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1. INTRODUCTION

In our days obesity has become a worldwide epideth& incidence of excess body
weight and obesity significantly increased durihg tast two decades both in children and
adults. WHO reported that there are 1.1 billion sgbend at least 312 million overweight
people affected in the world. Obesity leads to maeglth diseases, such as diabetes mellitus,
cardiovascular, pulmonary and metabolic dysfunstidrioreover evidence shows that obesity
is related to increased risk of several types wifdurs including colorectal, breast, endometrial,

renal, pancreatic, oesophageal and gastric cancers.

Myelosuppression is the most frequent dose-limitimxgjcity of chemotherapy during
the complex anticancer treatment. This is a coremscpi of the fact that selectivity of most
common anticancer drugs is due to killing primatig rapidly dividing cells, meaning that
high cytotoxic drug concentrations can also danragenal cells with high turnover, especially
cells in the bone marrow and gastrointestinal trafmticancer agents can inhibit the
proliferation of both stem and progenitor cells bone marrow, but progenitor cells have
shorter duplication times than stem cells; theesfothey are more sensitive to
chemotherapy-induced damage. Inhibition of pradifem of granulocyte-macrophage
progenitor cells (CFU-GM), the common ancestorsgnulocytes and macrophages, can
cause serious neutropenia with severe consequeaggeshigher risk for serious infections,

which are the leading cause of mortality duringrobtherapy of cancer patients.

Our previous work was the first demonstration of etoprotective effect of
rosiglitazone, an insulin-sensitizer drug and wsoafound that rosiglitazone accelerated
recovery of bone marrow damaged by single or repedbses of 5-fluorouracil possibly by
amplifying endogenous insulin action. It draw®ation to the possible influence of the insulin
resistance on bone marrow functions. As most fretipensulin resistance associates with

obesity affects a large growing population.



2. PURPOSES

The main goals of my present research were follows:

To investigate
. whether the femoral hemopoiesis are modified insebatatus in physiological
conditions or insulin resistance may influence @feof a cytotoxic drug on peripheral blood

cell count and bone marrow functions of an obas®ilin resistant animal model

. the effects of three cytotoxic drugs with differenechanism of action on CFU-GM

progenitor cells of obese, insulin resistant angmalvitro colony assays

. the effects of pre-treatment of rosiglitazone, asulin sensitizer drug on hemopoiesis
of animals and study whether rosiglitazone can cedte sensitivity of CFU-GM progenitor

cells against cytotoxic drugs

. the effect of UD29 on JY cells (a human leukemicel-line), in vitro and in vivo, by
determining the decrease of the total cell numbet #he colony forming activity of the
leukemia cells, moreover the effects of UD29 isdweine on the colony forming capability of

normal CFU-GM progenitors in vitro and in vivo exipeents

. the sensitivity of UD29 on CFU-GM progenitor cetis obese, insulin resistant mice

compared with sensitivity of carboplatin, doxorubiand 5-fluorouracil



3. METHODS
3.1 Animals

The experiments conform to the European Commurgtyiging principles for the care
and use of laboratory animals. Studies were camigdaccording to the approval of the
Hungarian National Ethics Committee for Animal Resé (1/2009 DEMAB).
Twelve-week-old male control (24.9+2.5¢g) (C57BLKSilep™/+) and db/db (45.2+2.79)
(C57BLKS/ImLep™/mLep™) mice were purchased from Janvier Labs (Le GeRBastt Isle,
France). We used 19 to 20 week old female mice6§2349) (Charles River Laboratories,
Budapest, Hungary) with severe combined immunougfay (SCID) to transplant human
lymphoid B-cells.

Furthermore 11- to 12-week-old Wistar (362+19 gqiicker (428+24 g) and Goto-
Kakizaki (305£13 g) male rats were purchased fronar@s River Laboratories (Budapest,
Hungary) and were used throughout the experiments.

3.2. Human samples

The bone marrow samples were aspirated from twiengatfor diagnostic purposes; in
the subsequent examinations they did not show amsmhtological malignancies. The
management of patients conformed to the Helsinki&ation.

33. JYcdlline
In our studies we used a human leukemic B cell (i¢) for in vitro and in vivo
investigations using serious immunodeficient (SChlige, in which human tumoral growth

can be examined.

