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IMPOJII®GEPATUBHO-TU®EPEHIIINHI ITPOLIECHU B
KICTKOBOMY MO3KY ITPU ITPOBEJIEHHI XIMIOTEPAIIII
3AJIEZXKHO BIJI OBMIHY 3AJII3A Y AITEN 3 TOCTPUMMU
JIM®OBJACTHUMMU JIEUKEMISIMM, XKUTEJIIB
PAJIIOAKTUBHO 3ABPYIHEHUX TEPUTOPIN YKPATHU

MeTa: Bu3HaunTV BNiMB 06MiHy 3ani3a Ha npouecu nponidepauii, sudepeHuitoBaHHA Ta TUNW BiLHOBNEHHSA NAHOK re-
Mornoes3y B nepiofu ximiotepaniiy giteit 3 roctpumu nimdobnactHumu neitkemiamu ([J1J1), kutenis pagioakTmeHoO 3a6-
pyaHeHux Teputopinn (P3T) Ykpainu.
Marepianu Ta meTogu. O6cTexeHo 61 xBoporo Ha [J11 Bikom Big 3 go 15 pokis, xutenis P3T Ykpainu. Mepiog cnoc-
TepexeHHs — 20 poki. Po3nogin xsopux 3a BapiaHtamu [J1J1 Takuit: npe-B — 7, «3aranbHuii» Tun — 50, npo-B — 4. Xi-
mioTepanito (XT) nauieHTam npoBoMAM 3a afanToBaHUMK npoToKonamu bepniH-®paHkdypT-MioHcTep rpynu (BFM).
Mepiop 0-1 Bignosifae nokasHuKaM go novatky XTI, 1-i i 2-i1 nepiogn — Tepanii iHAYKUiT pemicii; 3, 4 Ta 5-1 — KOH-
conipauii. BuByanu nokasHuku remorpam, mienorpam B yci nepiogn XT. JocnimKyBanu piBHi cMpoBaTKOBOro 3anisa
(C3), cuposatkosoro deputury (CP) Ta TpaHcdhepuHy B cMpoBaTLi KpoBi. BpaxoByBanu pe3ynbraTv NikyBaHHA XBO-
pux. Po3paxoByBanu 4o3u oNnpoOMiHEHHA Ha KiCTKOBMUI MO30K LiTei.
Pe3ynbratu. KnitnHHicTb KicTkoBoro mo3sky (KM) 3a uucnom mienokapioyutis (MKLL) 6yna Hainbinbw sucokoio fo XT
((202,0 + 21,2) [/n) 3a paxyHOK NyXAWHHOTO KIOHY i 3HWMXyBanack B nepiofu Tepanii iHayKLii pemicii Ta nigBuwysa-
nacb B nepioan koHconipauii ((126,7 + 11,5) [/n), ogHak He BMXOAMNA 3a MeXi HOPMATMBHUX BenuyuH. YacTiwe
BigHoBneHHs KM npu nposepeHHi XT BifOyBanocb 3a rpaHynouuTapHUM TUMNOM; €PUTPOILHMIA TUN cnocTepiraBcs y
TPETUHMW XBOPUX NILe HA noYyaTKy XT; MOHOLMUTApHUIA TUN OYB XapaKTepHUit 4na NaLieHTiB y nepwi nepioamn KOH-
conipauii. Micnsa 3akiHuyeHHs XT Bmict C3 'y 62,3 % piteit 6yB y HOPMATUBHUX MexaX, y 37,7 % — NiABULLEHWIA,
(38,0 + 2,1) mkmonb/n. PiBeHb CP y 24,6 % xBOpux byB BUCOKUIN — (345,3 + 16,4) HF/MA, WO CBIAYMTL NPO HAZAULLIOK
3ani3a B opraHi3mi. PiseHb CP y piteit nicns 3akiHyeHHs XT 6yB Buie npu npo-B-MNJ1 - (485,0 + 22,7) Hr/mn, nopiBHAHO
3 npe-B-MJJ1 - (278,3 + 19,6) Hr/mn Ta «3aranbHum tunom» — (311,1 + 21,3) Hr/mn, (p < 0,05). BctaHoBNEHO 3BOPOT-
HUN KOpensALinHUI 3B'A30K Mix nporHo3om nepe6iry 11 Ta pisHem (3 (r=-1,0; p<0,001) i C® (r=-0,44; p<0,05).
CepepHi po3un onpomiHeHHs Ha KM y xBopux cknaganu (3,87 + 1,12) m3B i Ui 031 He BNAWBANMU Ha TUMKU BiAHOBNEH-
H KM npu npoBepeHHi XT Ta 06MiH 3ani3a.
BucHoBku. pouecn nponicepauii i gudepeHuitoBaHH:A €1eMeHTiB remonoe3y npu BiHOBAEHHi KiCTKOBOrO MO3KY Y
xBopwux Ha [J1J1 npu npoBeaexHi ximioTepanii 3anexarb Big 06MiHy 3aniza. Hagnuwok 3aniza B opraHiami HeratTuBHo
BMIMBAE HA NPOrHO3 Nepebiry 3aXBOpIOBaHHSA Y AiTei.
KntouoBi cnoBa: pitu; roctpi nimobnacTHi neitkemii; ximioTepanis; TMn BifHOBNEHHA KiCTKOBOTO MO3KY; OOMiH 3ani-
3a; pafiauinHuin dakrop.

[pobnemn pagiauiviHoi Meguuwtmy 1a pagiodionorii. 2025. Bun. 30. C. 322—333. doi: 10.33145/2304-8336-2025-30-322-333

b«J BpyciioBa Katepuna MuxaiiniBHa, katerina 142@ukr.net

(1) 322




CLINICAL

RESEARCH

ISSN 2304-8336. pobnemu pagiauiiivoi Meguunkm 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2025. Iss. 30.

