHO-
npodilakTMYHUX 3axodiB Ta OlliHeHa Horo edek-
TUBHICTb.

Jlo3mu onpoMiHeHHsI XBOpUX OyJIM pO3paxoBaHi 3TiTHO
3 TaHUMMU “3arajJbHOA03UMETPUYHOI ITAaCIIOpTU3aLlil Ha-
ceJIeHUX MyHKTiB YKpaiHu, Ki 3a3HaIU paaioaKTUBHOTO
3a0pynHeHHs Tmicass YopHoOunabehkoi aBapii”. Ilopis-
HsSUTbHA OILiHKA 103 OMNpPOMiHEHHS IMPOBOAMIIACH MiX
JIBOMa TpylaMy XBOPMMM Ha ToCTpi JieliKeMii 3 ypaxy-
BaHHSIM BIUIMBY iOHi3ylIOUOTO BUIIPOMiHEHHSI.

O0po0OKa oTpMMaHUX MaTepiajliB MPOBOAMIIACH 34 M-
TOoIaMU cTaTUCTUKU (KoedilieHT Kopesiii CT’oeHTa,
Cnipmena), ¢popmyna baiieca.

PE3VYJIBTATU TA OBI'OBOPEHHS

Pesynbratu ob6cTexxeHHs aiTeit B | roctpuii mepion jeii-
kemiit (I'JIJI, TMJI), nokaszanu, 1o cepeaHi 3HaYeHHS
BMICTY JIyXHO1 (pocaTasu B CUpoBaTLi KpOBi OyJIn BU-
MMM, OPIBHSIHO 31 3I0POBMMM, a PiBEHb Kallbllil0 B
cupoBarili KpoBi 0yB Huxuumit (p < 0,05) (tabn. 2).
BwmicT 3aranpHOro 0ika B CHMpOBATIi KPOBi Yy XBOPUX
niteit OyB HMXK4WM, HiX y 3gopoBux. Ilomo ckiaxy
BiJIbHMX aMiHOKHUCJIOT B C€4i y XBOPUX Ha TOCTpi Jieii-
KeMii, To 3BepTa€ Ha cebe yBary MiABUILEHUI PiBeHb
OKCHITPOJIiHY Ta 3HVWXKEHUIN BMICT DJIIIMHY B Ceyi, IO
CBiMUMTH IIPO pO3Ian KOJIareHY KiCTOK Ta MOPYIIeHHS
MPOIIECiB MOTO CHMHTE3y. 3MiHM B MiHepaJbHill CKJja-

the phase chemotherapy and the remission period.
The diagnosis of leukemia was based on the results
of subpopulation count of immune cells and
expression of their surface antigens. Indicators of
myelogram and hemogram were studied in smears
of bone marrow and peripheral blood stained by
Romanovsky-Gimza in the light microscope
(magnification x 900). Quantitative measures of pe-
ripheral blood elements in the children were stud-
ied by hemoanalyzer HE-7000 (Sysmex, Japan).
Biochemical serum parameters: calcium (Ca),
total protein, alkaline phosphatase (ALP) were
determined by biochemical analyser Humostar-
600 (Germany). Free amino acids content in urine
was investigated by amino acid analyzer T-339.
Acid-base balance and blood buffer systems were
determined by the analyzer JEM-Premium 3000
(Germany). The level of cortisol and thyroid
stimulating hormone (TSH) in serum were inves-
tigated using radioimunne method (RIA-Kits).
Bone density was studied in the densitometer
Ultrasonometer Lunar (USA).

Subject to certain changes in the parameters
that characterize the state of the structure of
bone in children, we have developed a set of
health care measures and evaluated its effective-
ness.

Radiation doses of patients were calculated
according to the “General dosimetry certification
of settlements of Ukraine, undergoing radioactive
contamination due to the Chornobyl accident”.
Comparative estimation of radiation doses
between groups of leukemia patients was applied
with due regard to radiation impact.

Processing of the material was performed by sta-
tistical methods (correlation coefficient, of Stu-
dent’s, Spearman) Bayes formula.

RESULTS

The survey of children in the first acute phase of
acute leukemia lymphoid as well as myeloid
showed that the average content of serum alkaline
phosphatase was higher compared with the
healthy and the level of serum calcium was lower
(p < 0.05; Table 2). The total protein level in
serum of patients was lower than in healthy con-
trols. Regarding the composition of free amino
acids in the urine of patients with acute leukemia,
elevated levels of oxyproline and low content of
glycine were noteworthy, indicating the destruc-
tion of bone collagen and disturbance of its syn-
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JIOBill CTPYKTYPHU KiCTKOBOI1 TKAHWHU Y JiTE€H 3 rOCTpH-
MU JIEUKEeMiIMU BUSBISJIUCH 3a IMiIBUIIEHOIO €KC-
Kpetieto pocdaris kanbiito (PCa) 3 cedero 3a paxyHOK
OinbII pO3UMHHUX iX hopM, a came gurigpodocdarTiB
tetpariapatiB (JIP-TI). ¥ xBopux Ha rocrpi Jenkemil
MOKAa3HUK IIiIJbHOCTI KiCTOK, SIKMM € iHTerpajbHUM
IIOJ0 OLIHKKU CTaHYy OpPTaHiYHOTO Ta MiHEpaJbHOIO
MaTpukcy, oyB 3HmKeHuit (p < 0,05). PiBHiI KopTH301y
Ta TUpeOoTporHoro ropMoHy rimnodizy (TTI) B cupo-
BaTLli KPOBi MPAKTUYHO HE PO3Pi3HSIMCh MOPIBHIHO 3i
300POBUMU JiTbMU.

