KJTIHIYHI

AOCNIAXKEHHA

ISSN 2304-8336. [po6nemu pagiauiiHoi meguunxy 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2020. Bun. 25.

YK 575.853:611.018.46:616-006.44

K. M. Minvenko', T. ®@. JIio6apenp't<, B. B. baaan!, O. O. J/Imurpenko’, T. 10. IlnsgxTudeHko’,
B. O. Moiiceenko?®, }0. O. Cinaes', B. I'. bedemko!

lepucasua ycmanosa «Hauionanvnuii haykosuii yenmp paoiayiiinoi meouyunu Hayionaavroi akademii
meduunux Hayk Ykpainu», éya. 10pia Linenka, 53, m. Kuie, 04050, Ykpaina

?Hayionanvruii meduunuii ynieepcumem im. Q. O. boeomoavys MO3 Ykpainu, 6yaveap Tapaca
Illesuenxa, 13, m. Kuig, 01601, Yxpaina

SIlpueamuuii euwuii HaguarvHuil 3akaa0 «Mixncnapoona akademis exonoeii i meouyuHu», Xapkiscvke
woce, 121, m. Kuis, 02000, Yxpaina

E®EKTUBHICTH KOJIOHIEYTBOPEHHSA KJIITUH-
IMOMEPEJHUKIB KICTKOBOTI'O MO3KY, 1K IPOTHOCTUYHUN
@®AKTOP ITEPEBITY IIJIASMOKJIITUHHOI MIEJIOMU Y OCIB

3 PAIIIAIIINHUM AHAMHE30OM

MeTa po60TH: Ha OCHOBI AoCNifKeHHs e(eKTUBHOCTI KONOHIEYTBOPEHHS KNiTUH KiCTKOBOTO MO3KY XBOPUX Ha nnas-
MOKJTITUHHY Mi€ENOMY Ha Pi3HMX eTanax NiKyBaHHsA OLiHUTK 1 3HAYEHHS K MPOTHOCTUYHOIO KpUTepito nepebiry 3axBo-
PIOBAHHS.
Marepianu i metopu. EcdektuBHicTb konoHieytBopeHHs (EKY) ouiHeHo y 37 nauieHTiB BikoM 42-73 pokiB 3 nnas-
MOKNiTUHHOW Mienomoto (MKM) I-II cT.: 21 nauieHTa, nocTpaxpanoro BHacnifok aBapii Ha YopHobunbcbkinnt AEC, Ta
16 HeonpoMmiHeHux xBopux. Cepen onpomiHeHux 3 I cT. ob6cTexeHo 11 YonoBikis, cepep xBopux 3 II cT. — 9 yonoBikiB
Ta 3 XiHOK, cepep HeonpoMiHeHux 3 I cT. — 3 Yon0BiKiB, 3 XiHOK, cepep nauieHTi 3 II cT. — 6 YONOBIKiB Ta 2 XiHOK.
KoHTponbHy rpyna cknanu 20 340poBux 0Cib.
Pe3ynbratu. Kinbkictb KONOHIEYTBOPIOYMX FpaHynoLnTapHo-makpodaransHux ogunub (KYO-I'M) kictkoBoro mos-
Ky (KM) xBopux Ha KM o6’egHaHoi rpynu (onpoMiHeHi, HeonpoMmiHeHi) 3anexana Bif CTafii 3axBoptoBaHHA. Y XBO-
pux 3 I ct. KYO-I'M cTaHoBuna 16,7 + 1,2 npotvt 11,1 + 1,1 npu II cT. i 6yna Huxyoto (p < 0,05), NOPiBHAHO 3 KOHTPO-
nem (64,5 + 2,2). NMopi6HUMu 6ynun 3miHu npu ytBopeHHi knactepis (I ct. — 37,7 + 1,6; II c1. — 19,4 + 1,3; KOHTpONb —
89,8 + 3,6). Y xBopux 3 I 1a II cT. Ha momeHT piarHocTukn EKY 6yna Huxuoto (5,7 + 1,5 Ta 2,4 + 1,1 BignoBifHO),
nopiBHAHO 3 KoHTponem (39,5 + 1,51, p< 0,05), npu pemicii EKY 3pocTana (29,6 + 1,8 Ta 13,8 + 1,2 BignosigHo). lo-
Ka3HWUKM ONPOMiHEHMX i HEONPOMiHEHMX NALEHTIB He Bifpi3HAnuCh. Ha eTani AiarHOCTUKM KiNbKiCTb KONOHieyTBOPIO-
tounx oanHuLb ibpobnactis (KYO-®) byna Huxuotw (p < 0,05), nopiBHAHO 3 KoHTponeM (110,5 + 4,9) — 43,9 + 5,4 Ta
22,5 + 3,7 y nauienTi 3 I Ta IT ct. MMKM BignosigHo. Mpu gocarHenHi pemicii KYO-® 3poctana (p < 0,05): y xBopux 3
I ct. MKM KYO-O csarana 87,4 + 4,2; y nauientie 3 I c1. — 55,6 + 2,7.
BucHoBku. BctaHosneHa 3anexHicte EKY knitun KM Big ctapii MKM Ta HasBHOCTI/BifcyTHOCTI pemicii. MNokaszaHo
NPOrHOCTUYHEe 3HaYeHHA noka3Huka EKY KYO-I'M KM wopo tpuBanocti xutta nauientis (Ro Spearm = 0,39, p < 0,02):
3a HassHocTi EKY > 20 no nposeaeHHs noniximiotepanii TpuBanictb XuTTa xBopux Ha MKM Gyna cyTTeBo A0BLIOO
MOPiBHAHO 3 MauieHTamK, y AKux nokasHuk EKY < 20.
KnioyoBi cnoBa: nna3mokNiTMHHA MiENOMa, KICTKOBWIA MO30K, FpaHynoLMTapHO-MakpodaranbHa KONoHieyTBOpIOOYa
OAMHULSA, KONOHieyTBOPIOtOYa oauHKLA dibpobnacTis, knactep.
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EFFICIENCY OF BONE MARROW PRECURSOR CELL COLONY-
FORMING AS A PREDICTOR OF DISEASE COURSE IN PLASMA
CELL MYELOMA PATIENTS WITH A HISTORY OF RADIATION
EXPOSURE

