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Some types of tumor cells are unable to synthesize arginine from its precursors.
They exhibit growth inhibition and decreased viability in vitro and in vivo under enzy-
matic arginine deprivation. However, prolonged arginine starvation in human may cause
vasoconstriction and thrombosis due to the deficit of arginine derivative, nitric oxide
(NO), as vasodilator and disaggregant. This problem can be overcome via supplemen-
tation with exogenous NO-donors in vivo, which, in turn, may produce either, pro-apop-
totic or anti-apoptotic specific effects on cancer cells under arginine restriction.

In this study we elucidated the effect of exogenous NO donor, sodium nitroprusside
(SNP) on the viability of human Jurkat leukemic cells under arginine deprivation in vitro.
We observed that arginine deprivation suppressed cell proliferation and led to a rapid
decrease in cell viability concomitant with progression of apoptosis. According to SNP
IC50 determination and apoptosis assays, NO-donor at physiological concentration did
not promote survival of tumor cells in arginine-free medium. Moreover, SNP cytotoxicity
for Jurkat cells was increased upon arginine withdrawal, suggesting that application of
NO donor in vivo may potentially enhance the therapeutic effect of arginine deprivation.

Key words: arginine deprivation, nitric oxide, sodium nitroprusside, apoptosis,
leukemic cells.

Metabolic enzymotherapy based on recombinant arginine-degrading enzymes
harbors a good potential to be developed into efficient anticancer treatment. Recent
studies demonstrated its effectiveness in inhibiting growth and decreasing viability of
cancer cells in vitro and in vivo [3, 9, 11, 16]. Potentially sensitive to this treatment can-
cer cells are those that are unable to synthesize arginine from ornithine or citrulline (due
to the deficiency of enzymes of urea cycle, argininosuccinate synthetase (ASS) and
ornithine transcarbamoylase (OTC) [5, 7]. Among types of tumors auxotrophic for argi-
nine and fully dependent on its exogenous supply are many those, for which currently
no efficient cure exists, such as melanomas, hepatocarcinomas, mesotheliomas, renal
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and prostate carcinomas [7, 13, 16, 21]. Recently, human leukemic cells were demon-
strated to be sensitive to arginine starvation in vitro [11]. Although the molecular mecha-
nism that triggers apoptosis in tumor cells under arginine deprivation has not been yet
elucidated, we recently demonstrated that alterations in arginine metabolism are not the
main cause, and aberrant cell cycle regulation is most probably implicated in this pro-
cess [2, 13, 18].

Arginine, besides being involved in protein synthesis, has other versatile functions
in the organism as a single precursor of many important metabolites, such as poly-
amines, agmatine and nitric oxide (NO) [14]. Although arginine starvation is well tolera-
ted, its depletion in organism may nevertheless cause deficit in its metabolic products
and result in some unwanted side effects. For instance, NO, as a signalling molecule,
regulates various physiological and pathophysiological processes, such as vascular
functions (angiogenesis, blood flow, vascular permeability, leukocyte—endothelial inter-
action, platelet aggregation), neurological functions (neurotransmission and memory
formation) and immune functions (cytostasis and cytolysis) [8]. Thus, arginine limitation
in humans may lead to hart disorder, vasoconstriction and thrombosis due to the deficit
of NO as vasodilator and disaggregant. Potentially, application of exogenous NO donor
in vivo could diminish some side effects of arginine deprivation given that it does not
substantially improve tumor cell viability upon arginine withdrawal. In this work we aimed
to elucidate whether exogenous NO donor will affect viability of human leukemic cells
upon arginine deprivation, taking into account that NO was shown to elicit both pro- and
antiapoptotic effects on different cell models in vitro [8, 12, 17].

MATERIALS AND METHODS

Cell lines and cell culture

Human leukemic Jurkat cells used in this study were obtained from Cedar Sinaj
Medical Center (Los Angeles, USA). J774.2, murine macrophage cell line was obtained
from William Harvey Institute (London, England).

Tumor cells were cultured in RPMI-1640 medium (HyClone Laboratories, USA)
supplemented with 10% FBS (fetal bovine serum) (PAA Laboratories GmbH, Austria),
300 mg/l glutamine and 50 ug/ml gentamycin (Sigma-Aldrich, USA). The cells were
subcultivated every 2—-3 days and splitin a 1:3 ratio. In all experiments the medium was
formulated such that it could either contain 0.4mmol/l arginine (complete arginine-rich
medium, CM) or be arginine-free (AFM). Experimental media were supplemented with
5% dialysed FBS (HyClone Laboratories, USA). Cells were used in the exponential
growth phase in all experiments.

