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Tissue homeostasis is maintained by a dynamic bal&etween cell proli-
feration and cell death which is mainly executedh@& form of apoptosis in normal
physiological conditions. In this work the effedtiosulin was studied, as a strong
survival factor, on the internucleosomal DNA fragi@ion as a widely accepted
hallmark of apoptosis. The isolated rat liver ahgntocyte nuclei were examined
after 24 hours of in vivo hormone administratiomzfmatic activity changes of
poly(ADP-rybose) polymerase-1 (PARP-1) were evadas playing a pivotal role
in apoptosis. The results obtained indicate that24n hours of insulin action,
thymocytes revealed a delay in apoptotic DNA fragmagon. In contrast, liver
nuclei displayed an increased fragmentation intgnkisulin had a notable effect on
PARP-1 only in thymocyte nuclei, where it signifitly lowered the enzyme’s basal
activity.

Insulin — PARP-1 activity — DNA fragmentation

Zmujwspughtt hndinunwqp wuhwwidnud £ pohotiiph wgh bt dwhdub nhtw-
uUhl hwjuwuwpulprnipjut pgunphhy: Zwpnuh &, np peoh $hqhnnghwljus dwhp hhd-
twljuwind ppuljuwbwind E wynwwnhl Swuyuphny: Ukpljujugdus wphunwb-
pnud nmuntdiwuhpyly k gnjunbidfwt hqnp gnpéni’ htiunihth, mqnkgnipnitip FuE-h
hunbtpuny tnundughtt ppuqUbinnudnpdwt bt wnh(U4d-nhpng) wnjhdbpug-1-h
(MULN-1) wlnpympjul Jpw, puth np Jkpghtitkpu wuynuwnngh punpny hunlju-
uhpubp Ll

Unugué wipynibpibpp gnyg ki wnwphu, np htunyhtth in vivo wqnkgnipint-
uhg 24 d hkwn, wnubkwnh phunghwnitph Ukntuugjws Ynphqubpmd Fu@-h wuny-
whl $puqubinunpmuip nuinunma t, h hwljunpnipinit jjupnh Ynphqubph, npnig
Unnn nhudnud b dpuqubinuynpdut hinkiuhdmput wg: MUMGN-1-h wlnhdni-
plult Jpu htunmhip npubnpmd £ tuwnbkih wqpbkgnmpnit dhuylt phunghnubph
UYnphqubpmud® qquijhnpki hokgubiny $Epukinnh puquyyhtt wiljinhynipyniiip:

bhunypli — NULD-1-p whnpynipmniil — 2UE-h ppuqubinnunpnid

I'omeocTa3 TkaHel OCYIIECTBIISETCS ITyTEM JHMHAMHUYECKOrO OajlaHCa MEXTy
KJIETOYHOW mposrdepaueil u rubesnplo, KoTopasi B HOPMaIbHBIX (PU3HOIOTHYECKUX
COCTOSIHHSX B OCHOBHOM IIPOTEKaeT B (hopMe amonTosa. B HacTosmeil pabote Hamu
ObIIO UCCIIEIOBAHO AEHCTBHE MHCYIHHA, MOIIHOTO (paKTOpa BEDKUBAHMS, HA HHTEP-
HykiteocoManbHyro (pparmenrarmio JJHK u akruBHOCTS noiu(AI®-pubo3) momume-
pasbl-1 (ITAPII-1), koTOpble SIBISIIOTCS OCHOBHBIMH IPU3HAKaMu amnonro3a. Hamu
JlaHHbIE MOKa3alH, 4To iN ViVO BO3jeiicTBHE MHCYIHHA 4epe3 24 4 NMPHUBOAMT K
3aMeAIeHII0 HHTepHYyKIeocomanbHol ¢pparmentannn JJHK B siapax TumMonntoB
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KpBIC, B TO BpeMsl KaK B siipax KJIETOK MeYeHH HAOMI0IAaeTCsl yBEINUCHHE HHTEHCHB-
Hoctu parmentanun JJHK. MHCcynuH nposiBiisieT 3aMeTHOE BO3JCHCTBHE HAa aKTHB-
HocTh ITAPII-1 TonbKO B sIpaX TMMOIMTOB, 3HAYUTEIBHO CHIDKAS 0a30BYIO aKTHB-
HOCTbH (hepMeHTa.

