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In the present work the effect of insulin and hydnmdisone on internucleoso-
mal DNA fragmentation, the well known hallmark gfaptosis, in isolated rat thy-
mocyte nuclei after 4 and 24 hours of hormonesivo action has been examined.
The changes of enzyme activity of poly(ADP-ribosdymerase-1 (PARP-1) conco-
mitantly were investigated.

It was shown, that in 4 hours of hydrocortison@iuo action no significant al-
terations of DNA oligonucleosomal fragmentation evesbserved. However, after
24 hours of steroid administration, sharp increafeagmentation intensity and pattern
were observed in thymocyte nuclei. Peptide horminselin had a different effect on
DNA cleavage. In contrast to hydrocortisone, ingigantly decreased the intensity of
fragmentation in time-dependant manner. The dateatled that in 4 hour of both
hormones action there were no changes in PARPuMtyadievertheless, the activity of
the enzyme declined about two-fold in 24 hoursafiones administration, which can
probably reflect non-specific cell response upamiaomal stress.

Hydrocortisone — Insulin — PARP-1 activity — DNAdmentation

Uhpuyugdus wphiunwipnid niunudtwuhpdly b hunihtth b hhnpnlnpnh-
qnith wqnpkgnipmip hnpuntikph ubkpuplnidhg 4 b 24 dwd hkwnn phunghwnubph
dbyniuwgus Ynphqubipnid FUE-h  hunbpundyinundughtt puqubinnudnplut
Jpu: Oniquhbkn mumutwuhpyk] £ twl hnpdnbikph wqnbkgnipmiip wynih(Ud-
nhpng)unihubkpugh (MULN-1) wljnhynipjut Ypu:

Unwuguwé wpynibpubpp gnyg ko mmwhu, np hhnponYynpunhqnth iz vive wqnk-
gnipjniiihg 4 dud htnn YuE-h inpunplwl qquih thnthnjunipnibubp wknh sk
niukinul: Uwjug hnpunth ukpuplynudhg 24 dud hhwnn Junpnly dkswimd E ph-
unghnukph Unphqukpnd FuE-h ojhgnuniljjknunuuyghtt £knpuynpuiwb htunkuup-
Ynippnip b inpudmd b punypep: Puunyhtip gmgupbpnud £ hhgpnynpunpqnuht hw-
Lunhp wqpbkgnipnit: Ywpnjws htunyhth in vivo wqnkgnipjutt nlinnnipniiihg,
qquhnpkl gupymd E Yu@-h hunbpindjjbnundughtt puqubkinuynpnudp: Up-
ynibplibpp Yyuynmid &, np hopdnuubkph iz vivo mqntgmpinithg 4 dwd hkwnn 4n-
Rhqubipnud NUN-1-h wlnhynipniup sh thnpuynud, huly 24 dwud htwnn, $pdkunh
wljnhympnitp tJugmu k dnn 2 wbqud, hiyp Yupnn b Jiuygky poheoibph hnpun-
tuyghtt uppbuh tjunidudp ny uybghdhl yunwupiwth dwuhb:

Zhppninpuinpgnt —phunypl —VULD-1-h wlnpynigpn b —
PULo-p ppuqublnnun/npnid
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B npexacraBneHHO# paboTe MCCIEA0BaHO ACHCTBUE WHCYJIMHA U THAPOKOPTHU-
30Ha Ha MHTepHyKJIeocoMmaibHoe pacuierienne JJHK B u3omupoBaHHBIX siipax TH-
MOLIMTOB uepe3 4 u 24 4 nocie BBEACHHUs TOPMOHOB JKHBOTHBIM. [lapaniensHo u3y-
4ajoch JEHCTBHE TOPMOHOB Ha akTUBHOCTH moum(AlD-pubos)noaumepassr 1
(TTAPII-1).