3.4. Bonemarrow samples
. Bone marrow samples from human

Human bone marrow samples were aspirated for dsignpurposes. Heparin (100
U/mL) was added to the samples. After the cell eggres had been dispersed bone marrow
was mixed with McCoy's 5A medium at 1:1 (v/v) ratibhe mononuclear cell fraction was
separated by Ficoll gradient centrifugation (1.@7ml) at 1000g for 15 minutes. Buffy coat

cells were washed twice with McCoy’s 5A medium.



. Bone marrow samples from mice
Bone marrow was obtained from the femurs of theenafter their extermination by
cervical dislocation. Femurs were removed and tbeebmarrow cells were aseptically

washed out.

. Bone marrow samples from rats

Animals were exterminated by intravenous overddsthiopental sodium. Femoral
bones of rats were prepared under sterile conditma bone marrow was completely washed
out. Single cell suspensions were obtained by sulspg bone marrow samples in McCoy's 5A
medium and forcing them several times through i tieedle with a syringe. We separated the
mononuclear cell fractions from bone marrow cellsmnsions by Ficoll gradient
centrifugation (1.077 g/ml) at 10009 for 15 minutBsaffy coat cells were washed twice with

McCoy’s 5A medium.
3.5. Obesg, insulin resistant animal models

Db/db mouse is an accepted competent model of humartybesl insulin resistance,
because of a spontaneous autosomal recessive onutatichromosome 4 that inhibits the
expression of leptin receptors. The developingitepsistance causes obesity and diabetes
mellitus type 2.

Zucker rats are competent models of an obese andirirresistant status, because of a
spontaneous obesity-causing mutation in the lepoeptor gene, an autosomal recessive
mutation on chromosome 5. They exhibit obesity & 4veeks of age, and have many
metabolic characteristics in common with human pessociated type-2 diabetes such as
insulin resistance, hyperlipidemia, hypercholese&anmia and hyperinsulinemia. Goto-
Kakizaki rats are well characterized models of msulin dependent diabetes mellitus. They
are non-obese but insulin resistant animals showgetically determined alterations of
glucose tolerance and insulin secretion. In oureerpents Wistar rats were used as a non-

obese and non-insulin resistant control.

3.5.1. Characteristics of hemopoiesis of insulin resistant animal models compared with

control groups in the absence of cytotoxic drugs

First in 10 control and 18b/db mice after 10 Zucker rats, 10 Wistar rats and €&

Kakizaki rats we determined the cellularity, théatmucleated cell number of the femoral
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bone marrow, which mirrors hemopoietic activity. efihthe common progenitors of the
phagocytic cells, the granulocyte-macrophage coléoyming units were studied and
compared with the hemopoiesis of control rats. TR&J-GM progenitors were cultured in a
specific soft gel colony assay. The frequency ofJ&EM progenitors was established from
these soft gel cultures. Total CFU-GM content &f tamur was calculated from cellularity
and frequency of CFU-GM progenitor cells.

3.5.2. Invivo effect of carboplatin on peripheral blood cell count and bone marrow function

in control and db/db mice

Myelopoiesis and peripheral blood cell counts westidied after in vivo
intraperitoneal administration of a single high @asrboplatin (100 mg/kg) in 10 control and
10 obesedb/db mice. Peripheral white blood cell count, femorallwdarity, frequency of
CFU-GM progenitor cells and total femoral CFU-GMntent were determined 48 hours

following the injection of carboplatin.

3.5.3. In vitro sensitivity of granulocyte-macrophage progenitor cells (CFU-GM) of control

and obese animals to carboplatin, doxorubicin and 5-fluorouracil

10 -10 control anddb/db mice, furthermore 10 Wistar, 10 Zucker and 10 Goto
Kakizaki were exterminated to study the direct @Beof cytotoxic drugs on CFU-GM
progenitor cells, nucleated bone marrow cells wewt#ured in vitro in the presence of
increasing concentrations (0.001-10 mg/L) of eitloarboplatin or doxorubicin or 5-
fluorouracil. These three anticancer drugs withfedént mode of actions were selected
intentionally to check for any potential drug spieceffect on the sensitivity of CFU-GM

progenitor cells.
3.5.4. Effect of rosiglitazone pre-treatment on insulin sensitivity of Goto-Kakizaki rats