D. A. Bazyka', V. A. Zhovnir', K. M. Bruslova't«<, L. O. Lyashenko', T. I. Pushkareva',

N. M. Tsvietkova', 1. V. Trychlib', S. M. Bakalinska®, T. P. Gavrylenko®, Z. M. Rodina?,

S. G. Galkina', V. G. Kondrashova', Zh. S. Yaroshenko', L. O. Gonchar', S. M. Iatsemyrskyi',
V. D. Pismenniy?, V. G. Boyarskyi', O. Y. Pleskach’', T. O. Chernysh'

!State Institution «National Research Center for Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine», 53 Yuriia lllienka Str., Kyiv, 04050, Ukraine

0. 0. Bogomolets Memorial National Medical University, 13 Taras Shevchenko Blvd, Kyiv, 01024,
Ukraine

‘Consultative and Diagnostic Center #1 of Kyiv City Darnytsky district, 8D Trostianetska St., Kyiv,
02091, Ukraine

THE PROLIFERATIVE-DIFFERENTIAL PROCESSES IN BONE
MARROW UNDER CHEMOTHERAPY DELIVERY DEPENDING
ON THE IRON METABOLISM IN CHILDREN WITH ACUTE
LYMPHOID LEUKEMIA LIVING IN RADIOLOGICALLY
CONTAMINATED TERRITORIES

Objective: assessment of the role of iron metabolism in proliferation, differentiation and hematopoietic recovery
types under the chemotherapy (CT) delivery in children with acute lymphoid leukemia (ALL), living in radiological-
ly contaminated territories (RCT) of Ukraine.
Materials and methods. The ALL patients (n = 61) aged 3 to 15 years, residing in RCT, were examined. The observa-
tion period was 20 years. There were pre-B (n = 7), «general» type (n = 50), and pro-B (n = 4) ALL variants among
the study subjects. Patients had received CT according to the adapted protocols by the Berlin-Frankfurt-Munster
group (BFM). Study schedule featured the Period «0» before the CT initiation with respective studied parameters,
Period 1 and Period 2 corresponding to the remission induction therapy, and periods 3, 4 and 5 corresponding to the
remission consolidation therapy. The hemogram and myelogram parameters were studied during all periods. Serum
iron (SI), serum ferritin (SF) and transferrin levels were assayed. The results of treatment were taken into account.
Radiation doses to the bone marrow (BM) were calculated.
Results. There was the highest BM cellularity by the number of myelokaryocytes (MKC) ((202.0 + 21.2) G/l) before
CT initiation due to the tumor clone followed by a decrease during periods of remission induction therapy and
increase during periods of consolidation ((126.7 + 11.5) G/), not exceeding however the limits of normative values.
More often the BM recovery during CT had occurred by the granulocytic type. The erythroid type was observed in a
third of patients only at the beginning of CT. The monocytic type was specific to the patients in the first periods of
consolidation. After the end of CT the content of iron in 62.3 % of children was within normal range with in 37.7 %
of them being increased ((38.0 + 2.1) umol/L). Level of iron in 24.6 % of patients was high ((345.3 + 16.4) ng/ml),
indicating an excess of iron in the body. Level of iron after the CT completion was higher in pro-B-ALL type cases
((485.0 + 22.7) ng/ml) compared to pre-B-HLL ((278.3 + 19.6) ng/ml) and «general» type ones ((311.1 + 21.3) ng/ml)
(p<0.05). An inverse correlation was established between the ALL prognosis and SI (r=-1.0; p<0.001) and SF lev-
els (r=-0.44; p<0.05). The average radiation dose to the BM was (3.87 + 1.12) mSv with no effect on the type of
BM recovery during CT and iron metabolism.
Conclusions. Proliferation and differentiation of hematopoietic elements during the BM recovery in ALL patients
under CT depend on the iron metabolism. Excess iron in the body negatively affects the disease prognosis in chil-
dren.
Key words: children; acute lymphoid leukemia; chemotherapy; type of bone marrow recovery; iron metabolism;
radiation factor.
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BCTYII

ITpouecu mponidepanii Ta audepeHLilOBaHHS eJfie-
MEHTIB KiCTKOBOIO MO3KY 3ajiexXaTb BiJl 6aratbox ¢ak-
TOPiB, B TOMY YUCJIi BiJl (PYHKITIOHYBaHHS CTPOMaJIbHO-
ro MikpooTouyeHHs [1]. MikpooTO4YeHHSI KiCTKOBOTO
Mo3Ky (KM) cripusie peryssiii KpoOBOTBOPEHHS uepes
HajallTOBAaHUM OajlaHC TIPOLIeCiB CAMOOHOBJICHHS,
MIXKJTITUHHY B3a€EMOJiI0 Ta ceKpellii IMTOKIHIB, sKi
i1 9ac JeiKeMOTeHe3y 3MiHIOIOThCS i CIIPUSTIOTh POCTY
NYXJIUHHOTO KJIOHY [2—4].

Y BiZHOBJEHHiI remMoroesy IIiJ 4ac MOpOBEAEeHHS
ximioreparii (XT) roctpux nefikemiil BigirpaloTh poJjib
CTOBOYPOBi TeMOIMOETUYHI KJIITUHM, Me3eHXiMalbHi
eJIEeMEHTH Ta peryasTopHi pakropu [5—8].

3aii3o 6epe yJacThb y (PyHKIiOHYBaHHI KiCTKOBOMO3-
KOBOr0 KpOBOTBOPEHHSI, OCOOJIMBO Ha eTarax BiIHOB-
JIEHHS eJIeMEHTiB reMornoe3y Iicis mienocynpecii. o-
BeACHO, 110 OayjlaHC 3ajli3a B OpPraHi3Mi 3aJIeXKUTh Bil
¢yHKIiT pepornopTUHY Ta rerncuany [9].

DeputH — 1e OITOK, SIKW HEOOXiZHWUI s
30epiraHHs Ta JOCTaBKM 3ajliza. PEepUTHH CUPOBATKU
kpoBi (C®) e MapkepoM rocTpoi da3u 3arajeHHs.
[xxepenoM ¢GepuTHHY ITiI 4Yac 3amajeHHS CIyTYIOTh
Makpodaru Ta ToLKomKeHi TKaHuHu [10]. ¥V 0inb-
IIOCTi XBOPUX MPUUYMHOIO TTOPYIIEHb B OOMiHi 3ajti3a €
TpaHcy3il KOHUEHTpaTy epuTpouuTiB [11].

Hapgnumoxk 3amiza B opraHi3mi TiCHO TIOB’sI3aHUWIA 3
OKMCHUM CTpecoM, OakTepialbHUMM iHMEKIisIMU i
cucteMHUM 3anajeHHsiM. IIpu piBHi CHpPOBaTKOBOTO
3ayiza (C3) Bumie 30 MKMOJIb/JT 30i/IbIIYETHCSI PiBEHD
C®, criocrepira€Tbes MOPYLIEHHS PiBHOBAru Mix Iie-
PEKMCHUM OKHMCHEHHSIM JilliIiB Ta aHTUOKCUIAHTHOIO
cUCTeMOl0 TOpiBHSIHO 3 KoHTpojeM (C3 po 15
MKMoJib/n) [12]. Hapnuinok 3amiza y maiieHTiB 3 TOCT-
puMU Mi€I0igfHUMU (popMaMU JeKeMiil cipusie mora-
HOMY TIpOTHO3Yy XBopoou [13].

