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OLITHKA MEJIIAHU BU2KUBAHOCTI XBOPUX HA I'OCTPI
JIM®OBJACTHI JIEMKEMII, 9KI 3A3HAJIU BILIUBY
IOHI3YIOUOI'O BUITPOMIHEHHS BHACJIIIOK ABAPII HA
YAEC, 3AJIE2ZKHO BIJI AMIHOKHNCJIOTHOTI'O CKIIALY
CTPOMAJIBHUX ®IBPOBJACTIB KICTKOBOI'O MO3KY
TA IIOKASHUKIB MIE€JIOT'PAMUAU

MeTta. BuBYeHHs aMiHOKMCIOTHOTO CKIAAY CTPOManbHUX hibpobaacTiB KiCTKOBOTrO MO3KY Ta MOKA3HUKIB reMorpamu y
niTeit 3 roctpummn NiMmdobAACTHUMMU NEiKeMiAMY, AKi 3a3HANM BNIMBY 10Hi3y0YOro BUNPOMiHEHHS BHacnigok YopHo-
GunbcbKoi aBapii, ANA OUiHKW MefiaHU BUKMBAHOCTI.
Marepianu 1a metogu. 06cTexeHo 54 xBopux Ha rocTpi niMtbobnacTHi neikemii, xutenis Kniscokoi, utommpcbkoi
Ta YepHiriscbkoi obnacteit YkpaiHu. Busyanu eekTMBHICTb KONOHIEYTBOPIOOYMX OAMHULb hiOPo6AACTiB KiCTKOBOIO
MO3Ky Ta aMiHOKUCNOTHMIA cknapa dibpobnacTie. [JocnigxeHHs KiCTKOBOTO MO3KY NpOBOAMANCH Ha 33-i1 AeHb XiMioTe-
panii Ta nicnsa 3aKiHYeHHA NiKYBaHHA; OLiHIOBaNM MeAiaHy BUMXMBAHOCTI XBOPUX Ta 403U ONPOMiHEHHS.
Pe3ynbTtatu. Y piteil 3 rocTpumu neiikemiamu eeKTUBHICTb CTpOManbHUX hibpobnacTie KicTKOBOro Mo3Ky B 2-2,3 pa-
33 HMXYQ, NOPIBHAHO 3 HOPMATUBHOW. BcTaHOBNEHO KopensLitHUil 3B'A30K (rs = +0,83) MiX 4MCIOM epUTPOTLHUX
KNiTUH-NoNepeaHMKiB y KiICTKOBOMY MO3KY Ta BMiCTOM NPOJiHY B CTpOManbHUX ibpobnacrax. [loBefeHo KopensuiiHy
3aN1eXHICTb MiX MefiaHOK BMXMBAHOCTI XBOPUX Ta YUCIOM TpaHynoLuTiB B mienorpami (rs = +0,82). [lo3n onpomi-
HeHHA xBopux cknaganu (5,86 + 1,11) m3B i He KopentoBanu 3 NOKA3HUKAMMU MieNorpamu, eeKTUBHICTIO KONOHIEyT-
BOPEHHSA CTpOManbHuUX ibpo6nacTiB Ta MeAiaHOK BUXKMBAHOCTI.
BucHOBKM. MefiaHa BMXMBAHOCTI XBOPMX Ha roCTpi NeiiKeMii 3anexuTb Bif BMiCTy aMiHOKMCNOT y CTPOManbHUX
(hibpobnacTax KicTKOBOro Mo3Ky Ta MpoueciB BiAHOBNEHHS KiCTKOBOMO3KOBOrO KPOBOTBOPEHHS Mic/Ns NPOBeAEHHS
ximioTepanii.
KniouoBi cnoBa: pgitu, roctpi nimco6nacTHi neiikemii, remonoes, ctpomanbHi ¢ibpo6aacT, aMiHOKMCIOTH B ceyi Ta
thibpobnacTax, MeAiaHa BUKMBAHOCTI.

Mpobnemu padiayitinoi meduyuHu ma padiobionozii. 2015. Bun. 20. C. 311-318.

P«d bpyciioBa Katepuna MuxaiiniBHa, e-mail: katerinal42@ukr.net

311 &



KJTIHIYHI

AOCNIAXKEHHA

ISSN 2304-8336. pobnemn pagiauiiinoi Meouunkm Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2015. Bun. 20.

