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2. Ceny za vedu, resp. iné ocenenia a vyznamenania ziskané zamestnancami fakulty v roku
2019 za vysledky vo vyskume:

Cena za vedecku publikdciu udelend Slovenskou Anatomickou Spolo¢nostou v roku 2019 za
2. miesto v sut'aZi o najlepSiu publikdciu v roku 2018: Domorakova 1., Mechirova E., Toth
S., Dankova M., EliaSova V., Vesela J., Curgali K., Schwartzovd V: Mikroskopicka
anatomia pre odbor zubné lekarstvo — vybrané kapitoly, §afarikPress—EQUILIBRIA, S.I.0.,
2018, 294 stran (Vysokoskolska ucebnica).

ISBN 978-80-8152-671-8

3. Clenstvo zamestnancov fakulty v medzinarodnych vyboroch a organoch v roku 2019

Prosime vynechat’ zo zoznamu jedno ¢lenstvo pracovnikov tstavu v EFEM, lebo je uvedené
2x

4. Posudzovatel’ska, oponentska a recenzna vedecka ¢innost’ zamestnancov fakulty v roku
2019

Mechirova E.:
Posudok na projekt VEGA 1/0016/20 — Prepojenie niektorych foriem bunkovej smrti
nekrotického fenotypu: signalizdcia a multicielovy ndstroj pre zmiernenie poSkodenia srdca
v dosledku ischémie?
Domorakova I.:
Posudok na projekt VEGA 1/0444/20 - Analyza vplyvu vybranych prirodnych a syntetickych
latok na Struktiru a funkciu kosti s potencidlom vyuZitia pri lieCbe ochoreni postihujucich skelet.
Domorakova L.:
Posudok na projekt VEGA 2/0110/20
Vplyv neurofibrildrnej patoldgie na meningy u transgénneho modelu tauopadtie.

Téth Stefan:

Recenzny posudok k vysokoskolskej ucebnici ,,Veterinary histology 11

Zostavovatel’ky: doc. MVDr. Viera Almasiovd, PhD., doc. MVDr. Katarina Holovsk4, PhD.

Pracovisko: Ustav histoldgie a embryolégie, Univerzita veterinirskeho lekdrstva a farmécie,
Komenského 73, KoSice



Recenzny posudok na vedecku pracu v CC Casopise Physiological Research (MS 934245):
Nazov: ,, Histological aspects of skeletal muscle fibers splitting of C57BL/6NCrl mice *
Autori: Makovicky and Makovicky

Recenzny posudok na vedecki pracu v ¢asopise FOLIA MEDICA CASSOVIENSIA:
Nazov: ,, Expresia SIII-tubulinu a vplyv na liekovii rezistenciu v karcinome prsnika
Autori: Hladova a kol.

Oponentsky posudok na pisomnu pracu k dizerta¢nej skiske:

MUDr. Doroty Sopkovej, studentky doktorandského $tidia na Ustave anatémie UPJS LF v Kosiciach,
Studijny odbor: 7.1.2. Anatémia, histolégia a embryolégia

Nazov dizertatnej prace: ,, Morfologické ndlezy v pliicach u nedonosenych a donosenych novorodencov

Oponentsky posudok na habilita¢na pracu:

MVDr. Soni Bilentovej, PhD., vyskumnej pracovni¢ky z Ustavu histolégie a embryolégie JLF UK
v Martine,

Odbor habilita¢ného konania: Anatémia, histolégia a embryoldgia

Nézov habilitacnej prace: , Experimentdlne vyvolané patologické zmeny v mozgu po expozicii
ionizujucim Ziarenim

Oponentsky posudok na pedagogicku a vedecko-vyskumnii sposobilost’:
doc. MVDr. Réberta Hericha, PhD., v suvislosti s jeho menovanim za profesora v $tudijnom odbore
6.3.3. Veterindrna morfoldgia a fyzioldgia.