We pre-treated 8 Goto-Kakizaki rats with rosigldag, an insulin sensitizer drug,
using 3 mg/kg daily doses vivo. Rosiglitazone or its vehicle was administered|pri
animals on fourteen consecutive days. After the-tyga&tment period animals were
anesthetized with an initial intraperitoneal dogde56 mg/kg thiopental-sodium that was
repeated as needed. Insulin sensitivity was deterndy rapid insulin sensitivity test (RIST).
3.5.5. Effect of rosiglitazone pre-treatment on sensitivity of CFU-GM progenitors to

cytotoxic agents in groups of pre-treated Goto-Kakizaki rats



After rosiglitazone pre-treatment we studied thebitity of CFU-GM progenitor cells
of pre-treated Goto-Kakizaki rats using in vitrdaw assays, in which CFU-GM cells were
grownin the presence of carboplatin or doxorubicin dlusrouracil in the same dose ranges

as in bone marrow cultures of obese Zucker anccieshieated Goto-Kakizaki rats.

3.5.6. Effect of rosiglitazone pre-treatment on sensitivity of CFU-GM progenitors to

carboplatin, doxorubicin and 5-fluorouracil in groups of pre-treated Wistar rats

At the end of the rosiglitazone pre-treatment wedistd the sensitivity of CFU-GM
progenitor cells of pre-treated Wistar rats usingitro colony assays, in which CFU-GM
cells were grownn the presence of carboplatin or doxorubicin dlusrouracil in the same
dose ranges as in bone marrow cultures of obedeeZand Goto-Kakizaki rats.

3.6. Effects of UD29 (4-thio-uridine-monophosphate) on leukemia stem cells and

normal CFU-GM progenitor cellsin vitro and in vivo experiments
3.6.1. Leukemia animal model

Forty SCID mice were randomly assigned into twougso first. 20 mice were
implanted with 2x 10JY cells intravenously and vehicles were administeto the other
group of mice. Then the groups were further divided two parts. Mice in the two control
groups (transplanted and not transplanted) werengiehicle and the other two groups were
treated with UD29 intraperitoneally from the 3rdydaf post-transplantation. Treatment
schedule included repeated administration of UDR250 mg/kg doses every second day. At
the end of this protocol mice were exterminateadyical dislocation and their femoral bone
marrow were tested. After the intravenous trangptaon of JY cells, bone marrow was
infested by leukemic tumor cells. The effects of 29Don the bone marrow cells were
measured by the change of total cell content in fdmur, the change of total femoral
leukemic stem cell content and the change of tbguiency of leukemic stem cells. The effect
of UD29 in non-transplanted SCID mice was studieith wimilar methods as in transplanted
animals determining the total cell content and ttital granulocyte—macrophage progenitor

cells in femoral bone marrow.
3.6.2. Antiproliferative effect of UD29 on JY cell linein vitro colony assays

Using 35 mm plastic petri dishes, 1 ¥1GL B-lymphoma cells were plated and were
incubated for 7 days at 37 °C in a humidified atpi@se containing 5% (v/v) GO
supplemented with 20% foetal bovine serum and nheglylose without any growth factors.
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Cultures were grown in the presence of UD29 inaasing concentration. Cultures were

grown in triplicates.

3.6.3. Effect of UD29 on normal granulocyte-macrophage progenitor cells of human bone
marrow samples

The colony forming activity of normal CFU-GM progen cells in the presence of
UD29 was determined. Cultures were contained UDZAdreasing concentration. Cells were
incubated for 14 days at 37 °C in a humidified aptere containing 5% (v/v) GO
supplemented with 20% foetal bovine serum and nhethylose, medium was supplemented
with colony stimulated factors. Cultures were grawiriplicates.
3.6.4. Effect of UD29 on colony forming capability of CFU-GM progenitor cells of obese,

insulin resistant do/db mice

After the extermination of 10 controls and di9db mice, femoral bone marrow was
aseptically removed then colony assays were madetaated the sensitivity of CFU-GM
progenitor cells of obese, insulin resistdbtdb mice in the presence of UD29.