V. G. Bebeshko!, K. M. Bruslova!t=d, N. M. Tsvyetkova!, T. T. Volodina?, T. 1. Pushkarova',
L. O. Lyashenko!, L. M. Panchenko', S. M. Iatsemirskii'

IState Institution “National Research Center for Radiation Medicine of National Academy of Medical
Sciences of Ukraine”, Melnikova str., 53, Kyiv, 04050, Ukraine

2Institute of Biochemistry A.V. Palladina National Academy of Sciences of Ukraine, Leontovich str., 9,
Kyiv, 04119, Ukraine

Evaluation of median survival patients with acute lymphoblastic leukemia
exposed to ionizing radiation by the Chornobyl accident, depending on the
aminoacid composition of stromal fibroblasts bone marrow and indicators
of myelogram

Objective. To investigate the aminoacid composition in the stromal fibroblasts of bone marrow and indexes of
hemogram in children with acute lymphoblastic leukemias, which exposed to radiation from the Chornobyl accident,
for evaluation of the median survival.

Materials and methods. In the study 54 patients with acute lymphoblastic leukemia, residents of Kyiv, Zhytomyr and
Chernihiv regions of Ukraine were involved. Effectiveness of stromal fibroblasts colony forming units of bone marrow
and aminoacid composition of fibroblasts were studied. Bone marrow examination was conducted on day 33 and after
stop of chemotherapy, the median survival of patients and exposure dose were evaluated.

Results. In children with acute leukemias effectiveness of stromal fibroblasts of bone marrow was 2-2.3 times lower
than normative. Correlation (rs = +0.83) between the number of erythroid progenitor cells in the bone marrow and
proline content in stromal fibroblasts established . The correlation between patients median survival and number of
granulocytes in myelogram (rs = + 0.82) was proven. Mean exposure doses in patients was (5.86 + 1.11) mSv and it
did not correlate with myelogram results, effectiveness of stromal fibroblasts of bone marrow and median survival.
Conclusions. The median survival of patients with acute leukemias depends on the content of amino acids in stro-
mal fibroblasts of bone marrow and recover of hematopoiesis after chemotherapy.

Key words: children, acute lymphoblastic leukemias, hematopoiesis, stromal fibroblasts, amino acids in the urine and

fibroblasts, median survival.
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BCTYII

ITicns YopHoOUIBCHKOI aBapii yacToTa 3MiH B OIIOPHO-
PYXOBOMY arapari y aiTei migsuiiuiaack. JoBeneHo, 1110
npoliecy (byHKIIIOHYBAaHHS KiCTKOBOI'O MO3KY, SIK LIE€HT-
paJIbHOrO OpraHy reMoIroe3y, 3ajexaTb Bif CTaHy CTPO-
MaJbHOTO MikKpooToueHHS [1, 2]. CtpoManbHi hiopoo-
JIaCTU BiATBOPIOIOTH IIPOLECU KOJareHOYTBOPEHHSI,
MiATPUMYIOTH CTPYKTYPHY LiJTiICHICTb CIIOTYYHOI TKAHU -
HU Ta BiAINOBiAAIOTh 32 CTAaH T€MOIMOETUUYHOIO MiKPOOTO-
yeHHS |3, 4]. 3MiHM y cKJani aMiHOKUCIIOT, IO (PopMy-
I0Tb KOJIar€H, MOXYTb MPU3BOAUTU IO PO3BUTKY IIPO-
SIBiB Mi€JIOAMCILIA3ii, TPUBAJIOrO BiJHOBJIEHHS KiCTKO-
BOMO3KOBOI'O KPOBOTBOPEHHSI MiCJIsI MPOBEASCHHS MPOr-
paMHO1 XiMioTepallii Ta HeCIIPUSITIMBOTO Nepediry roct-
pux JieiKeMili y miTei.

Maiixe HeMa€e pooiT, Ae MAETHCS PO BILUIMB MaJIMX 103
OINPOMiHEHHS, IKi OyJaM XapakTepHi 1151 HopHOOUIIbCh-
KO1 aBapii, Ha nepedir rocTpoi JeiikeMil y JiTeii 3aJieXKHO
Bim ctaHy (piOpo0JaCcTOYTBOPEHHS Ta MOKA3HUKIB reMO-
oesy.

INTRODUCTION

After Chornobyl accident the frequency changes
in musculoskeletal apparatus in children in-
creased. There were proved that bone marrow
functioning processes as hematopoiesis central
authority depends on stromal microenvironment
state [1, 2]. Stromal fibroblasts collagen executing
the reproducing processes, maintain the structural
integrity of connective tissue and are responsible
for the state of the hematopoietic microenviron-
ment [3, 4]. Changes in amino acids that form col-
lagen, can lead to the development of myelodis-
plasia, long-term recovery of bone marrow hema-
topoiesis after chemotherapy program and unfa-
vorabl acute leukemia in children.

