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Polyklonalni charakter kostnich bunék -

Prirovnani kmenové bunky ke stromu:
a — kmenova bunka v embryonalni podobé
b — kmenova burka v dospélosti




Stem cell biology mee
systems biology
Ingo Roeder'* and Freddy Radtke?

S
0
' 4

Attractor

,,cilovy*
nohvb

Fig. 1. Attractor concept for thhe description of cellular states and
different levels of wvariability. (A0 A2 three-dimensional illustration of
an attractor landscape. The valleys represent stable stationary states (1.e. poucpment 136, 5252530 (2009
attractors) generated by a hvpothetical regulatory netwwork. Depending
onrn the particular configuratiomn of the Nmnetvwork (e. g. different parameter
wvalues, such as tramscriptionmn or decay rates), a different number and/or
different gqualities of attractors are possible. (B-D) Selected attractor
configurations (i.e. cross-sections of the given landscape) wwith
corresponding variance components. (B) A single attractor,
characterised byw a small degree of potential fluctuations i IHHular
characteristics wwithimn the attractor ("microheterogeneity ).

accessible attractors. This configuration allowws for heterogenieity wwithin
attractors and for otential exchange betwvween the attractors
CMmacroheterogeneity ). (D) Two separated attractors. Cells are trapped
iNn one of the two possible attractors and canmnnmnot exchange betwvween
them. Howvwewver, a third level of heterogeneity (illustrated by the blue
arroww) corresponds to potential chanmnges imn the attractor landscape
itself. This can be achieved by changes in the configuration (e.g. the
parameter values) of the netwvwork, even without chanmnging the
structure/topology of the Nmnetwwork.
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Obr. 17. Individudlné rozdilnd Gcéinnost regulaénich funkei podmitiuje
individualné rozdilné dispozice k onemoenéni uNevyvazend'
regulovand veli¢ina je t¥m?% eti gennim_Ginitele o Ads
obvyklé hranice nez veli¢ina regulovana ,,vyvazend* (podle Pospifila_1977b).
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Obr. 15
Nakladova funkce cé-
vy dané délky jako
funkce jejiho poloméru
S rostoucim polomérem kle-
sa odpor proudéni (diléin
EEF)I\_JLJ funkee I%,), ale
Stoupall  IMCLADONCRe  nd-
klady (dilei nakladova
funkece P,). Biologicke oOp-
timum teoreticky odpovida
kahh A< ove
fupkee P: poloha optima
je wSak ve skute¢nosti
hierarchicky podtizena ne-
zbytnému kompromisu me-
zi maximalnimi a klidovymi
pozadavky na cirkulacni
systém (podle Milsuma a
Roberge 1973).

nakladova funkce
-

1,5
pelomér cévy
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Arachidonic acid: metabolic pathways
and its possible modulations

abbreviations:
ETYA = 5,8,11,14 -eicosatetraynoic acid
MEMBRANE PHOSPHOLIPIDS ESC = esculetin
NDGA = nordihydroguaiaretic acid
_ FLAP 5-lipoxygenase activating protein
INDOMETHACIN ] 9-HE 9-hydroxyellipticin
DICLOPHENAC \ HETEs hydroxyeicosatetraenoic acids
HPETESs = hydroperoxyeicosatetraenoic acids
EETs = epoxyeicosatrienoic acids
SKF525A = proadifen
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PRODUKTY _
. . VORE et al., J. Immunol. :
LIPOXYGENAZ A CYKLOOXYGENAZ 11, 435 - 442, 1989
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Dalsi efekty inhibitoru
metabolismu AA

vyznam rovnovahy
v prisunu prekursorovych PUFAs
a
v produkci jednotlivych jejich metabolitu
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BIOLOGICAL MEDIATORS

THE ARACHIDONIC ACID CASCADE
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© 1993 International Society for Experimental Hematology He?neatolog§la

The effect of nordihydroguaiaretic acid,

an inhibitor of prostaglandin and leukotriene
biosynthesis, on hematopoiesis of gamma-
irradiated mice

Alois Kozubik, Jitina Hofmanova, Jitina Hola, Jaromira Netikova
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Fig. 2. Dynamics of the postirradiation recovery of GM-CFC
in mice irradiated with a dose of 5 Gy 1 hour after i.p.

tion of various doses (0.015 to 0.3 mg) of NDGA.