Hncynun —akmusrnocmo [TAPII-1 — ppacmenmayus JTHK

Tissue homeostasis is a major physiological inadethat ensures a dynamic
balance between cell proliferation and cell deatlthie maintenance and regulation of
normal tissue morphology and function. Tissue neaiahce is a continuous process by
which progenitor cells are recruited to differetgianto specific cell types and unwanted
cells are eliminated without affecting neighboringlls. In normal physiological
conditions the prevalent mode of cell death in mistues is apoptosis which is
precisely regulated by the interplay of variousrhones and paracrine factors, that
modulate tissue and cell-specific responses retdegoroliferation and apoptosis [1,2].

A well known endogenous factor displaying such faguy functions is the
peptide hormone insulin which plays a pivotal risleontrol of basic cellular processes
such as carbohydrate, fat and protein metabolisece® studies demonstrated that in
addition to its well known functions insulin cansalregulate other key biological
processes e.g. cell survival, apoptosis, prolifenaand cell cycle [3,4]. It was shown
that insulin along with insulin-like growth factoflGF) is capable of preventing
apoptosis in various cells and cell types by actisg survival factor [5].

In last two decades it was shown that poly(ADPs#&)o(PAR) metabolism plays
a vital role in a wide range of biological struasrand processes, including DNA repair
and maintenance of genomic stability, transcriglaegulation, apoptosis and etc. The
major enzyme in PAR metabolism in the nuclei is fimending member of poly(ADP-
ribose) polymerase (PARP) family: PARP-1. This eneyuses NAD as a substrate to
perform post-translational modification of variousiclear proteins including itself.
Being activated by DNA strand breaks and inhibitgd ATP, PARP-lestablishes a
molecular link between DNA damage, energy statuscdmomatin modification in cells.
This enzyme also plays a key role in cell’'s decigim commit apoptosis by depleting its
NAD" and ATP pools, controlling chromatin accessibiltyd apoptotic endonuclease
activity which is required for normal nuclear degméon [6-8].

It is well known that thymus and liver though irifdient extent have a prominent
role in formation of immunological reactions. Comifrom this we were interested to
study how insulin affects the basic biochemicalcpsses that contribute to apoptosis,
necrosis or cell survival. In present paper we érath DNA oligonucleosomal
fragmentation and PARP-1 activity after 24 hourdngfulin administration in rat liver
and thymocyte nuclei.

Materials and methodsAll the chemicals and reagents were purchased f&gma.
Outbred, 6 weeks old, white, male rats (120 graregit) were used throughout experiments.
Insulin was administrated peritoneal 2 units ped §@am animal weight in water solution after
15 minutes of glucose injection (to be approx. @l blood fluid). In 24 hours of insulin
injection the rats were decapitated under ligheetinesthesia. Nuclei of liver and thymus cells
were isolated by the method of [9]. Sucrose sahstibuffered with 25 mM Tris (pH 7.5)
containing 150 mM NaCl, 60 mM KCI, 15 mM spermineded mM spermidine were used. DNA
preparation and electrophoresis procedures were lpmethods described elsewhere [10].