Trypan Blue Dye Exclusion Assay

The kinetic of cells growth was determined by trypan blue exclusion test. Briefly,
cells were plated in 96-well plates at a density of 2-3*10* cells/well following overnight
incubation in RPMI 1640 medium. The culture medium was discarded and the cells
were washed with phosphate-buffered saline (PBS) and a fresh control or tester medi-
um with different doses of SNP was added to each well and incubated for selected pe-
riods of time at 37°C and in a humidified 5% CO, The cells were resuspended and ali-
quots of cells were mixed with the trypan blue dye solution (Sigma-Aldrich, USA) to its
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final concentration of 0.05%. The cells were counted on a hemocytometer by light mi-
croscopy and stained blue cells were considered and calculated as ,non-viable”. The
amount of SNP needed to kill 50% of the cells in a culture was defined as the inhibitory
concentration (IC50). Experiments were performed in duplicate parallels and repeated
at least three times.

Measurement of NO production

The amounts of NO released by NO donor SNP or by an IFN-y- and LPS-stimulated
macrophage murine cell line J774.2 were estimated by measuring the accumulation of
the terminal metabolite of NO, nitrite (NO,), in the culture medium by using the Griess
method as previously described [10]. SNP was dissolved in cell culture medium (CM or
AFM) containing 5% dialyzed FBS and incubated at 37°C, 5% CO, for different period
of time in 24-well plates. Briefly, a 500 pL aliquot of cell culture medium was mixed with
500 uL of Griess reagent (1 vol of 0.2% naphthylethylenediamine dihydrochloride in
distilled water plus 1 vol of 2% p-aminobenzenesulfonamide in 5% of phosphoric acid).
The mixture was incubated for 10 min at room temperature. Absorbance at 540 nm was
measured spectrophotometrically. A scalar dilution of NaNO, was used as a standard.
Results were expressed as concentration of NO,.

Western blot analysis

Cells were lysed in extraction buffer containing 10 mM Tris—HCI (pH 7.5), 150 mM
NaCl, 1% NP-40, 5 mM EDTA, 50 mM NaF, 1mM Na,VO,, 5 mM benzamidine, 1mM
PMSF, 10 mg/ml aprotinin, 10 mg/ml leupeptin, 1 mg/ml pepstatin) at 4°C for 20 min.
Protein content in the extracts that were obtained was determined according to Peter-
son’s method [15]. For western blot analysis proteins were separated on 10% SDS-
PAGE and transferred onto a PVDF membrane (Millipore Corporation, USA). The mem-
branes were blocked in 5% non-fat dried milk in PBS containing 0.05% Tween-20 and
incubated with primary antibodies specific for the cleaved polyADP ribosyl polymerase
(PARP; Cell Signaling Technologies, USA) and B-actin (Sigma, USA) as the loading
control. Secondary goat anti-mouse and anti-rabbit (Millipore Corporation, USA) anti-
bodies and an enhanced chemiluminescence system (Millipore Corp., USA) were used
for the detection of immunoreactive proteins.

Apoptosis Detection Assay

Apoptosis detection was performed as described [6]. Cells were resuspended in
Ringer solution with calcium ions to a final concentration of 1:10%/ml. Then 5 ul of cells
suspension was mixed with 5 puL of Annexin V-FITC (Sigma, USA, final concentration
3 ng/mL) followed by propidium iodide (final concentration 0.5 pug/mL) as a counter
stain. The cells were then incubated at room temperature for 5-15 min in the dark. Fi-
nally, the cells were covered with a coverslip and examined by fluorescent microscopy.
The percentage of apoptotic cells was calculated using a Imaged software.

Statistical analysis

Each experiment was performed at least three times and data are presented as the
mean + SEM. The Student’s unpaired t-test was used to compare the means of two
groups. Differences were considered statistically significant when p > 0.95.
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RESULTS

3.1. Jurkat cells are sensitive to arginine deprivation in vitro and cannot utilize argi-

nine precursors.