Objective. Assessment of role of the bone marrow colony-forming efficiency in plasma cell myeloma patients at dif-
ferent stages of treatment as a prognostic criterion for the disease course.
Materials and methods. The colony forming efficiency (CFE) was assayed in stage I-II plasma cell myeloma (PCM)
patients (n =37) aged 42-73, namely in patients survived after the Chornobyl NPP accident (n = 21) and persons not
exposed to ionizing radiation (n = 16). There were 11 males exposed to ionizing radiation and having got stage I PCM,
9 males and 3 females exposed and having got stage II PCM, 3 males and 3 females not exposed and having got stage
I PCM, 6 males and 2 females not exposed and having got stage II PCM. Healthy persons (n = 20) were included in the
control group.
Results. Number of the bone marrow (BM) granulocyte-macrophage colony-forming units (CFU-GM) in both exposed
and not exposed PCM patients depended on a disease stage. CFU-GM was (16.7 + 1.2) in the stage I PCM patients vs.
(11.1 + 1.1) in the stage II PCM ones both being lower (p < 0.05) compared to control (64.5 + 2.2). Changes in clus-
ter formation were similar, i.e. (37.7 + 1.6) and (19.4 + 1.3) correspondingly in the stage I and stage II PCM patients.
Respective values in control were (89.8 + 3.6). The CFE in stage I and stage II PCM patients at the time of diagnosis
was lower (5.7 + 1.5 and 2.4 + 1.1 respectively) vs. control (39.5 + 1.51, p < 0.05), but has increased in remission up
to (29. 6 + 1.8) and (13.8 + 1.2) respectively. There was no difference at that between the irradiated and non-irradi-
ated patients. Number of the fibroblast colony-forming units (CFU-F) in the stage I and stage II PCM patients during
diagnosis, namely (43.9 + 5.4) and (22.5 + 3.7), was lower (p < 0.05) vs. control (110.5 + 4.9). Upon reaching remis-
sion the CFU-F value increased significantly (p < 0.05), reaching (87.4 + 4.2) and (55.6 + 2.7) correspondingly in the
stage I and stage II PCM patients.
Conclusion. Dependence of the BM cell CFE on the stage of PCM and presence or absence of remission was estab-
lished. Prognostic value of the CFE of BM CFU-GM in terms of life span of patients was shown (Ro Spearm =0.39,
p < 0.02), namely in case of CFE > 20 before the polychemotherapy administration the life span of PCM patients was
significantly longer vs. cases of CFE < 20.
Key words: plasma cell myeloma, bone marrow, granulocyte-macrophage colony-forming unit, fibroblast colony-form-
ing unit, cluster.
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BCTYII INTRODUCTION

CyuacHa KoHIemnilisl (hopMyBaHHS IDIa3MOKIITUHHOL Mie-  The contemporary concept of plasma cell myelo-
nomu (ITKM) acoriroeTsest 3 cucreMoro 3mosikicHoi Mo-  ma (PCM) formation is associated with a system
HOKJIOHAJILHOI MpoJiidpepallil miasMaTUYHUX KIiTWH, Jo-  of malignant monoclonal proliferation of plasma
Kasi30BaHUX MepeBaKHO B KicTKoBoMy MO3KY (KM) [1—4].  cells localized mainly in the bone marrow (BM)
30iIBIIEHHST MACH ITyXJIMHU € HACITIAKOM TOBITBHOI TIpor-  [1—4]. Increase in tumor mass is a consequence of
pecii TIpoliecy i, SIK MoKa3ajau JOCIiIKeHHs, Ta3MaTinyHi  the slow process progression and, as studies have
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KJITUHM 3[aTHI (popMyBaTy KOJIOHiI in vitro, Tomy [TKM
Oy/a BigHeceHa A0 Yucia 3JI0SKICHUX 3aXBOPIOBaHb, SIKi
XapaKTepM3yIOThcsl HU3BKOIO mpodidepartieio [5—8]. Haii-
Oinbla mpoJtipepaTMBHA aKTUBHICTD TJIA3MaTUYHUX KITi-
THH CITOCTEpPITraeThCs Ha ITOYATKOBIM CTaIil i B pa3i po3BUT-
Ky peuuauBy ITKM. ¥ nepioa pemicii mpoJtipepatriBHa aK-
TUBHICTb 3HWXKYETHCS 32 PAXYHOK 11 MPUTHIYEHHS BHACITi-
JIOK i IIMTOCTacTaTUYHUX IpernapartiB. Lle migTBepmkye
TOH (haxT, 1110 BUCOKA TpoJichepaTBHA aKTUBHICTb TLIa3-
MaTUYHUX KJITWH € HETaTMBHOIO IPOTHOCTUYHOIO O3Ha-
KOIO i BITTMBA€E HA TPUBATICT XXUTTS XBOpUX [9].

OlliHKa CTaHy I'eMOIoe3y Yy MAalli€HTIB 3 XpOHIYHUMM
JiMdonpodidpepatTuBHUMU HOBOyTBopeHHsIMHU (XJITTH),
3okpeMa ITKM, npoBoauTbcs 3 ypaxXyBaHHSIM pe3yJib-
TaTiB KJIOHYBaHHS KIiTUH KM 3ajieXXHO Bif BigAMiHHOC-
Tei 1momo epeKTuBHOCTI KoJoHieyTBopeHHs (EKY) rpa-
HyJnouTapHo-Makpodaraapaux oguHuilb KM (KYO-
I'M) [10—13]. V HasBHilt JiTepaTypi HEIOCTATHBO YBaru
MPUIIIECHO KIJIBKiCHI# owiHIIi (idpobaacTiB Ta iX 0co0-
mmBoctaMm nipu XJITTH ta ITKM y Tomy uncii. 3okpema,
BIIKPUTUM 3aJIMIIAEThCS IMMTAHHS IIOAO BIUIMBY
¢ibpobnacTiB Ha MpoJidepaTUBHY aKTUBHICTh KJIITMH-
norepeHUKIB remornoesy [14]. Ha choromHi mpeacTaB-
JIeHi JOCUTh OOMEXKEeHi CIIpoOU MpoaHasi3yBaTH y XBOPUX
Ha [IKM craH MiKpOoOTOYEHHSI i Mi€BOr0 KiCTKOBOTO
Mo3ky KM 3 ypaxyBaHHSIM CTYNEHSI MOTO YpaXXeHHS Ta
HasIBHOCTI pe3epBiB HOPMaJlbHOIO KPOBOTBOPEHHSI, Xoua
1Ie Ma€ CYTTEBE 3HAUYEHHS IJISI paHHbOI JUdepeHIIiiHOL
NiarHOCTHKM, MPOTHO3YBAaHHS Iepediry 3aXBOPIOBaHHS
[15—16], ouiHkKu ebeKTUBHOCTI JiKyBaHHS i 34aTHOCTI
KM pno BigHOBJEHHSI B IepioJ IMOCTUUTOCTATUYHOIL
MieJiocympecii.

META

MeTtoto poboTu O0y10 Ha OCHOBI JOCHiAXKEeHHS e(heKTUB-
HOCTi KOJIOHIEYTBOPEHHSI KJIITUH KiCTKOBOTO MO3KY
XBOPHMX Ha IJIa3MOKJIITUHHY Mi€JIOMy Ha Pi3HUX eTarax
JIIKyBaHHSI OLIHMTHU il 3HAYEHHS K IMPOTHOCTUYHOIO
KpuUTepito mepediry 3aXxBOpOBaHHS.

MATEPIAJIM I METOJIN

KynbrypanbHi gociaigkeHHs npoBeaeHo y 37 malieHTiB
BikoM 42—73 pokiB 3 I-II ct. [TIKM, y Tomy umcmi 21
XBOpOIo, TocTpaxaasoro BHachigok aBapii Ha YAEC
(tabu. 1). Cepen onpomiHeHUX 0cib 3 I CT. 3aXBOprOBaHHSI
oobcrexeHo 11 yonoBikiB, cepen xBopux 3 II ct. ITKM —
9 4yosoBikiB Ta 3 XxiHoK. Ipyna HeompomiHeHux 3 I cT.
XBOpOOU BKITIOYAJIa 3 YOJIOBIiKiB, 3 XiHOK, IpyIia HEOIl-
pomiHeHux TauieHTiB 3 Il cT. 3axBoproBaHHSI — 6 4YO-
JIOBiKiB Ta 2 XiHOK. KoHTpoabHY rpyny ckianu 20 310-
poBUX 0Ci0.

shown, plasma cells are able to form colonies in
vitro, thus the PCM was referred to the malignant
diseases characterized by low proliferation [5—8].
The greatest proliferative activity of plasma cells is
observed at the initial stage and in case of PCM
recurrence. During remission the proliferative
activity decreases due to its suppression as an effect
of cytostatic medications. This confirms the fact
that the high proliferative activity of plasma cells is
a negative prognostic sign, which affects the life
span of a patient [9].