3aizo 6epe yyacTb y KicTKOBOMY roMeocTasi. [lepeBaH-
TaXKeHHs 3aJli30M ITOCUJIIOE OCTCOKJIACTUYHY Pe30pOlIito
KicTKOBOI TKaHWHM [14, 15]. B ymoBax repeBaHTaXkKeHHS
3aJ1i30M CITOCTEPIra€ThCsl MPUCKOPEHE pyHHYBaHHS
KIiCTOK, a He 3MeHILIeHHs iX hopMyBaHHs [16]. Lle, B cBoIO
Yyepry, BIUIMBAE Ha CTaH CTPOMAJIBHOTO MiKPOOTOUEHHS
Ta pereHepaTuBHY 30aTHICTL KM [17].

Bonnouac, oOManb poOiT, sIKi MPUCBSIYEHi BiTHOBIEH-
Hio KM min yac mpoBeaeHHs X1 roctpux jeikemiil 3a-
JIeXXHO Bif oOMiHy 3aiiza. Majno iHdopmallii CTOCOBHO
BILIMBY 3aJ1i3a Ha MTPOLIECU BiIHOBJIEHHSI KiCTKOBOTO MO3-
Ky TIiCJIs1 Mi€eJIocyTIpecii y IiTeli 3 roctpumu giMdooaacT-
Humu neiikemisamu (ITIJT). Hemae po®GiT, 110 iHpopMyoTh
npo ¢hyHkuioHnyBaHHs1 KM y aireii 3 IT71JI, xkxuteniB pamio-
akTMBHO 3a0pynHeHux Teputopiii (P3T) Ykpainm.
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INTRODUCTION

Proliferation and differentiation of the bone marrow
(BM) elements depend on many factors, including
the functioning of stromal microenvironment [1].
The BM microenvironment contributes to regulation
of hematopoiesis through a fine-tuned balance of
self-renewal processes, intercellular interaction and
secretion of cytokines that evolve within leukemoge-
nesis and promote the growth of tumor clone [2—4].

Hematopoietic stem cells, mesenchymal ele-
ments and regulatory factors play a role in restora-
tion of hematopoiesis during chemotherapy (CT)
for the acute leukemia [5—8].

Iron is involved in the functioning of BM
hematopoiesis, especially at the stages of restoration
of hematopoietic elements upon myelosuppression.
It has been proven that the balance of iron in the
body depends on function of ferroportin and hep-
cidin [9].

Ferritin is a protein required for the storage and
delivery of iron. Serum ferritin (SF) is a marker of
the acute phase of inflammation. Macrophages and
damaged tissues are the source of ferritin under
inflammation [10]. In most patients the transfusion
of red blood cell concentrate are the cause of iron
metabolism disorders [11].

Excess iron in the body is closely associated with
oxidative stress, bacterial infections and systemic
inflammation. At the serum iron (SI) level above 30
umol/1 the level of SF increases and an imbalance
occurs between the lipid peroxidation and antioxi-
dant system compared to controls (SF up to 15
umol/1) [12]. Excess of iron in the acute myeloid
leukemia patients contributes to a poor disease
prognosis [13].

Iron is involved in bone homeostasis. Iron over-
load enhances the osteoclastic bone resorption [14,
15]. Under conditions of iron overload the acceler-
ated bone destruction is observed, rather than a
decrease in their formation [16]. This, in turn,
affects the state of stromal microenvironment and
regenerative capacity of BM [17].

At the same time, there are few works devoted to
the BM recovery during CT for acute leukemia
depending on the iron metabolism. There is sparse
information on the effect of iron on the bone mar-
row recovery upon myelosuppression in children
with acute lymphoid leukemia (ALL). And there are
no works devoted to the BM function in children
with ALL, living in the radiologically contaminated
territories (RCT) of Ukraine.
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BuzHauuTu BriiuB 0OMiHY 3a1i3a Ha MPOLIECH MPOJTi-
departii, tndepeHIitoBaHHSA Ta TUITM BiTHOBJICHHS
JIAHOK TeMOITIoe3y B Tepioau XiMmioTepamii y miteit 3
TOCTPUMMU J1iMGPOOJACTHUMMU JIEHKEMisIMU, XKUTEJiB
pagioakTUBHO 3a0pyIHEHUX TEPUTOPiil YKpaiHu.

MATEPIAJIN TA METOJIH

O6c¢cTexeno 61 xsoporo Ha I'JIJI, BikoM Big 3 mo 15
pokiB. Bik XBopux BpaxoByBaBCsl Ha 4ac BCTaHOB-
JeHHs1 piarHosy. Hitu Oynau xuteinsiMmu KUiBCHKOI,
Kutomupcokoi ta YepHiriBcbkoi obOnacteit Yk-
paiHu. 3 HuUX: xJIon4yukiB Oyn0 39, miBuat — 22. Bci
HalieHTU JiKyBaJuCh Yy BiJaiJIeHHI pamialiiiHOl re-
marosorii mutadoro BiKy kimiHiku HHIIPMIO.
Ilepion cnoctepexenHs — 20 pokis (3 2002 mo 2022
piK).

Hiarno3 I'JIJI ta po3nofdin XBOpUX 3a BapiaHTaMu
BcTaHoBmoBanu 3rinHo 3 FAB-kmacugikaiieio Ta
pesyiabraTaMu iMyHO(MEHOTUITyBaHHS OJIaCTHUX
KJIITMH KiCTKOBOTO MO3KY. HociaskeHHST MPOBOANIN
y Bigaimi kjaiHiyHoi imyHoJsorii IKP (3aBimyBau
Bimmimy — akan. HAMH VYkpainu . A. baszuka).
Posnogin xinbkocti xBopux 3a Bapiantamu [JIJI Ta-
Kuii: ipe-B — 7, «3araapHuit» tmm — 50, npo-B — 4.
XT mpoBommiau 3a amalTOBaHUMHU IIPOTOKOJIAMM
Bepnin-®paukdypr-MrwoHctep rpynu  (BFM).
Ilepion 0-ii BinmoBinaB mokasHukam a0 rmoyarky XT,
-1 i 2-i1 mepiogn — Teparii iIHAYKLii peMicii, 3, 4 Ta
5- — KOHcoJfigalii pemicii 3rifHo 3i CTaHIAPTHUM
MPOTOKOJIOM JIiKyBaHHSI.