In our experiments, human Jurkat lymphoblastic leukemia cells were used as a mo-
del for acute T-cell leukaemia. We studied cell growth and cell viability both in control
arginine-rich medium (CM), arginine-free medium (AFM), and in AFM supplemented with
metabolic precursors of arginine — citrulline and ornithine, which utilization depends on
the status of arginine anabolic enzymes, ASS and OTC, respectively. The number of
cells was evaluated by trypan blue dye exclusion assay every 24 h till 96 h of incubation.
We observed that arginine deprivation strongly inhibited proliferation of Jurkat cells (Fig.
1, A) under chosen experimental conditions. At the same time, the number of dead cells
increased time-dependently under arginine deprivation (Fig. 1, B).

Supplementation with 0.4 mM citrulline and ornithine into cell culture medium had
no effect on cell proliferation. This observation suggests that Jurkat cells are auxotro-
phic for arginine, at least in vitro, and cannot convert ornithine or citrulline to arginine. In
fact, all previously tested by us human tumor cells appeared to be OTC-deficient,
whereas ASS expression level varied between different cell lines and positively corre-
lated with the ability of exogenous citrulline to support cell growth upon arginine with-
drawal [2].

We also analyzed the ability of Jurkat cells to recover their growth after different
periods of arginine depletion (24 to 96 h). Cells were cultured in arginine-free medium
(AFM) for appropriate time, then the medium was changed for the complete arginine-
supplemented medium (CM) and cells were allowed to grow for additional 72 h. Our re-
sults demonstrated that Jurkat cells were not able to restore growth already after 48 h of
arginine starvation and this ability decreased time-dependently (Fig.1, C).

3.2. Arginine deprivation increases NO cytotoxicity in Jurkat cells.

SNP is one of the most widely used agents for the management of hypertensive
emergencies, and has been in clinical use for several decades [12, 20]. We utilized SNP
as a NO donor to examine the viability and growth potential of malignant cells upon
combination of arginine deprivation and exogenous nitric oxide releasing compound.

First, SNP cytotoxic concentration (the concentration that causes death of 50% cells,
IC50) for Jurkat cells upon different culture conditions was determined. For this, cells
were treated with several concentrations of SNP (0, 0.001, 0.01, 0.1, 1 and 10 mmol/l) in
both arginine-rich and arginine-free media. We observed that SNP strongly inhibited the
viability of Jurkat cells in a concentration and time-dependent manner in complete and
arginine-free media. At 24, 48, and 72 h of incubation, the estimated SNP IC50 in CM
were 3.0, 0.5 and 0.1 mM respectively (Fig. 2, A). In AFM, the SNP IC50 for Jurkat cells
was significantly lower relative to IC50 in arginine-rich medium: 0.7, 0.1 and 0.02 mM,
corresponding to 24, 48, and 72 h of incubation (Fig. 2, B). Therefore, exogenous NO
donor at very low concentrations negatively affects Jurkat cells viability and arginine de-
privation elevates its cytotoxicity.

Based on IC 50 data for Jurkat cells, we measured the rate of SNP decomposition
in cell culture medium at two different concentrations, 0.1 and 1mM. First, we compared
kinetics of nitrite levels released from 0.1mM SNP in CM and AFM and found them
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Fig. 1.

Puc. 1.

Dynamics of cell growth (A) and number of dead cells (B) of Jurkat cells during cultivation in complete
medium (CM), arginine-free medium (AFM), and arginine-free medium supplemented with citrulline
0.4 mM (AFM+Cit) or ornithine, 0.4 mM (AFM+Orn). (C) — Dynamics of growth restoration (AFM-CM
72 h) of Jurkat cells after different periods of arginine deprivation (24 to 96 hours). After the indicated
periods of treatment, the medium was changed to the complete arginine-rich medium (CM), and cells
were allowed to grow for additional 72 h. Cell numbers were determined by the trypan blue exclusion
test, * p<0.05 compared with the untreated cells

[nHamika pocTy KniTuH (A) Ta KinbKiCTb MEpPTBUX KNITWH (B) kniTuHHOI NiHii Jurkat npoTtsarom pisHoro
Yyacy KynbTUMBYBaHHsI Ha MOBHOMY MoxuBHOMY cepefosuLli (CM), cepepoBuLi 6e3 apriHiHy (AFM) Ta
cepepoBuLi 6e3 apriHiHy 3 gopgaBaHHaMm 0,4 MM uutpyniHy (AFM+Cit) abo 0,4 MM OpHiTUHY
(AFM+0Orn). (C) — puHamika BigHoBneHHsA pocty (AFM-CM — 72 h) knituH Jurkat nicnsa pisHoro yacy
ronoayBaHHs 3a apriHiHom (24, 48, 72, 96 rop). lNMicns BignosigHoro nepiody ronofyBaHHs cepefoBu-
LLie 3aMiHIOBaniocs Ha MOBHE i KNITUHWU KyNbTUBYBanuUca NpotaroM 72 rof,. KinbKicTb KMiTUH BU3Ha4anu
y TECTi 3 TPMNaHOBMM CUHIM, * p<0,05 NOPIBHAHO 3 KOHTPOMBLHUMM KITiITUHAMU