Evaluation of hematopoiesis in the patients
having got chronic lymphoproliferative neo-
plasms (CLPNs) and PCM in particular takes
into account the results of BM cells cloning,
depending on differences in the BM granulocyte-
macrophage units colony-forming efficiency
(CFE) [10—13]. There is no enough attention in
contemporary scientific literature to the quanti-
tative assessment of fibroblasts and their features
in CLPNs including the PCM. Issue of the influ-
ence of fibroblasts on proliferative activity of
hematopoietic progenitor cells remains open in
particular [14]. To date, there were very limited
attempts made to analyze the microenvironment
and effectiveness of BM in PCM patients, taking
into account the degree of BM damage and avail-
able capacity of normal hematopoiesis, despite it
is essential for early differential diagnosis, disease
prognosis [15—16], assay of treatment efficiency
and BM recover ability in the period of postcyto-
static myelosuppression.

OBJECTIVE

Based on the study of effectiveness of colony-
forming of bone marrow cells in plasma cell
myeloma patients assess the role of its efficiency at
different stages of treatment as a prognostic crite-
rion for the disease course.

MATERIALS AND METHODS

The cultural research was conducted on a material
from the stage I-II PCM patients (n = 37) aged
42—73, among others the Chornobyl NPP accident
survivors (n = 21) (Table 1). There were 11 males
exposed to ionizing radiation and having got stage |
PCM, 9 males and 3 females exposed and having got
stage Il PCM, 3 males and 3 females not exposed
and having got stage I PCM, 6 males and 2 females
not exposed and having got stage II PCM. Healthy
persons (n = 20) were included in the control group.
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Xapakrepuctuka nauientie 3 NKM 3 ypaxyBaHHAM papiauiitHoro aHamHe3y Ta cTaaii 3axBOplOBaHHA 3a Knacudi-

Kauieto Durie-Salmon (1975)
Table 1

Characterization of PCM patients taking in consideration the history of radiation exposure and disease stage

according to the Durie-Salmon classification (1975)

Crapis 3a Durie-Salmon  Kareropis o6¢cTexeHux Yonogikun/Males Xinku/Females Ycboro/Total
D&S stage Category of study subjects n=28 n=11 n=37

| bes ypaxyBaHHs papiaLiiiHoro aHamHe3y 12 5 17
Disregarding the radiation history
MocTtpaxaani BHacnigok asapii Ha YAEC 1 - 11
Survivors of the ChNPP accident
HeonpomiHeHi xBopi 3 3 6
Not exposed patients

Il be3 ypaxyBaHHs papiaLliiHoro aHaMHe3y 14 6 20
Disregarding the radiation history
Moctpaxnani BHacnifok asapii Ha YAEC 10 2 12
Survivors of the ChNPP accident
HeonpomiHeHi xBopi 6 2 8

Not exposed patients

BuBuenHs crtaHy pesepBy KIiTUH KM (rpanynonurap-
HO-MaKpodarajJbHOro myJjy) 1010 BiTHOBJIEHHS KPOBOT-
BOpPEHHS TIicsIs TipoBeneHHs mosmiximioteparii (ITXT)
MPOBOAWIIN IUISIXOM KJIOHYBAHHS in Vifro TPaHyJIOLIMTAP-
HO-MakpodarajbHUX KOJIOHIEYTBOPIOIOYUX OAUHUIIb
(I'M-KOY). KynbruByBaHHs1 MOHOHYKJIeapiB KM ripo-
BOAWIU B CTepWIbHUX daliukax IleTpi y HamiBpigkomy
arapoBoMy cepenoBuili. OOJiK pe3yabTaTiB MPOBOIUIN
Ha 14-Ty 100y KyJAbTMBYBaHHS. 3a KOJIOHiIO MpUAMaIn
CKYMYEHHSI KJIiTUH, B IKMX KiJIbKiCTh IPaHYJIOLMTiB-MaK-
podariB nepeBuiyBaia 100 KiTuH, 3a KJ1acTep - CKyII-
YeHHs KJIITUH, B SIKUX KiUJIbKiCTh TPaHYJIOLIMTiB-MaKpoO-
¢ariB nmepeBuinyBaia 50 kiiThH. KilbKicTb KOJIOHiM
MiApaxoByBaJIM Mill iHBEPTOBAaHUMM MiKpOCKOIOM (ipMu
Sedival (Himeuunna). KinpKicHmi 00JIiK KJIIOHIB Y Ky/b-
Typi cynpoBomKyBaau rnepepaxyHkom Ha 100 000 KIiThH.
3a pe3ysabTaT NpUiiMaIu cepeaHe apupMeTHnIHe pe3yb-
TaTiB KyJIETUBYBAHHSI, OTPUMaHUX y 4 3pa3kax KyJIbTypHu.

3 ypaxyBaHHSM KiJTbKOCTi KOJIOHil, KJIaCTepiB i 3a-
rajbHOI KiJIbKOCTI MOCAIXKEeHUX KIIITUH (KOXHY KOJOHIIO
Ta KJ1acTep BBaXkKajy KJIOHOM OAHI€l KIITUHM), pO3paxo-
ByBasiu epekTuBHicTh [ M-KOY KM:

KinbKiCTb KOJIOHIV + KIJIbKICTb K/1aCcTepIB
3arasnbHa KinlbKiCTb MOCcaakeHux KJiTuH

EKY =

TpuBasicTh XUTTS NalieHTa (B MicsAlsX) OLIiHIOBAIU
Big Tepminy BuBuYeHHs1 EKY, 3anexHo Bif il moporoBoro
3HAYEHHSI.

BuzHayeHHS KOJIOHIEYTBOPIOIOUNUX OTUHULD (PiOpoO-
nactiB (KYO-®) KM mpoBoauid IUISIXOM KYJIBTUBY-
BaHHS JOCTimKyBaHnX 3pa3kiB KM y crepuiabHUX (ia-

The study of BM cell reserve (featuring the gran-
ulocyte-macrophage pool) in respect of hemato-
poietic restore after the polychemotherapy (PCT)
was performed by cloning in vitro the granulocyte-
macrophage colony-forming units (CFU-GM).
The BM mononuclear cells were cultured in ster-
ile Petri dishes on semi-solid agar medium. Results
were recorded on the 14th day of culturing. A nest
of cells in which the number of granulocytes-
macrophages exceeded 100 cells was counted as a
colony, otherwise if the number of granulocytes-
macrophages exceeded 50 cells it was counted as a
cluster. Number of colonies was counted using the
Sedival inverted microscope (Germany). Quan-
titative accounting of clones in a culture was fol-
lowed by recalculation per 100,000 cells. An arith-
metic mean of culturing results obtained in 4 cul-
ture samples was accepted as the result.