* p<0.05, ** p<0.01 as compared with control (C) mice

r(prLtht’ groups wmprmd 2() to 30 ammals
* p<0.05, ** p<0.01 as compared with control (C) mice

Efekty aplikace NDGA

a jejidavkove zavisle
ucinky na regeneraci ESC
a GM-CFC (v case).



Indices Non- Exp. Days after irradiation
irrad. ——————
control S 10 14

Granul()cytes 595.8+52.9 C 406.4+51.8 971.5£130.8 601.1+82.2 1300.4+131.2
NDGA 717.7*+64.0 f 1597.81“176.0*f 575.7+37.5 1486.4+187.9

3184.2+239.4 (& 787.5+81.8 830.8+140.0 1575.2+141.6 1831.6+244.9
NDGA 935.9+83.5 1025.9+113.0 1617.6£10S.5 2121.3+268.1

Nucleated cells
per femur x 1073.0141+0.1476 C 0.8240+0.0942 1.54861+0.0657 1.8255+0.0778 2.4760+0.0721
NDGA 0.7577+0.0417 1.6477+0.440  2.2960+0.1500* 3.4919+0.2023** f

Numbers of granulocytes and lymphocytes, and bone marrow cellularity measured at selected postirradiational intervals in control (C) and experi
mental mice treated with NDGA at a dose of 0.3 mg per mouse 1 hour before 5 Gy gamma-irradiation. At least 10 animals per group were used.
*p<0.05; **p<0.01 as compared with control (C) mice

Fig. 3. Endogenous spleen ESC(a) GM-CFC( b) CFU-S (

numbers (CFU-S) in femoral mar-

row on days 2 and 6 (C) after 5 25
Gy of gamma-irradiation and
experimental treatment (0.3 mg

of NDGA, 0.25 mg INDO or 0.51 20
mg ESCUL, i.e., isomolar doses
administered 1 hour before irra-
diation). Ten mice per group 15
were used for ESC and CFU-S
determination; each value for
GM-CFC represents the average

of 3 independent experiments.

* p<0.05; ** p<0.01 *** p<0.001 as
compared with control (C) mice
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Effects of drugs inhibiting prostaglandin or leukotriene

biosynthesis on postirradiation haematopoiesis in mouse

A. KOZUBIK*, J. HOFMANOVA, M. POSPISIL, J. NETIKOVA, J. HOLA
and A. LOJEK
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Figure 2. Mean+ SEM numbers of CFU-S and GM-CFC in
the femoral bone marrow of the 8-5 Gy-irradiated and
bone marrow-transplanted mouse determined on day 6
after transplantation. On days 3, 4 and 5 after trans-
plantation mice were injected with 1ndomethacin
(INDO, 0-025mg/mouse and dose) or esculetin
(ESCUTL, 00125 mg/mouse_and dosc), in_two daily.
doses (a total of six injections were administered). Con- INT. J. RADIAT. BOL., 1994, vOL. 65, no. 3, 369-377
trol mice (open columns and dotted areas) were treated
in the same way with the vehicle. Two independent
experiments were performed and the data were pooled.
Twelve mice per group were used. Statistical signifi-
cance: x, p<0-05; and xx, p<0-01 as compared with A. KOZUBIK*, J. HOFMANOVA, M. POSPISIL, J. NETIKOVA, J. HOLA

and A. LOJEK
controls. { Received 21 May 1993; revised 31 August 1993; accepted 15 October 1993)

Effects of drugs inhibiting prostaglandin or leukotriene
biosynthesis on postirradiation haematopoiesis in mouse
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Figure 3. Percentage changes (related to 1009, of irradiated

control) of peripheral blood granulocytes (@, and
lymphocytes (M, [J) in selected intervals after 5-Gy
irradiation of mice. One hour before irradiation, mice
were injected i.p. with Indomethacin (0-3 mg/mouse,
closed symbols) or esculetun (U-1) mg/mouse, open sym-
bols). Control mic®were injected with the vehicle. Ten
mice from two independent experiments per point were
used (mean £ SEM). Statistical significance: x, p<0-05;
and xx, p<0-01 as compared with control.
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INT. J. RADIAT. BIOL., 1994, voL. 65, No. 3, 369-377