5. Vedecké podujatia v roku 2019
Organizdcia vedeckej konferencie pod nazvom: 22. KoSicky Morfologicky Den-
Imunohistochémia — kazdodenny partner v morfoldgii. 5
Organizatori: Lekérska Fakulta UPJS, Ustav histolégie a embryolégie LF UPJS, SLS, SAS,
Termin: 30.5.2019, Kogice. Pocet Gcastnikov: 56 — Slovensko; 2 Cesk4 republika

7. Vyznamné vedeckovyskumné vysledky UPJS LF
NajvyznamnejSie vysledky
Oblast’ vyskumu 18. Lekarske , farmaceutické a nelekarske zdravotnicke vedy

ACD - Kapitoly vo vysokoskolskych ucebniciach vydané v domacich vydavatel’stvach

Domorakova I., Mechirova E., Téth S., Dankova M., EliaSova V., Vesela J., Curgali K.,
Schwartzova V: Mikroskopickd anatémia pre odbor zubné lekarstvo — vybrané kapitoly, SafarikPress-
EQUILIBRIA, s.r.0., 2018, 294 stran (Vysokoskolskd ucebnica).

ISBN 978-80-8152-671-8

Domorékova I., Mechirova E., Téth S., Dankova M., EliaSova V., Vesela J.: Vybrané kapitoly z
histologie pre odbor zubného lekarstva: Mikroskopicky atlas (online), Univerzita Pavla Jozefa Safarika v
Kosiciach, (2019), pp. 1-492.

E-learningové ucebnica je dostupnd na https://portal.lf.upjs.sk. UCebnica je urCend pre pregradudlnych a
postgradudlnych Studentov zubného lekéarstva so zameranim na Struktiry hlavovej oblasti s dérazom na
najnovSie poznatky o mikroskopickej Struktire zuba na trovni svetelnej a elektronovej mikroskopie.
Ucebnica je vhodnym doplnkom k ucebnym textom - Mikroskopickd anatomia pre odbor zubného



lekdrstva - Vybrané kapitoly (Domordkova a kol., 2018). Autorsky kolektiv vyuzil bohati obrazovu
dokumentdciu (vySe 300 origindlnych obrazkov), vytvoril farebny mikroskopicky atlas s vlastnymi
mikrofotografiami s vyuzitim zdkladnych a selektivnych metéd ako aj histochemickych a
imunohistochemickych metdéd. Textové casti si doplnené vlastnymi perokresbami, tabulkami a
prehl'adnymi schémami. V kapitoldich zameranych na Struktiry lebky, tdstnej dutiny a zubov sme
ponechali detailné texty, vzhl'adom na originalitu a sprostredkovanie najnovsich udajov v tejto oblasti. V
kapitolach st farebne vyznacené klinické pozndmky a samostatnd kapitola je venovand klinickym
poznamkam k denticii.

E-learning textbook is available on https://portal.lf.upjs.sk. Textbook is recommended for pregradual and
postgradual dental medicine students. It is focused on head region and it emphasizes the most current
knowledge about microscopic structure of the tooth in the light as well as electron microscope. Textbook
is adequate supplement to printed textbook - Mikroskopickd anatéomia pre odbor zubného lekdrstva —
Vybrané kapitoly (Domorakova a kol., 2018). Authors prepared more then 300 original pictures, created
colorfull atlas rich in their own microphotographs showing common and selective staining methods as
well as histochemistry and immunohistochemistry. Text is supported by own drawings, tables and
overview diagrams. Chapters focused on structures of the skull, oral cavity and teeth are described more
in detail to highlight originality and intermediation of the most current information in this field. Each
chapter contains clinical correlations and one single chapter is aimed at clinical comments on set of teeth.
KEGA 019UPJS-4/2016

ADC - Vedecké prace v zahrani¢nych karentovanych ¢asopisoch

FAGOVA, Zuzana - DOMORAKOVA, Iveta - DANKOVA, Marianna - MECHIROVA, Eva -
KUNOVA, Alexandra - STEBNICKY, Milan:

Ubiquitin and endogenous antioxidant enzymes participate in neuroprotection of the rabbit spinal cord
after ischemia and bradykinin postconditioning.

Acta Histochemica: a journal of structural biochemistry, vol.121 (2019) 6, pp. 732-741.