Taking into account the number of colonies, clus-
ters and total number of planted cells (each colony
and cluster was considered a clone of the one cell) the
efficiency of CFU-GM in BM was calculated as:

Number of colonies + number of clusters
Planted cells total

CFE =

The patient’s life span (in months) was estimat-
ed since the study point of CFE, depending on its
threshold value.

Assay of the BM fibroblast colony-forming units
(CFU-F) was performed by culturing the BM test
samples in sterile vials for 14 days. The cell nest of
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KoHax nmpoTiarom 14 nHiB. CKyIMYeHHSs KJIITUH, SIKe CKJIa-
nanocs 3 50 knactepiB i Oinbliie, TpaKTyBalud SIK KO-
JoHito. IligpaxyHOK KOJIOHif MPOBOAWIM 3 BUKOPUC-
TaHHSIM CBIiTJIOBOro Mikpockorna MbC-9.

PE3VYJIBTATU TA OBT'OBOPEHHS

INTokazano, 110 BaXXJIMBOIO XapaKTePUCTUKOIO (PYHKITIO-
HanbHOro crany kiituH KM nauienTis 3 [IKM e EKY,
SIKy BU3HAYaJIM Ha Pi3HUX CTalisX 3aXBOPIOBAHHS Ta 3
ypaxyBaHHsIM edekTtuBHOCTi [IXT (HasgBHiCTB/BiI-
CYTHICTB peMicii). B Tabi. 2 mpeacraBiaeHa KiTbKiCTh KO-
noniit Ta KYO-I'M KM 3 ypaxyBannsawm ctazii [TKM ta
y 3iCTaBJ€HHi 3 KOHTpoJibHOIO rpyrow. He BusiBieHO
CYTTEBOI Pi3HULI 1I0A0 KiJIbKOCTi YTBOPEHUX KOJOHIH i
KJlacTepiB IpPU MOPIBHSIHHI OIPOMIHEHUX Ta HEOM-
poMiHeHUX o0ci0, Hajajli BOHU YBIHIIIM OO0 CKJIady
o0'enHaHoi rpynu maiieHTiB. HesanexHo Bim pamia-
LilfHOrO aHaMHe3y, KiJbKiCTh KOJIOHIl B ycCiX rpymnax
nauieHTiB 3 I—II cT. XBopoOu OyJia BiporigHO HUXKYOIO
nopiBHAHO 3 KoHTposieM (p < 0,05). KinbKicTh K1acTepiB
OyJia cyTTeEBO HMxKYOIO Jauile y nauieHTiB 3 ITKM II ct.
(p <0,05).

Ha MOMEHT BCTAHOBJIEHHSI MiarHO3y IOKa3aHo, 110
KiJIbKICTh KOJIOHIH, SIKi YTBOPUJIMCH B Pe3yJbTaTi KYJIbTHU-
ByBaHHs KiaiTuH KM mauienriB 3 TTKM, 3anexana Bif
cTamii 3axBopioBaHHs. Tak, y MalieHTiB 00'eHAHOI TPYITN
3 [TKM I ct. KiibKicTb KOJIOHII cTaHoBWIa 16,7 £ 1,2 nipo-
11,1 = 1,1 y mauienTis 3 I cT. xBopoOu Y 310poBux 0ci0
KiJIBKICTh KOJIOHi# Oyia 3HayHO BUIIOK — 64,5 £ 2,2,
ITonibHa 3aKOHOMIpHICTh CITOCTEpiragach Npu yTBOPEHHi
KJIaCTepiB OpU KyJbTMBYBaHHI KjaiTuH KM nauieHTiB
JocaimkyBaHoi rpynu (puc. 1).

Pesynbratu kynsruByBaHHs KiaiTuH KM 006'enHaHOi
rpynu xBopux Ha ITKM (onpomiHeHi Ta HEOMPOMiHEeHi)
npejcTaBieHi Ha puc. 1.

50 clusters or more was regarded as a colony.
Colonies were counted using the MBS-9 light
microscope.

RESULTS AND DISCUSSION

The CFE was shown being an important characteris-
tic of the BM cell functional state in PCM patients.
The CFE at that was assayed at different disease
stages taking into account the effectiveness of PCT
(presence or absence of remission). The number of
colonies and BM CFU-GM with reference to the
PCM stage and in comparison with the control group
is shown in Table 2. No significant difference was
found in the number of colonies and clusters formed
when comparing the irradiated and non-irradiated
individuals. Later they were included in a combined
group of patients. Regardless of radiation history, the
number of colonies in all groups of stage I-11 PCM
patients was significantly lower vs. control (p < 0.05).
The number of clusters was significantly lower only in
stage II PCM patients (p < 0.05).

At the time of diagnosis it was shown that the
number of colonies formed as a result of PCM
patient's BM cell culturing depended on the disease
stage. In such a way the number of colonies was
(16.7 £ 1.2) in stage 1 PCM patients against
(11.1 = 1.1) in stage II cases in the united group.
The number of colonies was significantly higher
(64.5 + 2.2) in healthy individuals. A similar pattern
was observed in the formation of clusters in cultivation
of BM cell from patients in the study group (Fig. 1).

Results of the BM cell culturing in the combined
group of PCM patients (irradiated and non-irradi-
ated subjects) are shown in Fig. 1.

Ta6nuusa 2
XapakrepucTtuka rpaHynouutapHo-makpodaranbHoro nyny KM nauientis 3 I-II ct. MKM (M £+ m)
Table 2
Characterization of the BM granulocyte-macrophage pool in stage I-II PCM patients
I cT. / Stage | Il c1. / Stage I Fpyna
Mokasuuk 06’ 06’
OnpomineHi HeonpomiHei rgﬁ::Ha OnpomiteHi Heonpomineni rgg:g"a KOHTpoOnio
Parameter ; P Combined ; P Combined Control
Irradiated  Non-irradiated group Irradiated  Non-irradiated group group
KinbKiGTb KONOHiiA 15,8 +1,1* 172+1,2 16,7 + 1,2 9,4+0,9* 12,2+1,3 11,1 +1,2* 64,5+ 2,2
Colonies
KinbkicTb KnacTepis 384+15 369+1,8 37,7£1,6 16,8 £ 0,9* 20,1 £ 1,1% 19,4 +1,3* 89,8 3,6

Clusters

IMpumiTka. * — 3HaYeHHsi AOCTOBIPHO HIXYI, NOPIBHSIHO 3 KOHTPONEM (p < 0,05).
Note. * — values significantly lower vs. control (p < 0.05).
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PucyHOK 1. 3anexHicTb KOnoHie- i KnacTepoyTBopeH-
100 HA rpaHynouuTapHo-makpodaranbHux Knitun KM y
nauienTiB 3 KM Big cTapii 3axBoploBaHHA

1 — KiNbKiCTb KOMOHIN B pe3ynbTari KynbTuayBaHHs kinitud KM nauientis 3 MKM | cT;
2 — KiNbKiCTb KONOHIN KynbTuByBaHHs knituH KM nauienTis 3 MKM Il ¢T.; 3 — Kinb-
KiCTb KOMOHiIVA B pe3ynbTarti KynbTuBYBaHHS knituH KM 30p0oBUX 0Ci6; 4 — KiNlbKiCTb
KnacTepis B pe3ynbTarti KynbTuyBaHHs knitud KM nauienTis 3 [TKM | ¢T.; 5 — kinb-
KICTb kacTepis pe3ynbrarti KynbTusyBaHHs knitud KM, nauiextis 3 NKM Il cT.;
6 — KinbKicTb KnacTepiB B pe3ynbTaTi KynbTuByBaHHs KnituH KM 3n0poBux oci6.

