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MATEMATUYHUIN AHAJII3 ®YHKIIIOHAJIbHUX
BJIACTUBOCTEM KICTKOBOI'O MO3KY MUIIEN
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OITPOMIHEHHA

MeTta. Bu3HauMTU KinbKicHi xapakTepuCcTUKM (YHKLIOHYBAHHA NONYNALiT KONOHIEYTBOPIOIOYNX OAMHULbL KiCTKOBOTO

MO3Ky MULIEN NPOTArOM ceMu fi6 roctporo GpakLuioHOBAHOrO ONPOMiHEHHS.

Marepianu i metopau. MocTaBneHa 3afaya po3B'A3yETHCA 32 AONOMOrO onucaHoi y pobotax P. B. boiiko 3i cniBas-

Topamu (2015, 2016) mateMaTUYHOT MOZeNi 3MiHM YUCENbHOCTI KONIOHIEYTBOPIOIOYMX OLUHULbL KiCTKOBOTrO MO3KY i3

BUKOPUCTAHHAM eKcrepumeHTanbHux pesynstatis pobotn W.Chu-Tse, L. G.Lajtha (1975). MatematuyHa mogens noby-

[l0BaHa Ha OCHOBi HOBOT CXeMU KPOBOTBOPEHHS, 3anponoHoBaHoi M. J1. Yeptkosum (1984, 1991).

Pe3ynbtatu. 3a LONOMOrOK OpUriHaNbHOT MaTeMaTUYyHOT MOLENT CXeMU KPOBOTBOPEHHSA 3 BUKOPUCTAHHAM pe3yNb-

TaTiB WOAO 3MiHM YNCENbHOCTI KONOHIEYTBOPIOOYMX OfUHULIL KICTKOBOTO MO3KY CTErHOBOT KiCTKM Mulieit 6yno Bu3-

HAY€HO KiNbKiCHI XapaKkTepucTuku ix QyHKLiOHYBaHHS NPOTAroM cemu Ai6 dhpakLioHOBAHOrO OMPOMiHEHHS MpH LWo-

AEHHOMY roCTPOMY Y-ONpOMiHeHHi y fo3i 0,7 Ip.

BMCHOBKM. 3anponoHOBaHO MaTeMaTWyHy MOAEeNb, WO ONWUCYE 3MiHU BiJHOCHOT YMCENbHOCTI KONOHIEYTBOPIOIOYMX

OAMHMUb Yy KICTKOBOMY MO3KY MULLIEN Y NPOLECi iX rocTporo dpakLioHOBAHOTO ONPOMiHEHHS.
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MATHEMATICAL ANALYSIS OF FUNCTIONAL PROPERTIES OF
MICE BONE MARROW IN THE INITIAL PHASE OF ACUTE
FRACTIONATED IRRADIATION

Objective: to determine the quantitative characteristics of population functioning of mice bone marrow colony-
forming units during seven days of acute fractionated irradiation.
Materials and methods. Assigned task is solved by means of described in works R. V. Boiko et al. (2015, 2016) ma-
thematical model of alterations in the number of bone marrow colony-forming units using the experimental results
of work W.Chu-Tse, L. G.Lajtha (1975). Mathematical model is developed basing on the new hematopoiesis scheme,
which was introduced by I. Chertkov(1984, 1991).
Results. By applying original mathematical model of hematopoiesis scheme using results concerning the change in
number of bone marrow colony-forming units of mice femur we determined quantitative characteristics of their
functioning during seven days of fractionated irradiation under daily acute y-radiation in the dose of 0.7 Gy.
Conclusions. Mathematical model is introduced, which describes changes in the relative number of colony-forming
units in mice bone marrow in the process of their acute fractionated irradiation.
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BCTYII
Y po6oti W. Chu-Tse, L. G. Lajtha [1], Ha ocHOBi pe-
3yJbTaTiB aHajizy ToCTporo ¢pakllioOHOBAaHOIO OII-
POMiHEHHS MUIIIEH MTPOTSITOM MEPIINX CeMHU Ii0, chop-
MYJIbOBaHI TNPUMNYIIEHHS OO IPUYMH i XapaKTepy
3MiH YMCEIbHOCTI MOMYJISLIil KOJIOHIEYTBOPIOIOYMX O~
anupb (KYO) kictkoBoro mo3ky (KM) muieit BIpo-
JIOBXX 3a3HAYEHOTO IepioAy CIIOCTePEKEHb.
OpuriHagpHa MaTeMaTUdHa MOJIesIb ITo0yI0BaHa Ha OC-
HOBI CXeMU KPOBOTBOPEHHSI, 3arporioHosanoi 1. JI. Uepr-
KOBUM [2, 3]. 3rigHo i3 3a3HAYEHOIO CXEMOIO, TeMOITOe3
>KMBOT'O OpPraHi3My BIPOIOBXK XKUTTS IMIATPUMYETHCS 3aK-
JJaIeHUMHY B OHTOT€HE3i MPUMITUBHUMMU CTOBOYPOBUMU
KPOBOTBOPHUMM KJIITMHAMM, IIIO MOCTYIIOBO I03PiBalOTh
i mocIimoBHO MOMOBHIOIOTH morysiro KYO KM Tta 6e-
PYTb Y4acThb Y KPOBOTBOPEHHI.

