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Immunosupression is the most common toxic side-effect elicited by treatment with cisplatin.
To improve cytotoxic effect of cisplatin, nowadays poly(ADP-ribose)polymerase 1 (PARP 1) inhibi-
tors are employed in cancer treatment. Driven with the knowledge that age-related thymic involution
is a part of immune system degeneration, the enzyme inhibition in thymocyte nuclei of different age
rats treated with cisplatin is investigated in the present study. Presented data show that treatment of
intact rats with cisplatin had no appreciable effect on pubertal age (4 week old) male thymocyte,
whilst elicited elevation of PARP 1 activity by 40% in female counterparts. Administration of cispla-
tin to young adult females (10 week old) enhanced PARP-1 activity nearly by 60%. It was revealed
that administration of cisplatin to rats displayed age-dependent modulation in PARP 1 inhibition by
benzamide and ATP in thymocyte. The data presented herein demonstrate that treatment with cispla-
tin can modulate efficiency of PARP 1 inhibitors in age-and sex-dependent manner.

Cisplatin treatment — PARP 1 inhibition — thymocyte — age-dependent difference
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MmMyHocynpeccust siBiIsieTcst Haubosiee 4acTo HaOMNI0NAaeMbIM TOKCHYECKHM IMOOOYHBIM
JeicTBHEeM HUcIulaTUHA. sl yCHIEHUS] MUTOTOKCHYECKOTO IEHCTBHUS CaMOro IMCIUIATHHA IPU
JICYCHNH OHKOJIOTHYECKUX 3a00NeBaHUI B HACTOAIIEE BpeMsl IMPUMEHSIOT HHTUOMTOPHI IIO-
mu(AlP-pubozo)mommmepasbl 1 (ITAPII 1). Mcxoas u3 Toro, 94to BO3pacTHAs MHBOIIOLUS TUMYyCa
SIBISIETCS.  9acThIO JeTeHepalil MIMMYHHOH CHCTEMBI, B TaHHOI paboTe MBI HCCIE0BaIH JCHCT-
BHE IUCIUIATHHA Ha 3 (HEeKTUBHOCTS HHTUOMINH (pepMEHTA B Spax TUMOLUTOB KPBIC Pa3INIHOTO
Bo3pacra. [IpencraBineHHble B HacTOsIIEH paboTe pe3yIbTaThl CBUACTEIBCTBYIOT O TOM, YTO LIUC-
TUIATHH HE MMEET 3aMETHOr0 ieiicTBHs Ha akTUBHOCTD [TAPII 1 simep THMOLIMTOB CaMIIOB MOAPOCTKO-
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BOTO BO3pacTa (4 HeIemn), B TO BpeMs KaK aKTUBHOCTH (hepMEHTa B THMOIIUTAX CAMOK YBEIIMYHBA-
ercst Ha 40%. B THMoIMTaX MONOABIX B3pOCibIX caMok (10 Hemenb) IUCIUIATHH BBI3BIBACT OOJIb-
IIyl0 akTuBaluio epMenTa (okono 60%). ITokazaHo, YTO MHBEKLMS LHUCIUIATHHA BIUSACT Ha 3¢-
¢extuBHOCTh MHrHOMIHK [TAPII 1 6enzamunom n AT®. Pe3ynbratsl, pecTaBIeHHBIE B HACTOS-
mei paboTe, yKa3plBalOT HAa TO, YTO JCUCTBHE HUCIUIATHHA HA 3(PQPEKTHBHOCTh HHTHOMIIUH
ITAPII 1 B THMOLIMTAX 3aBHCHUT OT BO3pacTa U IOJIa KPHIC.

Heiicmeue yucnnamuna — uneubuposanue I11APII 1 — mumoyumol — 803pacmmuvle pasnuius

Thymus is responsible for differentiation and production of immunocompetent
thymocytes, playing a crucial role in generation of proper immunological defense in
vertebrates. However, this organ undergoes decrease in size along with life span and this is
termed as age-related thymic involution. Amounting evidence come to show that age-
dependent thymic involution manifest sexual dimorphism [5]. To generate effective immune
response and improve therapeutic outcomes in treatment of many diseases age and sex-
related peculiarities should be considered. It is recognized that regulation of immune
mechanisms that are responsible for inflammatory reactions depends on poly(ADP-ribose)
polymerase 1 (PARP 1). PARP 1 is abundant chromatin associated enzyme involved in
DNA repair, maintenance of genomic stability, transcription control, cell death and
proliferation [1]. Binding of PARP 1 at DNA breaks or regions comprising altered DNA
conformation [15] activates the enzyme to create linear or branched polymers of ADP-
ribose attached to PARP 1 itself and chromatin proteins at the vicinity of enzyme
localization, marking the point to the repair machinery [8]. Nowadays, PARP 1 inhibitors
are entering clinical trials to improve curative potential of DNA damaging agents in cancer
chemotherapy and benefits therapeutic outcomes in ischemic insults treatment [2, 4].

Driven by the fact that thymus undergo age-related involution, which accelerates
when rodents proceed from pubertal age to adulthood, the PARP 1 activity and inhibition in
thymocytes after treatment of pubertal age (4 week old) and young adult (10 week old) rats
with cisplatin were studied herein.

Materials and methods. All reagents were purchased from Sigma.

Albino inbreeded male and female rats (4 week and 10 week old) were used throughout
experiments. Cisplatin was injected abdominal (10mg/1000g wt). Animals were killed in 48 h
under light ether anesthesia by decapitation. Nuclei were isolated according to Hewish and
Burgoyne [6]. All sucrose solutions utilized throughout liver nuclei isolation procedures were
buffered with 20 mM Tris containing 15 mM NaCl, 60 mM KClI, 0,15 mM spermine, and 0,5mM
spermidine at pH 7,4.