The aim of this study was to investigate neuroprotective effect of bradykinin postconditioning on the
rabbit spinal cord after 20min of ischemia and 3 days of reperfusion. Bradykinin was administered at 1,
6, 12 or 24h after ischemia. Assessment of neurological function of hind limbs (Tarlov score) and
quantitative analysis was evaluated by Fluoro Jade B, NeuN and ubiquitin immunohistochemistry.
Histomorphologically, ubiquitin and endogenous antioxidant enzymes immunoreaction was described.
Bradykinin postconditioning showed decreased number of degenerated neurons, increased number of
surviving neurons and ubiquitin positive neurons vs. ischemia/reperfusion. Bradykinin postconditioning
applied 24h after ischemia significantly decreased number of degenerated neurons vs.
ischemia/reperfusion. The least effective bradykinin postconditioning was at 12 h after ischemia. Tarlov
score was improved after bradykinin postconditioning. Neuronal immunoreaction of ubiquitin, SODI1,
SOD?2 and catalase influenced by bradykinin was dependent on neuronal survival or degeneration. In
conclusion, bradykinin postconditioning showed protective effect and improved motor function of hind
limbs.

Ciel'om price bolo zhodnotit’ neuroprotektivny ti¢inok bradykininového postkondicionovania na miechu
kralika po 20min ischémii a 3 diovej reperfizii. Bradykinin bol aplikovany 1, 6, 12 alebo 24h po
ischémii. Funk¢ny stav koncatin bol hodnoteny pomocou skére podla Tarlova. Metédy Fluoro Jade B
a imunohistochemicky dokaz NeuN a ubikvitinu boli pouzité na kvantitativne hodnotenie. Bradykininové
postkondicionovanie zniZilo pocet degenerovanych neurénov, zvysilo pocet prezivajicich a ubikvitin
pozitivnych neurénov v porovnani so samotnou ischémiou a reperfuziou. Pouzitie bradykininového
postkondicionovania 24h po ischémii signifikantne zniZilo pocet degenerovanych neurénov v porovnani
s ischémiou a reperfiziou. Najmenej ucinné bolo bradykininové postkondicionovanie 12h po ischémii.
ZlepSenie Tarlovho skére bolo po aplikdcii bradykininového postkondicionovania. Imunoreakcia
ubikvitinu, SODI1, SOD2 akatalizy v neur6énoch bola ovplyvnena  bradykininovym
postkondicionovanim. Zmeny imunoreakcie boli zdvislé od prezivania a degeneridcie neurdnov.



Bradykininové postkondicionovanie ma neuroprotektivny efekt a zlepSuje funkCny stav panvovych
kon¢atin.
VEGA 1/0815/14, VEGA 1/0439/17

SIMAIOVA, Veronika - ALMASIOVA, Viera - HOLOVSKA, Katarina - KISKOVA, Terézia -
HORVATHOVA, Frantiska - SEVCIKOVA, Zuzana - TOTH, Stefan - RACEK, Adam - RACEKOVA,
Eniko - BENOVA, Katarina - DVORAK, Petr - CIGANKOVA, Viera:

The effect of 2.45 GHz non-ionizing radiation on the structure and ultrastructure of the testis in juvenile
rats.

Histology and Histopathology: From Cell Biology to Tissue Engineering, vol. 34 (2019) 4, pp. 391-
403.

Nowadays, mobile devices that emit non-ionizing electromagnetic radiation (EMR) are predominantly
used by juveniles and pubescents. The aim of the study was to evaluate the effect of whole body pulsed
EMR on the juvenile Wistar albino rat testis at a frequency of 2.45 GHz and mean power density of 2.8
mW/cm?. Animals were divided into two control and two EMR groups. EMR groups were irradiated
continually for 3 weeks (2h/day) from postnatal days 14 and 21, respectively. EMR caused an irregular
shape of seminiferous tubules with desquamated immature germ cells in the lumen, a large number of
empty spaces along the seminiferous epithelium and dilated and congested blood vessels in the interstitial
tissue. The cytoplasm of Sertoli cells showed strong vacuolization and damaged organelles, with the
cytoplasm full of different heterophagic and lipid vacuoles. The cytoplasm of spermatocytes was with
swollen mitochondria in both irradiated groups. A significant increase in the total tubular area of
seminiferous tubules was observed in EMR groups compared with controls. A significant increase in the
TUNEL-positive apoptotic nuclei was accompanied by a significant rise in both CuZn-SOD and Mn-
SOD positive cells in the 6 week old rats compared to control. Our results confirmed a harmful effect of
non-ionizing radiation on the structure and ultrastructure of the juvenile rat testis.