Almost no works which deals with the influence of
small irradiation doses that were characteristic of the
Chornobyl accident on the course of acute leukemia
in children depending on the fibrablasts-forming
condition and performance of hematopoiesis.
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META

MeTowo poOOTHM Oyj0 BMBYEHHS aMiHOKMCJIOTHOTO
ckiagy cTpoMajibHux (pidbpo06JiacTiB KiCTKOBOTO MO3KY
Ta MOKA3HUKIB TeMOrpaMu y AiTeil 3 roctpumu JimMdo0-
JJACTHUMMU JIEMKEMisIMU, SIKi 3a3HaJIW BIUTUBY i0Hi3yI04O-
ro BUIIPOMiHEHHSI BHacIiZoKk YopHOOWJILCHKOI aBapii,
JUJISI OLIHKM MeliaHU BUXKMBAHOCTI.

MATEPIAJIN TA METOJIN

Hamu Oyno obctexkeHo 54 xBopuX Ha TocTpi AiMdpo0-
nactHi Jeiikemii (I'JIJ1) Bikom Big 3 mo 16 pokis. Xiori-
YyuKiB OyJi0 26, niBuat — 28. Bci xBopi mpoxkuBaiu micist
YopHOOUIBCHKOI aBapii B HaWOiAbIl 3a0pyaHEHUX
perioHax KuiBcbkoi, 2ZKutomupcbkoi Ta UepHiriBcbkoi
objacreit Ykpainu. itu, xsopi Ha I'JIJI, nikyBanuch 3a
craHaapTHUM npotokojioM (BFM-ALL-2009). [diarHo3
I'JIJI 6a3yBaBcgd Ha OMLiHII MOPGOJOTIYHUX O3HaK
KJIITUH KiCTKOBOIO MO3KY i CyOmOmy/siLiiHOro CKIaxy
iMYHOKOMIETEHTHUX KJIITUH Ta eKCHpecii HOBEpXHEBUX
aHTUTEHIB 3a IMyHOJOTIYHMMHU MapkepamMu (m0-
CJIiIXKeHHS TPOBOAWJIMCH Y BilIiji KJIiHiYHOI iMyHO-
Jiorii IKP (kepiBHUK Bigainy, ui.-kop. HAMH VYkpainu
. A. bazuka).

IIpu BcTaHOBIEHHI AiarHO3y y XBOPUX B Miejorpami
npeBatoBan JiMmdoomactHi Kiitnau — (88,6 + 8,7) %.
3 ypaxyBaHHSIM IIPOTOKOJIY JIIKYBaHHSI JJIsS1 BU3HAYCHHS
TaKTUKM MOJAJIbIIOI Tepanii MOBTOPHI JOCIiIXKEHHS
KiCTKOBOTO MO3KY IIPOBOAMJIMCH B AWHaMilli: Ha 33-i
neHp ximiorepamii (XT) Ta micast 3akiHYE€HHS Kypcy
JIiKyBaHHs. B 1ieit mepioa cnocTepeXeHHs y XBOpUX Oy-
Jla KOHCTaTOBaHa KJiHiIKO-remMaroJioriuHa pemicis. Bpa-
XOBYIOUYHM BiTHOBJIEHHS MTOKA3HUKIB KiCTKOBOTO MO3KY Y
piteir 3 TJIJI micnst epamukauii MyXJMHHOTO KJIOHY,
npuiManuch 10 yBaru pe3yjbraTv MiejiorpaMm Ha 33-it
neHb XT Ta micist MoBHOToO Kypcey JiikyBaHHs (68,7 & 3,6
TUXKHIB). BpaxoByBanu MeniaHy BUKMBAHOCTI XBOPUX:
10 60 Mic. Ta 6inbiy 3a 60 Mic.

EdekTuBHICTh KIOHYBaHHSI KOJOHIE€EYTBOPIOIOYUX
omuHuUIB (idbpodmacTiB KictkoBoro Mo3Ky (EKYOd)
ouiHoBanu 3a Metonukolo O. 4. @pineHiureitna [5] B
Momudikaiiii B. C. ActaxoBoi [6, 7]. AMiHOKUCIIOTHHIA
CKJIal CTpoMalbHUX (hiOpoOIaCTiB KiCTKOBOTO MO3KY
BU3HAUaBCsS Yy 3MMBaX KOJOHIEYTBOPIOIOUMX OJMHMIIL
(¢i0po0bacTiB KiCTKOBOTO MO3KY 3 KYJLTYPaJbHOTO Ce-
penosuia. JlizyBaau KJIIITUHY ILTISTXOM 3aMOPOXKYBaHHS
i BimTaroBaHHs. BimokpemiioBaiu CTPOMY KJIITUH Bif
BHYTPIITHBOKJIITUHHOT'O MaTPUKCY LIJISIXOM LIEHTPpUDY-
ryBaHHs. OTpuMyBan ocaj (CTpOMy KJIITUH) i Hajgoca-
JIOBY CYOCTaHIIil0 — BHYTPIIHbOKJIITUHHUI BMiCT, TOO-
TO CyMilll BUTbHUX aMiHOKMCOT. CKJTa[ BiIbHUX aMiHO-
KMCJIOT BM3HAYaBCsl HA aMiHOKMCJIOTHOMY aHaJjlizaTopi

OBJECTIVE

To investigate the amino acid composition in the
stromal fibroblasts of bone marrow and indexes of
hemogram in children with acute lymphoblastic
leukemias, which exposed to radiation from
Chornobyl accident, for evaluation of median sur-
vival of the patients.