META JOCIII2KEHHSA

MerTto1o gociiaxXeHHs 0y10 BUBHAYUTHU KiIbKiCHI Xapak-
TepucTuku yHkuionyBaHHs monyisuii KYO KM mu-
1€l MPOTATOM ceMM [i0 (paKiliOHOBAaHOTO OMPOMi-
HEHHSI TIPU IIOACHHOMY TOCTPOMY Y-OMPOMiHEHHi Yy
mo3i 0,7 Ip.

MATEPIAJIN I METOAU

ITocraBieHa y naHiit podoTi 3a1a4a po3B’I3yEThCS 3a 10-
MOMOI0I0 MaTeMaTU4YHOI MOJeJi 3MiHM YMCEIbHOCTI
KYO KM, onucanoi y pobdorax [4, 5], i3 BUKOpUCTaH-
HSIM €KCIIepUMEHTaJIbHUX Pe3yJIbTaTiB poooTH [1].

bynu Buxkopucrani muiui jgiHii BDF1 (camui Ta ca-
muii), a Takox riopumni mumni C3H/AKR F1 (camuiii)
BikoM 10—11 TukHiB Ha rMo4yaTKy ekcnepuMeHTy. [ocTpe
Yy-orpoMiHeHHs1 OyJo naHe mxkepenom '“’Co Ha 0,09 Ip/c.
Muuieit onmpoMiHioBaiu cim ai6 gpo3oto0 0,7 Ip 3 iHTepBa-
JIoM 24 TOOuHU.

MatemaTuyHa MOJeIb MOOyIOBaHa HAa OCHOBI CXEMU
remoroe3sy, 3anpononosanoi 1. JI. Yeptkosum [2, 3].3a
Li€I0 CXEMOIO, KPOBOTBOPEHHSI KMBOTO OpPraHi3My
BIIPOIOBX YCHhOTO KUTTS 3a0€3I1eUyEThCS MPUMITUBHU-
MU T€MOIOETUYHUMU CTOBOYPOBUMU KJIiTMHAMMU, 3aK-
JJaIEeHUMU B OHTOTE€HE3i, SIKi MOCTYIOBO A03PiBalOTh i
MOCJiJIOBHO, OJIHA 3a OJHOIO, TTOMTOBHIOIOTH MOMYJISIIIIO0
KYO KM Ta 6epyThb y4acThb y Ipo1ieci KpOBOTBOPEHHSI.

PE3YJIBTATUTA OBI'OBOPEHHA

Otxe, 3rimHo 3 pobotamu [4, 5], piBHSIHHS, IO OMUCYE
3MiHM BigHOCHOI umcenpHOCTI KYO KM crerHoBoi
KiCTKM MUIIIEH y Jaci, N(t) Ma€ BUTTISI:

dN(E) _ mg
dt ToCI(

INTRODUCTION
In the work of W. Chu-Tse, L. G. Lajtha|1], basing
on the results of analysis of mice acute fractiona-
ted irradiation during first seven days, the assump-
tions are made about the reasons and character of
alterations in the number of colony-forming units
(CFU) population of mice bone marrow (BM)
during the specified period of observation.
Original mathematical model is developed using
scheme of hematopoiesis, introduced by I. Chertkov
[2, 3]. According to the defined scheme, hemato-
poiesis of the living organism during the whole life is
supported by the primitive hematopoietic stem cells,
deposited in ontogenesis, which gradually maturate
and consistently replenish the population of BM
CFU, taking part in the hematopoiesis.