Ocanriunuii cuHapom B | roctpuit mepion vacrime
peectpyBaBcs y aiteii 3 [JIJI Bikom 10 7 pokiB Ta cTap-
mmx 3a 12 pokiB (Ro-Spearm. = 0,44).

OuiHKa iHIWBIAyaJbHUX BEIWYWH BU3HAYCHUX ITT0-
Ka3HUKIB Y XBOPUX Ha rOCTpi JeliKeMii moka3aja aesiKi
BIIMIHHOCTI 3aJIe;KHO BiJ Mepiody 3axBOoploBaHHS. B
TabJl. 3 HaBeJEHO BIiJCOTOK XBOPUX, Y SKHUX CIOC-
TepirajJuch 3MiHU B MOKa3HUKaX. Tak, piBeHb JyKHOI1
¢ocdarasu B cupoBaTiii KpoBi K B | rocTpuii nepion
3aXBOpPIOBaHHA, Tak i mpu mnpoBeneHHi XT, y 6inb-

Ta6nuusa 2

thesis. Changes in mineral component of bone
structure in children with acute leukemia were
identified by an increased excretion of calcium
phosphate (CaPh ) in the urine due to its more
soluble forms, such as dihydrophosphate tetrahy-
drate (DPh-TH). Index of bone density, which is
integrated on the assessment of organic and min-
eral matrix was reduced in patients with acute
leukemia (p < 0.05). Levels of cortisol and thy-
roid stimulating hormone in serum practically
did not differ as compared with healthy children.
Bone pain syndrome in the first acute phase
often recorded in children with ALL aged under 7
and over 12 years (Ro-Spearm. = 0.44).
Evaluation of individual values of specified
parameters in patients with acute leukemia showed
some differences depending on the period of the
disease. Table 3 shows the percentage of patients
with of individual values. Thus, the alkaline phos-
phatase level was elevated in the majority of
patients both in the acute phase of disease, and

CepepHi 3HaYeHHA NOKA3HMUKIB MeTaboni3My KiCTKOBOT TKAHWHM Y AiTei 3 rocTpumm neikemiamu B I roctpui

nepios 3axBoploBaHHA Ta 0ci6 rpynu nopiBHAHHA (M + m)

Table 2

Mean values of bone metabolism indices in children with acute leukemia in the acute phase of the disease and

the comparison group (M + m)

MokasHuku [itv 3 rocTpumm nevikeMismm Fpyna nopiBHAHHS

Indices Children with AL Comparison group
n=144 n=99

JlyxHa docdatasa B cupoBaTL KPoBi, MKMOJb/N 5119+75* 4450+9,3

Alkaline phosphatase in serum, pmol/L

KanbLiit B cupoBarLi kKpoBi, MKMOMb/N 2,19+0,04 2,30 = 0,02

Calcium in serum, pmol/L

3aranbHuin 6inok B CMPOBATLI KPOBI, I/ 61,3+20* 68,5 + 2,1

Total protein in serum, g/L

Oxcvnponi B cevi, MKMOAb/N 188+13* 11,105

Oxyproline in urine, pmol/L

[MiuyH B CeYi, MKMOAb/N 15304 * 24+16

Glycine in urine, pmol/L

®Ca (AD-TT), ym. op, 1,57 0,08 * 0,78 £ 0,12

CaPh (DPh-TH) (stand. units)

[leHcUTOMETPist KICTOK, Of. 7,4+£32* 85,3+4,3

Bone densitometry (units)

KopT13on B cupoBarLi KpoBi, HMOb/N 296,5 + 19,4 313,6 £ 10,5

Cortisol in serum nmol /L

TIT B cuposartui kposi, MOL/n 2,31 +£0,33 2,78 £0,24

TSH in serum plU/mL

[MpuMiTka. * — Pi3HMLIA MiX nokasH1kamn 10CTOBIpHa, p < 0,05.
Note. * — significant difference between the indices (p < 0,05).
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IIOCTi XBOpUX OYB MiABUINECHUI. AHAJOTiuHA CUTYaLlisl
crmocTepirajach 3 mokasHukamu ekckpemnii @Ca (I D-
TT') Ta oxkcumposiHy B cedi XxBopux. B Toi1 ke yac BU3-
HavyaJoCh 3HMXKEHHSI KOHIIEHTpallil KaJbllilo, 3araib-
HOTro OiJIKYy B CMpOBATIli KPOBi, IJIILIMHY B ceYi Ta TUC-
0amaHC KHUCJIOTHO-JYXHO1 piBHOBAaru KpoBi, IO
BILUIMBAJIO Ha IIiJbHICTh KICTKOBOI TKAHWHU 34 ITOKa3-
HUKOM JeHcuTomeTpii. B nmepion pemiciiy 18,8 % xBo-
puX piBeHb KOPTU30Jy B CUPOBATILi KPOBi HE J0CSTraB
HopMaTUBHUX 3HaYeHb. Crig minkpecantu, moy 10,0 %
JIiTei rpyIy NOpiBHSIHHS BigMiuaaucs OposiBU OCTEO-
MneHii 6e3 ckapr Ha 3MiHM B OMOPHO-PYXOBOMY ara-
pari.