3.7. Statistical analysis

Statistical analyses were performed by GraphPahP&oftware (GraphPad Software,
Inc. La Jolla, CA, USA). Data obtained from indivad mice were used for statistical analysis
and each variable was evaluated by comparing teeeohnd non-obese groups with Student’s

unpaired t test. Differences were regarded astitatiy significant at p<0.05.

Data obtained from individual rats were used fatistical analysis. Each variable was
evaluated using one-way analysis of variance, vi@tb by Bonferroni’'s post-test for multiple
comparisons. Differences were regarded as statlgtgignificant at p<0.05.

In dose-response curves fit to the 4-parametestiogiurve-variable slope.



4, RESULTS
4.1. Characteristic of hemopoiesis of obese, insulin resistant animals and their controls

Bone marrow function was evaluated by total cetltyafrequency of granulocyte-
macrophage progenitors and total CFU-GM contenthef femoral bone marrow. Total
cellularity of femoral bone marrow reflects theeinsity of hemopoiesis. No differences were
demonstrated in total femoral cellularity betweemtcol and obesdb/db mice furthermore
we did not demonstrate differences in total femasdlularity in control Wistar and obese,
insulin resistant Zucker rats and non-obese, ingekistant Goto-Kakizaki rats.

Frequency of CFU-GM progenitors was estimated fisoift gel cultures. In these
cultures the descendant cells of the proliferatitg)J-GM progenitors remain together and
form colonies. Numbers of colonies grown from mamdear bone marrow cells show the
frequency of progenitors indicating the intensitfygpanulopoiesis in bone marrow. There
were no alterations in number of CFU-GM progenitiorsib/do mice compared to control
mice. Moreover we did not find alterations in numbeCFU-GM progenitors in Zucker and
Goto-Kakizaki rats compared with Wistar rats. Cgldiorming capability of CFU-GM
progenitors of obese insulin resistant animals n@simpaired in the absence of cytotoxic

drugs. According to this, hemopoiesis seemed totaet in these obese, diabetic animals.

4.2. In vivo effect of carboplatin on peripheral blood cell counts and bone marrow
function in control and db/db mice

White blood cell counts were significantly lower abesedb/db mice than in control
mice 48 hours after a single 100 mg/kg intrapeatdrdose of carboplatin. This decrease was
primarily due to decreased number of circulatingtraphil granulocytes. Absolute neutrophil
counts dropped into the very low range (0.63+0.D8%1vs 3.32+0.18 x1YL in untreated
controls). In carboplatin treated control mice #esolute neutrophil count was twice as high
as in carboplatin treatetb/db mice (1.35+0.09 x10L).

A single 100 mg/kg dose of carboplatin resultedenous bone marrow damage. The
decrease in CFU-GM progenitor cells was evidenhd@rs after carboplatin administration.
Carboplatin significantly decreased the cellulagahd the frequency of CFU-GM progenitors
in groups ofdb/db mice compared to non-obese mice. As a consequbedetal CFU-GM
pool became significantly lower which means lesgenerative capacity to restore bone
marrow functions after the damage. Carboplatin edusore serious damage in bone marrow

function in obeseb/db mice than in their littermates.
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4.3. In vitro sensitivity of granulocyte-macrophage progenitor cells (CFU-GM) of

control and obese animal models to carboplatin, doxorubicin, 5-fluorouracil

The sensitivity of CFU-GM, isolated from controldadb/db mouse, Wistar, Zucker
and Goto-Kakizaki rats was studied in vitro. In firesence of increasing concentrations of
cytotoxic drugs a dose dependent decrease in CFUA@Mbers were observed in bone
marrow cell cultures of control groups and obesahetic animals and non-obese but insulin
resistant Goto-Kakizaki rats. However, the sengjtiof CFU-GM cells of obese animals and
Goto-Kakizaki rats was increased to cytotoxic drugslony numbers were significantly
lower for each investigated cytotoxic drugs - cathton, doxorubicin and 5-fluorouracil.
These drugs were more toxic to CFU-GM progenitdradlwdb mice, Zucker and Goto-

Kakizaki rats compared to their littermates.