BuBuanu nmokasHUKHU MiejorpaM B Mepioau JiKy-
BaHHs 3a TIpoToKojioM XT. Bchoro mpoaHaitizoBaHO
377 pe3yabraTiB KiCTKOBOro MO3Ky. Mieaorpamu
JIiTeid MigpaxoByBaJiM B CBITJIOBOMY MiKpOCKOIMi
(30inpmenHs x 1000) mics 3adapBiaeHHS MperapaTiB
3a [laneHnreitMom. [TokazHUKMU reMorpamM BU3HaYaIu
Ha aBTOMaTUYHOMY remoaHantizatopi MicroCC-18
(CLA).

Hocnimxysanu piBHi C3, CD ta TpaHchepuHy B
cuposatii KpoBi B nepiogax XT.

CHpusITIUBUI pe3yIbraT XBOPOOM BBaXKaBCS, SIK-
1110 AUTHWHA XXWBa; HECIIPUSATIANBUI — SIKIIO MAIli€HT
noMupaB (JieTaabHUI BUITAN0K).

o031 onmpoMiHEHHS Ha KiCTKOBUI MO30K pO3paxo-
BYBaJIY 3a BeCb Iepiofl MPOXXMBAHHS TUTUHU Ha P3T
3rigHo 3 [18].

OOpoOKy OTpUMAaHMX MaTepialiB TPOBOAWIU 3a
MeTOoAaMM MaTeMaTU4YHOI CTaTUCTUKU: KOe@illieHT
kopersuii Cr’roneHra, Ilipcona, 2 kputepiit ITipco-
Ha (https://www.socscistatistics. com/tests).

OBJECTIVE

Assessment of the role of iron metabolism in prolifer-
ation, differentiation and hematopoietic recovery
types under the CT delivery in children with acute
lymphoid leukemia, living in radiologically contami-
nated territories of Ukraine.

MATERIALS AND METHODS

The ALL patients (n = 61) aged 3 to 15 years, namely 39
boys and 22 girls were examined. The age was taken into
account at the time of diagnosis. Children were residents
of the Kyiv, Zhytomyr and Chernihiv oblasts of Ukraine.
All patients were treated at the Department of Pediatric
Radiation Hematology of the NRCRMHO. The obser-
vation period was 20 years (from 2002 to 2022).

The diagnosis of ALL was established and patients
were distributed by the disease variants according to the
FAB classification and results of immunophenotyping
of the BM blast cells. The study was conducted at the
Department of Clinical Immunology of the Institute of
Clinical Radiology (Head Department D. A. Bazyka,
Academician of the National Academy of Medical
Sciences of Ukraine). There were pre-B (n = 7), «gen-
eral» type (n = 50), and pro-B (n = 4) ALL variants
among the study subjects. CT was delivered according
to the adapted protocols of the Berlin-Frankfurt-
Munster group (BFM). Study schedule featured the
Period «0» before the CT initiation with respective
studied parameters, Period 1 and Period 2 correspond-
ed the remission induction therapy, and Periods 3, 4
and 5 corresponded the remission consolidation thera-
py according to the standard treatment protocol.

Myelogram parameters were studied during the treat-
ment periods according to the CT protocol. A total of
377 bone marrow results were analyzed. Myelograms
were counted in a light microscope (x 1000) after stain-
ing the preparations according to Pappenheim.
Hemogram parameters were received on the automat-
ic hemoanalyzer MisroCC-18 (USA).

Serum levels of SI, SF and transferrin were assayed
during the CT periods.

A favorable outcome of the disease was considered if
the child was alive and unfavorable if the patient died
(fatal case).

The radiation doses to BM were calculated for the
entire period of the child’s stay in the RCT according
to [18].

The obtained data were processed using mathemati-
cal statistics methods i.e. the Student’s and Pearson’s
correlation coefficients, and x> Pearson’s criterion
(https://www.socscistatistics. com/tests).
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PE3VYJIBTATU TA OBTOBOPEHHS

O6crexxeno 61 xBoporo Ha I'JIJI. IlposeneHo pos-
noAia aiTeid 3a nepiomaMu npotokosy X1, BapiaHTa-
mu [JIJT (mpo-B-TJIJT — 11,5 %; «3aranbHUil» TAI
I'JIJT — 82,0 %; ipo-B-TJIJT — 6,5 %), TUITOM BiZHOB-
JieHHss KM (tun 1 — epuTpoigHUiA TUIT — YMCIIO €PUT-
poinHux KimituH > 30 %; 2 — rpaHyIOLUTaApHUIA TUIT —
YUCJIO TpaHyJIoOUMTaApHUX KIThH > 50 %; 3 — rpaHy-
JIOLIUTAPHO-MOHOLUTAPHUI TUIT — YMCJIO TpaHyJIo-
HUTapHUX K1iTuH > 50 %, MmoHouutiB > 5%; 4 — Mo-
HOLIUTAPHUI TUI — YMCJIO MOHOLMUTIB > 5 %).

Knitunnicts KM (uncno mienokapionuriB (MKII)),
YHCENbHICTh Ta CKJIaJ €JIEMEHTIB JJAHOK TeMOIMOoe3y
XapaKTepUu3yloTb Mpolecu IpoJjidepauii Ta aude-
pPEHLIiIOBaHHSI KJIITUH-TIONEPEAHUKIB.

B tabnuui 1 npencrasinena Kinbkicth MK y miTeit
3ajiexxHo Bin mepioaiB XT. HaliBuiua KilbKicTh ene-
MeHTiB B KM 0Oyna go noyatky XT 3a paxyHOK ITyX-
JIMHHOTrO cyocTparty. [1pu npoBeneHHi JliKkyBaHHS B 1-
My Ta 2-My nepionax BimOyBajach epaaMKallisl 1aTo-
JIoriyHuX ejaeMeHTiB i yncio MKII BiporigHo 3HMKY-
Bajoch (p < 0,05). B 3-my Ta 4-My nepiomax 4ucio
MKII He po3spi3Hsioch i 0ya0 HopmaTuBHUM. Kiti-
TUHHICTb MiABUILYBaJIaCh B 5-My MepioAi MOPiBHIHO
3 nonepeaHiMu. Xoua y mnauieHTiB unucio MKII He
BUXOIMJIO 32 MEXi HOPMAaTUBHUX BEJIMYMH.