MATERIALS AND METHODS

We examined 54 patients with acute lymphoblastic
leukemias (ALL) aged 3 to 16 years. There were 26
boy sand 28 girls. All patients lived after Chornobyl
accident in the most contaminated regions of Kyiyv,
Zhytomyr and Chernihiv regions of Ukraine.
Children patients with ALL treated on a standard
protocol (BFM-ALL-2009). The diagnosis of acute
lymphoblastic leukemia based on an assessment of
morphological characteristics of bone marrow cells
and subpopulation composition of immune cells
and expression of surface antigens for immunologi-
cal markers (research conducted at the Department
of Clinical Immunology (cheaf — Corresponding
Member NAMS DM, Prof. D. A. Bazyka).

At the time of diagnosis lymphoblastic cells (88.6 £
8.7 %) prevailed in patients myelogram. Subject to
the treatment protocol to determine further treat-
ment strategy the bone marrow was repeatedly stud-
ied: 33 day and after end of chemotherapy (CT).
During this period of observation the clinical and
hematological remission in patients was established.
Taking into consideration the restore of bone mar-
row performance of children with ALL after eradi-
cation of the tumor clone the results of myelogram
on the 33 day CT and after the full course of treat-
ment (68.7 £ 3.6 weeks) were taken into account.
Analysis of patients with median survival up to 60
months and more than 60 months was executed.

The cloning efficiency of fibroblast colony-
forming units in bone marrow (E-CFUf) executed
by O. Y. Fridenshteyn method in V. S. Astakhova
modification [5—7]. Amino acid composition of
stromal fibroblasts was determined in flushing of
bone marrow fibroblast colony-forming units from
the culture medium. Cells were lysed by freezing
and thawing. Stroma cells were separated from the
intracellular matrix by centrifugation. The precip-
itate (stroma cells) and supernatant substance
(intracellular content that is a mixture of free
amino acids) were obtained. The composition of
free amino acids were determined by amino acid
analyzer T-339 (Czech Republic). The elements
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tumy T-339 (Yexist). EneMeHTH Mieorpamu ImiapaxoBy-
BaJlUCh y CBITJI0BOMY Mikpockomni (30i1bmeHHss x900)
nicis 3a0apBieHHST Ma3KiB KiCTKOBOro MO3Ky 3a Poma-
HOBCbKMM-I'iM3010. AHaJi3yBaJIUCh TaKOX pe3yJbTaTu
reMorpaMu aiTeit, BM3HAUYEHUX Ha TeMoaHai3aTopi
HE-7000 (Sysmex, fnoHis); 0ioXiMiuHi MOKa3HUKH
KpoOBi gociimxkyBanuck Ha aHaiizatopi Humostar-600
(HimeuunHa).

bynu BpaxoBaHi 1031 i0HI3ylI0UOr0 BUITPOMiHEHHS Ha
KICTKOBMIA MO30K Ta MOBEPXHIO KiCTOK y 19 xBopux Ha
I'JUT [8] Ta y 35 xBopux Oy po3paxoBaHi 103U 3TiTHO 3
[9]. O6pobka oTpuMaHUX MaTepiajliB MpoBOAMIACH 3a
MeToAaMM MaTeMaTUYHOI CTAaTUCTUKU (KOoe(illi€HT KO-
penauii Ct’rogeHta, CrnipMmeHa, U-KpuTepiii).

PE3VJIBTATU TA OBTTOBOPEHHS

Pesynbrati oTpuMaHMX OaHUX IOKa3aau, IO Yy
niteit, xpopux Ha I'JIJI (n = 54), e(heKTUBHICTb CTPO-
MalbHUX $i6p0oO6IACTIB Y KYJIBTypaX KiCTKOBOTO MO3-
Ky (EKYOd®) 6yna B 2—2,3 pa3a HUKYOIO, TOPIBHSHO 3
KyJIbTYypaMU MaIli€eHTiB 0€3 OHKOreMaToJIOTiYHOI MaTo-
Jorii (n = 14). Ha 33-i1 nenp XT nokazuuk EKYO@d
cranoBuB (18,3 = 1,2), Tomi 9K y 0cib TpyIu IMMOPiBHSIH-
Hg BiH popiBHioBaB (46,1 = 3,0) cepem 105 san-
poBMicHUX KIiTUH (Tadma. 1). ITicns nposeneHHs XT y
niteii EKYO@® npakTuuHo He 3MiHIOBaIach i He J0CsI-
raja HOpMaTUBHUX 3HAUYCHb.