HaMu Oynu BU3HAuYeHi MOKA3HMKM, SKi 3ajexalun
BiJl BiKy XBOpuX Ha roctpi jeikemii (I'JIJI, TMJI; Ta6u.
4). Ilpuyomy, miABUILEHUN BMICT JIy>kHOi (pocchaTazu
Ta 3HUXKEHUI MOKA3HUK JEHCUTOMETpii OyJIM TaKoXK
XapakKTepHUMU [JIs1 OCi® TIpynmu MOOPiBHIHHS 10 7
POKiB.

Ta6auusa 3

during chemotherapy. A similar situation was
observed with indicators of CaPh (DPh-TH) and
oxyproline excretion in the urine of patients. At
the same time, reduced concentrations of calcium
and total protein in the serum and glycine in urine,
imbalance of acid-alkaline equilibrium of the
blood were determined influencing to decrease the
bone density according to densitometry. Cortisol
level did not reach normative values in 18,8 % of
patients in remission period. It should be empha-
sized that 10.0 % of children in the comparison
group had recorded signs of osteopenia without
complaint to changes in the locomotor apparatus.

We have identified parameters depending on the
age of patients with acute leukemia (ALL, AML;
Table 4). Moreover, increased level of alkaline
phosphatase and decreased rate of bone density
were also typical for children up to 7 years in com-
parison group.

BiacoTok piteit 3 roctpummM nemMkemiamMu Ta 0Ci6 rpynu nopiBHAHHA 3i 3MiHaMM NoKasHMKiB MeTaboniamy
KiCTKOBOT TKaHMHU (T — BULWMIA 41 & — HUXKYUIA piBEeHb NOKAa3HMKA NOPIBHAHO 3 cepeAHim)

Table 3

The percentage of patients with acute leukemia and children of comparison group with changes in indices of

bone metabolism (¢ - higher or & - lower value vs. mean)

MokasHuku XBopi Ha rocTpi neiikemii, nepiog, n = 144 Ipyna nopiBHAHHS

Indices Acute leukemia patients by periods, n = 144 Comparison group
I roctpuii / | acute XT / chemotherapy pemicisa / remission n=99

JlyxHa pocdarasa 1 576* 1 82,6 * 1 26,3 1 18,2

Alkaline phosphatase

Kanbuii { 58,3 * 4 64,6 * 4 250 4172

Calcium

3aranbHuin 6inok { 36,1 *** b674* 4153 16,2

Total protein

Okcvnponiv 434* 1 66,0 * 1 19,4 T 11,1

Oxyproline

[iumH 0 18,0 ** 0 36,1* 0 15,2 0 13,1

Glycine

®Ca (Od-T) 61,8* 1 722* 21,5 15,2

CaPh (DPh-TH)

Knp 0 10,4 *** 4278* 483 {51

Acid-base balance

[eHcutomeTpia {29,1 *** {583* 416,0 1 10,0

Bone densitometry

Koptuson 0 18,8 *r** 0 389" 0 18,8 08,1

Cortisol

T 14,2 *** 83* 128 2,0

TSH

[MpumiTka. * — pi3HMLA 3 rPyNOI0 NOPIBHSHHS AOCTOBIPHA; ** — pidHuus Mix | roctpum nepiogom Ta XT gocTosipHa, p < 0,05.
Note. * — significant difference from the comparison group; ** — difference between the acute and chemotherapy phases of AL (p < 0.05).
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MNoka3HuKK, KOTpi Manu 3B'A30K 3 BikOM XxBOpUx Ha rocTpi neikemii (M1, TMN)

Table 4

Indices, which had links to the age of patients with acute leukemia (ALL, AML)

MokasHuku Bik xsopux

Indices Age of patients

JI® B cuposarj kposi / alkaline phosphatase in serum
Kanbuyin B cuposartui kposi / calcium in serum
Oxcunponi B ceui Ta kpoBi / oxyproline in urine and blood
LLinbHicTb KicTkoBOI TkaHuHK / done densitometry
KopTu3on B cupoBarLi kposi / cortisol in serum

1t y xBopux o 7 pokie / in patients under 7 years

&y xBopux o 7 pokie / in patients under 7 years

1 y piteit po 7 pokie Ta cTapiumx 3a 12 pokig / in children under 7 years and over 12 years
&y piteit po 7 pokie / in patients under 7 years

&y xBopux no 7 pokie / in patients under 7 years

Mpumitka. ' — Buwwmii yn & — HUXYMIA piBEHb NOKA3HUKA.
Note. ©+ — higher or & — lower level of index.