Posnoain piteit 3a kinbkictio MKII B KM 3a rpa-
naiisimu (HopMaTuBHi BeaunurHu 50—150 I'/i, rinep-
KJIiTUHHICT, — Bue 150 I'/A, TiNOKJIiTMHHICTD —
axae 50 I'/m) y miteit 3 IJIJI B mepionn JiKyBaHHS
HagaHo B Tabnui 2. Jlo mouaTtky XT i B pi3Hi mrepioan
JIIKyBaHHSI XapaKTepHUMU IS XBOpUX OyJIM HOpMa-
TuBHI mokazHuku MKII. YacTiure BuIlia KJIiTUHHICTb
KM cnocrepiranace B 5-my nepioi.

IIpouecn mudepenuiroBanHg B KM o1iHoBamm 3a
JJaHKaMM KPOBOTBOPEHHS. AHali3yBaJu TUIIM Bil-

Ta6nuusa 1
Kinbkicte MKL| 3anexHo Big nepioais XT (M + m)

Table 1
The MKC count depending on CT periods (M + m)

RESULTS AND DISCUSSION

The ALL patients (n = 61) were examined with data
selection by the CT protocol periods, ALL variants
(pro-B-ALL — 11.5 %; «general» type of ALL — 82.0 %;
pro-B-ALL — 6.5 %), and the type of BM recovery
(type 1 — erythroid type — number of erythroid cells
> 30 %; type 2 — granulocytic type — number of gran-
ulocytic cells > 50 %; type 3 — granulocytic-mono-
cytic type — number of granulocytic cells > 50 %,
monocytes > 5 %; type 4 — monocytic type — number
of monocytes > 5 %).

The BM cellularity (count of myelokaryocytes —
MKC), number and composition of elements of
hematopoietic lineages characterize the proliferation
and differentiation of precursor cells.

Table 1 presents the MKC count depending on CT
periods. The highest number of elements in BM due
to the tumor substrate was before the initiation of CT.
During treatment in the Periods 1 and 2 the eradica-
tion of pathological elements occurred and the count
of MKC significantly decreased (p < 0.05). In the
Periods 3 and 4 there was no difference in MKC count
being at that within normal range. Cellularity was
increased in the period 5 compared to previous ones,
although the MKC count did not fall outside the nor-
mative values.

The distribution of MKC count in BM by gradations
(normative values 50—150 G/I, hypercellularity —
above 150 G/1, hypocellularity — below 50 G/I) dur-
ing the treatment periods is given in Table 2. Before
the CT initiation and during different treatment peri-
ods the normative MKC values were specific for the
patients. Higher BM cellularity was observed more
often in the 5" period.

The differentiation processes in BM were assessed
by the hematopoietic lineages. Types of BM recovery

Mepion XT / CT period MKL, I'/n // MKC, G/I

0 202,0 = 21,2*

1 78,5 £5,3*

2 70,0 +7,2*

3 115,5 £ 19,8

4 106,9 = 9,6

5 156,5 = 7,6*
CepenHs BennymHa / Mean 1215+75

IMpumiTka. *PigH1LS MiX NOKa3HUKOM B nepioaax i cepeaHboto BennunHoto, p < 0,05
Note. *Difference with the mean value, p < 0.05
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Ta6nuua 2

Kinbkicte MKLL B KM y giten 3 1)1 3 ypaxyBaHHaAM nepiogy XT

Table 2

The MKC count in BM with taking into account the CT period

Mepiop, XT MKL, 50—-150 I/n MKL Buwe 150 I'/n MKL, Huxye 50 I[/n

CT period MKC 50—150 G/I MKC > 150 G/I MKC < 50 G/I

abc.y./n % abc.4./n % abc.4./n %

0 28 46,0 23 31,7 10* 16,3
1 46 75,4 10 16,4 5 8,2
2 52 85.2 9* 14,8 - -
3 34 59,7 20 32,8 T 11,5
4 40 65,6 10* 16,4 1* 18,0
5 18* 29,5 43 70,5 - -

Mpumitka. *PidHuus MiX nokasHukoM B Mexax nepiogis XT (3a x2), p < 0,05
Note. *Difference between the CT periods (by x2), p < 0.05

HoBieHHs1T KM y xBopux Ha I'JIJI npu npoBeneHHi XT.
Yacrime peectpyBaBcs Tt 2. Tum 1 mepeBaXkHO Bif-
MivaBcs B 1-My Ta 2-My niepiogax. Tun 3 6yB mputaMaH-
Huit 41,0 % niteit, sxi 3akinuysaau XT. Tun BimHOBIEH-
Hs 4 OyB XapaKTepHUI1 IJIsd MaiKe TTOJOBUHU MAIIiEHTIB
Ha moyYaTKy Kypcy KoHcomimauii (3-i1 i 4-#1 mepioan),
(ta6n. 3). i pe3yasratv BigoOpaxkaroTh BIJIUB OaraTbox
peryJoounx (akTopiB Ha JiHiliHY MPiOPUTETHICTh MPU
BigHoBIIeHHI KM, TakuXx sIK KOHLIEHTpaLlisl KOJIOHIECTU-
myaoiodoro ¢axkropy (KC®D), curHanbHi LIUISXH,
LLIJIBHICTh PELIENTOPIB, 110 € IPEAMETOM HU3KU JOCTiI-
KeHb [19].

Hamu Oynu nmpoaHalizoBaHi mpouecu audepeHii-
IOBaHHSl KiCTKOBOMO3KOBUX KJIITMH-IONEPEAHUKIB B
nepioau pereHepauii. BpaxoByBain moyaTKOBi Ta KiHIIe-
Bi eTanuy J03piBaHHS KJIITMH JIAaHOK TeMorioesy. K Bui-
HO 3 Tabnuili 4, BCi TOKa3HUKM MieJorpaMu OyJIN B Me-
>KaX HOPMaTUBHUX BEJIMYMH.

Cnin 3a3HauuTH, 1o npoBeaeHHs XT Ha moyaTky
Teparii iHAyK1il peMicii cynpoBOIXYBaJIOCh eKcleca-
MU TPaHYJOLUTONEHIN Pi3HOrO CTYIEHSI TSLKKOCTI Ta

Ta6nuusa 3
Tun BigHoBneHHs KM npu npoBeaeHHi XT y giten 3 M1

Table 3

Type of the BM recovery under CT in ALL pediatric patients

during the CT were analyzed. Type 2 was recorded
more often. Type 1 was mainly observed in the
Periods 1 and 2. Type 3 was specific to the 41.0 %
of children who completed the CT. Type 4 of
recovery was specific to almost half of patients at
the beginning of the consolidation course (Periods
3 and 4), (Table 3). These results reflect the role of
numerous regulatory factors on the linear priority
of BM recovery, such as the concentration of
colony-stimulating factor (CSF), signaling path-
ways, and receptor density, which are the subjects
of a number of studies [19].