Ta6nuusa 1

of myelogram were counted in the light micro-
scope (increase x 900) after staining of bone mar-
row smears by Romanovsky-Himza. The results of
children haemograms which were identified at
hemoanalyzer HE-7000 (Sysmex, Japan) were
analyzed; blood biochemical parameters were
investigated on the analyzer Humostar-600
(Germany).

Radiation doses on the bone marrow and bone
surface in 19 ALL patients [8] were considered and
in 35 patients werecalculated according [9].
Processing of received data was held by the meth-
ods of mathematical statistics (Student’s and
Spearman’s correlation coefficient, U-test).

RESULTS AND DISCUSSION

The results of the data showed that in children
with ALL (n=54), the effectiveness of stromal
fibroblasts in cultures of bone marrow (E-CFUY)
was 2—2.3 times lower in comparison with the cul-
tures of patients without hematologic pathology
(n=14). On 33 day of CT the E-CFUf index was
18.3 £ 1.2, while in the comparison group it was
equal to 46.1 £ 3.0 in 105 nucleated cells (Table 1).
After chemotherapy E-CFUTf in children practi-
caly remain unchanged and did not reach the nor-
mative values.

Nokasuukn EKYOd y xBopux Ha 1 3anexHo Bip nepiopy 3axsopioBaHHA (M + m)

Table 1

E-CFUf in patients with ALL considering the period of the disease (M+m)

Ipynu piteii / nepiof 3aXBOPIOBaHHS
Groups of children / period of the disease

EKYO@ kictkoBoro mo3ky cepep, 105 aapoBMiCHMX KNiTUH

E-CFUf bone marrow among 10° nucleated cells

[litn 3 11 (Ha 33-1 aewb XT) / children with ALL (on 33" day CT)
Jitv 3 TN (nicna XT) / children with ALL (after CT)
Jitv rpynu nopisHHg / children of comparison group

18,3 £1,2*
16,7 = 1,6*
46,1 = 3,0

lMpumitka. * — AOCTOBIPHI BiAMIHHOCTI Bifi MOKa3HWKiB rpynu nopiBHsHHS, p < 0,05.
Note. * — difference between the indices relative to the comparison group (p < 0,05).

Hamu He BUSBIEHO KOPENSIIMHOTO 3B’SI3Ky MiX
EKYO® y xBopux Ha IJIJI Ta 3arajbHOIO KiJIbKIiCTIO
€pUTPOIIHUX, TPaHYJOLUTAPHUX, MeTaKapioLUTapHUX
€JIEMEHTIB B KiCTKOBOMY MO3KY, a TaKOX MeJiaHOIO0 BU-
SKMBAHOCTI XBOPHUX.

CkJag aMiHOKMCIIOT Y CTpoMayibHUX (hibpobacTax
KicTKOBOro Mo3Ky y xBopux Ha [JIJI BuBYaBcs Ticis
3akiHueHHsT XT B Tepion KiiHiKO-reMaToJOTiuHO1
pewmicii (tabu. 2). Y ckiani aMiHOKUCIOT OyB BiCyTHilt
OKCMITIPOJIiH — MapKep, IO MiATBEepAXKYE 30aTHICTh (id-
po0JiacTiB CMHTE3yBaTU KOJIareH.

We found no correlation between E-CFUf and
total amount of erythroid, granulocyte, mega-
kariocyte cellular elements in the bone marrow
and also with a median survival rate of ALL
patients.

The composition of amino acids in bone marrow
stromal fibroblasts of ALL patients after the end of
CT was studied in time the clinical-hematological
remission (Table 2). Hydroxyproline i.e. a collagen
marker, proving the ability of fibroblasts to synthe-
size collagen was absent in the amino acid profile.
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Ta6auuysa 2

BmicT amiHOKuCnoT y cTtpomanbHux dibpobnacrax y xsopux Ha M1 (M £ m)

Table 2

The content of amino acids in stromal fibroblasts from patients with ALL (M + m)

AMiHOKMCNOTH, MKMONb/N
Amino acids, umol/I

AK 3 $piopobnacTiB KicTkOBOro Mo3ky, n = 27
Amino acids in fibroblasts from bone marrow, n-27

JlisuH / lysine
Okcunponit / hydroxyproline
AcnaparitoBa kucnota / aspartic acid
mioTamiHoBa kucnota / glutamic acid
Mponin / proline
[niuwH / glycine
Tupo3ux / tyrosine