Effects of drugs inhibiting prostaglandin or leukotriene

biosynthesis on postirradiation haematopoiesis in mouse

A. KOZUBIK*, J. HOFMANOVA, M. POSPISIL, J. NETIKOVA, J. HOLA
and A. LOJEK

( Received 21 May 1993; revised 31 August 1995; accepled 15 Oclober 1993)
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Figure 4. Radiation survival curves of femoral marrow CFU-

S (a) or GM-CFC (b) populations. Control mice were
injected i.p. with the vehicle (O, dotted lines). Experi-
mental animals were treated with indomethacin
(0-3 mg/mouse; @ thick lines) or  esculetin
(0-15 mg/mouse; O thin lines) 1h before irradiation
with the indicated doses. Bone marrow for transplan-
tation (CFU-S) or determination of GM-CFC was taken
1 h after irradiation. Results represent pooled data from
two independent experiments (mean+SEM). Eight to
twelve mice per point were used.

INT. J. RADIAT. BIOL., 1994, voL. 63, no. 3, 369-377

Effects of drugs inhibiting prostaglandin or leukotriene
biosynthesis on postirradiation haematopoiesis in mouse

A. KOZUBIK*, J. HOFMANOVA, M. POSPISIL, J. NETIKOVA, J. HOLA
and A. LOJEK

(Received 21 May 1993; revised 31 August 1993; accepted 15 October 1993)

Dilci shrnuti
(MOZNE MECHANISMY)

Radiorezistence
kmenovych a
prekurzorovych
bunék neni
oblivhéna !!!

Efekty inhibitorii mohou byt tedy zplUsobeny zasahy do biosyntézy eikosanoidi a

jejich
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Model: mitochondrial ROS signaling
dictates biological outcomes.

Direct damage to

I G
Signaling avents ; DNA/protein/lipids
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Figure 4. Mitochondrial ROS levels are crucial for biological outcomes. Low levels
of mitochondrial ROS production are required for cellular processes such as
proliferation and differentiation. An induction in ROS production will lead to
adaptive programs including the transcriptional upregulation of antioxidant genes.
Even higher levels of ROS will signal the initiation of senescence and apoptosis.
Mon-signaling, irreversible damage to cellular components is only observed under
the highest levels of cellular ROS.

Trends Biochem Sci. 2010 Apr
27. [Epub ahead of print]
Mitochondrial reactive
oxygen species regulate
cellular signaling and dictate
biological outcomes.

Hamanaka RB, Chandel NS
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240 Journal of Leukoeyte Biology Volume 62, August 1997

5-Lipoxygenase inhibitors potentiate effects of TGF-B, on the
differentiation of human leukemia HL-60 cells

Alois Kozubik,* Jifina Hofmanova,* Ladislav Dusek,t and Eva Musilova*

*Institute of Biophysics, Academy of Sciences of the Czech Republic; and T Department of Environmental Studies,
Masaryk University, Brno, Czech Republic