Figure 1. Colony and cluster formation of BM granulo-
cyte-macrophage cells in PCM patients depending on
the disease stage

1 — colonies as a result of BM cell culturing (stage | PCM patients); 2 — colonies
as a result of BM cell culturing (stage Il PCM patients); 3 — colonies as a result of
BM cell culturing (healthy subjects); 4 — clusters as a result of BM cell culturing

(stage | PCM patients); 5 — clusters as a result of BM cell culturing (stage Il PCM
patients); 6 — clusters as a result of BM cell culturing (healthy subjects).

ITposeneHo BuBueHHs EKY kinitun KM mnatiieHTiB 3
I1KM Ha pi3HuX eTamax JiKyBaHH (Ta0u. 3).

BcraHoBieHO, 1110 Y ONMPOMiHEHUX i HEOIIPOMiIHEHUX
nauieHTiB 3 [IKM Ha eTani nepBMHHOI 1iarHOCTUKMU 3aX-
BOpPIOBaHHS, He3ajexxHo Bia ctaaii, EKY 0Oyna 3HauHO
HIDKXYOIO0, TTOPiBHSIHO 3 KoHTpoueM (p < 0,05), i He mana
CYTTEBOI PI3HULI MiX HOCIIKEHUMU rpynamu. Y pasi
JIOCSTHEHHS peMicii, pereHepaTuBHUI moTeHlian KM
3pocTaB, ogHaK y xBopux 3 II cT. 3anuiuaBcs CYTTEBO
HIDKYMM BiTHOCHO KOHTPOJIbHOTO 3HaueHH: (p < 0,05).
EKY xnitun KM nauienriB 3 IIKM 006'eqHaHoi rpynu
Ha MOMEHT BCTaHOBJICHHSI AiarHO3y Oyja JOCTOBipHO
HMKYOI0 i ctaHoBuaa 5,7 = 1,5 y mauienTiB 3 [TIKM I ct.
ta 2,4 % 1,1 — Il ct. BimHOCHO 3m0poBuX 0ci6 (39,5 £ 1,5).

Ha puc. 2 i 3, BignmoBigHO, TIpencTaBIeHO BEINYNHY
IrpaHyJI0LUTO-MaKpodaraibHUX KOJIOHI, YTBOPEHUX
npu KyasTuByBaHHI KM nauienTiB 3 [IKM, Ha MOMeHT
BCTAHOBJICHHS JiarHO3Y Ta MPU JOCSITHEHHI peMicii.

VY pasi gocsarnenHs pemicii EKY knitun KM nigBu-
LIyBajlach y MalieHTiB 000X rpyn (puc. 3, 4), 3anexana
Bif cTadii 3axBOpIOBaHHS i cKjagajaa y TMali€HTIB 3
MNKM I ct. 29,6 = 1,8; y xBopux 3 II ct. — 13,8 £ 1,2,

Taonuusa 3

CFE of BM cells of PCM patients was studied at
the specific stages of treatment (Table 3).

CFE in the irradiated and non-irradiated PCM
patients at the stage of initial diagnosis of the disease
was significantly lower vs. control (p < 0.05) regard-
less of the disease stage with no significant differ-
ence between the study groups. In remission the
regenerative potential of BM increased, but in stage
II patients remained significantly lower vs. control
(p <0.05). CFE of BM cells in PCM patients in the
combined group was significantly lower at the time
of diagnosis, namely (5.7 = 1.5) and (2.4 = 1.1) cor-
respondingly in stage I and stage I PCM patients
compared to (39.5 = 1.5) in healthy individuals.

Size of granulocyte-macrophage colonies for-
med in the PCM patients' BM culturing at the
time of diagnosis and in remission is shown in Fig.
2 and 3, respectively.

The BM cell CFU increased in both groups in case
of achieving a remission (Fig. 3, 4). The increase at
that depended on the disease stage accounting
(29.6 £ 1.8) and (13.8 * 1.2) correspondingly in

EdektuBHicTb KonoHieyTBopeHHa KnitTuH KM nauieHTiB 3 ypaxyBaHHAM cTapii Ta nepe6iry MKM (M + m)

Table 3

CFE of BM cells in PCM patients depending on the disease stage and course

MepBuHHA AiarHOCTMKa 3aXBOPIOBAHHS

Crapis MKM At primary diagnosis

Crapis pemicii / In remission

Mpyna
Onpomiteni  HeonpomiHeni 06;89::"3 Onpomineni HeonpoMiHeHi 06;;’#::“3 KOHTpOSIO
PCM stage : - Control
Irradiated  Non-irradiated cog':’lglljl[‘)ed Irradiated  Non-irradiated cognrlt'))lll'[l)ed group
| 47+0,8" 6,3 £1,2* 57+ 15 30,8 +24 285+17 296 +1,8
I 27+0,7 27+0,8* 24+1,1* 14,5 £ 0,6* 12,8 £0,9* 13,8 £1,2* 39515

[MpumiTka. * — 3HaYeHHsi AOCTOBIPHO HIXYI, NOPIBHSHO 3 KOHTPONEM (p < 0,05).
Note. * — values significantly lower vs. control (p < 0.05).
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PucyHoK 2. lpaHynouuto-makpodaranbHa KOMOHis,
yTBOopeHa npu KynbTuByBaHHi KM nauienta M. 3 MKM, Ha
MOMEHT BCTAHOBJNIEHHA AiarHo3y; iHBEPTOBaHUIA MiKpo-
CKon, 36inbweHHA 06'ekTUBY x 400

Figure 2. Granulocyte-macrophage colony formation
in the culture of PCM patient’s BM cells at the time of
diagnosis, patient M.; inverted microscope, 400x mag-
nification

PucyHoK 3. [panynouuto-makpocharanbHa KONoHis,
yTBOpeHa npu KynbtuByBaHHi KM nauienTa K. 3 KM, wo
3HaxoAMBCA Ha cTapii pemicii; iHBepTOBaHMI MiKpo-
CKon, 36inbweHHA 06'ekTUBY x 400

Figure 3. Granulocyte-macrophage colony formation
in the culture of PCM patient's BM cells in remission,
patient K; inverted microscope, 400x magnification

PucyHok 4. 3anexHicte EKY rpaHynoyutapHo-makpo-
taranbHux knitun KM nayienTie 3 KM Big ctagii 3axso-
plOBaHHAA

1 — EKY knitud KM npu BcTaHoBneHHi aiarHo3y nauieHtam 3 MKM | ct.; 2 — EKY
knii KM npu BcTaHoBNeHHi aiarHoay naujeHtam 3 MKM Il ¢t.; 3 — EKY knitud KM
B cTapji pemicii naujentie 3 MKM | ¢T.; 4 — EKY knitun KM B cTapji pemicii naujextis
3 MKM Il ct.; 5 — EKY knitun KM 3n0poBux oci6.