123+20
1,18 £ 0,21
82+20
1,6 0,17
3,92 +0,08
52%13

Pesynbratu KopensiiiHOTO aHaji3y MiX 4YuCcJIoM
ePUTPOITHUX KIIITUH-TIONEPEIHUKIB Yy KiCTKOBOMY
MO3KY (mpoepuTpo0OJacTiB, epuUTpoOJIacTiB, HOPMO-
LIMTiB) Ta BMICTOM IMpPOJIiHY B CTpOMaJbHUX (hiOPOO-
Jnacrtax y xpopux Ha I'JIJI y ¢azi pemicii cBinuaTh mpo
npsaMuii 38°s130K (rs = +0,83), 1110 € 10Ka30M BIUIMBY
MIKpPOOTOUYEHHSI Ha TpolleC (PYHKIIIOHYBAaHHS KpO-
BOTBOpeHHs. JlucOanaHC TaKMX aMiHOKMCIOT SIK
JIi3WH, MPOJiH, IIiLWH, 10 POPMYIOTh KOJIareH, MOXKe
BIJIMBATU Ha YUCEJIbHICTh €JIEMEHTIB epUTPOIAHOI
JIJAaHKM TeMOIIoe3y Ta MPU3BOAUTHU 10 PO3BUTKY IIPO-
gaBiB Mienoaucriadii. HamMmu He Oyia0 BCTaHOBJIEHO
3B’S13KY MiXX aMiHOKMCJIOTHUM CKJaaaoM (pidbpobdaacTiB,
MOKa3HUKAaMM Mi€JIOTpaMU Ta MEAiaHOI BUKMBAHOCTI
xBopux Ha I'JIJI.

B nmopaneiioMy My mpoaHajidyBaJM CTaH IMapOCTKiB
KPOBOTBOPEHHS 3aJIe3KHO Bill ITPOLIECiB BiTHOBIICHHS Te-
Mortroe3y: Ha 33-i1 neHb mpoBeaeHHs X T Ta ITicis TOBHO-
ro Kypcy JiKyBaH-Hs B iepiof peMicii (tadm. 3). Y miteit

Ta6nuusa 3

Results of correlation analysis between the num-
ber of bone marrow erythroid progenitor cells
(proerytroblasts, erythroblasts, normocytes) and
proline content in stromal fibroblasts in ALL remis-
sion phase proved a direct relationship (rs = + 0.83),
which is evidence of the influence of the microen-
vironment processes to functioning of hemato-
poiesis. The imbalance of amino acids such as
lysine, proline and glycine which are forming col-
lagen, may affect the number of erythroid branch
elements and lead to myelodysplasia manifesta-
tions. We have not established correlation between
the amino acid profile of fibroblasts, bone marrow
cells evaluation and the median survival of patients
with ALL.

Than the state of all hematopoietic lineages was
analyzed depending on recovery processes of bone
marrow in 33" day of chemotherapy and after end
of the treatment in remission (Table 3). In children

MokasHuku mienorpamu y xsopux Ha [JJ1 3anexHo Big cTpokiB XT

Table 3

Myelogram results of patients with ALL considering the term of CT

Mokasuuku mienorpamu / myelogram indices

Ha 33-ii neHb XT / 33™ day of CT

Micna kypcy XT / after CT

Mienokapiouutu, I'/n // myelokariocytes, G/L 203,0 £ 9,6* 1234+ 11,3
I'panynouuTy (BCi), % // granulocytes (all), % 56,3 + 4,5 54,0 + 3,1
l'paHynouuTh (NpoMienoumMTH, MiENOLMTI, MeTamienouutm), % 140+1,6 16,3+ 2,0
Granulocytes (promyelocytes, myelocytes, metamyelocytes ), %

EputpoigHi enementn (Bci), % // erythroid elements (all) 258 = 1,4* 31,617
EputpoinHi enemeHTn (npoeputpobnacty), % 1,3+0,1* 0,87+0,2
Erythroid elements (proerytroblastes), %

Jlimobouutn, % // lymphocytes , % 96+12 9411
MoHouwmTn, % // monocytes, % 53+0,9 49+0,8
Merakapiouutu, % // megakaryocytes, % 09+0,1 1,0+0,1

MpumiTka. * — pi3HMLS Mix nokasHukamu nig vac i nicna kypey XT (p < 0,05).
Note. * — difference between the indices (p < 0,05).
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Ta6nuusa 4

Dlo3un onpomiHeHHA xBopux Ha M)l Ta megiaHa BMXUBAHOCTI

Table 4
Exposure dose in patients with ALL and median survival

[lo3u onpomiHeHHs
Exposure dose

ho 5 m38, n =48
Up to 5 mSv, n =48

MepiaHa BUXWBAHOCT, MiC.