Priklad vyuziti inhibitor( biosyntézy eikosanoidu in vitro

MEMBRANE PHOSPHOLIPIDS Posileni p‘l"iI'OZGHYCh regulétor
diferenciace a apoptozy

pomoci riznych inhibitort

pfremény AA nadorovych

( , : Leukemickych bunék
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ARACHIDONIC ACID
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SYSTEM
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Fig. 1. Formation of arachidonic acid metabolites by lipoxygenases, cyclooxygenases. and P450-monooxygenase system and mechanism of action
of specific inhibitors of selected metabolic pathways. HPETEs, hydroperoxy acids; HETEs, monohydroxy acids; EETs, epoxy-eicosatrienoic acids;
FLAP, 5-lipoxygenase-activating protein.
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Fig. 2. Chemiluminescence response of HL-60 cells treated for 48 h with 5-LPO inhibitor MK-886 [1 or 5 uM MK(1) or MK(5)]. TGF-; (400
pM) or with combination MK/TGF-,. Values are expressed as percentage of controls, which are represented as follows. (4) Experiment 1, intact
cells (determination after 48 h of incubation): (B) Experiment 2, cells pretreated with DMSO for 48 h (determination after 96 h of incubation).
*Certain points within the vertical line are significantly different (Mann-Whitney test; P = 0.01). The character of the differences is described
in text. Symbols are as follows: filled diamonds, TGF-B1: open triangles, MK(1): asterisks, MK(5): filled circles, MK(1)/TGF-,; filled squares,
MK(5)/TGF-B
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Fig. 3. Chemiluminescence response of HL-60 cells treated for 48 h with 5-LPO inhibitors, i.c. esculetin (12.5 pM), MK-886 [5 pM: MK(5)].
TGF-B; (400 pM). or with their combinations. Values are expressed as percentage of controls, which are represented by cells pretreated for 48 h
with RA (A) or with DMSO (B). All data were obtained after 96 h of incubation. * Certain points within the vertical line are significantly different
(MannWhitney test: P = 0.01). The character of the differences is described in the text. Symbols are as follows: filled diamonds, TGF-B,: open
triangles, esculetin; asterisks, MK(5): filled circles MK(5)/TGF-B): filled squares, esculetin/TGF-B;.
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Inhibitors of lipoxvgenase metabolism exert svnergistic effects with
retinoic acid on differentiation of human leukemia HL-60 cells
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MEMBRANE PHOSPHOLIPIDS

ARACHIDONIC ACID

- P40
(MONOOXTGENASE STSTEMD

CYCLOOXTGENASES P - 12 - HPETEs
PROSTAGLANDINS \
THROMBOXANES

PROSTACYCLINS : J - LIPOXYGENASE 7/ LEUKOTRIENES
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The effect of inhibitors

Fig. 1. Formation of arachidonic acid metabolites by lipoxygenases, cyclooxygenases and the P430-moncoxygenase system and the mechanism of action of
specific inhibitors of selected metabolic pathways. The effects of inhibitors on HL-60 cell differentiation induced by retincic acid or DMSO in the
experiments presented are shown schematically under the figure: (—) no effect; (+) the level of potentiation. HPETEs = hydroperoxy acids;
HETEs = monohvdroxy acids: EETs = epoxy-eicosatrienoic acids: FLAP = 3-lipoxygenase activating protein.




=== Kontrola

= =Dicloph0.15mg p<0,01
==t Dicloph 0.5 mg p<0,05

== |buprof 0.5 mg

=== |buprof 0.15 mg p<0,01

=¢==Flurbiprof 0.5 mg

====Flurbiprof 0.15 mg
p<0,05

Priklad pusobeni
NSAIDs na nadorové
bunky in vivo
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DalsSi praktické dusledky




control
indomethacin

o hacin + Davkova zavislost

cystamine

N#N
|
‘

N\
]N
I_I_I_TI_I

dose (Gy)

Kozubik A., Pospisil M., Netikova J.: Folia biologica (Prague) 36, 291, 1990
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TOXICOLOGIE
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EKOTOXIKOLOGIE

Regulace cytokinetiky
(proliferace, differenciace, apoptozy)

1 — molecularni

2 — bunééna

3 — systémova uroveén (organismus,
populace, ekosystém)

Odhad Matematicke

zdravotnich analyzy dat Optimalizace
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(Biologickych
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HDP

predstavuje veskerou finalni produkci v penéznich jednotkach
(celkovy objem vyrobku a sluzeb) za urcité obdobi (zpravidla 1 rok)
narodnimi vyrobnimi faktory dane zeme ,
bez ohledu na to, ve kterém state pusobi.

Je odrazem sumy. vha€ejsSich a vnitrnich faktort schopnych ovlivnit ekonomiku
Nevypovida nic o “kvalite zivota®,
finalni_ produkce - takova produkce, Klera Je vyrobena a prodana,

aby byla spotrebovana domactnostmi, statem,
pouzita jako Investice nebo vyvezena jako export

CE::.:z:;‘:%.:s

Biofyzikélni Gstav AVER, BRANO



* predikce dle MFCR

% - realné oscilace
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Inflace - 2009, mira inflace a jeji vyvoj v CR

Mezirocni inflace v 2o
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Vyvoj realnych mezd (relace k roku 1989)

3990,-Ké
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Fakta - dynamika a nékteré priciny zadluzovani
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Ocekavaneé tendence — 2009/

Kritické obdobi

Propad HDP???