identical (data not shown). We also compared the nitrite levels released in the culture
medium by 0.1 mM and 1 mM SNP and by J774.2 murine macrophage cells, stimulated

with 1

mg/ml LPS plus 100 U/ml murine IFN-g. J774.2 cells are able to release NO in

vitro and provide a realistic model for overproduction of NO under inflammatory process
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Fig. 2. Concentration- and time-dependent inhibition of Jurkat cells viability by sodium nitroprusside (SNP) in
complete medium (CM) — (A), and arginine-free medium (AFM) — (B). Cells were treated with various
concentrations of SNP as described in Materials and Methods. Cell viability and 1C50 for SNP were
determined at 24, 48, and 72 h. Results represent means + SD of three experiments performed in
triplicate. (C) — Nitrite levels released into cell culture medium (CM or AFM) containing a nitric oxide
donor — SNP (0.1 or 1 mM), or by into the medium from a culture of J774.2 macrophage cells stimu-
lated with LPS (10 pg/ml) and IFN-y (10 nmole/ml). At the indicated time points, an aliquot of the
medium was collected and the nitrite concentration was determined by the Griess reaction technique.
Results are representative of three independent experiments
Puc. 2. KoHueHTpauiiHo- i YacosanexHe iHribyBaHHS XuTTe3aaTHOCTI KniTvH Jurkat HiTponpycuaom HaTpito

(SNP) Ha noBHoMy cepepoBuLli (CM) — (A) Ta cepegouLi 6e3 apriHiHy (AFM) — (B). Knitnnn nigaa-
Banucs ob6pobui pisHumun gosamu SNP, sk onucaHo y meTodax i matepianax. >KutreagaTHicTb KMiTUH
Ta IC50 ansa SNP BusHavanu Ha 24, 48, ta 72 rop. (C) — WBUAKICTb BUBINbHEHHS HITPUTIB Y KynbTy-
panbHe cepegosule (CM abo AFM) goHopoMm okcuay as3oTy — HiTponpycuaom Hatpito (SNP, 0,1 Ta
1 MM); Ta y kynbTypanbHe cepefioBuLLe 3 KMiTUH MakpodariB J774.2, cTMMynboBaHMX finononicaxapu-
aom (LPS) y koHueHTpauii 10 mkr/mn Ta inTepdepoHom-y (IFN-y) y koHueHTpauii 10 Hmonb/mn. Ticns
BiAMOBIAHOIO Yacy KynbTUBYBaHHS Bigbmpanocs KynsTypanbHe cepedoByLle Ta BU3HAYaBCst BMICT HiT-
puTiB peakuieto 3 peakTBoM picca. MNpeacTaBneHi pesynstaty TPbOX HE3aNeXHNX eKCrnepuMeHTIB
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(detected as nitrite accumulation) [22]. A progressive accumulation of nitrite in the me-
dium with J774.2 cells stimulated with LPS and IFN-g was observed, and it was signifi-
cantly higher at 48 h relative to nitrite levels in the culture medium supplemented with
0.1 mM and 1 mM SNP (Fig. 2, C). This observation indicated that the selected concen-
trations of SNP released NO in amounts comparable with physiologically compatible
levels [20].

3.3. Combination of arginine deprivation with SNP does not counteract apoptotic

cell death in Jurkat cells.