MeniaHa BUXKMBAHOCTI XBOPUX Ha TOCTPi JielKeMil 3a-
Jiexkasia Bin psimy moka3HMKiB. B Ta6i. 5 HagaHi 1i mokas-
HUKM 3a CTYIEHEeM iX 3HAUyIIOCTi (3a IIIKAJIO0 PaHTIB),
SIKi BIUIMBAIOTh Ha Mepebir 3axBoproBaHHs. HaitGinabii
CYTTEBUI BIJIMB MaJja LIiIbHICTh KiCTKOBOT TKAHUHU. Y
XBOPHMX 3 ITOKa3HUKOM JEHCUTOMETPIl, HMXKYMM 3a 65
ol., MeliaHa BuxKMBaHocTi Oyya go 30 mic (23,6 = 2,4
Mic), ToIOi SIK y JiTei 3 HOPMATUBHOMI UIIJIBHICTIO
KiCTKOBOI TKAaHUHU (IIOKa3HUK JCHCUTOMETpPa B MexXax
Bim 100 ox. mo 85 of1.) MemiaHa BUSKMBAHOCTI JOPiBHIOBA-
ma 72,3 £ 2,5 mic). Kpim Toro, memiana BUKMBaHOCTI
JiTell 3 HOpMAaTUBHUM pPiBHEM KOPTU30Jy B CUpPOBATII
KpOBi B iHillialbHUI Mepiod rocTpUX JeKeMiil cTaHO-
Bua 68,3 £ 2,3 mic, 3 HU3bKUM (Hyk4ue 200 HMOJIB/) —
31,0 = 2,1 mic. Pemnrra noka3HMKiB TaKOX BIUIMBajla Ha
nepeoOir Jieiikemiii, aje B MeH1Iii Mipi. To6To, neHCUTO-
METpisl € iHTerpajbHUM TTOKAa3HUKOM IIiJIbHOCTI KiCTKO-
BOI TKAHUHU Yy JiTeii, 110 OOYMOBJEHA CTaHOM Op-
raHiuyHoi Ta MiHepalbHOI CKJIAAOBUX, 0 SIKMX BiIHOCSTh
Taki mapaMeTpu sIK oOMiH KojareHy, (pocdariB Kaiblito
Ta IX EHIOKPUHHY PETyJISLilo.

Ta6nuusa 5

The median survival of patients with acute
leukemia depended on some parameters. Table 5
contains these parameters according to their
importance (by the scale of ranks). Bone density
was of the most significant effect. Median survival
of patients with index of densitometry below 65
units was up to 30 months (23.6 = 2.4 months),
whereas in children with normal bone density
(densitometry in the range of 100—85 units) the
median survival rate was equal to 72.3 + 2.5
months). Therwith median survival of children
with low initial cortisol level (below 200 nmol/L)
was 2.2 times shorter than of others. The remain-
ing parameters also influence to the course of
leukemia, but to a lesser extent. Thus, densitome-
try is an integral factor in assessing the bone struc-
ture in children with leukemia and its value
depends on changes in the organic and mineral
components of bone, including collagen and cal-
cium phosphate metabolism both with endocrine
regulation.

MokasHuKK, AKi BNAMBaIOTL HA Me/liaHy BUKMBAHOCTI XBOpUX Ha rocTpi nenkemii (M1, TM)

Table 5

Indices that affect the median survival of patients with acute leukemia (ALL, AML)

MokasHukun

Mopsapok 3a wkanoio paHris*

Indices

Ordered by rank scale*

LLlinbHicTb KicTkoBOI TkaHWHK / done densitometry
KopTu3on B cupoBarLi kposi / cortisol in serum
JI® B cuposarj kposi / alkaline phosphatase in serum
Kanbuin B cuposatui kposi / calcium in serum
®ocdary kanbuis B ceyi / CaPh (DPh-TH) in urine
Oxcunponiv B cedi / oxyproline in urine
TIT B cuposartui kposi / TSH in serum

B W www N =

lMpumitka. * — 3a dopmynoto baiieca.
Note. * — by Bayes formula.
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ToOTo, HaMU BCTAaHOBJIEHI 3MiHU B AESIKUX MOKAa3HU-
Kax MeTaboi3My KiCTKOBOI TKAHMHM SIK Y XBOPMX Ha
BCiX eTarax JieiKeMi4yHOTo IIpoliecy, Tak i ocid rpynu
MOPiBHSIHHS, 110 CBIAYUTh PO MOIINPEHICTh MaTOJOTil
OITOPHO-PYXOBOTO arapary B IATSYil MOMyJIsILii Ta BKa-
3y€ Ha HEOOXiAHICTb MPOBEAEHHS JiKyBaJbHO-TIPOdi-
JIJaKTUYHUX 3axoniB. Kpim toro, gitu 3i 3MiHaMu B Mo-
Ka3HMUKaX MIJIBHOCTI KiCTOK CKJIaNaloTh IPYITY MiABUILIE-
HOT'0 PU3UKY 3 OHKOI'e€MaTOJIONiYHO1 MaTOJIOT1 Ta IMoTpe-
OYyIOTb JOBrOCTPOKOBOIO MOHITOPUHTY [7].

Jlo3u ompoMiHEHHSI XBOPMX Ha TOCTpi Jeikemil, sKi
3a3HaJIM BIUJIUBY i0Hi3yI0YOTO BUIIPOMiHEHHS, 3HAXOA M -
Juch B Mexax Bif 0,12 no 14,0 M3B (cepeaHi 103U CTaHO-
B 3,66 £ 0,11 M3B). He BcTaHOBJIEHO 3B’SI3KY MiX
Jo3aMM ONPOMiHEHHSI, BapiaHTaMM 3aXBOPIOBAHHS
(T'JUJI, T'MJI), BikoM miTeli Ta MoKa3HUKaMU, sIKi Xxapak-
TEPU3YIOTh CTaH CTPYKTYPH KiCTKOBOI TKAHMHMU, a TAKOXK
MeAiaHOIO BMXKMBAHOCTI XBopux. He BUBHaUeHO pi3HULL
B IMOKA3HMKaX IOPiBHSIHO 3 MalliEHTAMU 3 TOCTPUMU
JIeiKeMisIMU, SIKi TIPOXUBAJIU B €KOJOTIUHO CIPUSITIN-
BUX YMOBaX.