Differentiation of the BM progenitor cells dur-
ing the regeneration periods was analyzed. The
initial and final stages of cellular maturation of the
hematopoiesis lineages were taken into account.
As can be seen from Table 4, all myelogram
parameters were within the normal range.

It should be noted that the delivery of CT at the
beginning of remission induction therapy was
accompanied by an excess of granulocytopenia of

Nepiop XT 1# 2 3 4

CT period abc.4./n % abc.4./n % abc.y./n % abc.4./n %
1 18** 29,5 19 31,1 15 24,6 9* 14,8
2 17+ 27,8 25** 41,0 10 16,4 9* 14,8
3 1* 1,6 31 50,8 6* 9,8 23+ 37,8
4 1* 1,6 5* 8,2 25** 41,0 30** 49,2
5 1* 1,6 40** 65,6 1 18,0 9* 14,8

Mpumitk. *MiHiMasbHi BeMMuMHY B Mexax Tuny sinHosrexHs KM (3a x2), p < 0,05; **MakcumanbHi BenndmHI B Mexax Tury BigHoenenHs KM (3a x2), p < 0,05.
#Tunu BigHOBNeHHs KM: 1 — epuTpoiHuiA TUN; 2 — rpaHYNOLMTAPHUIA TUM; 3 — rPaHYNOLWMTaPHO—MOHOLMTAPHWIA TUM; 4 — MOHOLMTAPHWIA THM.
Notes. *Minimum values within the BM recovery type (by %2), p < 0.05; **maximum values within the BM recovery type (by %2), p < 0.05.
#The BM recovery types: 1 — erythroid; 2 — granulocytic; 3 — granulocytic-monocytic; 4 — monocytic.
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Taonauusa 4

MNokasHuku mienorpamu y piteii 3 N1 npu BigHoBnenHi KM B nepioau XT (M £ m)

Table 4

Myelogram parameters in pediatric ALL patients under the BM recovery within CT periods (M + m)

Mokasuuku mienorpam / Myelogram parameters

Benunuunu / Values

MKL, I/n // MKC, g/l
EputpoigHi enementy Bci, % / Erythroid elements all, %

EputpoinHi enementn monopi (eputpodnactu), % / Immature erythroid elements (erythroblasts), %
EputpoinHi enemenTu 3pini (Hopmouutn), % / Mature erythroid elements (normocytes), %

Ipanynoumty Bci, % / Granulocytes all, %

HeitpodineHi rpaHynoumTy monogi, % / Immature neutrophilic granulocytes, %
HeiitpodinbHi rpaHynoumty 3pini, % / Mature neutrophilic granulocytes, %

Mowouutn, % / Monocytes, %
Jlimdpountn, % / Lymphocytes, %

89,08 = 11,2
21,25+23
1,07 £ 0,23
20,18 £ 2,2
48,19 £ 2,13
13,17 + 1,61
35,02 + 3,14
6,60 + 1,29
21,024

iH(eKLitHO-TPUOKOBMMHU YCKIAAHEHHIMM y 51 mati-
enra (84,6 %).

Pesynwratu nociimxkeHHs smicty C3 ta C® y miteii B
pi3Hi niepiogu XT mokasaau 3MiHU B OOMiHi 3aJli3a Ta
MiABUILIEHHSI MOKA3HUKIiB IOPiBHSHO 3 iHilliaJIbHUM
repiogoM Oo JiKyBaHHs (Ta0Oi. 5). Po3smomin miteii 3a
BMictom C3 micng 3akiHgeHHss XT mokasaB, IO y
62,3 % BiH O0yB HOpMaTuBHUi, Vv 37,7 % — migBuile-
Huit. Maiixe y uBepTi xBopux (24,6 %) pisenr CD OyB
BUIIMIA HOpMaTUBHOTO — (345,3 & 16,4) Hr/mi1. Bumict
TpaHceprHY B CUPOBATLI KPOBi Y XBOPUX He TIEPEBU -
11lyBaB HOpMaTuBHi i ctaHoBuB (3,82 = 0,21) r/a npo-
™ (2,8 £0,3) 1/1, (p <0,05).

TTopylieHHs1 0OMiHY 3aii3a i HaIJIMIIOK MOro B op-
raHi3Mi MOXYTb OyTH 0OyMOBJIEHI YMCJIEHHUMM TPaHC-
¢y3isIMU KOHLIEHTPATiB €PUTPOLIUTIB, TOKCUUHOIO
Ji€I0 LUTOCTATUYHMX IpernapaTiB i OKCUAAHTHUM
CTpecoM, TTOB’sI3aHi i3 3a;ydeHHSIM OiIKiB TocTpoi ¢a-
31 3aMajIeHHS], 1110 CBOEIO YePToI0 IIPU3BOIUTD 10 IIPO-
sIBiB Au3eputporioesy B KM.

ITicna 3akinueHHst Kypey XT piBenb CD OyB Buile y
xBopux Ha mpo-B-IJIJI i ckimagas (485,0 & 22,7) Hr/Mmi,
toni K mpu nipe-B-TJIJI Tta «3aranbHOMy» BapiaHTi

Ta6nuusa 5
Bmict C3 1a C® y piteid 3 1 B nepioau XT (M + m)

Table 5

varying severity and the infectious-fungal complica-
tions in 51 patients (84.6 %).

Assay of the content of SI and SF during different
periods of CT showed changes in the iron metabo-
lism with an increase in parameters compared to the
initial period before treatment (Table 5). Dis-
tribution of children by the SI content upon the end
of CT showed that in 62.3 % it was normative while
in 37.7 % being elevated. In almost a quarter of
patients (24.6 %) the SF was higher than the norma-
tive range ((345.3 £ 16.4) ng/ml). Serum content of
transferrin did not exceed the normative range being
(3.82£0.21) g/l vs. (2.8 £ 0.3) g/1 (p < 0.05).

Disorders of the iron metabolism and excess of
iron in the body can be caused by numerous transfu-
sions of erythrocyte concentrates, toxic effect of
cytostatic drugs and oxidative stress, associated with
involvement of the acute phase proteins of inflam-
mation, which in turn leads to dyserythropoiesis in
the BM.