We next examined whether a prolonged arginine deprivation induces apoptosis in
Jurkat cells that may be concomitant to the observed decrease in their viability (Fig. 1).
Indeed, we observed that the expression of the cleaved form of PARP protein (as an
apoptotic marker) in Jurkat cell increased in a time-dependent manner (Fig. 3, A), start-
ing from 12 h and reaching its maximum on 72 h of arginine starvation. Importantly,
supplementation with 0,1 mM SNP accelerated the first appearance of the cleaved
PARP form suggesting that exogenous NO donor may potentially speed up the apop-
totic cell death upon arginine deprivation. The above data were also confirmed by apop-
tosis assay in Jurkat cells under tested conditions via their double staining with fluoro-
chromes Annexin V-FITC (binds to phosphatidylserine on membranes of apoptotic cells)
and propidium iodide (Fig. 3, B). We observed no significant changes in the number of
apoptotic Jurkat cells upon combined 48 h-long treatment with arginine deprivation and
exogenous SNP relative to the amino acid deprivation treatment alone (Fig. 3, C). The
obtained results suggest that exogenous NO donor at physiological level does not nega-
tively affect progression of apoptosis in arginine-deprived Jurkat cells and does not
rescue their viability.

DISCUSSION

In this study we analyzed the effect of exogenous NO donor on the viability of human
leukemic Jurkat cells under arginine deprivation. The aim of this work is substantiated by
potential need to use NO donor in vivo as a compensatory agent to prevent vasodilata-
tion caused by low NO levels upon treatment with recombinant arginine-degrading en-
zymes [4].

Jurkat cells were chosen as an experimental model. We demonstrated that these
cells are auxotrophic for arginine as its precursors, ornithine and citrulline, are unable to
support Jurkat cell proliferation upon arginine withdrawal (Fig. 1, A). Secondly, Jurkat
cells appeared to be very sensitive to a single amino acid arginine deprivation and were
unable to restore their proliferation when shifted to fresh complete medium already after
24 hours of arginine starvation (Fig. 1, C). When starved for arginine in a defined me-
dium, which is a suitable model for the treatment with arginine-degrading enzymes
[11,16], viability of Jurkat cells progressively decreased (Fig. 1, B), and signs of apopto-
sis were evident (Fig. 3).

When exogenous NO donor is administered, one can expect various secondary
effects on cell viability, as NO is a known signaling molecule implicated in cell survival
and apoptosis [12, 17]. In addition, NO-deficiency may be one of the possible causes of
the decreased cell viability specifically under arginine deprivation (since arginine is a
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single NO precursor and substrate for NO-synthases), and exogenous NO donor could
potentially rescue cell viability. We found, however, that this is not the case, at least in
the particular Jurkat cell model.

We found that cytotoxic concentration (IC50) of NO donor, SNP, decreased dra-
matically for arginine-deprived cells relative to cells cultivated in the complete medium.
Also, the amount of NO (estimated by nitrite accumulation in the medium), released by
exogenous SNP at different tested concentrations, was comparable to that produced by
the stimulated murine macrophage cells, suggesting that it is close to a physiological
range (Fig. 3, C). We observed that SNP, at low 0.1 mM dose, does not counteract

CM AFM AFM+SNP 0.1 mM
6 12 24 48 72 96 6 12 24 48 72 96

Cleaved PARP
89 kDa - D T - P

p-actin N T — AN .

A

60 Jurkat

50 *
40 1
30 A

20 A

Apoptotic cells, %

JcM ECM+SNP NAFM B AFM+SNP

Fig. 3. A — Western blot analysis of the cleaved form of PARP protein in Jurkat cells cultured in arginine-free
medium (AFM), or in AFM supplemented with sodium nitroprusside (SNP, 0.1 mM). CM — control cells,
which were cultured in CM. B — Merged image of Annexin V fluorescence of apoptotic Jurkat cells:
CM — control cells, cultured in the complete medium, CM+SNP — cells, cultured in CM with 0.1 mM
SNP, AFM — cells, cultured in AFM, AFM+SNP — cells, cultured in AFM with 0.1 mM SNP. (C) — The
effect of arginine deprivation and combined treatment with SNP on the viability of Jurkat cells upon 48
hours of treatment. Cells were stained with Annexin V and propidium iodide and analyzed in fluores-
cent microscopy as described in Materials and Methods, * p<0.05 compared with untreated cells