OBJECTIVE

The aim of investigation was to determine the
quantitative characteristics of population func-
tioning of mice BM CFU during seven days of
fractionated irradiation with daily acute y-irradia-
tion in the dose of 0.7 Gy.

MATERIALS AND METHODS
The task assigned in present work is solved by means
of mathematical model described in works [4, 5],
which concerns the alterations in the number of
BM CFU using the experimental results of work [1].
The mice used were BDF1 (male and female), as
well as hybrid mice C3H/AKR F1 (female) aged
10—11 weeks at the beginning of the experiment.
Acute y-irradiation was performed by the '¥’Co source
with 0.09 Gy per sec. Mice were irradiated seven days
in the dose of 0.7 Gy with the interval of 24 hours.
Mathematical model was developed on the basis of
scheme of hematopoiesis, introduced by I. Chert-
kov [2, 3]. According to this scheme, hematopoiesis
of the organism through its life is provided by pri-
mitive hematopoietic stem cells, deposited in onto-
genesis, which gradually maturate and stepwise, one
by one, supply the population of BM CFU, hence,
they take part in the process of hematopoiesis.

RESULTS AND DISCUSSION

So, according to works [4, 5], equation which
describes the change in relative number of BM
CFU of mice femur in time N(?), is written as:

_AN() (1
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ne N(t) = ? , M(t) — ancenpHicTh KYO KM cTerHo-
BOI KiCTKM Y MOMeHT vacy f, Cx — uncenbHicTs KYO KM
CTErHOBOI KiCTKM MUIIEH y KOHTPOJIi;

p=22 _ BUAKICTb po3MHOXeHHsT KYO KM, p — Bin-
COTOKTK_HiTI/IH, SIKi TIpYM TIOJIUJTi TIOMTOBHIOIOTH TTOITYJISIIIIIO
KYO KM crterHoBoi KicTku, d=1-p — BiICOTOK KJIiTHH,
SIKi TIPY MOJiJIi MONOBHIOIOTH IMOIYJISLi0 KOMITOBAaHUX
nornepeagHuKiB KpoBoTBopeHHST KM cTerHoBoi KiCTKHU;
T — cepelHsl TPUBAJICTh KJiTUHHOro Hukiay KYO KM
CTETHOBOI KiCTKMU;

TZIC"K — BimHOCHa mBHUAKiCTh HagxomkeHHsI KYO KM no
CTErHOBOI KiCTKMU;

my — KiUTbKIiCTh Kepell HanxomkeHHs KYO KM;

Ty — CEpe/HsI TPUBAJICTh iHTEpBaIy yacy, yepe3 SIKUi
KYO nagxonsts 1o KM cTerHoBoi KiCTKH.

3 piBHSHHSA (1) BUIUIMBAE, IO CTALliOHAPHUI PEXXUM
¢dynkuionyBanusg monyasauii KYO KM crterHooi
KiCTKHM icHye 3a ymMmoBH, Koqu d>0. YucenbHicth KYO
KM crernoBoi KicTkm y crarioHapHomy pexxuMi Cer =Ck
BU3HAYAETLCS 4Yepe3 MapaMeTpu MaTeMaTUYHOI Mojei
3a (opMyJIoI0

mg

e my, Tp, T, p, d — MapaMeTpu (PYHKLIOHYBAHHS MOITY-
Janii KYO KM cTrerHoBoi KiCcTKM, $IKi BM3HA4yarOTh
CTalliOHAapHUIA PEXUM.