4.4. Effect of rosiglitazone pre-treatment on insulin sensitivity and sensitivity of CFU-

GM progenitorsto cytotoxic agents in groups of pre-treated Goto-Kakizaki and Wistar rats

We pre-treated Goto-Kakizaki rats with rosiglitagpran insulin sensitizer drug.
Rosiglitazone was administered orally at a dailgedof 3 mg/kg body weight for fourteen
days in vivo. This pre-treatment resulted in sigaifitly higher insulin sensitivity compared
with vehicle-treated Goto-Kakizaki rats’ insulinnsdtivity. After rosiglitazone pre-treatment
insulin sensitivity increased and it was not sigaifitly different from insulin sensitivity of

control Wistar rats.

After rosiglitazone pre-treatment we could estdblismicreased viability of CFU-GM
progenitor cells using in vitro colony assays, ihisthh CFU-GM cells were grown in the
presence of carboplatin or doxorubicin or 5-fluoemil in the same dose ranges as in bone
marrow cultures of obese Zucker and vehicle-treat@oto-Kakizaki rats. Effect of
rosiglitazone on vulnerability of CFU-GM progenitoells were decreased to carboplatin,
doxorubicin and 5-fluorouracil in rosiglitazone greated groups compared with vehicle-
treated Goto-Kakizaki rats. By rosiglitazone pesatment we could improve the insulin
sensitivity and concurrently decrease the toxioityytotoxic drugs on CFU-GM progenitor

cells of Goto-Kakizaki rats.
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45. Effect of rosiglitazone pre-treatment on sendtivity of CFU-GM progenitors to
cytotoxic agentsin groups of pre-treated Wistar rats

Some increased viability of CFU-GM progenitors walsserved to the studied
cytotoxic drugs also in the rosiglitazone pre-teelatontrol Wistar rats however it was not
significant in majority of cases. Similarly rosigizone had no significant effect on the

healthy bone marrow in 5-day-long treatment in vivour previous experiments.

4.6. Resultsof investigations of 4-thio-uridine-monophosphate (UD29)

4.6.1. Effect of UD29 on colony formation of tumor stem cells and healthy human bone
marrow granulocyte-macrophage progenitor cellsin vitro

UD29 decreased tumor stem cell colony numbers @fJifi cell line in vitro dose-
dependently. We examined the mononucleotide’s &ffesc CFU-GM progenitors of healthy
human bone marrow. UD29 did not block colony formatof human normal bone marrow
CFU-GM progenitor cells significantly even at almg concentration. It means that UD29

does not cause neutropenia, which is the mostdeade effect of cytotoxic anticancer drugs.

4.6.2. In vivo effects of UD29 on hemopoiesisin JY transplanted and JY not-transplanted
groups of SCID mice

In vivo the SCID mice serve one of the best expental model for human tumor
growing. These mice would accept human tumor xeftgyand reflect clinical results with
regard to response to chemotherapy. JY human Beieigkcells were transplanted to SCID
mice and vehicle or UD29 were administered themapsritoneally. Significantly decreased
tumor cell content was observed in tumor-infestedebmarrow of the JY transplanted SCID
mice in the UD29-treated groups. Contrarily UD2€l dbt change the cellularity of normal
bone marrow in SCID mice without transfection withmor cells. After the UD29’s
treatments the number of the colony-forming tumeéens cells was also decreased
significantly in leukemic SCID mouse groups. UD2@cceased nor CFU-GM colony
numbers, neither CFU-GM content in tumor-free, tnasplanted groups.

4.6.3. In vitro sensitivity of granulocyte-macrophage progenitor cells (CFU-GM) of

control and obese db/db mice to 4-thiouridine-monophosphate

Four-thiouridine-monophosphate, analogously to d¢htotoxic drugs, resulted in a
dose dependent decrease in CFU-GM colony numbdmsne marrow cell cultures of both
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control anddb/db mice and, also correspondingly to the anticancegs the sensitivity of
CFU-GM cells of obesdb/db mice was higher to UD29.

