Santrauka

Zivilé Bal¢ionaité

Streso baltymo iHsp70 vaidmuo didinant triusio raumens kamieniniy lasteliy

atsparuma

Ivairios Sirdies ligos, kuriy metu vyksta kardiomiocity Zuvimas, yra viena i§ pagrindiniy
mirtingumo priezasCiy visame pasaulyje. Regeneraciné lasteliy terapija, naudojant pirmines
raumeninés kilmés lasteles Sirdies ligu gydyme, sulaukia vis didesnio démesio. D¢l ivairiy
patologiniy procesu, vykstanciu pazeistame audinyje, didelé dalis transplantuoty lasteliy Zziiva.
Tod¢l viskas, kas gali padéti transplantuotiems mioblastams iSgyventi ir geriau prigyti, verta
nuodugnesniy tyrimy.

Siame darbe buvo tirtas streso baltymo Hsp70 vaidmuo suaugusio triu§io raumens
kamieniniy lasteliy jvairiy vidulasteliniy sistemu, atsakingy uz lasteliy Zuvima ar iSgyvenima,
reguliacijoje. Suaugusio triuSio raumens kamieninés lastelés buvo transfekuotos plazmide,
turincia Asp70 gena. Transfekuoty lasteliy padidéjusio atsparumo toksiniams poveikiams veikimo
mechanizmai tirti lyginant jas su paprastomis kamieninémis miogeninémis lastelémis.

Gauti rezultatai parode, kad padidéjusi Hsp70 baltymo raiSka apsaugo triusio raumens
kamienines lasteles nuo apoptozinio Zuvimo po poveikio cheminémis medziagomis (naftazarinu,
vandenilio peroksidu ir natrio prusidu) generuojanciomis reaktyvius deguonies darinius (ROS) ir
sukelian¢iomis oksidacinj stresa. Padidintas Hsp70 baltymo kiekis po poveikio osidacinji stresa
indukuojan¢iomis medZiagomis kei€ia mitogenais aktyvinamos kinazés ERK 1,2, streso kinazes
JNK trumpalaiki/pro-apoptoziny veikima paprastose pirminése miogeninése lastelése 1
ilgalaikj/ani-apoptozinj veikima transfekuotose lastelése ir patikimai maZina bendra streso kinazés
JNK kieki. Transfekuotose lastelese taip pat stebimas ilgalaikis apsauginis transkripcijos
faktoriaus c-Jun aktyvinimas po poveikio ROS sudaran¢iomis medziagomis.

Hsp 70 baltymas taip pat dalyvauja ir apoptozés vidinio kelio slopinime, t.y. stabilizuoja
mitochondrijy vidinés membranos potencialg ir pro-apoptozinj baltyma Bax, o taip pat slopina
apoptoze¢je dalyvaujancios iniciatorinés kaspazés-9 ir vykdanciosios kaspazés-3 aktyvinima.
Hsp70 baltymas taip pat dalyvauja ir slopinant nespecifini reaktyviy deguonies dariniy sukelta

apoptozes iniciatorinés kaspazés-8 aktyvima.



Oksidacinio streso sukelty vidulasteliniy apotoziniy pokyciu tyrimas ir Hsp70 vaidmuo
jame buty nepilnas, jei nepaminétume vidulasteliniy anioksidaciniy molekuliy ir fermenty
vaidmens. Padidintas Hsp70 baltymas kamieninése suaugusio raumens lastelése stimuliuoja
bendro ir redukuoto gliutationo kiekj ir gliutatuiono -S-transferazés, katalazés ir superoksido
dismutazés aktyvuma.

Apibendrinant galima pasakyti, kad pastoviai padidintas visulastelinio Hsp70 baltymo
kiekis apsaugo suaugusio raumens kamienines miogenines lasteles nuo jvairiy toksiniy poveikiy ir
yra naujas ir pazangus btdas, leidziantis pagerinti sékminga pirminiy miogenininiy lasteliy

naudojima jvairiy ligy gydymui regeneracinés transplantacijos biidu.
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Role of stress protein iHsp70 in the ressistance of rabbit muscle-derived stem

cells

Various heart diseases concomited with the death of cardiomyocytes is one of the major
causes of death-rate. Regenerative stem cell therapy of damaged heart applying muscle-derived
stem cells attains more and more attention. Patological environment in the damaged heart is
major cause of death of newly transplanted muscle-derived stem cells. Therefore, everything
increasing survival of transplanted myogenic cells is of research interest.

This work has been designed to investigate role of stress protein Hsp70 in the
regulation of intracellular systems responsible for the death or survival of primary myogenic
cells. Rabbit muscle-derived stem cells were transfected with the plasmid carrying Asp70 gene.
Various intracellular mechanisms responsible for the resistance of transfected cells have been
investigated and compared with the regular non transfected primary myogenic cells.

Our results show that Hsp70 protein protects rabbit muscle-derived stem cells from the
toxic effect of compounds (naftazarin, hydrogen peroxide and sodium pruside) generating
reactive oxigen species (ROS) and causing oxidative stress. Increased amount of intracellular
Hsp70 protein converts transient/proapototic mode of action of ERK1,2 and JNK in regular
primary myogenic cells to sustained/antiapoptotic action in transfected cells and significantly
decreased total amount of JINK after the treatment with naftazatin. Transfected cells also showed
sustained/anti-apoptotic mode of activation of transcription factor c-Jun.

Hsp70 protein participates in the suppression of internal apoptotic pathway by
stabilysing potential of inner mitochondrial membrane and pro-apoptotic protein Bax and
suppressing an activation of initiating caspase-9 and executing caspase-3. Moreover, Hsp70
protein participates in the inhibition of unspecific activation of extrincic apoptotic pathway and
of caspase-8.

The study of intracellular changes, caused by the oxidative stress would not be cmplete

if we would not mention the role of antioxidant molecules and enzymes. Increased amount of



intracellular protein Hsp70 increased amount of total and reduced glutathione and activated
glutathione S-transferase, catalase and superoxide dismutase.

In summary we can conclude that constant overexpression of intracellular protein
Hsp70 protects muscle-derived stem cells from the various toxic influences and is new and most
progressive way of succsessful usage of primary myogenic cells in treatment of various diseases

with regenerating stem cells transplantation.