Figure 4. BM granulocyte-macrophage cell CFE in PCM
patients depending on the disease stage

1 — BM cell CFE in stage | PCM patients at diagnosis; 2 — BM cell CFE in stage Il
PCM patients at diagnosis; 3 — BM cell CFE in stage | PCM patients in remission;
4 — BM cell CFE in stage Il PCM patients in remission; 5 — BM cell CFE in healthy
subjects.

OpnHax 11i HOKa3HUKU He JOCsTrajli KOHTPOJIbHUX 3Ha-
yeHb (39,5 = 1,5).

Bigmomo, 1o nomnynsiist ctpomMaibHUX (idpobacTiB
3abe3rieuye (pyHKIioHyBaHHS gieBoro KM, ocrteok-
JIaCTiB i BMKOHYE pEryJjmoody pojb, IMOB’s3aHy 3i
3[AATHICTIO MPOAYKYBaTH (pakTopU mpoidepallii remo-
MNOETUYHMX KJIITUH, IO HEOOXiZHO IS MiATPUMKU
paHHiX KiiTnH-nionepenHukiB [11]. KymsrmByBaHHS
¢ibpobaacriB, orpumanux 3 KM mnanientis 3 [TKM,
MpPOBEICHO JJIs OLIHKM IXHbOI (DyHKLiOHAJbHOI aK-
TUBHOCTI. OTpUMaHi pe3yabraTh CBiZdaThb PO 3HU-
JKeHHS (PYHKIIIOHAJbHOI aKTUBHOCTI KOJIOHIEYTBOPEH-

(1) 496

stage I and stage II PCM cases. However, these para-
meters did not reach the control values of (39.5 £ 1.5).

The population of stromal fibroblasts is known as
providing the function of working BM and osteo-
clasts, being also involved in regulation of the ability
to produce the proliferation factors for hematopoi-
etic cells, which is essential to support the early pro-
genitor cells [11]. Culturing of fibroblasts obtained
from the BM of PCM patients was performed to
assess their functional activity. The obtained results
indicate a decrease in the colony formation func-
tional activity of BM fibroblasts in PCM patients
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Taoauua 4

EceKkTuBHicTL KonoHieyTBopeHHA hibpo6nactie KM nauieHTiB 3 ypaxyBaHHAM cTagii Ta nepe6iry MKM

Table 4

Efficacy of the BM fibroblast colony-forming with account taken of PCM stage and course

Crapis MKM MepBuHHA AiarHOCTMKa 3aXBOPIOBAHHS Crapia pemicii Fpyna koHTpONO
PCM stage Primary diagnosis Remission Control group

| 439+54 874+42 1105+ 49

Il 25+37 55,6 2,7

Hs piopobaactiBe KM mamienTis 3 [1KM, mos’s13anHo0i 31
CTaJi€l0 3aXBOPIOBAHHS, 0€3 CYTTEBOI Pi3HULII ITPH TT0-
PIBHSIHHI 0OCTeXeHMX I'pyml (OMPOMiHEHi, HEOIIPOMi-
HeHi mauieHTn). Tak, Ha eTani BCTAHOBJIEHHS 1iaTHO3Y
KYO-® oOyna BiporimHO HMXYOI0O B 000X Tpymax
nauieHTiB 3 [1KM BigHOCHO KoHTpouto: mipu | cT. —
439 = 5,4, npu Il ct. — 22,5 = 3,7 y NopiBHSIHHI 3
KoHTpoiaeM (110,5 + 4,9; p < 0,05) (taban. 4).
BignoBinHo 10 gaHUX JliTepaTypu, CTYMiHb Pe30pOLlil
KiCTKOBOI TKAHMHU OB SI3aHUI 3 aKTUBHICTIO KOJIOHI€-
yTBOpeHHs ¢iopooaactiB KM. Tak, pe3opOiiist KicTKOBO1
TKaHMHM Ma€ Miclie Mpyu HU3bKil 3a1aTHocTi KM 1o yT-
BopeHHs KYO-®, 3HIMKeHHS NIPOLIECiB IeCTPYKLIT KiCT-
KOBOI TKAHMHM BU3HAYAETHCS TIPU BUCOKUX 3HAUEHHSIX
KYO-® [12]. Takum 4MHOM, Hallli JOCTiIKEHHS CBilI-
yaTh MPO MMOBIpHE MPOTHOCTUYHE 3HAYEHHS (DYHKIIIO-
HaibHOI akTHBHOCTI KYO-® KM nauientis 3 [TIKM sk
MpearKTOpa pU3UKY Pe30pOllil KicTKOBOI TKaHWHU. Ta-
KOX CJIi 3a3HAYUTU CYTTEBE 30iUJIbIIEHHST KiJIbKOCTI
KYO-®, He3anexxHO Bif CTaii 3aXBOPIOBAHHS: TP J0-
CsITHeHHI peMicii: y mauieHTiB 3 ITKM I ct. 1eii mokasHuK
ctaHoBuB 84,7 £4,2 yocio3 Il ct. — 55,6 &+ 2,7, xoua naHi
BEJIMYMHMU i He csrajia HOpMaTMBHUX 3HaueHb (Ta01. 4).
Ha puc. 5 npencrapneHa e(eKTUBHICTb KOJIOHIEYT-
BOpeHHS (pibpoOIacTiB 3 ypaxyBaHHSIM CTafii 3aXBO-
PIOBaHHS Y MOPiBHSAHHI 3 TPYITOI0 KOHTPOJTIO.

being associated with the disease stage with no sig-
nificant difference when comparing the study
groups, i.e. irradiated and non-irradiated patients.
Specifically, at the stage of diagnosis the CFU-F value
was significantly (p < 0.05) lower in both groups of
PCM patients vs. control, namely (43.9 = 5.4) and
(22.5 = 3.7) correspondingly in stage I and stage II
PCM and (110.5 = 4.9) in control (Table 4).

According to the data from literature, the degree of
bone resorption is associated with an activity of BM
fibroblast colony formation. Specifically, bone
resorption occurs at a low capacity of BM to form
the CFU-F, whereas a reduction of bone destruction
processes is determined at high values of CFU-F
[12]. Thus, our study results indicate a probable
prognostic value of the BM CFU-F functional
activity in PCM patients as a predictor of bone
resorption risk. A significant increase in the number
of CFU-E regardless of the disease stage should
also be noted when remission is achieved, namely
(84.7 £ 4.2) and (55.6 £ 2.7) correspondingly in
stage I and stage Il PCM patients, although these
values did not reach the normal values (Table 4).

Efficiency of the fibroblast colony formation with
account taken of a disease stage in comparison with
the control group is shown in Fig. 5.

140

I PucyHoK 5. EdektuBHictb konoHieytBopeHHs ¢ibpo-
onacrie KM 3anexHo Big cragii MKM y nopiBHAHHI 3i

00— B 3A0pOBMMM 0CO6amMm

1 — kinbkictb KYO-® KM npu BcTaHoBNeHHi ajarHo3y nauientam 3 MKM | cT.;
2 — xinbkicTb KYO-® KM npu BCTaHoBMEeHHS AiarHo3y naujentam 3 MKM Il cT.;
3 — kinbkictb KYO-® KM Ha cTapii pemicii nauieHTi 3 KM | cT.; 4 — KinbkicTb
KYO-® KM Ha cragii pemicii nauientis 3 [MTKM Il ¢T.; 5 — kinbkicTb KYO-® KM 3n0-
poBYX 0Ci0.