Doxorubicin was the most, and carboplatin was #aestl toxic to the CFU-GM progenitor
cells among the studied common cytotoxic drugs. rfowuridine-monophosphate, an
anticancer drug under investigation, was much fes& to CFU-GM cells. In addition, the
differences were higher in diabetib/db mice. The fifty percent inhibitory concentratioh o
UD29 on CFU-GM cells frondb/db mice was 25 times higher than carboplatin and 6500
times higher than doxorubicin, while in the controice the same differences were 15 and

4100 times, respectively.

5. DISCUSSION

The aims of our investigations we studied whether temoral hemopoiesis and
function of femoral CFU-GM progenitor cells are nfmtl in obese status or insulin
resistance and may influence effects of cytotoxugd on bone marrow.

A chemically modified mononucleotide, 4-thio-uridimonophosphate was shown to have
anti-HIV and anti-proliferative activity on tumond leukemic cell lines. We determined the
effect of UD29 on JY cells, in vitro and in vivoy ldetermining the decrease of the total cell
number and the colony forming activity of the leniia cells. We also tested the toxicity of
UD29 on normal human CFU-GM progenitor cells inravitand in vivo experiments we
determined the cellularity of normal bone marrotine colony forming capability of CFU-
GM progenitors and the total femoral CFU-GM contenBCID mice without transplantation
with tumor cells.

Bone marrow function was evaluated by total cefltya frequency of CFU-GM
progenitors and total CFU-GM content of the femdsahe marrow. Total cellularity of
femoral bone marrow reflects the intensity of hepiegis. No differences were demonstrated
in total femoral cellularity between control andesb db/db mice and in our further
investigations we did not demonstrate differenoetoial femoral cellularity in control Wistar
and obese, insulin resistant Zucker rats and n@s&@hnsulin resistant Goto-Kakizaki rats.

Frequency of CFU-GM progenitors was estimated frawft gel cultures. In these
cultures the descendant cells of the proliferatitgJ-GM progenitors remain together and
form colonies. Numbers of colonies grown from mamdear bone marrow cells show the
frequency of progenitors indicating the intensiygoanulopoiesis in bone marrow. There

were no alterations in number of CFU-GM progenitorslb/db mice compared to control
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mice. Furthermore we did not find alterations inmner of CFU-GM progenitors in Zucker
and Goto-Kakizaki rats compared with Wistar ratselo@y forming capability of CFU-GM
progenitors of obese, insulin resistant mice was impaired in the absence of cytotoxic
drugs. According to this, hemopoiesis seemed tintiaet in these obese, diabetic animals.
Nevertheless, after in vivo administration of ahhidpse of carboplatin, cellularity of bone
marrow, frequency and total femoral content of OGBEM- progenitors were significantly
decreased inb/db mice than in the control animals. The increaseelotgxicity, at least in
part, seemed to be a direct effect on myeloid pridges since an increased in vitro sensitivity
of CFU-GM progenitors oflb/db mice was found by culturing them in the presenicthiee
established cytotoxic drugs with different mechand actions (carboplatin, doxorubicin and
5-fluorouracil). In the presence of increasing @rications of cytotoxic drugs a dose
dependent decrease in CFU-GM numbers were obsa@nvedne marrow cell cultures of
control groups and obese, diabetic mice. Howewer sensitivity of CFU-GM cells adb/db
mice was increased to cytotoxic drugs. Colony nusibveere significantly lower for each
investigated cytotoxic drugs - carboplatin, doxacuband 5-fluorouracil. These drugs were
more toxic to CFU-GM progenitors db/db mice compared to their littermates.

In further investigations we found increased sengitof CFU-GM progenitor cells of
obese, insulin resistant Zucker rats to cytotoxigyd was found by culturing them vitro in
the presence of carboplatin, doxorubicin and 5fflucacil. All drugs were more toxic on
CFU-GM progenitor cells of Zucker rats. This midpet based on metabolic disorders, at least
in part, because we could demonstrate a similae@se in toxicity of the studied anticancer
drugs to the CFU-GM progenitors originated from @&HKbkizaki rats in the same dose
ranges. After in vivo administration of rosiglitamg an insulin sensitizer, the anticancer drug
sensitivity of CFU-GM progenitors of Goto-Kakizakats was decreased concurrently with
improvement of insulin resistance.