Upon the CT course completion the SF level was
higher in patients with pro-B-GLL amounting to
(485.0 = 22.7) ng/ml, while in pre-B-GLL and the

SI and SF content in pediatric ALL patients within CT periods (M + m)

Mepiop XT / CT period Bmict Fe, mkmonb/n // Fe content, pmol/I Bmict C®P, Hr/mn // SF content, ng/ml
1 20,8 £1,1* 41,9 +84*
2 285+16 179,5+9,9
3 278+19 182,6 + 18,3
4 26,6 +1,8 394,8 + 19,0*
5 38,0 £2,1* 374,5 £ 21,5*
CepenHs 3HaYEHHs! 283+1,1 185,56 £ 17,4

Mpumitka. *Pi3HnLA MiX NOKa3HWUKOM MOPIBHSHO 3 CEPeaHbOI0 BennumMHolo, p < 0,05
Note. *Difference with the mean value, p < 0.05
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Taoauua 6

BennunHu koediuieHtie kopenauiiy giten 3 M1 B 1-my nepioai XT 3anexHo Big piBHiB 3ani3a

Table 6

Correlation coefficients in the CT Period 1 depending on the iron levels

c3
(koediuieHTH Kopensuii)

C
(koediuieHT Kopensuii)

Moka3Huku
Parameters | SF
(correlation coefficients) (correlation coefficients)
Bik piteit / Age 0,79 (p < 0,001) 0,37 (p < 0,05)
Bapiant I'J1/1 / ALL variant 0,72 (p < 0,001) 0,42 (p < 0,05)
Tun BigHoBneHHs KM / BM recovery type 0,52 (p<0,01) 0,34 (p < 0,05)
Yucno MKL, B KM / MKC count in BM -0,46 (p < 0,05) -

MporHo3 nepebiry 11/ Prognosis of ALL course -1,0 (p < 0,001) -0,44 (p < 0,05)

XBOpOOM BiH mopiBHIOBaB (278,3 + 19,6) ar/mu ta (311,1
* 21,3) ar/ma, BimnosigHo (p < 0,05).

Jns BU3HAYEHHS JIiHIAHOI KOopessiiii MiXk 7BOMa Ha-
0opamMy 3MiHHUX JaHUX BUKOPUCTOBYBAIU KOEMIlliEHT
ITipcona. lIuMu 3MiHHUMU OYJIM KibKiCHI BEIUUYMHHU, a
came: mokasHuku C3, C®, yucio MKII B KM, BiK
JIiTeil Ta paHroBsi 3HaueHHs BapiaHTiB [JIJI, Tunu
BimHOBNeHHS KM Ta mporuo3 XxBopoou (CIIpUsITAUBUN —
IUTUHA BYKWJIA, HECIIPUSITIMBUN — JICTaJIbHUI BUIIA-
oK) (Tabu. 6).

BcraHoBieHo MpaAMUIl KOpeasLiiHUN 3BSI30K MixX
piBHeM C3 Ta YMCJIOM BCiX €pUTPOITHUX €JEMEHTIB B
KM (r = 0,66) i 3pinumu ¢hopMaMu epUTPOITHOI JTaHKU
(r=10,41), 110 MOXe CBITYNUTHU PO HEOOXiTHICTH 3aiTi3a
IJIsT TIpOlIeCiB reMOomIo0iHi3alii KJIiTUH LbOTO pPSIay,
0COOJIMBO Ha TEPMiHAJIBHUX €Talax KPOBOTBOPEHHS.

ITincymMoByI0UM OTpUMaHi pe3yabTaTh, CJIid BiIMITUTH
BIUIMB 3aJjliza Ha (PyHKLIIOHYBaHHSI KiCTKOBOMO3KOBOI'O
kpoBoTBopeHHs y aiteit 3 ['JIJI. Lle ocobanBo mokasaHo
B nepii rnepionu BigHoBaeHHsT KM nipu npoBeneHHi XT,
KOJIU y OiJbILIOCTi XBOPUX HOPMAaJi3yEThCS KIITUHHICTb
€JIEMEHTIB reMoI1oe3y, 0 € (i3i0oJIOTiYHUM IIPOIIECOM.
BcraHoBneHO mpsgMuii KOpensduUiiHUN 3B 430K MixX
piBHEM 3aji3a Ta TUNOM BigHoBIeHHsI KM i BapiaHTOM
I'JIJI y mauienTiB. e noBOAUTD, 1110 BULLMI piBeHb 3ai-
3a B OpraHi3Mi cnocrepiraerbes y aiteid 3 mpo-B-TJLI.

Oco0nuBy yBary npuBepTae 3BOPOTHUI 3B’SI30K MixX
C3 i C® ta nporHozom nepebiry IJIJI, mo BKazye Ha
HeraTMBHMIA BIUIMB 3ajli3a Ha repeoir xBopoou. € npu-
OyLEHHS, 1o OJacTHI KJITUHU MOXYTb OyTU OinbLi
BPa3JIMBUMM JI0 BILIMBY aKTUBHUX (DOPM KUCHIO MOPiB-
HSTHO 3 HOpMaJlbHUMMU. JlesKi MOCIiTHUKU CTBEPIKY-
[0Th, 1110 HAMJIMILIKOBMIA BMICT 3aji3a B OpraHi3Mi npu
TOCTPUX JICUKEMISIX y AiTe#t TTOB’I3aHMIA 3 pU3UKOM PO3-
BUTKY peuuauBy 3axBoproBaHHs [20]. Xoya € i1 iHImi
MOMISIAM Ha TOTaHWiA MPOTHO3 roCTpuX JiMdpOIIacT-
HUX JEUKeMill y JIiTel 3a paxyHOK iHIIMX MaTOJOTTYHUX
B3a€MO3B’sI3KiB [21].

«common» disease variant it was (278.3 £ 19.6) ng/ml
and (311.1 £ 21.3) ng/ml, respectively (p < 0.05).

To establish a linear correlation between the two
sets of data variables the Pearson coefficient was
used. These variables were the quantitative values,
namely the parameters of SI and SE, MKC count
in BM, age of children and rank values of ALL
variants, types of BM recovery and the disease
prognosis (favorable if the child survived and unfa-
vorable in a fatal case) (Table 6).

A direct correlation was established between the
SI level and number of all erythroid elements in
the BM (r = 0.66) both with mature forms of the
erythroid lineage (» = 0.41), which may indicate a
requirement in iron for the processes of hemoglo-
binization of cells of this lineage, especially at the
terminal hematopoietic stages.

Summarizing the results obtained, it is necessary to
note the effect of iron on the BM hematopoiesis in
pediatric ALL patients. This is especially shown in
the first periods of BM recovery under the CT, when
the normalization of cellularity of hematopoietic ele-
ments as a physiological process occurs in most
patients. A direct correlation was established between
the level of iron and type of BM recovery and the
ALL variant. This proves that a higher level of iron in
the body is observed in children with pro-B-ALL.