Po3p’s130K piBHSAHHS (1) Ha MPOMIXKKAX 4yacy, Ha IKUX

. m
HE3MIHHUMU € MapaMeTpu —2, A, 10 XapaKTePU3yIOTh
. To

npouec ¢pyHkuioHyBaHHs nonyssitii KYO KM crerHo-
BOI KICTKM MUIIIEH, Ma€ TaKUI BUTJIS;

_ mo
N@©) = ToCr(-2)

nme N(t,) — BimHocHa ymcenbHicTh KYO KM crernoBoi
KIiCTKM MUILIE Ha MOMEHT 4acy fy, fp — IIo4aTOK CIIOCTe-

+ e (N(to) -

where N(t) = @ , M(#) — number of BM CFU
of mice femur at the moment of time 7, Cx — num-
ber of BM CFU of mice femur in control;
A=22_ multiplication rate of BM CFU, p — per-
cent of the cells, which after the division replenish
the population of BM CFU of mice femur, d=1-p —
percent of the cells, which after the division reple-
nish the population of committed hematopoietic
progenitors of mice femur BM; © — average dura-
tion of the cell cycle of BM CFU of mice femur;
T;""K — relevant incoming rate of BM CFU to mice
femur;

my, — number of sources of BM CFU incoming;

T, — the average duration of the time interval, in
which CFU come to mice femur BM.

From the equation (1) it follows that steady
regime of population functioning of BM CFU of
mice femur exists provided that 4>0. Number of
BM CFU of mice femur in steady regime Ccr =Ck
is determined through parameters of mathematical
model according to the formula

my d—p
C = —= -0
T 7 15(-2)

s @
where 7y, Ty, T, p, d — parameters of functioning of
BM CFU population of mice femur, which define
the steady regime.

Solution to equation (1) in the intervals of time,
in which parameters 220 | A, which characterize the
process of populationT (functioning BM CFU mice
femur, are constant, is written as:

mo
TOCK(—)l)) (3)

where N(t,) — relevant number of BM CFU of
mice femur at the moment of time #, 7, — the

PEXKEHHSI. beginning of observation.
Benuuuny The value
L)
S = ek D (4)

Ha3MBaTUMEMO BiTHOCHUM piBHEM CTa0iTi3allil Ynucesb-
HocTi KYO KM, Ko 1 — ©O  1npu He3MiHHUX MapameT-
pax ¢yHkaionyBanHg nomynsaiii KYO KM crerHoBoi
KiCTKW MUILIENA.

ExcnepuMeHTanbHi pe3yabTaTh 3MiHM BiTHOCHOI YW~
cenbHOCTi KYO KM cTerHoBoi KiCTKM MUILEN TTPU 1IO-
JNIEHHOMY TOCTPOMY Y-OTIPOMIHEHHI 3 TTOTYXXHICTIO 103U
0,7 Ip 3 inTepBasiom 24 roguHU, B34Ti 3 podotu [1], Ha-
BelleHi y Tabmmii 1.

IIpoinocTpyeMo MeToa OOUMCIECHHS MapamMeTpiB Ma-
TeMaTUYHOI MOJeJli, sika OIMUCYE 3MiHY BIZHOCHOI YM-

we will call the relevant level of stabilization of BM
CFU number, when f - ©0 under constantpara-
meters of functioning of population of mice femur
BM CFU.

Experimental results of the alterations in rele-
vant number of BM CFU of mice femur under
daily acute y- irradiation with dose rate intensity of
0.7 Gy with the interval of 24 hours, are taken from
the work [1] and are presented in Table 1.

We will exemplify the method of evaluation of
the parameters of mathematical model, which
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Ta6nuusa 1

MNapameTpu matemaTMyHoi Moaeni, Wwo onucye 3miHu BigHOCHOT YyncenbHocTi KYO KM cTerHoBoi KicTku Muwei
NPOTArom neplumnx cemu Ai6 roctporo )pakLioHOBAaHOro ONPoOMiHeHHS

Table 1

Parameters of mathematical model describing the alterations in relative number of BM CFU of mice femur dur-
ing first seven days of acute fractionated irradiation