Puc. 3. A — BecTepH-6not aHania aktneoBaHoi popmu Ginka PARP y knituHax ninii Jurkat, kynstrBoBaHux Ha
cepepoBuLi 6e3 apriHiHy a Takox 3 gogasaHHaM 0,1 MM HiTponpycuay HaTpito. CM — KOHTPOMbHi Kri-
TUHW KyNbTUBOBaHI Ha MOBHOMY CepefoByLLI. B — HaknageHe 306paxeHHs dryopecLeHLii aHeKCUHy
V (3eneHe); CM — koHTponbHi kniTHK, CM+SNP — KniTUHW KynbTMBOBaHI Ha NMOBHOMY CEpefoBWLLI
3 pogasaHHsm 0,1 MM HiTponpycuay HaTtpito, AFM — kniTUHK KynbTMBOBaHI Ha Be3apriHiHoBoMY cepef-
oBuwi, AFM+SNP — kniTuHn KynbsTvBOBaHi Ha cepepoBulli 6e3 apriHiHy 3 gopgasBaHHam 0,1 MM
HiTponpycuay Hatpito. C — BNnvB ronogyBaHHA 3a apriHiHom 3 0,1 MM SNP Ha anonTto3 KnituH niHii
Jurkat nicns 48 ropg iHky6auii. KnitHu dapbysanm AHekcuHoMm V 3 npopigin nogmaom i aHanisysanu
3a gonomMoroto drniyopecLeHTHOi Mikpockonii, * p<0,05 NOpPIBHAHO 3 KOHTPONMBHUMU KNiITUHAMK
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apoptotic cell death in Jurkat cells triggered by arginine deprivation. Moreover, NO do-
nor may even speed up the process. Based on these data, we also hypothesize that NO
deficiency resulting from arginine deprivation is not the cause of high Jurkat cells sensi-
tivity to arginine deprivation. This and other our studies on different cell models support
the notion that not arginine metabolism but other cell response mechanisms must be
involved in determining cell fate upon arginine starvation [2].

In summary, this work describes first pre-clinical in vitro studies for evaluation of the
effect of SNP as a NO-donor on tumor cells under arginine deprivation. Our data sug-
gest that exogenous NO donor may be potentially used as an adjuvant compensatory
agent upon arginine deprivation, in particular, for leukemic cells sensitive to this treat-
ment. It may be expected that application of NO donor in vivo may enhance anticancer
potential of enzymotherapy based on arginine deprivation. Whether this holds for other
tumor cells, for instance, cells of solid cancers, will be addressed in our next studies.

CONCLUSION

We elucidated the effect of exogenous nitric oxide donor, sodium nitroprusside
(SNP), on the viability of human leukemic cells under arginine deprivation. We demon-
strated that:

1. Human Jurkat cells are very sensitive to arginine deprivation in vitro and are

auxotrophic for this amino acid.
2. Arginine deprivation significantly increased cytotoxicity of exogenous SNP for
Jurkat cells.

3. NO-donor did not promote survival of tumor cells in arginine-free medium and
did not counteract apoptotic mechanism, triggered in Jurkat cells by arginine
withdrawal.

4. SNP can be recommended as a potential agent for adjuvant arginine depriva-

tion-based therapy for some types of tumors.
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BMMB JOHOPA OKCUAY A30TY HA XXUTTE3AATHICTb KNITUH NEAKEMIT
IOANHU NPy ronoayBAHHI 3A APTIHIHOM
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Mig yac ronogyBaHHSA 3a apriHiHOM y AesKUX TUMIB NyXAUHHUX KITUH, He30aTHUX

00 CUHTE3Yy apriHiHy 3 NOro nonepeaHuKiB, CNocTepiraeTbCa NPUrHIYEHHS POCTY i 3HK-
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YKEHHS XUTTE3OaTHOCTI in vitro Ta in vivo. INpoTe JoBroTpmBane ronogyBaHHs 3a apriHi-
HOM MO>e NPU3BOANTW OO Ba30KOHCTPUKLT Ta TPOMBO3Y B OpraHi3aMi NognHU BHACNIA0K
aediunty okengy asoty (NO), skuin € BazogunataTtopom i Je3arperaHToM i CUHTE3YETb-
cs 3 apriHiHy. Lito npobrnemy MoxxHa po3B’A3aTu LWNAXOM 0OOaBaHHS €K30reHHUX LOHO-
piB okcmAay asoTy in Vivo, ski MOTEHLIMHO MOXYTb MaTu SIK NPOanonTU4HY, TaK i aHTu-
anonTUYHY Ai0 Ha KMITUHU NYXJIMH 32 YMOBM roriogyBaHHSA 3a apriHiHOM.