Figure 5. BM granulocyte-macrophage cell CFE in PCM
patients depending on the disease stage

1 — BM CFU-F in stage | PCM patients at diagnosis; 2 — BM CFU-F in stage I
PCM patients at diagnosis; 3 — BM CFU-F in stage | PCM patients in remission;
4 — BM CFU-F in stage Il PCM patients in remission; 5 — BM CFU-F in healthy
subjects.
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ocobamm

KM y 3m0poBux ocif.

BinoMo, 1110 BaxXIMBUM MOKa3HUKOM (PYHKIIIOHAJIbHOT
aktuBHocTi KM € itoro mpomidepaTuBHUI TOTEHIIiaT
(CTiBBiTHOIIEHHSI KiJIBKOCTi T'PaHYJIOLUMUTHUX KOJIOHIM
Ta KiaacrtepiB). ITokazaHa 3aiexHicTh MpoJidepaTUBHO-
ro MoKasHuKa Bin cramii 3axBopioBaHHs (puc. 6). Tak, y
nauieHtiB 3 [IKM I ct. BiH nopiBHIOBaB 1,4; y nanieHTiB
3 II c1. xBOopoOu — 1,8; y 3mopoBux ocid — 1,0. ITinBu-
IIEHHS [[bOTO MOKa3HMWKAa MOXHA BBaXaTU KPUTEPIEM
PU3UKY Oporpecii 3aXxBOproBaHHSI.

ITpoananizoBano B3aeMo3B’s130k EKY KYO-I'M KM i
TepMiHiB XUTTs nauieHTa 3 [IKM. BcranoBneHo npssmuii
KOpESILiAHUMI 3B’5130K MixX JaHUM MOKA3HUKOM Ta TpU-
BauticTIO KUTTSI xBoporo (Ro Spearman = 0,39; p < 0,02).
ITokazaHo, 110 MpM BMCOKOMY 3HA4Y€HHi ITOKa3HHUKa
(EKY > 20), BusHauenoro no nposeaeHHs1 [1XT, tpu-
BajicTh XKUTTS xBopux Ha ITKM Bulla, mOpiBHSIHO 3
namieHTamu, y sknx EKY 6yna anspkoio (< 20). Takum
YUHOM, YMM BHIIA €(pEeKTUBHICTh KJIOHYBaHHsS, TUM
OinbIINiA pereHepaTUBHUI MToTeHIiaT KM i BuIia Mox-
JIMBIiCTb [JIs1 MalLli€EHTa 1040 BUXOMY 3 MEpioay MOCTLM-
TOCTaTUYHOI Mi€oCyIIpecii.

IMpuknan 1

XBopuii [1-xo A. 4., 1935 p. H., icT. xB. Ne 5487 (2012 p.).
HiarHo3: mna3MokiaiTuHHa Mienoma, I A cT. EdekTuB-
HICTh KJIOHYBaHHSI I'paHYJOLMTapHO-MaKpodaraibHuX
omuanb KM — nmokasuuk EKY cranosus 20,6 + 1,8.
TpuBamicTs xXUTTS cKiana 45 Mic.

Ipuknan 2

XBopuii 3-ka B. I, 1953 p. H., icT. xB. Ne 6172 (2011 p.).
HiarHos: mia3MokiliTuHHA Mieaoma, I1 A ct. EdexTun-
HICTh KJIOHYBaHHSI I'paHyJOLMTapHO-MaKpodaraibHUX
onquHulb KM — mokasnuk EKY cranosus 15,4 + 1,8.
TpuBanictb xkuTTs ckiaana 11 mic.

OTpuMaHi pe3yJabTaTu CBiq4aTh PO iH(POPMATUBHICTh
nokasHuka EKY i BUBYEHHS cTaHy MiKPOOTOUEHHS KJTi-
T™iH KM, K mporHocTuuHux KputepiiB nepediry [TKM,

PucyHoK 6. BenuunHa nponicepatusHoro nokasHuka KM nauienrie 3
NKM 3 ypaxyBaHHAM CTaAii 3aXBOPIOBaHHA Yy NOPiBHAHHI 3i 340poBUMU

1 — BenuuuHa nponidepatmeHoro nokasHuka KM nauientis 3 MKM | cT.; 2 — BennuuHa nponidepa-
TMBHOrO nokasuka KM nauienTis 3 MKM Il ¢T.; 3 — BennumHa nponidpepaTuBHOrO NOKasHuKa KNituH

Figure 6. BM proliferative index in PCM patients with account taken
of the disease stage compared to healthy subjects

1 — BM proliferative index in stage | PCM patients; 2 — BM proliferative index in stage Il PCM patients;
3 — BM cell proliferative index in healthy subjects.

The BM proliferative potential, i.e. ratio of the
number of granulocyte colonies and clusters is
known being an important index of its functional
activity. The dependence of proliferative index on
a disease stage was shown (Fig. 6). Specifically, it
was equal to 1.4 in stage I PCM patients, 1.8 in
stage II patients, and 1.0 in healthy people. An
increased index value can be considered a criteri-
on for the disease progression risk.

Relationship between the CFE of BM CFU-GM
and the PCM patient life span was analyzed. There
was established a direct correlation between this pa-
rameter and patient life span (Ro Spearman = (.39,
p < 0.02). It was shown that at a high value of the
parameter (CFE > 20) determined before PCT
administration the life span of PCM patients is
higher compared to the cases with low CFE (< 20).
Thus, the higher cloning efficiency appears, the
greater BM regenerative potential occurs and the
higher possibility is for the patient to come through
the postcytostatic myelosuppression period.

Case 1

Patient A. Ya. P-ko, born 1935, case record # 5487
(year 2012). Diagnosis: plasma cell myeloma,
stage 11 A. The CFE value featuring the efficiency
of BM granulocyte-macrophage units cloning was
(20.6 £ 1.8). The life span was 45 months.

Case 2

Patient V. G. Z-ka, born 1953, case record # 6172
(year 2011). Diagnosis: plasma cell myeloma,
stage II A. The CFE value featuring the efficiency
of BM granulocyte-macrophage units cloning was
(15.4 £ 1.8). The life span was 11 months.

The obtained results testify to the informative value
of CFE index and the studying of BM microenviron-
ment cells as a prognostic criteria for PCM course,

(1) 498
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30kpeMa 31aTHocTi KM 10 BimHOBJIEHHS B Mepiof
MOCTLIMTOCTAaTUYHOI Mi€OCyIpecii.

BUCHOBKU

1. Bcranosneno, mo EKY rpanynouutapHo-Makpoda-
raabHuX oguHULb KM y nauieHTiB 00’e1HaHOI rpynu 3
ITKM Ha MOMEHT BCTaHOBJIEHHS AiarHo3y Oyna Bipo-
TiTHO HIXYOI0 Y 3icTaBJIeHHi 3 KoHTposieMm (39,5 £ 1,51;
p <0,05) i 3anexaia Bij cTamii 3aXBoproBaHHS: Mpu I CT.
craHoBuia 5,7 £ 1,5, y mauientiB 3 [T cT. — 2,4 + 1,1.
IIpu nocsirHeHHi peMicii Liei ToKa3HUK 3pOCTaB i BU3-
HayaBcs Ha piBHi 29,6 £ 1,8 Ta 13,8 £ 1,2, BinnoBigHO.
He BusBieHO 0COOJMBOCTEN IIOAO KYJIBTHUBYBaHHS
kiitTiH KM 3ajiexxHo Bin KaTeropii o0cTexXxeHux (Or-
pomiHeHi BHacigok aBapii Ha YAEC, HeompoMiHeHi
MalieHTn).