V sicasnosti si bezdrotové zariadenia emitujice elektromagnetické vlny casto vyuZivané najmi
mladistvymi. Cielom tejto prace bolo zistit’ efekt celotelového oZarovania pulznym neionizujicim
elektromagnetickym Zziarenim (EMR) o frekvencii 2,45 GHz a priemernej silovej hustote 2,8 mW/cm? na
semenniky juvenilnych potkanov kmenia Wistar. Zvieratd boli rozdelené do 2kontrolnych a2 EMR
skupin. EMR skupiny boli od 14 resp. 21 dila po narodeni oZarované pocas 3 tyzdinov (2h/dent). EMR
zapriCinilo nepravidelny tvar semenotvornych kandlikov s deskvamovanymi nezrelymi zarodo¢nymi
bunkami v Idmene, velkymi medzerami v semenotvornom epiteli ahyperémiou v intersticiu.
Cytoplazma Sertoliho buniek bola vakuolizovand a obsahovala poSkodené organely, heterofagozom,
kvapocky lipidov. Cytoplazma spermatocytov obsahovala opuchnuté mitochondrie. Signifikantne
zvacSend bola oblast’ semenotvornych kandlikov v EMR skupindch v porovnani s kontrolnou skupinou.
Signifikantny narast TUNEL-pozitivnych apoptotickych jadier sprevadzany narastom CuZn-SOD a Mn-
SOD pozitivnych buniek bol pozorovany u 6 tyzdiovych potkanov v porovnani s kontrolnou skupinou.
Vysledky prace potvrdili Skodlivy ucinok neionizujuceho Ziarenia na Struktdru a ultraStruktiru
juvenilnych semennikov potkana.

VEGA 1/0214/15, VEGA 1/0060/18

T()TH, Stefan — J ONECOVA, Zuzana — MARETTA, Milan — CURGALI, Kristina — KALPAKIDIS,
Theodoros — PRIBULA, Matis — FAGOVA, Zuzana — FEDOTOVA, Julia — LAROCCA, Giar)npiero’—
RODRIGO, Luis — CAPRNDA, Martin — ZULLI, Anthony — CICCOCIOPO, Rachele - MECHIROVA,
Eva — KRUZLIAK, Peter:

The effect of betanin parenteral pretreatment on jejunal and pulmonary tissue histological architecture
and inflammatory response after jejunal ischemia-reperfusion injury.

Experimental and molecular pathology, vol. 110 (2019) 104292.

The aim of the study was to test the hypothesis that betanin administration prior intestinal ischemic-
reperfusion (IR) injury, may be beneficial in protecting jejunal mucosa and lung parenchyma against IR
damage. Wistar rats were used. Betanin was administered 30min before ischemia of the superior
mesenteric artery lasting lh, followed by 1, 4 and 24h of reperfusion. Immunohistochemical and
histomorphometrical analysis indicated a protective effect of betanin pretreatment on jejunal tissue.



Regarding morphometrical analysis betanin significantly augments intestinal villus height after 24h of
reperfusion comparing to early stages. Betanin reduced number of mast cells in early reperfusion periods.
The protective effect of betanin on lung parenchyma, was detected in late reperfusion period (24h). The
improvement of histopathological injury index and morphometric analysis during the late reperfusion
period, suggests a protective effect of betanin on lung parenchyma. Suppression of the inflammatory
response was mirrored by the reduction of myeloperoxidase (MPO) positive cells after 1 and 4h of
reperfusion. Especially, during the first 4 h of reperfusion after betanin administration, a reduction of the
neutrophils infiltration (MPO positive cells) and of active mast cells was observed. Lung histological
architecture after 24h of reperfusion appeared to be almost 100% better following betanin treatment.
Results suggest that betanin protects the jejunal mucosa and the lung parenchyma, as well as reduces the
inflammatory cell density after intestinal IR injury.