The enzymatic assay for PARP 1 activity relies on chemical quantitation of NAD* in
PARP assay buffer [14]. The assay was adapted to quantification of NAD* consumed by isolated
nuclei.

Briefly, nuclei gently resuspend in 900 ul PARP assay buffer (20 mM Tris, 6mM MgCl,,
1 mM CaCl,, at pH 7.4). PARP reaction was initiated by addition of NAD" stock solution to nuc-
lear suspension in PARP assay buffer to 0,5 mM NAD™ final concentration. The reaction procee-
ded for 10 min (37°C) and was stopped by removal of nuclei from reaction mixture by centrifuga-
tion at 13 000 g for 2 min. The supernatants were transferred to the wells of Nunc plane-bottom
96-well plate. NAD" quantification was performed in 50 pl of supernatant probes by sequential
addition of 2 M KOH and 20% acetophenone (in EtOH), yielding final concentrations of KOH,
acetophenone and formic acid in accordance with original assay. The absorbance of PARP assay
buffer containing 0.5 mM NAD"* was determined at 378 nm alongside the samples derived from
nuclear suspensions and was set as standard. The amount of NAD" present in samples of nuclear
suspensions in PARP assay buffer was determined by subtraction of test sample absorbance from
the standard.
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Results and Discussion. It is well recognized that age-related thymic involution
is responsible for greater susceptibility to infections in aging organisms [12]. On the
other hand, immunosupression is the most common toxic side-effect elicited by treat-
ment with cisplatin. Thus, the impact of cisplatin on PARP 1 activity of the cells which
constitute the first line in immune defense e.g. thymocytes, derived from the glands of
rats of different age and sex was examined in this study. It was reported previously that
resistance of cancer cells to cisplatin is associated with PARP1 hyperactivation which
predicts therapeutic benefits of pharmacologic interventions with PARP 1 inhibitors
[11]. However, little is known about the impact of cisplatin administration on PARP1
activity and kinetics of enzyme inhibition by PARP 1 with pharmacologic inhibitors in
context of drug-drug interaction. Taking into account age-dependent modulations in
PARP 1 activity in peripheral blood lymphocytes [10], we were interested to examine
impact of the in vivo treatment with cisplatin on PARP 1 inhibition in thymocyte nuclei
by benzamide and allosteric inhibitor ATP after administration of drug to rats of dif-
ferent age. Benzamide is well recognized NAD*-competing inhibitor of first generation
and ample of its derivatives nowadays are employed in clinical trials [3]. It was shown,
that ATP binds to autoribosylation domain of PARP 1, thereby influencing DNA-
binding route of enzyme control in vitro and thus, is recognized as PARP 1 allosteric
inhibitor [9]. Coming from this, and to discriminate non-specific effects which arise
from Bam impact on glucose metabolism, DNA synthesis and cell viability from kinetic
inhibition of PARP 1, we examine PARP 1 inhibition in isolated thymocyte nuclei [13].

In vivo treatment with cisplatin had no appreciable effect on pubertal age
(4 week) male thymocyte, whilst elicited elevation of PARP 1 activity by 40% in female
counterparts. Administration of cisplatin to young adult females caused more significant
PARP 1 activation in thymocyte (nearly by 60%) (figl).
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Fig. 1. PARP 1 activity in thymocyte nuclei of rats treated with cisplatin. p<0.05

In general, these results come to show that female thymocyte in regard to PARP 1
activity modulation is more susceptible to chemical insult exerted by intervention with
cisplatin.

Our data show that PARP 1 inhibition by Bam depends on age and is more
effective in thymocyte of 10 week old rats (fig.2, 3).

The results show that there was no difference in PARP 1 inhibition by 1 mM ATP
in thymocytes of cisplatin treated 4 week old rats (fig 4, 5). However, thymocytes from
10 week old rats exhibited elevated susceptibility to inhibition by ATP. It was revealed
that inhibitory efficiency of 1 mM ATP significantly increased (fig. 6).

The data presented herein demonstrate that treatment with cisplatin can modulate
efficiency of the PARP 1 inhibitors in age-dependent manner and in general they are in
good agreement with results reported earlier by other authors demonstrating that
efficiency of PARP 1 inhibition depends on initial activity of the enzyme [7].
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Fig. 2. Inhibition of PARP 1 by Bam in thymocyte nuclei of pubertal age rats injected with cisplatin.

Nuclei were isolated in 48 h drug treatment. Bam was added into nuclei incubation media. p<0.05.

100
90
80
70
60 =0
= BAM 10 mM
40
0O BAM 20 mM
30
20
10
o '

male 10 weeks female 10 weeks

%

PARP 1 activity,

Fig. 3. Inhibition of PARP 1 by Bam in thymocyte nuclei of young adult rats injected with cisplatin.

Nuclei were isolated in 48 h drug treatment. Bam was added into nuclei incubation media. p<0.05.
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Fig. 4. PARP 1 inhibition by ATP in thymocyte nuclei isolated
from pubertal age rats after treatment with cisplatin. p<0.05.
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Fig.5. PARP 1 inhibition by ATP in thymocyte nuclei isolated
from young adult rats treated with cisplatin. p<0.05.
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Fig.5. PARP 1 inhibition by 1 mM ATP in thymocyte nuclei isolated
from different age rats of control and cisplatin treated groups. p<0.05.

Coming from aforementioned, we suggest that age-dependent difference in PARP

1 inhibition after intervention with cisplatin should be considered while designing
chemotherapeutic regimen for cancer treatment.
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