Huns pmiteir 31 3MiHAaMM B MOKa3HUKax MeTaboJi3My
KiCTKOBOI TKAHMHM MU 3aCTOCOBYBaJIM PO3pOOJCHU
HaMM KOMILJIEKC JIiKyBaJbHO-MPOMITaKTUUHUX 3aXOJIiB
IUUISI KOPEKIIil OpraHiyHOTO Ta MiHEPaJIbHOIO MaTPUKCY.
Lleii xomIuiekc nependavyaB MPOBEASHHS y OiTeil Hac-
TYITHUX 3aXO/iB:
> 3a YMOB Je(iluTy Kaabllilo MpU3HAYAIUCh TPOAYKTHU
XapuyBaHHSI, 1110 MICTSTh KaJbllili Ta OCHOBHI (hocdaTu;
> TIpU 3MiHaX B MiHEpaJbHOMY CKJaAdi rigApoOKCUAIaTUTy
3aCTOCOBYBAJIUCH TIpemnapatu audocdary, aurigpodoc-
¢aty Kanbliio 3 acKOpOiHOBOIO a00 JTMMOHHOIO KUCJIO-
TOIO; Tpernapatu MOHO- (ocdaTiB Kajibliilo; BiTaMiHU
Bs, Bis, sgKi 6epyTh ydyacTb B HOpMaJisaliii MeTabo iyHMX
OpoLEeCiB y KiCTKOBIilA TKAHUHI;
> Mpu 3MiHaxX B IIpoliecax KOJareHOYTBOPEHHS s
HOpMatizalii aMiHOKMCJIOTHOTO CKJIaay cedi mpu3Havya-
JIM Xap4yoBi O1JIKOBI CyMillli, MpernapaTy Ha OCHOBI Tl -
HY, 110 BXOAUTbH [0 CKJIaay KosiareHy Kictok (33 %) i
CIIPUSIE YCYHEHHIO alluao3y;
> MpU 3MiHaxX B €HIOKPUHHOMY CTaTyCi KOpeKIIilo Mo-
Ka3HUKiB MPOBOIWIM 3a MIPU3HAYEHHSIM JIiKapsi-€HI0K-
puHoJjora (TTpU3HAYaIN TITIOKOKOPTUKOIIN);
> TIpU 3HMXKEHHI pH KpoBi KMCITOTHO-JIyXXHY piBHOBary
KOpPUTYBAJIM 3a NOMOMOIOI0 JIY>)KHUX PO3YMHIB (MiHe-
paJibHa BOAa).

BinoMmo, 110 penapailisi KicTKOBUX CTPYKTYp € TpUBa-
JIUM TIPOLIECOM, SIKUH 3aJIesKUTh Bil 0aratbox (pakTopiB,
B TOMY YMCJIi TeHeTHYHUX. POpMyBaHHS KiCTKOBHMX TKa-
HUH TPUBAE MOBIIBHO, MTOYMHAIOYM 3 5—6 TUKHIB, i 3a-
JIEXXUTDh Bif Tiepiomy rocTpoi nelikemii. Tomy edex-

That is, we found changes in some parameters of
bone metabolism in patients with all stages of the
leukemic process and individuals of comparison
group, indicating to the prevalence of pathology
of musculoskeletal system in pediatric popula-
tions and pointing to the need for health care
measures. In addition, children with changes in
indices of bone density form a group with high risk
of oncohematologic disease and require long-
term monitoring [7].

Radiation doses of patients with acute leukemia
who were exposed to ionizing radiation were in
the range of 0.12 to 14.0 mSv (mean dose were
3.66 = 0.11 mSv). No relation was established
between doses, variants of the disease (ALL,
AML), age of children and indices that character-
ize the state of bone structure and the median sur-
vival of patients. No evident differences were
defined in comparison to patients with acute
leukemia who lived in environmentally favorable
conditions.

A set of therapeutic and preventive measures for
the correction of organic and mineral matrix was
developed and used for children with changes in
parameters of bone metabolism. This complex
provided for the children following activities:
> administration of foods that contain calcium
and basic phosphates in cases of calcium deficien-
cy;
> when changes in the mineral composition of
hydroxyapatite were found diphosphate, calcium
dihydrophosphate with ascorbic or citric acid,
monophosphates of calcium and vitamins Be, Bis
were used which are involved in the normalization
of metabolic processes in the tissue;
> finding changes in the collagen to normalize
the amino acid content in urine food protein mix-
tures were administered, drugs based on glycine,
which is a 33 % of bone collagen composition and
helps to remove acidosis;
> changes in endocrine status (if any) were cor-
rected according to prescriptions of endocrinolo-
gist (administration of glucocorticoids);
> in cases of decreased pH of blood acid-base
balance was adjusted using alkaline solutions
(mineral water).

It is known that the repair of bone structures is
a lengthy process that depends on many factors,
including genetic. The formation of bone tissue
continues slowly, starting with 5—6 weeks,
depending on the period of acute leukemia.
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TMBHICTb 3aCTOCOBAHMX 3aX0/1iB OlliHIOBaJach uepes 2—3
Mics1Ii.