N{0), i=1,2...7 BigHOCHA yncenbHicTb KYO KM cTerHoBoi KicTku nicns i-ro onpoMiHeHHs
b ™7 relevant number of BM CFU of mice femur after i-th irradiation
N{0), i=1,2...7 BigHocHa yncenbHictb KYO KM cterHoBoi kictku yepe3 1 goGy nicns i-ro onpoMiHeHHs!
b ™7 relevant number of BM CFU of mice femur after 1 day after i-th irradiation
N1(0) N(0) N3(0) Ny(0) Ns(0) Ns(0) N+(0)
Ni(1) No(1) Ns(1) Ny(1) Ns(1) Ne(1) N7 (1)
0,7326 0,2569 0,1065 0,0564 0,0438 0,0284 0,0158
0,4084 0,1708 0,0931 0,0645 0,0427 0,0302 0,0239
[o6oBi napameTpn matematuyHoi mogeni / daily parameters of mathematical model
[oba 1-a 2-a 3-4 4-a 5-a 6-a 7-a
A -0,6941 -0,6941 -0,6931 -0,6931 -0,6931 -0,6931 -0,6931
rmco 0,0589 0,0589 0,0553 0,0503 0,0288 0,0222 0,0222
0~K
—= 0,0849 0,0849 0,0797 0,0726 0,0416 0,032 0,032
70Cx (=4)

Mpumitka. Ck= 4608 — yncenbHictb KYO KM CTErHOBOI KICTKM MULLEN Y KOHTPOSI.
Note. Cx= 4608 — number of BM CFU of mice femur in control.

cempHOCTi KYO KM cTerHoBoi KiCTKM MUIIEH TTPOTSI-
roM [Ii0 Iicjasg MepLoro Ta APYroro rocTpuUx OMNpoMi-
HEHb.

[MpumnycTuMo, 110 napaMeTpy MaTeMaTUIHOI MOJEITI A
Ta —2  [poTSITOM Ai6 IiCJsl MEePIIOro Ta APYroro orl-
pOM‘i?—lé{Hb He 3MiHIOI0Thes i ogHakoBi. Toxi 3a opmy-

describes the change in relevant number of BM
CFU of mice femur during the days after the first
and the second acute irradiations.

We should assume that the parameters of mathe-
matical model A and T;n—c‘]K during days after the
first and the second irradiations do not change and

Jomo (3) are identical. Then according to formula (3)
_ Mo A _ mo
Ny(1) = st e (N (0) — ) 5)
_ mo A _ Mo
No(D) = =0t e? (N,(0) - ) (©6)

3 dopmya (5), (6) i Tabnuui 1 gicraHeMo, 1110 From the formulas (5), (6) and Table 1 we will

obtain that

A _ Ni(W)-Nx(1)

T N )-No(0) 0,4995,
TOM1 then
A=-0,6941 (7

(1) 232
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3 ¢opmynu (5) oTpUMyEMO, 1110

From the formula (5) we will get that

mo  _ Ny(D)—e?N;(0) _
vy - ~ (0,0849, (8)
"o~ 0,0589. )
ToCK

IIpunycTuBmIM piBHICTH IMapamMeTpiB MaTeMaTUYHOIL

Mozeii A Ta - CO MPOTSTOM [1i0 TiCJIS IIIOCTOTO Ta ChO-
0“K . .

MOTO TOCTPMX OMNPOMiHEHb AaHAJOriYHUM CIIOCOOOM

JicTaHeMoO, 110 IapaMeTpu

A=~ —0,6931;

m
ToCk

BM3HAYalOTh 3MiHM BifHOCHOI uMcesbHOCTI KYO KM
CTErHOBOI KiCTKM MUILI MPOTSIToM Ji0 MicJisl IIOCTOTO Ta
CbOMOT'O TOCTPUX OIMPOMiHEHb.

3 dbopmyn (7), (10) BUILIMBAE, 1110 3HAYEHHS TapaMeT-
pa A mas mepiuoi i apyroi ai6 Ta 1mIocToi i cboMoi I1i0
NpakTUYHO PiBHi.