PARP-1 activity assay was based on chemical gagiotit on NAD in PARP-1 buffer
[11]. The assay was modified for NA@etection in isolated nuclei by us. Briefly, 20000f iso-
lated nuclear suspensions containing 1000 pg DN#ewesubated with CaglMgCl, (final con-
centrations of 1 and 6 mM respectively) and 0.5 MAD* for 10 minutes. The reaction was stop-
ped by removal of nuclei from reaction mixture @ntrifugation at 13000 g for 2 minutes.
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Supernatant was aliquoted to 700 pl in new tesedutn perform NAD quantitation.
NAD™ content in aliquots was determined by sequentlditan of 2 M KOH, 20% acetophenone
(in EtOH) and 88% formic acid yielding final condeations of these agents according to original
assay. PARP-1 assay buffer was used as a refecamtaining 0.5 mM NAD and all afore-
mentioned reagents with corresponding final comre¢ions. NAD+ quantity was measured by the
absorbance of NADreaction product at wavelength 378 nm. The agtivitPARP-1 was defined
as the reduction of NADcontent in the samples which was determined byracting the
absorbance of test samples from the reference.

Results and Discussiorto investigate the effects of insulin on the fifydint of

no return” phase of apoptosis i.e.DNA internucleoab fragmentation, we assessed
DNA cleavage in thymocyte and liver nuclei in dele system of naked nuclei isolated
from control and insulin injected animals. The tesshow that in control samples,
oligonucleosomal DNA fragmentation in thymocyte leuevas apparent after 6 hours of
nuclei incubation in isolation media and increaether 24 hours. In contrast, isolated
thymocyte nuclei from insulin treated animals rédedano DNA fragmentation after
6 hour incubation, but the intensity of fragmermativas not altered in further incubation
periods (Fig. 1).
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Fig. 1. DNA oligonucleosomal fragmentation in thymocyte leiierom
control and insulin treated (24 hours) animalsrditeé and 24 hours of incubation.

It is known that thymus expresses no insulin remapin contrast to liver cell
which are one of the main insulin target cells glarith myocytes and adipocytes in the
body [12]. However thymus widely displays insulikel growth factor receptors (IGFR)
which have high homology with insulin receptors)([R3]. Recent works have shown
that insulin, though with less affinity, can bind IKGFR and activate its downstream
signaling cascade, which in turn results in cedlifgration, survival and activation of
antiapoptotic mechanisms. Our results that showelaydin DNA internucleosomal
fragmentation after insulin action are in good agnent with these data.

Effect of insulin on liver nuclei was evaluated dgsessing the intensity of DNA
fragmentation induced by €aand Md" ions after 0 and 60 minutes of incubation with
cations. Data presented in Fig. 2 shows no vidiil&A degradation in the samples
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derived from the nuclei immediately after isolatiprocedure (0 hours of incubation)
from control and insulin injected animals. Howevenarked differences in DNA
fragmentation intensity were observed in the sampteubated in the presence of
divalent ions. It is obvious that insulin enhandernucleosomal DNA fragmentation.
We suppose that in liver cells that largely expi&snsulin affects metabolic pathways
responsible for elevation of intracellular‘Caontent which in turn, causes the activation
of cation-dependent apoptotic endonucleases.

Fig. 2. DNA oligonucleosomal fragmentation in liver nudieduced by C&
and Md* ions from control and insulin treated (24 hoursiyals after 0
and 60 minutes of incubation.

*SS — spermine + spermidine.

To examine whether the above mentioned differeicésternucleosomal DNA
fragmentation had any notable impact on PARP-1assessed the changes of enzyme
activity after 24 hours of in vivo insulin treatmefMhe results obtained from these
experiments indicate that insulin did not affeczyme activity in liver cell nuclei
(Fig. 3).

However we observed that insulin significantly stggsed PARP-1 activity in
thymocyte nuclei (Fig. 4).

It is well known that basal activity of PARP-1 stgly depends on tissue and
cell context. Our data support the results of ottmmestigators that revealed high
PARP-1 activity in lymphoid organs [14]. Inactivari of PARP-1 under insulin action
in thymocytes nuclei can be caused by PARP-1 digdoa from DNA [15] and may
prevent intracellular NAD and ATP pools depletion in thymocytes thus enhanci
cell survival.
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Fig. 3. PARP-1 activity (relative units) of liver nuclei obntrol and
insulin treated animals.
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Fig. 4. PARP-1 activity (relative units) of thymocyte neicbf control
and insulin treated animals.
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