Omuinka e(eKTUBHOCTI JiKyBaIIbHO-TIPOMIIaKTUIHUX
3ax0JliB IPOBOAMJIACH 3a CTaHOM OIIOPHO-PYXOBOTIO
amapaty IMTUHM (32 HasIBHICTIO ocairiit, aecdopmarliit
Cyrj00iB Ta 0OMEKEeHHSI B HUX PYXiB), piBHEM KaJIblIilo,
JIy>kKHOT1 pocaTasm B CUPOBATILI KPOBi, BMiCTOM OKCHIT-
pOJIiHY i TILMHY B CeYi, KMCIOTHO-JIY:KHOIO PiBHOBa-
TOI0 KPOBi, piBHSIMUA TOPMOHIB (KOPTHU30.1Y, TAPEOTPOII-
HOro TOpMOHY Trinodizy) Ta MOKa3HMKOM IIiJILHOCTI
KicTok. BpaxoByBajiuch MHO3UTUBHMUK 1 4YaCTKOBUI
eeKT Ta BiICYTHICTh e(peKTy Bia JiKyBaHH. [1pu mo3u-
TUBHOMY €(eKTi BU3HAUEHI MOKa3HUKM HOpMali3yBa-
JIMCh 10 BiIKOBUX BEJIUYMH, IPU YACTKOBOMY — 3aJIMIlIA-
JIUCh 3MiHM B MOKa3HUKax 10 50 % Big HOpMATHUBHUX
BEJIMYUH.

O1iHKa e(peKTUBHOCTI 3aCTOCOBAaHUX 3aXO/iB Y iTEM 3
TOCTPUMM JIeliKeMissMU 0e3 ypaxyBaHHsI Mepiofay 3aXBO-
pIOBaHHS MoOKa3ajia, 110 BiICOTOK XBOPUX 3aJIeXXHO Bif
paHTy BiANOBiAi Ha JIIKyBaHHSI PO3MOMOISBCS Maiixke
piBHOMipHO : 43,3; 23,8 Ta 32,9 % (1abxa. 6). Kpaiui pe-
3yJbTaTU OTPUMMaHi y XBOPUX B mepiod peMicii, HiX B I
rocTpuii repiofl Ta mpu MPOBEASHHI XiMioTepartii, ripii —
y OiTel 3 HECHpUSITIMBUM MepediroM 3aXBOPIOBAHHS.
Bignosiab Ha JiKyBaHHSI He 3ajexasa BiJ BiKy AiTeil Ta
BapiaHTy rocTpux JeiikeMiil. Todto, eheKT Bim mpu3Ha-
YEeHOTO JIiKyBaHHSI 3ajieXaB Bil mepiony 3aXBOPHOBaHHSI
Ta repediry OCHOBHOTO IIPOLIECY.

B nepion pemicii y 30 xBopux (18,1 % ) He3anexxHO Bin
iX BiKy cIocTepirajauch ocalrii, 110 Moxe OyTH IIOB's13a-
HO 3i 3MiHaMM IIpolieciB OiTKOBOro OOMiHY, €JIeKT-
pOJIiTHOrO OajaHCy, CYAMHHOIO IUCTOHIEIO TOIIIO.

V 54 piteii rpynu MOpiBHSIHHS 3i 3MiHAMM B TTOKa3HUKAX
MeTaboJ1i3My KiCTKOBOI CTPYKTYPHU 3aCTOCOBYBAIMCH JIiKY-
BaJTbHO-TIPOMIJTAKTUYHI 3aX0O1, SIKi CIPUSIIN TTO3UTHB-

Ta6auusa 6

Therefore, the effectiveness of applied interven-
tions was evaluated in 2—3 months.

The estimation of health care effectiveness
took into consideration the state of muscu-
loskeletal system of the child (any osalgies, joint
deformities and limitations in their movements),
the levels of calcium, alkaline phosphatase in
serum, oxyproline and glycine in content urine,
acid-base balance of blood, levels of hormones
(cortisol, thyroid-stimulating hormone) and
bone density. Effects were estimated as positive,
partial positive and no effect of treatment.
Positive effect meant normalization of studied
parameters to the age variables, in case of partial
effect changes remained in up to 50 % of the
standard values.

Evaluation the effectiveness of interventions in
children with acute leukemia by summarizing the
periods of disease showed the equidistribute of per-
centage of cases depending on rank of response to
treatment: 43.3; 23.8 and 32.9 % (Table 6). Best
results were obtained in patients in remission than in
the acute phase I and chemotherapy period, worse
were in children with unfavorable course of disease.
Response to treatment did not depend on the age of
children and variant of acute leukemia. That is, the
effect of this treatment was dependent on the period
of the disease and the course of the main process.

In remission 30 patients (18.1 %), regardless of
their age had ossalgies, which may be due to a
change in protein metabolism, electrolyte balance,
vascular dystonia etc. Therapeutic and prophylac-
tic measures used in 54 children of comparison
group with changes in metabolic parameters of
bone structure contributed to the positive and par-