Lleit dakT € meBHUM OOTPYHTYBAHHSIM BipOTiIHOCTI
HaIlIOTO TPUITYIIEHHS II0J0 OJHAKOBOCTI MapaMeTpa
A IJ1sl mepiuoi i apyroi Ta mocTtoi i cboMoi i micis
rOCTPOTO OMPOMIHEHHS i Ja€ MiJCTaBM BBaxaTu, IO
3HA4YEeHHS MapaMeTpa A i TPEeThOi, YeTBEPTOI i IT'SITOT
Ii0 TTiCJIs1 TOCTPOro OMPOMiHEHHS OJTHAKOBI i JOPIBHIO-
101b -0,6931.

Take npunyueHHs 1a€ MOX/IUBICTb BCTAHOBUTU 3Ha-
HCHHS r'IapengijiB TTC"K Ta C':E’_ 7 A TPETHOI, ueTBep-
TOI Ta IT'sATO1 Ai0. Pe3ynbratn o0uMciaeHb HaBeJAeH y Tab-
Juui 1.

Ilepur 3a Bce 3ayBaxkKnMmo, 1110 3a HasIBHOCTI JOJATKO-
BUX eKCIIepMMEHTAJIbHUX Pe3yJIbTaTiB 11040 BiTHOCHOIL
yuceapbHocTi KYO KM crerHoBoi KicTkKy MuIiei N; (%),
i =1,2...7 yepe3 NiBOOOU MiCJsI KOXHOIO TOCTPOro OIl-
POMIHEHHS 1a€ MOXKJIUBICTb OOUMCIMTU BCi mapaMeTpu
MaTeMaTUYHOI MoJesli 0e3 KOTHUX T0JATKOBUX MPUITY-
IIeHb, OKPIiM MPUITYIIEHHS IIOAO0 HE3MiHHOCTI Iapa-
METpIiB MaTeMaTU4YHOI MOJAE]i MPOTIroM OO0 MiCJIs
YEepProBOT0 rOCTPOTO OIPOMIHEHHS 3a IOIIOMOI'0OI0 METO-
Iy, TIPOiTIOCTPOBAHOIO B pOOOTi [5].

AHani3 mapaMmeTpiB TabauLi 1 CBiAYUTD, 11O MapaMeTp
A=-0,694 ipoTIroM ceMH Aid TOCTPOro OIPOMiHEHHS He
3MiHIOEThCS.

Pesynbrat obuucieHb, HaBedeHi y Tabmuii 1, cBim-
4yaTh, 110 KOXKHE YEProBe rocTpe OMPOMiHEHHS CYTTEBO
3MeHIye MBUAKICTh HaaxomkeHHsT KYO no KM crer-
HOBOI KiCTKH.

Crig BiA3HAUMTH, 110 BCTAHOBJIEHI eKCIIEpUMEHTab-
HO (akTu 3pocTaHHs yucenabHocTi KYO KM crerHoBoi
KiCTKM MUILIEH MPOTIroM Ai0 IMicjsl 4eTBEpTOro Ta LIoC-
TOTO i CbOMOI'O TOCTPUX OIMPOMiHEHb, SIKi Ha TEepILIUA

° ~ 0,0222; —°

Assuming the equality of the parameters of
mathematical model A and —% during days after
. ToCK . N .
the sixth and the seventh acute irradiations in a
similar way we will get that parameters

~ 0,032 (10)

ToCk (=)
define the changes of the relevant number of BM
CFU of mice femur during the days after the sixth
and the seventh acute irradiations.

From the formulas (7), (10) it follows that the value
of the parameter A for the first and second, as well as
for the sixth and seventh days are actually identical.

This fact is definite reasoning for the certainty of
our assumption about the equality of the parameter
A for the first and the second, as well as for the sixth
and the seventh days after acute irradiation and gives
reasons to consider that the value of the parameter A
for the third, the fourth, and the fifth days after acute
irradiation are identical and equal to -0,6931.

This assumption allows determining the value of
parameters —2 ™0 for the third, the

and
fourth, and trloqu fifth dayos.KThe results of evalua-
tions are presented in Table 1.

First of all we should note that the presence of
additional experimental results regarding relevant
number of BM CFU of mice femur N; (%), i=1,2...7
in half a day after every acute irradiation allows
estimation of all the parameters of mathematical
model without any additional assumptions, except
for the assumption concerning the constancy of
parameters of the mathematical model during the
day after subsequent acute irradiation by means of
the method, illustrated in work [5].