2. BusHaueHo 3HmXKeHHs akTuBHOCTi KYO-® KM
nauieHTiB 3 ITKM Ha eTani nepBMHHOI AiarHOCTUKM i
3aJIeXKHICTh JaHOTO MOKAa3HMKA Bil CTail 3aXBOpPIO-
BaHHs. 1o moyaTky npoBenaeHHs Tepanii KYO-® oya
BiporinHo Huxk4yow (p < 0,05), MOpiBHSIHO 3 TPYMNOIO
koHTpomo (110,5 + 4,9) i craHoBWJIa, BiIMOBiTHO,
439 + 5,4 y nauienTiB 3 [IKM I ct. Ta 22,5 £ 3,7 y
nawieHTiB 3 Il cT. xBOpoOu. BusBieHo mgocToBipHE
30inbmeHHs (p < 0,05) KYO-® npu gocarHeHHi
peMicii, MOPiBHSIHO 3 €TarioM BCTAHOBJIEHHS AiarHO3Y:
y nauieHTiB 3 [IKM I ct. KYO-® carana 87,4 £4,2,y
nawieHTis 3 Il cT. — 55,6 £2,7.

3. JloBeaeHo MPOrHOCTUYHE 3HaYeHHs nokazHuka EKY
rpaHyJI0LMTapHO-MaKpodaraibHUX oarHuLbL KM 111010
TpuBanocTi xutts naieHTiB 3 [IKM (Ro Spearm = 0,39;
p < 0,02). 3poctannsa EKY cBimuuth npo migBUILIEHHS
pereHepatrBHoOro noreHuiany KM i MOXJTUBICTb 1IBUI-
1LIOTO BUXO.Y 3 MEePioay MOCTUUTOCTATUYHOI Mi€aoCym-
pecii: 3a HasiBHOCTI EKY > 20 no mposeaenns I[TXT tpu-
BaJticTh >KUTTS xBopux Ha [TKM cyTTeBo noBiia, mopis-
HSTHO 3 TTalliEHTaMH, y sIKUX TTokazHuK EKY < 20.

CNMUCOK BUKOPUCTAHUX OAXEPEN

1. Tian F., Li J., Li Y., Luo S. Enhancement of myeloma development
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with the ability of BM to recover in the period of post-
cytostatic myelosuppression in particular.

CONCLUSIONS

1. The CFE of BM granulocyte-macrophage units in
the combined group of PCM patients at the time of
diagnosis was significantly lower compared with con-
trol (39.5 £ 1.51, p < 0.05) and depended on the dis-
ease stage, being (5.7 = 1.5) and (2.4 = 1.1) in stage I
and stage II PCM correspondingly. When remission
was achieved, this parameter increased and was
assayed at the level of (29.6 = 1.8) and (13.8 + 1.2)
respectively. There were no peculiarities in BM cell
culturing depending on the category of subjects
(irradiated as a result of the ChNPP accident or
non-irradiated patients).

2. The decreased activity of BM CFU-F in PCM
patients at primary diagnosis and the dependence of
this indicator on a disease stage were revealed. The
CFU-F was significantly lower (p < 0.05) prior to ther-
apy compared with the control group (110.5 £ 4.9)
being respectively (43.9 =+ 5.4) in stage I PCM
patients and (22.5 + 3.7) in stage II cases. There was
a significant increase (p < 0.05) in CFU-F value upon
achieving a remission compared with the time of
diagnosis, namely the CFU-F reached (87.4 £ 4.2)
and (55.6 £ 2.7) correspondingly in stage I and stage
IT PCM patients.

3. The prognostic value of BM CFE of granulocyte-
macrophage units in relation to the life span of PCM
patients (Ro Spearm = 0.39, p <0.02) is proved. The
CFE elevation suggests the increase in BM regener-
ative potential and possibility of a more rapid exit
from the period of postcytostatic myelosuppression,
that is if the CFE value before PCT administration is
over 20, the life expectancy of PCM patients is sig-
nificantly longer compared to cases with CFE < 20.
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CLINICAL

RESEARCH

IHOOPMALIA NPO ABTOPIB

MinyeHko }aHHa MwukonaiBHa, fokTop 6GionoriyHmMx
HayK, npodecop, 3aBigyBay nabopatopii iMyHOreHeTUKM
Bigainy remartonorii Ta TpaHcnnanTonorii IHCTUTYTY KNi-
HiyHoi pagionorii HHLPM

Jllo6apeub TetaHa PepopiBHA, [OKTOP MEOUYHUX HaYK,
npodecop, NPOBiAHMA HayKOBMII cniBpoOITHUK Bipgi-
NeHHs pafiauiinHoT OHKOremaTonorii Ta TpaHcnaaHTauii
CTOBOYPOBMX KNiTUH Bigfiny remaronorii ta TpaHCnnaH-
Tonorii IHcTuTyTy KniniyHoi pagionorii HHUPM, m. Knis
banaH BaneHTuHa BonogumupiBHa, Mmonofwmnii Hayko-
BUI cniBpoGiTHMK nabopaTopii iMyHOreHeTUKK Bigainy
rematoniorii Ta TpaHcnnaHtonorii IHCTUTYTY KNiHiYHOT
pagionorii HHLUPM

OmutpeHko OneHa OnekcaHppiBHa, kaHaupar Giono-
rMYHMX HayK, CTaplinii HayKoBMI cniBpobiTHMK nabopa-
TOpii iIMyHOreHeTUKM BigAiny rematonorii Ta TpaHcnnaH-
Tonorii IHcTUTyTY KniHiyHoT pagionorii HHLUPM
WnaxtuueHko TetaHa lOpiiBHA, KaHAMAAT MegUYHUX
HayK, MOJOAIWWIA HayKoBWiA cniBpobiTHUK nabopatopii
iMyHOreHeTUKM Bigfiny remartonorii Ta TpaHcnaaHTonorii
IHcTuTyTy KniniuHoOT pagionorii HHLPM

MoviceeHko BaneHTuHa OneKciiBHa, JOKTOP MEAUYHMX
Hayk, npocecop; npodecop Kadeapu nponeseBTUKU
BHYTPiWHbOT MeauumuHu N2 2 HauioHanbHOro MefM4YHOrO
yHiBepcuTety iM. 0. 0. Boromonsus MO3 Ykpainu; 3asi-
JyBay Kadenpu BHYTPIWHbLOT MeLULMHU 3 KYPCOM EH-
AOKpuHonorii MpMBaTHOrO BMLOIO HaBYaNbHOro 3akna-
ay «MixHapoAHa akafaemis eKonorii i MeguuMHU»
CinaeB lOpin OneroBuy, nikap-rematonor BifAineHHs
papgiauiiHoi rematonorii kniHikn HHUPM

be6ewko Bonogumup fpuropoBuy, LOKTOP MegUyHUX
Hayk, npodecop, uneH-kopecnoHaeHT HAMH YkpaiHu,
KepiBHUK Bigainy remaronorii Ta TpaHcnnaHTonorii Ix-
CTUTYTY KNiHiYHOT pagionorii HHLUPM
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