SN—

Propad ,mo

znosti ?77?¢ Propad ,moznosti??"

2007

2008

2009

2010 2011 2012 2013













i po ozareni

% hynut

nevyvazena regulace

/ \

tendence k retenci Na tendence ke ztratam Na

vyvazena regulace
(biol. optimum)

—— > Na/ K pomér v mo¢i

Cloeraner

Biofyzikélni Gstav AVCR, BRNO




MORTALITY %

02 04 06 08 10 12 —
Na/K

Fig. 10. Mortality of rats to the 30th day after X-irradiation with a dose of 7 Gy, divided into groups
according to Na/K ratio in the urine (mean values from 5 daily samples of urine before irradiation). The
experiment characterizes the results obtained in the spring and summer period and demonstrates the
unfavourable significance of extreme variants of the predictive parameter used (after Pospisil et al. 1971).
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Fig. 11. Mortality in groups of mice of the non-inbred strain “H” up to the 30th day after X-irradiation
with a dose of 6 Gy, divided according to class intervals of Na/K ratio in the urine (mean values from
2 daily urine samples on the 4th and st days before irradiation). Animals caged in groups of five and 25
individuals were used. The results show the U-type relation between the parameter studied and the ex-
pression of individual radiosensitivity, and demonstrate the possibility of influencing ihe individual reacti-
vity of animals by external environmental conditions (after PospiSil et al. 1976).
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FIGURE 1. — Schematic illustration of the various types of dependence
between the individual state of sodium regulation and the values
of cellular and metabolic functions under various experimental c

CATABOLISM

t aborateoer
vkokinctiky

conditions.
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Dosazeni dynamickeé rovnovahy v systemu po
podnetech rozdilné intenzity

optimum
funkce
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Dosazeni dynamickeé rovnovahy v systemu po
podnetech rozdilné intenzity
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Dosazeni dynamicke rovnovahy v systemu po
podnetech rozdilné intenzity




Dosazeni dynamické rovnovahy v systému po
podnétech rozdilné intenzity
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plati, ze

- cim vetsi destrukce systemu, tim delsi faze [eho regenerace
ustanoveni nove rovhovahy

- zachovani alespon relativni stability nemohou zajistit
jednostrannée akcentované tendence (napr. duraz na rust)

- nutno respekitovat existenci protichudnych tendenci,
mit vsak na zreteli jejich umerenost,
miru (limity jejich pusobeni)




92udpud} Pifnzawo

>

<

22udpuadl PInnwI}S

cas

61



5 v

Nutnost vyvazenosti
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Homeostaza jako vysledek mnohacetnych
zpétnych vazeb a protichtdné pusobicich
regulatoru a tendenci.

Vyznamnou ulohu zde hraji lipidové
slozky vyzivy - VNMK a jejich metabolity

stimulujici tendence
omezujici tendence

Nutnost vyvazenosti

omezujici tendence
stimulujici tendence

omezujici tendence
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Modulace cytokinetiky latkami tukovée povahy
- zavery-

Lipidy: & zejmena |ejich slozky VySoCce nenasycene Kyseliny.
(PUFAS), veetne jejich  metabolitti etkosanoidu,

patri. mezi vyznamne epigeneticky. pusobici faktery: schopné
eVIivalt jak normalnich,

ale I transformovanych bunecnych populaci, tak preces maligni
transformace.
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Hlavni mechanismy pusobeni PUFAs
v bunecnych signalizacich

1) prime ovlivneni aktivity: transkripcnich faktoru
regulujicichrexpresi genu vyznamnych z hlediska
cytokinetiky

2) produkce eikosanoidu pusobicich na prenos signalu
rustovych faktoru, cytokinu a imunitni system

3) produkce reaktivnich kyslikovych metabolitu
vznikajicich peroxidaci lipidu.

Closarae:
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P = a1
Pozvani:
- Nabidka odborne

PrF MU v Brne.