Analysis of the parameters of Table 1 points that
parameter A=-0,694 during seven days of acute
irradiation does not change.

The results of evaluations, presented in Table 1,
point that each acute irradiation fundamentally
decreases the CFU incoming rate to the BM of
mice femur.

It should be mentioned that experimentally
defined facts of the increase of BM CFU number
of mice femur during the days after the fourth, as
well as the sixth and seventh acute irradiations,
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MOTJISII CIPUIIMAIOThCSl aHOMaJIbHUMHM, OCOOJIMBO Ha
(oHi OTpUMAHUX OLIHOK MOCTIMHOCTI A, IHIBUAKOCTI
po3mHokeHHS KYO KM i mocTiiiHOro 3MeHIIeHHS
mBuakocti HamxomxkeHHss KYO go KM crerHoBoi
KICTKH m— ITiCJIST YeProBOrO FOCTPOTO OIPOMIHEHHS, Ma-
0Th CTpore OOIPYHTYBaHHSI B paMKax 3aIlIpOIIOHOBAaHOI
MaTeMaTUYHOI MOJeIi 3MiHM y Yaci BiTHOCHOI YMCelb-
HocTi KYO KM cTerHoBoi KicTKM MUIILIEH.

HiicHo, nepenuiieMo ¢opmyay (3), 110 OMUCYE 3MiHY
BigHOCHO1 uuncenbHocTi KYO KM micias yeproBoro
TOCTPOTO ONPOMIHEHHSI, Y TAKOMY BUTJISIAI:

N(t) = N(0) + (e

®opmyma (11) cBiTUNTD, IIO ‘{I/ICGJ'IbHiCTb KYO KM

N®) 3pOCTae Ko  N(0) < i cnamae, Koiau
N(©) > ToCK( A

BigHocHa IBUAKICTH Ha,I[XOIDKCHHH KYO no KM crer-
HOBOI KiCTKM MUIIIET
PE3UCTEHTHOCTI LlOBplBalO‘{I/IX KYO i no3u onmpoMiHeHHSI.

TC(A)

BUCHOBKU

3amponoHOBaHO MaTeMaTUYHY MOAEb, IO OIMCYE
3MiHU BigHOCHOI yncenbHocTi KYO KM crerHoBoi KicT-
KM MUIIEH i Ja€ MOXJIMBICTb BU3HAYaTU KiJIbKICHi xa-
PaKTEepPUCTUKM 1X (PYHKLIOHYBAHHS IIil 4Yac TOCTPOTO
(¢ paxiI1ioHOBaHOTO OITPOMiHEHHSI.

CdopMyaboBaHO peKOMEHAALIil 1I0A0 MepesiKy eKc-
TMEPUMEHTAIbHUX PE3YJIbTaTiB, HEOOXIMHUX IS aHaJli3y
¢yHKIioHanbHUX BaacTuBocTeit KM muieit y npoueci
rocTporo (pakiioHOBaAaHOTO ONPOMiHEHHSI.
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—1)(1\/( )—m)

which at the first glance are accepted as abnormal,
especially compared to the obtained assessments
of A consistency, multiplication rate of BM CFU,
and continuous decrease of incoming rate of CFU
to mice femur m— after subsequent acute irradia-
tion, have a complete proof within the proposed
mathematical model of change in time of the rele-
vant number of mice femur BM CFU.

Indeed, we write over the formula (3), which
describes the change in relevant number of BM
CFU after successive acute irradiation, like this:

(11)

Formula (11) indicates that number of BM CFU
N(1) increases, when N (0) <- and decrea-
ses, when N(0) > CK( D

Relevant rate of CFU incoming to mice femur
m" depends on the radioresistance rate of the mat-
uratlng CFU and the dose of irradiation.

(—’A)

CONCLUSIONS

Mathematical model is proposed, which describes
the changes in relevant number of BM CFU of
miceandallows determining the quantitative char-
acteristics of their functioning during acute frac-
tionated irradiation.

Recommendations are formulated concerning
the listing of experimental results, necessaryfor the
analysis of functional properties of mice BM in the
process of acute fractionated irradiation.
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