Slightly increased viability of CFU-GM progenitais the studied cytotoxic drugs was
also observed in the rosiglitazone pre-treated robritVistar rats however it was not
significant in the majority of cases. Similarly igigazone had no significant effect on the
healthy bone marrow in 5-day-long treatment in Viv@ur previous experiments and insulin
had no effect on the control healthy mice using same administration schedule, too. By
rosiglitazone pre-treatment we could improve trsilim sensitivity and concurrently decrease
the toxicity of cytotoxic drugs on CFU-GM progenitells of Goto-Kakizaki rats. The dose-
response curves of the studied cytotoxic drugs vehiéied to the normal ranges after
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rosiglitazone pre-treatment, however they do notgetely reached the values of the control
Wistar and rosiglitazone pre-treated Wistar rathecase of doxorubicin and 5-fluorouracil.

Henceforward we tested the sensitivity of the feah@FU-GM progenitor cells to 4-
thiouridylate which showed anti-proliferative adtyvon various tumor cell lines and we
observed its antiproliferative effect both in vitad in vivo in SCID mice against JY cells, a
model for human acute lymphoid leukaendiiiouridilate decreased tumor stem cell colony
numbers of the JY cell line in vitro. In a paraletperiment UD29 could not block colony
formation of human normal bone marrow CFU-GM pragencells significantly even at a
high concentration. In the in vivo study both tb&t cell content and the total colony forming
activity of the femur decreased significantly. Hewe the ratio of the total cell number to the
total colony forming activity in the femur did nobhange on the treatment suggesting that both
mature leukemia cells and leukemia stem cells wgtmlly sensitive to the nucleotide. When
healthy, untransplanted animals were treated with\MP neither the total cell number, nor
the colony forming activity was changed indicatthg nontoxic nature of the compound on
hematopoietic precursor cells.

Since 4-thiouridylate, as a nucleotide, cannot pateinto the cells, it must exert its
activity at the cell surface. The enol-form of tbempound carries a reactive —SH group
which might interact with the cysteinyl side chaiof proteins affecting their biological
function. It suggested that 4-thiouridylate exdtss anti-proliferative activity by affecting
thiol/disulfide exchange processes of cell surfameins, including receptors, involved in the
regulation of cell cycle or cell death. The patt@ihnDNA degradation and the elevated
caspase-9 activity with characteristic changeshm morphology of treated cells strongly

suggested that 4-thiouridylate induces apoptosis.
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6. NEW FINDINGS

The most significant aspect of our new resultoigmphasize dysfunction of haemopoietic
progenitor cells in obesity, diabetes and insudisistance. This dysfunction could not be detected
under physiologic circumstances. However, the walbiity of CFU-GMs (the common progenitor
cells of monocytes, granulocytes and macrophagesytbtoxic drugs was increased both in vivo
and in vitro. While the increased in vivo vulnedapimight be due to not only direct effects of
drugs on progenitor cells but also to variationgling exposure (resulting from pharmacokinetic
differences) or to effects on other cells in thadoanarrow, the increased in vitro vulnerability
directly demonstrates the damage of progenitorscélfogenitor cells were more vulnerable to
effects of cytotoxic drugs independently of theieahanism of actions or the localization of their
target molecules (intracellular or cell membrar@isorders in cell metabolism and receptorial
functions may be responsible for the increased eralnlity which is possibly aggravated by

modified cross-talk among bone marrow cells anddysfunctional bone marrow stroma.

In clinical practice early and low absolute neutribount is the most important sign of
serious myelotoxicity and this immunosuppressedodemight lead to development of life-
threatening infections with high mortality. The ¢mr duration of regeneration may result in delay
of the next chemotherapy course leading to redacegdumor efficacy and survival. Our results
warn that weight loss and normalization of glucheeeostasis may be important before cytotoxic
chemotherapy in patients with obesity and DMT2 amght improve the outcome of chemotherapy

of malignant diseases.

Consequently the investigated UD29 has no effecthormal granulocyte-macrophage
progenitor cells. Thiouridilate showed selectivéeeff on leukemic stem cells both in vitro and in
vivo. It has an importance as an anticancer catelish@lecule, which has to kill tumor stem cells to
prevent the quick tumor re-growth supported by tresy aggressive tumor cell subpopulation,

which is present only in about 0,1-2% ratio amdmgtumor cells.
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