Ciel'om préce bolo overit hypotézu, ¢i aplikdcia betaninu pred ischemicko-reperfiznym (IR) poSkodenim
jejuna modze mat protektivny ucinok na sliznicu jejina a parenchym pltdc u potkanov. Betanin bol
aplikovany 30min pred 1h ischémiou a. mesenterica superior, po ktorej nasledovala 1, 4 alebo 24h
reperfuzia. Vysledky histologického hodnotenia naznacili protektivny tucinok aplikdcie betaninu na
jejinum. Na zdklade morfometrického hodnotenia bol zisteny signifikantny ndrast dizky érevnych klkov
po 24h reperfuzii v porovnani so skorSimi fazami reperfuzie. Betanin zniZil pocCet mastocytov pocas
skorej fazy reperfizie. Pozitivny efekt betaninu na pl'icny parenchym bol zaznamenany v neskorej faze
reperfizie (24h). ZlepSenie indexu histopatologického poSkodenia a morfometrického hodnotenia
v neskorej faze reperfizie naznacuje protektivny ucinok betaninu na pltdcny parenchym. Zmiernenie
zépalovej odpovede sa prejavilo redukciou myeloperoxiddiza (MPO) pozitivnych buniek po 1 a4h
reperfizie. ZniZenie poctu infiltrovanych neutrofilov (MPO pozitivne bunky) a aktivovanych mastocytov
bolo pozorované najmid pocas prvych 4 hodin reperfuzie. Po aplikdcii betaninu a 24h reperfuzii sa
histologickd Struktira pltic zlepSila takmer o 100%. Vysledky naznacuju, Ze betanin ma protektivny
ucinok na sliznicu jejina a pl'icny parenchym a redukuje bunky zdpalovej odpovede po IR poskodeni.
VEGA 1/0386/17

ADF - Vedecké prace v ostatnych domacich ¢asopisech

URDA, Martin - TIMANOVA, Karin - SKOVRANOVA, Kristina — TOTH, Stefan:
MikroRNA ako faktor v patogenéze aterosklerdzy a jej vyuZitie v diagnostike a terapii. Ateroskleroza:
Metabolizmus, klinika a liecba, ro¢. 23 (2019) 1-2, s. 1292-1298

Ateroskler6za ako jedna z najbeznejSich foriem postihnutia ciev zodpovedd za vysoky pocet ochoreni
kardiovaskuldrneho systému s chronickymi prejavmi, ale aj akdtnymi komplikdciami po ruptire
aterosklerotického platu. V procese patogenézy ateroskler6zy sa stdle objavuji nové molekulové
a genetické poznatky. mikroRNA (miRNA) patri medzi relativne novoobjavenu kategériu molekil, ktoré
sa vo formovani platu uplatiiuji. Tieto molekuly v I'udskom tele reguluji expresiu génov v bunkach na
urovni transkripcie a v procese biogenézy platu dokdzu regulovat’ a usmernovat’ endotelovd dysfunkciu,
odpoved’ hladkych svalovych a zdpalovych buniek, ale aj lipidovy metabolizmus. VyuZitim poznatkov
o spolupdsobeni miRNA v procese patogenézy sa zacali tieto molekuly testovat’ aj ako biomarker na
prevenciu adiagnostiku samotnej aterosklerézy, ale aj Specifickych ochoreni vyvolanych jej
pritomnostou. Taktiez sa do modelovych, predklinickych a klinickych stidii dostdvajui nové lieciva,
ktoré vyuzivaji metddy RNA interferencie za ucelom liecby aterosklerdzy.

Atherosclerosis, as one of the most common forms of vascular pathology, is responsible for high number
of diseases in cardiovascular system with chronic manifestations along with acute complications after
atherosclerotic plaque rupture. New molecular and genetic findings are coming up in pathogenetic
process of atherosclerosis. microRNA (miRNA) belongs to relatively newly found category of molecules
that participate in plaque formation. These molecules regulate gene expression in human cells on
transcriptional level and in the process of plaque biogenesis they regulate endothelial dysfunction,
vascular smooth muscle cells and activated inflammatory cells response along with lipid metabolism.
Applying the knowledge of miRNA participation in the pathogenetic process, these molecules started
being tested as preventive and diagnostic biomarker of atherosclerosis and specific disease caused by this



condition. Along with that, new drugs that use RNA interference technique for treatment of
atherosclerosis are being tested on animal models and in preclinical and clinical studies.