Y i poboTi 6yno 3'sicoBaHO BNMB ek3oreHHoro goHopa NO, HiTponpycuay Ha-
Tpito (SNP), Ha XMTTE34aTHICTb KNITUH NenkeMil noanHy Jurkat 3a yMoOB ronogyBaHHs
3a apriHiHom in vitro. Hamu BCTaHOBMNEHO, WO ronoayBaHHS 3a apriHiHOM MpuUrHidye
KNITUHHY nponicdepadito i NpMBOAUTL 4O LWBUAKOIO 3HMXKEHHS KNITUHHOI XUTTE3a4aT-
HOCTi 3 0Q4HOYaCHO iHAYKLieto anonToay. 3rigHo 3 BU3Ha4YeHnMKn nokasHmkamum IC50
ans SNP i TectiB Ha anonTos, goHop NO y isionoriyHnX KOHLEHTpaUisix He cnpusie
BUXKMBAHHIO MYXITMHHUX KNiTUH Yy cepenoBulli 6e3 apriHiHy. binbll Toro, LMTOTOKCUY-
HicTb SNP gns knitnH Jurkat 3poctae 3a BiACYTHOCTI apriHiHy, L0 BKasye Ha Te, Lo
3actocyBaHHa NO goHopa in vivo MoXxe MOTEHUIMHO NiaBULLYBaTM TepaneBTUYHUN
ebekT ronogyBaHH4A 3a apriHiHOM.

Knroyoei cioea: ronofyBaHHA 3a apriHiHOM, OKCUA a30Ty, HITponpycua Hatpito,
anonTos, KNiTUHU NenKemil.

BNMUAHUE OOHOPA OKCUOA A30TA HA XXUBHECINOCOBHOCTb KNETOK
NENKEMUW YENOBEKA NPU FONOOAHUU NO APTUHUHY
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B ycnoBuax oTCyTCTBUSA aprMHUHA Y HEKOTOPbIX TUMOB OMYXONeBbIX KIETOK, He
CMOCOBHbIX CUHTE3MPOBaTb aprMHNH U3 ero NpeaLlecTBEeHHUKOB, HabnaaeTcs yrae-
TEHME POCTa U CHMXKEHMWE XU3HECNOCOBHOCTM in Vitro n in vivo. OgHaKo Npoaoxu-
TenbHOE NCTOLLEHME aprMHNUHA MOXET Bbl3blBaTb Ba30OKOHCTPUKLNIO 1 TPOMBO3 B Op-
raHname venoseka ns-3a geduumta okcuga asora (NO), koTopbln ABNSETCHA Ba3oau-
naTaTopoM u gesarperaHToMm 1 obpasyeTcsa U3 apruHuHa. 9Tty npobrnemy MoxHO pe-
WKTb NnyTemM AobaBreHnst 3K30reHHbIX JOHOPOB OKCMAa a3oTa in Vivo, KOTopble No-
TeHLUManbHO MOryT OKasblBaTb Kak NpoanonTuyeckoe, Tak 1 aHTUanonTuyeckoe aew-
CTBME Ha paKOBbl€ KMETKN B YCIOBUSIX FONIOAAHUSA MO aprmHUHY.

B aton pabote 6bino nccnegoBaHo BnmsiHue ekaoreHHoro agoHopa NO, HuTponpyc-
cvpa Hatpus (SNP), Ha xM3HecnocoBHOCTb KNeTok Nnevikemun Yyenoseka Jurkat B ycrno-
BUSAX rONOSAHNA NO aprMHKKY in vitro. Hammn ycTaHOBNEHO, YTO ronogaHne no apruHuHy
yrHeTaeT nponudepawuto KNeTok 1 NpUBogUT K ObICTPOMY CHUXKEHUIO KNETOYHOM BbIKM-
BaeMOCTU C OOHOBPEMEHHON nHAaykumen anontosa. CornacHo ¢ onpegeneHHbIMU no-
kasatenammn IC50 ana SNP un Tectamn Ha anontos, goHop NO B duanonornyeckmnx
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KOHLIEHTpauusax He cnocobCTBYET BbIKMBAHMIO OMyXONeBbIX KNETOK B cpefe 6e3 apru-
HuHa. bonee Toro, untotokcuyHoctb SNP ans knetok Jurkat Bospactaer npu oTcyTC-
TBUW aprMHUHA, YTO CBUAETENLCTBYET O TOM, YTO npumeHeHne NO goHopa in vivo no-
TEeHUManbHO MOXET YCUIMBaTb TepaneBTUYecknii 3deKT ronogaHuns no apruHuHy.

Knroveenle cnoea: ronofaHvie no aprmHUHy, okcuz asoTa, HATPONpPYCcCUa, HaTpus,
anonTos, KNeTku Nenkemum.
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