OuiHka eeKTMBHOCTI NlikyBaNnbHO-NPOMiNaKTUYHUX 3ax0fiB y AiTeN 3 rocTpUMu JiemKeMisMU 3anexHo Bif

nepiony nevkemiyHoro npouecy
Table 6

Evaluation the effectiveness of treatment and prevention measures in children with AL, depending on the

stage of the leukemic process

Mepioa Yucno pjteit Mo3sutueHuit edpexr Yacrtkosuii edpexr be3 edpekry
Periods of AL N of of children Positive effect Partial effect No effect
abc.y. /n % A6c.y. /n % abc.y. /n %
| roctpuii nepiog, / | acute 75 26* 347 21 28,0 28* 37,3
Mepion, XT / Chemotherapy 94 30* 31,9 20 16,0 4 46,8
Pewmicisi / Remission 92 57 62,0 21 22,8 14 15,2
Beoro / Total* 261 113 433 62 23,8 86 32,9

lMpumiTka. * — pi3HMLA NOPIBHSHO 3 NepiogoM pemicii focTosipHa, p<0,05; ¥_3 ypaxyBaHHsM nepebyBaHHst fiiTeli B PisHUX nepiofax.
Note. * — significant differences compared to the remission period (p<0.05); ¥ taking into account different periods in the same child.
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HOMY Ta 4aCTKOBOMY eekTy y 46 oci6. ¥ 8 mireit (14,8 %)
edeKT Bin JiKyBaHHS OyB BiACYTHIi i 11i MaLlieHTU CTaHO-
BUJIU TPYITy HiIBUILEHOTO PU3MKY 3 OHKOIeéMaTOJIOTTYHO1
MaTOJIOTii i TOTPeOyBaIM MOAAIBIIOTO CIIOCTEPEKEHHS.

OTpuMaHi AaHi cBimyaTh MPO HEOOXiMTHICTH CBO€YAC-
HOI'0 3aCTOCYBaHHS 3aXOjiB KOpPEKIlii OpraHiyHOro Ta
MiHEpaJIbHOIO MaTPUKCY KiCTKOBUX CTPYKTYP 3 METOIO
ONTHUMi3allil mepebiry rocTpux JeKeMilt y niTeit Ta mok-
palleHHS SIKOCTi iX XKUTTSI.

BUCHOBKU

1. 1031 onpoMiHEHHS XBOPUX 3HAXOAUJINCH B MeXaX Bil
0,12 no 14,0 m3B (cepenHi mo3u craHoBwM 3,66 + 0,11
M3B). He BcTaHOBIEHO 3B’SI3KY MiXK 103aMU1 OITPOMiHEH-
HSI Ta IIOKa3HUKAaMMU, SIKi XapaKTepU3yIOTh CTaH CTPYKTY-
pM KiCTKOBOI TKaHMHU, i MeIiaHOI0 BUKMBAHOCTI XBO-
pux. He BU3HaYeHO pi3HUILII B MOKAa3HMUKAX MOPiBHSHO 3
JTIiTbMU 3 TOCTPUMU JICUKEMisSIMU, SIKi TIPOXKUBAIN B €KO-
JIOTIYHO CIIPUSITIMBUX YMOBaX.

2. Pe3ynbratu 00CTeKeHHST XBOPUX Ha rOCTpi JeiiKeMii B
yci niepioau JieiikemiuHoro npoiecy (I roctpuii mepion,
nepio xiMioTepariii, pemicii) BUSIBUIM 3MiHU B MapKe-
pax gerpagaiii CTpyKTypu KiCTKOBOI TKAHMHMU Ta 1X €H-
JOKPMHHIN perymsuii, 1o CBiZYWUTh MPO HEOOXiAHICTh
3aCTOCYBaHHS JIiKYBJIbHO-TIPO(ITAKTUYHUX 3aXO[iB Y
MNalLi€HTIB HA BCiX eTarax JiKyBaHHS i CHOCTEPEXKEHHSI.
3. BuznaueHi o3HaKM, sIKi MaloTh 3B'I30K 3 BiKOM XBOPHX
Ha rocTpi JeiiKeMii: y miTeit 7o 7 poKiB 3HMKEHIi IIiJib-
HICTh KiCTKOBOI1 TKAaHWHU, PiBHI KaJibllil0, KOPTU30Jy B
CUpPOBATLi KPOBi Ta MiABUILEHUI BMICT JTy>kKHOI (poca-
Ta3u B CUPOBATLi KPOBi Ta OKCUIIPOJiHY B Ceui.

4. 3acTocyBaHHSI PO3pO0JEHOr0 HAMU KOMILJIEKCY JIiKy-
BaJIbHO-TIPO(iTaKTUYHUX 3aXOMiB y MiTeil, XBOpUX Ha
rocTpi JeikeMii, SKuii mepeadayaB 3aCTOCYBAHHS TIpe-
napariB KaJibllilo, [IiLMHY, BiTaMiHiB Bs, Bis, Mikpoee-
MEHTIB, KOPEKIIil0 KMCIOTHO-JIY>KHOI piBHOBaru KpoBi
Ta E€HAOKPUHHOIO CTaTyCy, CIPUSUIO TO3UTHUBHOMY
epexry y 62,0 % xBopux B mepiodi pemicii, ripriumii
eeKT CrocTepiraBcs y MaIi€HTIB 3 HECTIPUSTIMBUM TIe-
pebiroM 3aXBOpIOBaHHS.

5. Y 10,0 % niteii Tpynu TOPIiBHSIHHSI BiIMi4alOThCS
MPOSIBM OCTEOIIEHIYHOIO CHMHIPOMY, IO CBITUMUTH IIPO
HasSBHICTb MIPOIIECIB erpanallii KiCTOK Ta HEOOXiTHICTh
3aCTOCYBAaHHS JIIKYBaTbHO-TIPOMITaKTUYHUX 3aX0/IiB.
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tial effect in 46 people. In 8 children (14.8 %) the
effect of the treatment was not available and these
patients were at increased risk of hematologic
pathology and needed follow-up.