An inverse relationship between the SI, SF and
ALL prognosis is of a particular interest, indicating
a negative effect of iron on the disease outcome.
There is an assumption that the blast cells may be
more vulnerable to effects of reactive oxygen species
compared to normal ones. Some researchers argue
that iron excess in the body in acute leukemia in
children is associated with the risk of disease relapse
[20]. However there are different views on the poor
prognosis of acute lymphoid leukemia in children
due to other pathological relationships [21].
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Ho3u onpomineHHs1 Ha KM y niteil, XBopux Ha
I'JUI, 3Haxoaunuck B Mexxax Big 0,21 m3B 1o 27,0 M3B.
Cepenniii moka3Huk ckmanas (3,87 & 1,12) m3B i 11i
JI031 HE BIUIMBaJIM Ha MOKA3HUKU IPOIIECIB BiTHOB-
seHHss KM Tta obMmiH 3ari3a.

BUCHOBKU

1. Kmitunnicts KM, BctaHoBiaeHa 3a yuciaoM MKII,
3HMXKYBaJIach B MepioaM Tepamii iHAYyKILii peMicil
MOpiBHSHO 3 iHimiaasHuUM (p < 0,05) Ta minBuIIyBa-
JIach B mepioa KoHcodinamii ((126,7 = 11,5) I'/n).

2. I[Ipouecu nudepeHIIiloBaHHS eJIEeMEHTIB TeMOIToe-
3y nipu BigHoBIeHHI KM y mpoueci mpoBeaeHHss XT
MOKa3ajyd JTOMIHYBaHHSI TPaHYJIOLWTAPHOTO THILY;
€pPUTPOITHUM TUI CIIOCTEPIraBcsl y TPETUHU XBOPUX
Juiie Ha novaTky XT, MoHOLMTapHUIT TUI OYB xa-
paKTepHUIA IS MAli€HTIB B IEpIli IMepiogd KOH-
cojigaiii. CniBBiZHOIIEHHST MOJOAMX i 3piIuUX efe-
MEHTIB B ITapOCTKax KPOBOTBOpeHHs1 B nepioaun XT
He TOPYLIYBaJIOCh.

3. IMicna 3akinyenHss XT Bmict C3 'y 62,3 % xBopux
OyB HOpMaTUBHU, Y 37,7 % — ninBuinenuii ((38,0 &
2,1) MkMoJb/1); piBenb C® 6yB Bucokuii ((345,3 £
16,4) ur/mn) y 24,6 % niteii, 110 CBiIYUTh PO HaJl-
JIMIIOK 3aJjli3a B OpraHi3Mi XBOpHX.

4. Pisenp C® y miteii micis 3aKiHuyeHHs X T OyB BuU-
e pu npo-B-TJLI ((485,0 £ 22,7) Hr/mi), mopis-
HsHO 3 nipe-B-TJLJT ((278,3 £ 19,6) Hr/mi) Ta «3a-
ranbHuM» TAIIOM ((311,1 % 21,3) Hr/min), (p < 0,05).
BcraHoBiaeHO mpsiIMUA KOpEJSILiMHMI 3B S130K MixX
piBHeM 3ai3a Ta Bapiantamu [JIJI (r=0,72; p <0,001).
BcTaHoBieHO 3BOPOTHMIA KOPESLiAHUNA 3B’SI30K
Mix riporHo3oM nepeobiry ['JIJI ta piBaem C3 (r=-1,0;
p<0,001) Ta CD (r=-0,44; p <0,05).

5. Ho3u onpoMiHeHHs1 Ha KM y xBopux Ha ['JIJI 3Ha-
xonunuch B Mexax Bim 0,21 m3B mo 27,0 mM3B. Cepen-
Hili moka3HuK ckiaanas (3,87 = 1,12) mM3B i Wi no3u
He BIUIMBaJIM Ha TUIIM BigHOBIeHHs1 KM npu ripose-
neHHi XT Tta oOMiH 3ai3a.

CMUCOK BUKOPUCTAHUX OXEPEN

1. Chapman J., Zhang Y. Histology, hematopoiesis. In: StatPearls
[Internet]. Treasure Island (FL): StatPearls Publishing. 2025 Jan-
[cited 2023 May 1].

2. Targeting the plasticity of mesenchymal stromal cells to reroute the
course of acute myeloid leukemia / G. Borella, A. Da Ros, G. Borile
et al. Blood. 2021. Vol. 138, no. 7. P. 557-570. DOI: 10.1182/
blood.2020009845.

3. Mitochondrial dsRNA from B-ALL cells stimulates mesenchymal
stromal cells to become cancer-associated fibroblasts / R. J. Burt,

Radiation doses to BM in the study subjects ranged
from 0.21 mSv to 27.0 mSv. The average dose value
was (3.87 = 1.12) mSv. There was no effect of this vari-
able on either BM recovery parameters or iron metab-
olism.

CONCLUSIONS

1. The cellularity of BM, determined by the number
of MKC, was decreasing during the periods of remis-
sion induction therapy compared with the initial one
(p <0.05), and had increased during the consolidation
period ((126.7 + 11.5) g/1).

2. Differentiation of hematopoietic elements during
the BM restoration during chemotherapy showed a
predominance of granulocytic type; erythroid type was
observed in a third of patients only at the beginning of
chemotherapy; monocytic type was specific to the
patients in the first periods of consolidation. The ratio
of immature and mature elements in hematopoietic
lineages during chemotherapy was not disturbed.

3. After the completion of chemotherapy the content
of SI in 62.3 % of patients was normal while in 37.7 %
it was increased ((38.0 £ 2.1) umol/l). The level of SF
was high ((345.3 £ 16.4) ng/ml) in 24.6 % of children,
which indicates an excess of iron in the body of
patients.

4. The level of SF in children after the completion of
chemotherapy was higher in pro-B-HLL ((485.0 £
22.7) ng/ml) compared with pre-B-HLL ((278.3 +
19.6) ng/ml) and «common» type ((311.1 & 21.3) ng/ml)
(p <0.05) disease variants. A direct correlation was estab-
lished between the level of iron and ALL variants
(r = 0.72; p <0.001). An inverse correlation was estab-
lished between the prognosis of ALL course and SI level
(r=-1.0; p<0.001) and SF content (= -0.44; p <0.05).
5. Radiation doses to the BM in ALL patients ranged
from 0.21 mSv to 27.0 mSv. The average value was
(3.87 = 1.12) mSv. These doses did not affect both the
types of BM recovery during chemotherapy and iron
metabolism.
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