Tony4eHHble pPe3yNbTATHI MOKA3bIBAIOT, YTO 3aMETHBIX M3MCHCHHUH B MHTEp-
HykJeocoManbHoM pacuieruiennd JJHK uepes 4 4 nmocsie HHbEKINH THIPOKOPTH30HA
He npoucxoaut. OnHako yepe3 24 4 HHTEHCUBHOCTD OJIMTOHYKJIEOCOMAJIBHOTO pac-
werwienns JIHK Boszpactaer u MeHsiercs ero xapakrep. VIHCYIIUMH OpOSBISIET IeHCT-
BHE, MPOTHBOIMOIOXHOE THAPOKOPTU30HY. B 3aBHCHMOCTH OT JUIUTEIBHOCTH iN VIVO
JIeCTBYSI MHCYJIMHA HHTEpHYKIeocoMabHoe (pparmentupoBanue JJHK 3ameTHO mmo-
nasisiercsi. Urak, yepes 4 4 peiictBus 06oux ropmoHoB aktiuBHOCTh [TAPII-1 B siz1-
pax He MeHseTcsl, a uepe3 24 4 AeiicTBUS KaK OJJHOTO, TaK U JAPYyroro TOpMOHa aKTHB-
HOCTh (hepPMEHTa YMEHBIIAETCS B [IBA Pa3a, YTO MOXKET CBUAETENLCTBOBATH O HECIIE-
I (UYECKOM KICTOYHOM OTBETE Ha TOPMOHAJIBHBIH cTpecc.

T'uopoxopmuszon —uncyaun —axmuernocms IIAPII-1 —gpazmenmayusa JJHK

Apoptotic cell death is an essential physiologipabcess that regulates the
normal development of the immune system by selec&ilimination of unwanted
thymocytes. The final and “point of no return” pbasf apoptosis is the DNA
oligonucleosomal fragmentation which results ireefive DNA degradation and their
further elimination by phagocytes [1,2]. During tHevelopment and differentiation,
T cells have to undergo a rigorous selection predeshe thymus. It is widely recog-
nized, that a tight cross-talk between the immume @euroendocrine systems is well
developed in thymus. Particularly, the physiologizacesses and tissue homeostasis
of the thymus are modulated by a range of bioldgigauits including those mediated
by peptide and steroid hormones [3].

It was previously shown that insulin-like growthcfar (IGF)/insulin family and
epidermal growth factor (EGF) are capable of statinf the growth of various cell ty-
pes by signaling through their corresponding tyreskinase receptors. On the other
hand, it is known, that both classes of growthdetand their receptors can prevent
apoptosis in many cells and cell types. In additmits well-known contribution to car-
bohydrate, fat and protein metabolism, insulin also regulate other key biological pro-
cesses e.g. cell survival, apoptosis, proliferatiod cell cycle in general [4]. In thymo-
cytes, insulin is known to counteract the well bbshed proapoptotic effect of hydro-
cortisone — profound member of glucocorticoid (Gfashily [5].

Glucocorticoids are steroid hormones which are icemed to have prominent
role in regulating key processes in the developnoérthe immune system. It is well
known that their synthetic agonists are one of iwst widely prescribed classes of
drugs in the world and are indispensable in thattnent of autoimmune diseases, in-
flammatory disorders and cancer [6]. In the lasec@lucocorticoids and their synthetic
counterparts are often used not only as supplemeatgents, but also as chemothera-
peutic drugs in the threatment of thymomas. Inciwetrast to widespread knowledge of
the role of hydrocortisone in thymocyte apoptosiie, molecular mechanisms of its ac-
tion are still elusive [7].

One of the key factors which mediates the crodsdblarious regulatory death
pathways is poly(ADP-ribose)polymerase-1 (PARPThe activity of latter is tightly re-
gulated by different exogenous and endogenoussigeibls [8]. Coming from this, and
considering the powerful signaling role of insuind hydrocortisone, the activity of
PARP-1 in nuclei isolated from thymocytes afterrdl 4 hours of hormones injection
was examined.

52



A.V. MARGARYAN, |.G. ARTSRUNI, K.S. MATINYAN, E.S.GEVORGYAN

Materials and methodsAll the chemicals and reagents were purchased Bgma. Out-
bred, 4-6 weeks old, white, male rats (100 grambaafy weight) were used throughout experi-
ments. Hydrocortisone was injected intraperitos@amg/kg animal weight, insulin was administ-
rated after 15 minutes of glucose injection (app@%22% in blood) intraperitoneal 20 units per
1 kg animal weight in water solution.

After 4 and 24 hours of hormone injection animakrevdecapitated and nuclei of thymo-
cytes were isolated by the method of [9]. Sucradations buffered 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 wereddry methods described elsewhere [10]. The
relative amounts of oligonucleosomal fragmentsaichesample were calculated using special soft-
ware “Image Gauge V4.0" for densitometric analydiglectrograms.

