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long term haematopoietic stem cell
short term haematopoietic stem cell
multipotent progenitor

common myeloid progenitor
megakaryocyte /erythrocyte progenitor
granulocyte/monocyte progenitor
erythrocyte precursor

megakaryocyte precursor

common lymphoid progenitor
common B-lymphocyte precursor
common T-lymphocyte precursor
natural killer precursor

natural killer

[F. MicHOR (2005) Evolutionary dynamics of cancer. p. 108.]
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[Y. Saikawa, T. KOMATSUZAKI (2003) Emergent properties of feedback regulation
and stem cell behavior in a granulopoiesis model as a complex system.
Complex systems 14: 45—61.
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Mackeyuv-Glassuv model

c = c(t) ...koncentrace krvinek v krevnim ob&hu
T ...doba trvani haematopoiese od kmenové burky ke krvince
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Mackeyuv-Glassuv model

c = c(t) ...koncentrace krvinek v krevnim ob&hu
T ...doba trvani haematopoiese od kmenové burky ke krvince

procesy: tvorba krvinek v kostni dfeni — intenzita A = A(c(t — T'))
zanik krvinek (apoptosa) — Iintenzita gc

—c(t) = A(c(t —T)) — ge(t)

Musi byt A’(0) > ¢
Stacionarni stav ¢: A (¢) = g¢

Funkce ¢ je ohrani¢ena:
(Fem,enr) em << cpy < oo A
AN (VE>0) e < c(t) < ey
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Analyza modelu a numericka resSeni

Linearizace rovnice v okoli stacionarniho stavu:
x(t) = ¢ — c(t) ...odchylka od stacionarniho stavu

d

() =N (@)t = T) = gu(t) + o(z(t = T))
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Linearizace rovnice v okoli stacionarniho stavu:
x(t) = ¢ — c(t) ...odchylka od stacionarniho stavu

%x(t) =N &)zt —T) — gz(t) + o(z(t = T))
AN(¢) >g ¢ nestabilni
—g<AN(@e)<yg ¢ asymptoticky stabilni
AN(e) < —g T < \/(A (A)l)Q : arccos A’géé) ¢ asymptoticky stabilni
(@) =g
1T > ! arccos —2 ¢ nestabilni
A (¢)
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Analyza modelu a numericka feseni

Konkrétni volba:A(c) = Ac ,m > 1,

c(t)/a | (a)
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100 200 Timzo(?ia g 400 500 600 [M.C. MACKEY, L. GLASS (1977) Oscillations and chaos in physio-
Y logical control system. Science 197: 287-289.]
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d(ci(tt) = Ac(t=T)) — ge(t) diskrétni zpozdéni
t
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