Median survival, month 68,2+ 46

Jo 10 m38,n=3 3a35,0m38,n=3
Before 10 mSv, n =3 More 35.0 mSv, n=3
Binblua 3a 76
61,222 Over 76

3 I'JIJT micast kypey XT uncino MieoKapioLUTiB Ta €pUT-
POIIHUX eIEeMEHTIB B Mi€JIoTpaMi OyJI0 HUXKUYUM, MTOPiB-
HsIHO 3 33-M aHeM JikyBaHHs (p < 0,05). Xoua KiJIbKiCTb
KJIITUH-TIONEPEIHUKIB €pUTPOINHOI JJaHKK Oyjia BUILA,
HIX micis 3aKiHYeHHS Kypcey Teparii: (1,3 = 0,1) nmpotu
(0,87 £ 0,2) %. Peirra 1moka3HUKiB Mi€JIOrpaMu B 00U/~
Ba TMIEPIOAM CITOCTEPEXXKEHHS HE BiIPi3HSTUCH.

InauBigyanbHa oOLliHKA IMOKa3HWKIB Mi€jJlorpaMu y
JIiTell mokaszajia, 110 B KiCTKOBOMY MO3KY Y MOJOBUHU
xBopux Ha [JIJI mpeBamioBaaM KITUHU €PUTPOITHOIL
JlaHKU remoroesy — (38,8 £ 3,2) %), y iHIIux — B ogHa-
KOBIli Mipi BiTHOBTIOBAJIUCH SIK €PUTPOIIHI, TaK i TpaHy-
jJoruTapHi exement: (32,5 + 2,7) ta (36,6 = 3,1) %,
BiIMOBITHO.

IlikaBi maHi oTprMaHi MpU BU3HAYEHHI MeJiaHW BU-
kuBaHocTi xBopux Ha I'JIJI micnsa 3akiHueHHs XT 3a-
JIEXXHO BiJ pO3MOJLLY epUTPOIAHUX, TPaHYJIOLUUTAPHUX
Ta MeTakapiolLMTapHUX €JIEMEHTIB Y KiCTKOBOMY MO3KY.
Tak, MW BCTAHOBWJIM MPSIMi KOPEJSLilHI 3a1€XHOCTI
MixX MeaiaHow BuxkuBaHOCTI aiteid 3 TJIJI ta yuciom
TrpaHyJIOUMTIB B Miemorpami (rs = +0,82); umciaom
Mi€JIOKapiolUTIB Ta IpaHyJoluUTiB (rs = +0,49) i yuc-
JIOM Mi€JIOKapiolUTIiB Ta Merakapiouutis (rs = +0,37).
Ile BKa3ye Ha Te, 110 MePCIeKTUBA COPUSTIMBOTO MPOr-
HO3y nepediry i maHc Ha BUXKMBAHHS Kpallli y XBOpUX 3a
HasIBHOCTI BiTHOBJIEHHSI TPaHyJOLUTAPHOIO MapoCTKa
KpoBoTBOpeHHs. KpiM Toro, yactora iH(peKIiHHUX yC-
KJIaIHEHb Y XBOPUX IPU HOPMATUBHIM KiJIbKOCTI HEWT-
po@disIiB KiCTKOBOTO MO3Ky 3HAaYHO MEHIIA, HiX y
MAaILi€HTIB 3 HEUTPOIIEHIIMM Ta TPOMOOIIUTOTIIEHIsIMU (B
2,8 paza).

Jo3u onpomiHeHHs aireit 3 I'JIJI 3Haxoauauch B Me-
xkax Bim 0,12 mo 35,0 M3B (cepenHi BeTUUMHU KOJMBA-
Jmck B Mexkax (5,86 & 1,11) m3B). Po3nonin miteit 3a no-
3aMM OMpoMiHeHHs1 OyB TakuM: no 3,0 M3B Oyio 48
nireit; no 10,0 M3B — Tpu xBopux; Bix 10,0 no 35,0 M3B —
TpU IUTUHU (Tab. 4).

OpHak, 1034 OnpoMiHeHHs aiTeit, xBopux Ha [JIJI, He
KopemoBanu 3 mnokazHukomM EKYOd, nokazHukamu
Mi€ejlorpaMu Ta Me1iaHOIO BU>KMBAHOCTI.

with ALL after the end of CT course the number of
myelokariocytes and erythroid elements were lower
vs. these data on 33™ day of treatment (p < 0.05).
Although the number of erythroid progenitor cells
was higher than at the end of therapy: (1.3 £0.1) %
vs (0.87 = 0.2) %. Other BM aspiration data in
both observation period did not differ.

Individual evaluation of children myelogram
showed that in half of ALL cases the erythroid
cells in bone marrow prevailed — (38.8 = 3.2) %,
while others patients had equally restored as ery-
throid and so granulocytic elements in bone
marrow: (32.5 £ 2.7 %) and (36.6 £ 3.1 %)
respectively.