ADM - Vedecké prace v zahrani¢nych casopisoch registrovanych v databazach Web of Science
alebo SCOPUS

DANKOVA, Marianna - DOMORAKOVA, Iveta - FAGOVA, Zuzana - STEBNICKY, Milan -
KUNOVA, Alexandra - MECHIROVA, Eva:

Bradykinin and noradrenaline preconditioning influences level of antioxidant enzymes SOD, CuZn-SOD,
Mn-SOD and catalase in the white matter of spinal cord in rabbits after ischemia/reperfusion.

European Journal of Histochemistry, vol. 63 (2019) 4, pp. 197-203.

The aim of present work is to assess effects of bradykinin (Br) or noradrenaline (Nor) preconditioning to
the levels of antioxidant enzymes in ischemia/reperfusion model in the rabbit spinal cord white matter
and effect on GFAP and ubiquitin immunoreaction in glial cells. Rabbits were preconditioned by Br or
Nor 48h prior to 20min of ischemia followed by 24 or 48h of reperfusion. Total SOD level in the Br or
Nor preconditioned groups after 48h of reperfusion was increased vs. Br or Nor preconditioned groups
after 24h of reperfusion. The comparison among the ischemic group vs. Br and Nor preconditioned
groups after 48h of reperfusion, showed significant decrease of Mn-SOD activity. Tissue catalase level
activity was significantly decreased in the Br preconditioned group after 48h of reperfusion and Nor
preconditioned groups after 24h and after 48h of reperfusion, in comparison to ischemic group after 48h
of reperfusion. Significantly decreased tissue catalase activity in Nor preconditioned groups after 24 or
48h of reperfusion was measured vs. Br preconditioned group after 48h of reperfusion. Activation of
stress proteins in glial cells and antioxidant enzymes levels, were influenced by preconditioning.
Changes contribute to ischemic tolerance acquisition and tissue protection from oxidative stress during
reperfusion period.

Ciel'om prace bolo posudit’ vplyv prekondicionovania bradykininom (Br) alebo noradrenalinom (Nor) na
antioxidacné enzymy v bielej hmote miechy kralika po ischémii a reperfizii a na GFAP a ubikvitinova
imunoreakciu v gliovych bunkdch. Kréliky boli prekondicionované pomocou Br alebo Nor 48h pred
20min ischémiou, po ktorej nasledovala 24 alebo 48h reperfizia. Celkova hladina SOD bola zvySena
v skupindch s aplikdciou Br a Nor a48h reperfiziou v porovnani s prekondicionovanymi skupinami
a 24h reperftiziou. Pri porovnani ischemickej skupiny a skupin s aplikiciou Br alebo Nor a48h
reperfiziou bol zaznamenany pokles Mn-SOD aktivity. Kataldzova aktivita bola signifikantne niZSia v Br
prekondicionovanej skupine so 48h reperfiziou a Nor prekondicionovanych skupinich s 24h a48h
reperfiziou v porovnani s ischemickou skupinou s48h reperfuziou. Signifikantne zniZend aktivita
kataldzy bola zistend v skupine s aplikdciou Nor a?24 alebo 48h reperfiziou v porovnani s Br
prekondicionovanou skupinou a 48h reperftiziou. Prekondicionovanie ovplyvnilo aktiviciu stresovych
proteinov v gliovych bunkéch a hladiny antioxida¢nych enzymov. Tieto zmeny sa podielaji na ochrane
pred oxida¢nym stresom pocas doby reperfizie.

VEGA 1/0815/14, VEGA 1/0439/17

AED - Vedecké prace v domacich recenzovanych vedeckych zbornikoch, monografiach

DANKOVA, Marianna - MECHIROVA, Eva - DOMORAKOVA, Iveta - FAGOVA, Zuzana -
STEBNICKY, Milan:

Vplyv vzdialeného kondicionovania na preZivanie motorickych neurénov v sivej hmote miechy kralika p
0 ischémi a reperfuzii.

Anatéomia 100 rokov LF UK, (2019), pp. 127-131.