PARP-1 activity assay was based on chemical qadiotit on NAD in PARP-1 buffer
[11]. The assay was modified for NADetection 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 ntifugation at 13000 g for 2 minutes. Su-
pernatant was aliquoted to 700 pl in new test tubgserform NAD quantitation. NAD content
in aliquots was determined by sequential additib® M KOH, 20% acetophenone (in EtOH) and
88% formic acid yielding final concentrations oé#fe agents according to original assay. PARP-1
assay buffer was used as a reference containingiMSNAD* and all aforementioned reagents
with corresponding final concentrations. NADuantity was measured by the absorbance of
NAD" reaction product at wavelength 378 nm. The agtioftPARP-1 was defined as the reduc-
tion of NAD" content in the samples which was determined byracting the absorbance of test
samples from the reference.

Results and DiscussiorDNA internucleosomal fragmentation is one of thejon
hallmarks of apoptosis which is executed by variapisptotic endonucleases. The chan-
ges in the fragmentation pattern characterizedtel lof chromatin compaction in nuclei
which is known to be affected by various intranacland extracellular factors. Taking
into consideration this, the influence of hydrdismme and insulin hormones on DNA
oligonucleosomal degradation after 4 and 24 hofir®omone actions was assessed.

The obtained results show that in 4 hours of irowé@etion of hydrocortisone no
significant effect was observed in the dynamics sineéngth of DNA internucleosomal
cleavage. As in the control nuclei, it started mfsehours of nuclei incubation and
gradually increased up to 24 hours (Fig. 1). Int@st to hormone’ shortterm action
(4 hours), after 24 hours of hormone administratimarked DNA fragmentation was
observed, which shows that the process had alrleagyn in the nucleus before the iso-
lation procedure (i.@n vivo). The amounts of DNA fragments longer than 10G0
length were assessed by Image Gauge V4.0 softyalied to DNA electrograms.
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Fig. 1. Relative amounts of total DNA fragments (more th8A0 b.p.) in thymocyte nuclei after
4 and 24 hours of in vivo hydrocortisone actionldted nuclei from the thymocytes of control and
hormone administered rats were kept &C3ih the incubation medium for 0, 4, 6, 12 and @drk.
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Previously similar results were obtained basedpeements using adrenoecto-
mised animals or cell cultures. Our results cleddynonstrate, that the DNA fragmenta-
tion can be induced by hydrocortisone not onlydreacectomised animals or cell cultu-
res but also in young rats that did not undergosamgery [12].

The goal of the next set of experiments was thduatian of insulin effect on
DNA fragmentation in thymocyte nuclei. The resudtsnmarized in Fig. 2 indicate that
after insulin administration the internucleosonralgimentation of DNA is significantly
inhibited in time-dependant manner. In 4 and 24r&i@f hormone in vivo action the
total amount of DNA fragments bigger than 1000 byere increased about 2- and
3-fold respectively (Fig. 2).
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Fig. 2. DNA oligonucleosomalRelative amounts of total DNA fragments
(grater than 1000 b.p.) in thymocyte nuclei aftemd 24 hours of in vivo
insulin action. Isolated nuclei of control and home administered rats were
kept at 37C in the incubation medium for 0, 4, 6, 12 and 24.

It is clear that insulin has a strong contrary efffen DNA fragmentation on
thymocyte nuclei compared with hydrocortisone.

It is evident that the intensity of DNA cleavagepdads upon two main parame-
ters: the level of chromatin condensation (the sabs accessibility) and endonuclease
activity responsible for DNA fragmentation in nuclBreviously is was clearly shown
by Boulares and coworkers, that poly(ADP-rybosiatby PARP-1 can regulate the
activities of main nuclear endonucleases (CAD ahth§ey) by post-translational mo-
difications [13,14]. Considering this, we studiethether insulin and hydrocortisone
can affect PARP-1 activity thymocyte nuclei aftewvivo treatment.
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Fig. 3. Changes of PARP-1 activity (relative units) inl&ed thymocyte
nuclei after 4 and 24 hours of hydrocortisone ansdilin injection.
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The obtained results show, that in 4 hours of hareniaa vivo action, neither in-

sulin nor hydrocortisone had any significant effeat PARP-1 activity in thymocyte
nuclei (Fig. 3). However, the activity of the enzgymwas about two-fold lower in nuc-
lei, isolated after 24 hours of insulin and hydntismne administration.

Considering distinct signaling pathways of sterail peptide hormones and

their different effects on chromatin associatedcpsses, it was unexpected to find that
PARP-1, well-established nuclear sensor of chramsttiucture, was affected by both
hormones in the same manner. We suppose that remifisporiginal stress-response
pathways may be involved in this special case.
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