These data suggest the need for timely applica-
tion of correction of organic and mineral matrix
of bone structures to optimize the course of
acute leukemia in children and improve their
lives quality.

CONCLUSIONS

1. Radiation doses of patients were in the range of
0.12 to 14.0 mSv (mean doses were 3.66 = 0.11
mSv). No relation was established between doses
and indices that characterize the state bone struc-
ture and the median survival of patients. No differ-
ence was defined in indices compared to children
with acute leukemia who living in environmental-
ly favorable conditions.

2. The examination of patients with acute
leukemia during all periods of leukemic process
(the I acute phase, chemotherapy and remission)
found changes in markers of bone degradation
patterns and their endocrine regulation, which
indicates the need for treatment and prevention in
patients at all stages of treatment and observation.
3. The features that are associated with the age of
acute leukemia patients were identified: in chil-
dren under 7 years reduced bone density, low lev-
els of calcium and cortisol and high content of
serum alkaline phosphatase and urine oxyproline.

4. Application of developed complex treatment
and preventive measures in children with acute
leukemia, which included the use of calcium,
glycine, vitamins B¢, B;s, microelements, correc-
tion of acid-base balance of the blood and
endocrine status, contributed to the positive effect
in 62.0 % of patients in remission, worst effect was
observed in patients with unfavorable disease
course.

5. In comparison group 10.0 % of children had
osteopenic syndrome manifestations indicating
the presence of bone degradation processes and
the need for health care measures.

REFERENCES

1. Bianco P. Bone and the hematopoietic niche: a tale of two stem
cells. Blood. 2011 May 19;117(20):5281-8.

2. Szabo E, Rampalli S, Risueno RM, Schnerch A, Mitchell R, Fiebig-
Comyn A, et al. Direct conversion of human fibroblasts to multilin-
eage blood progenitors. Nature. 2010 Nov 25;468(7323):521-6.

201 =&



KJTIHIYHI

AOCNIAXKEHHA

ISSN 2304-8336. pobnemn pagiauiiinoi Meouunkm Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2014. Bun. 19.

3. Metabolomics of the Tumor Microenvironment in Pediatric Acute
Lymphoblastic Leukemia / S. Tiziani, Y. Kang, R .Harjanto [ et al.] // PLoS
One. — 2013. — Vol. 8, No. 12. — ¢82859.

4. Becker P. S. Dependence of acute myeloid leukemia on adhesion within
the bone marrow microenvironment [Electronic resource] / P. S. Becker //
Scientific World J. — 2012. — Vol. 2012, Article ID 856467. — 4 p. —
Available from : http://dx.doi.org/10.1100/2012/856467.

5. CraH KiCTKOBOI CTPYKTYpY Y AiTEN, XBOPUX Ha rOCTPY NeikeMito, ki 3a-
3HaloTb Aji HecnpusTaeMx dakTopiB BHacninok agapii Ha YAEC / B. T. be-
fewko, 1. A. basuka, K. M. bpycnoea [Ta iH.] //Jlikap. cnpasa. — 2011. —
Ne 7/8. — C. 29-37.

6. Wit J. M. Endocrine regulation of longitudinal bone growth / J. M. Wit
C. Camacho-Hubner // Endocr. Dev. — 2011. — Vol. 21. — P. 30—41.

7. MNpuHumnu  GOpMyBaHHS rpyn  PU3UKY 3  OHKOrematonoriyHux
3aXBOPIOBaHb Ta MPOrHo3 nepebiry neiikeMmiit y AiTeid, ki MeLKaloTb Ha
3a0pyaHeHNX padioHyKiaaMn TepuTopiax YKpaiHu : MEeTOAMYHI PeKoMeH-
pauii / B. . bebewwko, 0. B.Kyuep, K. M. bpycnosa [ta iH.]. — K. : [0. B.],
2005 p. — 21 c.

3. Tiziani S, Kang Y2, Harjanto R2, Axelrod J2, Piermarocchi C3,
Roberts W4, Paternostro G2. Metabolomics of the Tumor
Microenvironment in Pediatric Acute Lymphoblastic Leukemia / S.
Tiziani, Y. Kang, R .Harjanto, J. Axelrod, C. Piermarocchi [ et al.]
// PLoS One. 2013 Dec 13;8(12):82859.

4. Becker PS. Dependence of acute myeloid leukemia on adhe-
sion within the bone marrow microenvironment [Internet].
ScientificWorld Journal. 2012;2012:856467. 4 p. Available from :
http://dx.doi.org/10.1100/2012/856467.

5. Bebeshko VH, Bazyka DA, Bruslova KM, Volodina TT, Liashenko
LO, Panchenko LM, Tsvietkova NM. [State of bone structures in
children with acute leukemia, experiencing unfavorable factors
from Chornobyl accident]. Lik Sprava. 2011 Oct-Dec;(7-8): 29-37.
Ukrainian.

6. Wit JM, Camacho-Hubner C. Endocrine regulation of longitudi-
nal bone growth. Endocr Dev. 2011;21:30-41.

7. Bebeshko VG, Kycher OV, Bruslova KM, et al. [Principles of for-
mation of risk group of oncohematological diseases and forecast
of current of leukemia in children living in contaminated areas of
Ukraine: methodological recommendations]. Kyiv: [s. n.]; 2005.
21 p. Ukrainian.

Cmamms Haditiwaa do pedaxuii 2.06.2014

Received: 2.06.2014

(1) 202