Zamerali sme sa na stanovenie vplyvu vzdialeného kondicionovania na prezivanie motorickych neurénov
v sivej hmote miechy krélika po ischémii/reperfizii. Na zndzornenie poskodenych neurénov sme pouzili
Fluoro Jade B. Vyhodnotili sme funkcnost’ panvovych koncatin pomocou skére podla Tarlova. Ischémiu
miechy kralika sme docielili okliziou aorty pod I'avou rendlnou artériou pocas 20min a reperfiizia trvala



24 alebo 72h. Vzdialené kondicionovanie bolo vykonané perkondicionovanim pocas poslednych 12min
ischémie alebo postkondicionovanim po 1 alebo 3h reperfuizie. Vzdialené kondicionovanie bolo vyvolané
kompresiou turniketom l'avej prednej koncatiny v troch cykloch 2min ischémie, po ktorej nasledovala
2min reperfizia. Preukdzali sme neuroprotektivny ucinok vzdialeného kondicionovania, o com sved¢i
zniZenie poctu degenerovanych neurénov v prednych rohoch sivej hmoty miechy v skupinich, kde sme
pouzili vzdialené kondicionovanie v porovnani s ischemickymi skupinami. Vzdialené ischemické
perkondicionovanie alebo postkondicionovanie, realizované na vzdialenom orgdne pocas trvania
ischémie miechy alebo pocas reperfizie, md velky potencidl pre klinické vyuZitie. Vzdialené
kondicionovanie prechodnou ischémiou koncatin je jednoduchym klinicky relevantnym stimulom, ktory
poskytuje neuroprotekciu v modeli ischémie/reperfizie miechy.

We aimed to determine the effect of remote conditioning on the neurons in rabbit’s spinal cord grey
matter after ischemia/reperfusion. For detection of damaged neurons, we used Fluro Jade B and for
functional assessment of hind limbs we used the score by Tarlov. Ischemia of the rabbit spinal cord was
induced by occlusion of the aorta below the left renal artery for 20min and reperfusion period was 24 or
72h. Remote conditioning was realized as perconditioning during last 12min of ischemia or
postconditioning after 1 or 3h of reperfusion. Remote conditioning was induced by compression with a
tourniquet of left forelimb in three cycles of 2min of ischemia followed by 2min of reperfusion. This
study showed neuroprotective effect of remote conditioning, evidenced by significant reduction of
degenerated neurons in grey matter ventral horns of spinal cord of remote conditioned rabbits compared
with ischemic groups. The remote ischemic perconditioning or postconditioning, realized on distant
organ after the onset of spinal cord ischemia or during reperfusion, has great potential for clinical
application. Remote conditioning by transient limb ischemia is a simple, clinically relevant stimulus that
provides potent neuroprotection in a model of spinal cord ischemia/reperfusion injury.

VEGA: 1/0439/17

TOTH, Stefan — URDA, Martin — KALPAKIDIS, Theodoros — PRIBULA, Martin — KUSNIER, Mati§
— MARETTA, Milan - MECHIROVA, Eva:

Vplyv betaninu na populdciu proliferujicich a zdpalovych buniek pefetiového parenchymu pri
ischemicko-reperfiznom poskodeni jejuina.

Anatémia 100 rokov LF UK, (2019), pp. 173-177.

Ischemicko-reperfizne poskodenie (IRP) jejina vedie ku priamemu poskodeniu jeho histologickej
Struktiry, ale mdze vyvolat zmeny aj vo vzdialenych orgdnoch ako je peceni. Cielom naSej
imunohistochemickej Stidie bolo posudenie vplyvu betaninu, prirodného antioxidantu na populdciu
proliferujicich a zdpalovych buniek v parenchyme pecene po IRP jejuina. Potkany kmena Wistar boli
rozdelené do 2 skupin: B skupina s aplikdciou betaninu a skupina A bez aplikicie betaninu. Po navodeni
1h ischémie nasledovala reperfiizna periéda s odberom bioptickych vzoriek po 1., 4. a 24.h reperfizie.
Vysledky nasich imunohistochemickych analyz preukdzali zmiernenie zdpalovej odpovede (kvantitativne
niz$ou populdciou COX-2 pozitivnych buniek) v skupine s parenteralnou aplikdciou betaninu. Uroven
indexu proliferacie v parenchyme pecene (detekciou MCM?2 pozitivnych jadier aktivne proliferujicich
buniek) bola kvantitativne nizSia v skupine s aplikovanym antioxidantom. Na zdklade vysledkov naSich
analyz usudzujeme, Ze parenterdlna aplikdcia betaninu pred ischémiou a reperfiiziou jejuina popri
protektivnhom efekte na architektiru pecenového parenchymu ma potencidl pozitivnej moduldcie
zapalovej odpovede a stabilizuje droven bunkovej proliferdcie.