Interesting results were obtained when determin-
ing the median survival of patients with ALL after
CT was done depending on the distribution of ele-
ments of all three hemopoietic lineages of the bone
marrow. Thus, we found direct correlations between
children with ALL median survival and their granu-
locytes amount (rs = +0.82); myelokariocytes and
granulocytes amount (rs = +0.49) and myelokario-
cytes and megakaryocytes amount in myelogram
(rs = +0.37). These suggests that the perspective of
favorable prognosis and the best chance of survival
have patients with evidences of granulocyte hemo-
poietic line recovery after CT. In addition, the fre-
quency of infectious complications in patients with
a normal number of bone marrow neutrophils is sig-
nificantly lower than in patients with neutropenia
and thrombocytopenia (2,8 times).

Irradiation doses in children with ALL vary in
the range of 0.12 to 35.0 mSv (mean values ranged
(5.86 = 1.11) mSv)). Distribution of children with
irradiation dose were as follows: to 3.0 mSv were
48 children; to 10.0 mSv — three patients; from
10.0 to 35.0 mSv — three children (Table 4).

However, value of radiation doses of children
with ALL did not correlate with their E-CFUT,
myelogram rates and median survival of patients.
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BUCHOBKU

1. 3a pesdyapraTamMy HallUX AOCTIIXKEHb O03U OIPO-
minenHd giteit 3 ['JIJI 6ynu B mexax Big 0,12 mo 35,0 M3B
(cepenHi BesimuuMHM popiBHoBaIK (5,86 + 1,81) M3B) i
He BIUIMBAJIM Ha MeliaHy BIMXKMBAHOCTI XBOPHUX Ta IIO-
Ka3HUKU Mi€JIOTpaMU.

2. 'V xBopux Ha ['JIJI edeKTHUBHICTbL KOJOHIEYTBOPIO-
IOUMX ONMHMIIb CTPOMaJIbHUX (hiOpoOIaCTiB Oyia HUXK-
yolo sIK Ha 33-it genb XT, Tak i micas npoBeneHHs X1, B
MOPIBHSIHHI 3 OiTbMU 0€3 OHKOreMaToJIOTiuHOI IaTo-
siorii. He BUABIEHO KOpPENALifHOTO 3B’ SI3KYy MiX edeK-
TUBHICTIO KOJIOHIEYTBOPIOIOUMX OAMHUID CTPOMATbHUX
(iopobaactiB y aiteit 3 [JIJI, mokazHUKaMu MieJlorpamMu
Ta MeAiaHOO BUXKMBAHOCTI.

3. BcranosiieHO psIMUIA KOPENTSLIHTI 3B'I30K BUCOKO-
IO CTYIIEHSI MiXX YMCJIOM €PUTPOITHUX KIITUH-TIONEpe-
HUKIB y KiCTKOBOMY MO3KY (MpOepUTpOOIacTiB, EpUTPOO-
JIaCTiB, HOPMOLIMTIB) Ta BMiCTOM MPOJIiHY B CTPOMaIbHUX
diopoodmacrax xsopux Ha [JIJI (rs = +0,83).

4. loBeJeHO, 1110 BiTHOBJIEHHS KJIITUHHOCTI KiCTKOBOI'O
Mo3Ky y xBopux Ha I'JIJI BinOyBaeThbcs 3a paxyHOK eJie-
MEHTIB €pUTPOIIHOI JAHKHU FreMomnoe3y ad0 y CIOJIyYeHHi
3 TpaHYJIOLWUTApHMMU IONepeaHnKaMu. BcraHoBIeHa
npsiMa KopeJisiiiiHa 3aJIeKHICTh MixXK MeJiaHOI0 BMXKHU-
BaHocTi aiteit 3 IJIJI Ta yncioM rpaHyJIOLUTIB Y Mi€10-
rpami (rs = +0,82).
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CONCLUSIONS

1. The results of our studies testify that irradiation
doses for children with ALL were in the range of
0.12to 35.0 mSv (average value (5.86 = 1.11) mSv)
and did not affect the median survival of patients
and their myelogram performance.

2. The effectiveness of stromal fibroblasts colony
forming units was lower in patients with ALL at
33" day of treatment and after end of chemother-
apy, compared with children without hematologic
diseases. There were no correlation between the
effectiveness of stromal fibroblasts colony forming
units, myelogram data and median survival in chil-
dren with ALL.

3. Direct correlation between the number of ery-
throid progenitor cells in the bone marrow (pro-
erythroblasts, erythroblasts, normotcytes) and
proline content in stromal fibroblasts of patients
with ALL was established (rs = + 0,83).

4. It was shown, that recovery of bone marrow cel-
lularity in ALL patients occurs due to elements of
erythroid branch of hematopoiesis or their combi-
nation with granulocyte predecessors. Direct cor-
relation between the median survival of children
with ALL and the number of granulocytes in their
myelogram (rs = + 0,82) established.
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