Ischemia-reperfusion injury (IRI) of jejunum leads to direct damage of its structure along with
pathological changes in vital distant organs, such as liver. The aim of our immunohistochemical study
was to determine effect of betanin antioxidant on proliferative and inflammatory cell populations of liver
parenchyma after jejunal IRI. Wistar rats were used and divided into 2 groups: B group with betanin
pretreatment and group A without pretreatment before IRI. After 1 hour of ischemia ensued reperfusion
period with collection of biopsies after 1Ist, 4th and 24th h of reperfusion. Selective
immunohistochemical parameters were evaluated and then statistically analyzed. Our results had shown
the milder inflammatory response (expressed by COX-2+ cells population) in betanin pretreated group.
Index of proliferation of injured tissue (expressed by MCM2+ cells population) was also lower in group



with betanin application. Based on our results, we conclude that parenteral administration of betanin
prior to its ischemia and reperfusion had, in addition to its protective effect on liver parenchyma
architecture, the potential for positive modulation of the inflammatory response and stabilizes the level of
cell proliferation.
VEGA 1/0386/17

URDA, Martin - T()TH, Stefan - KALPAKIDIS, Theodoros - PRIBULA, Martin - KUSNIER, Martin -
MARETTA, Milan - MECHIROVA, Eva:

Pozitivny efekt betaninu na morfologické zmeny v komplexe ischemicko-reperfizneho poskodenia
tenkého Creva potkana.

Anatémia 100 rokov LF UK, (2019), pp. 178-183.

Ischemicko-reperfuzny proces v jejuine vedie ku priamemu poskodeniu jeho Struktiry, no moZze
vyvoldvat’ patologické zmeny aj vo vzdialenom organe, akym je pecen. Cielom naSej Stidie bolo
posudenie efektu betaninu na sliznicu tenkého ¢reva a parenchym pecene po ischemicko-reperfliznom
poSkodeni (IRP) jejina. Potkany kmenia Wistar boli rozdelené do 2 skupin — B skupina s aplikdciou
betaninu a skupina A bez aplikécie betaninu pred IRP. Po navodeni hodinovej ischémie nasledovala
reperfiizna peridda s odberom bioptickych vzoriek po 1., 4. a 24. postreperfiznej hodine. Boli hodnotené
vybrané histomorfometrické a histochemické parametre. Hodnotenie hribky sliznice a indexu
histopatologického poSkodenia jejina, nepreukdzal efekt betaninu v skorej postreperfiznej peridde.
Zaznamenali sme len mierne protektivny efekt v neskorSich fazach reperfuzie. Pozitivny efekt bol zisteny
vo vsetkych Casoch po reperfiizii v populacii pohérikovitych buniek epitelu sliznice jejuina. Vysledky
preukdzali aj nizsi index histopatologického poSkodenia parenchymu pecene a redukciu a stabilizdciu
obvodu v. centralis. Na zdklade vysledkov usudzujeme, Ze parenterdlna aplikdcia betaninu pred IRP
jejuna znizila rozsah poSkodenia jejina hlavne v neskorSich reperfiznych periédach a v peceniovom
parenchyme v celom priebehu sledovaného reperfizneho obdobia.

Ischemia-reperfusion injury (IRI) of jejunum leads to direct damage of its structure along with
pathological changes in distal organs, such as liver. The aim of our study was to determine effect of
betanin on jejunal mucosa and liver parenchyma after jejunal IRI. Wistar rats were used and divided into
2 groups - B group with betanin pretreatment and group A without pretreatment before IRI. After 1 hour
of ischemia ensued reperfusion period with collection of bioptic samples after Ist, 4th and 24th
reperfusion periods. Choosen histomorphometric and histochemic parameters were evaluated under.
Evaluation of mucosal thickness and histopathological injury index of jejunum did not show any positive
betanin effects in early postreperfusion period and only mild protective effect in late reperfusion stages.
Positive effect was shown in all reperfusion periods in populations of goblet cells of jejunal mucosal
epithelium. The results had shown lower index of histopathological injury of liver and central vein in
betanin pretreated group. We conclude that betanin attenuated extent of jejunal injury mainly in late
reperfusion stages and in liver parenchyma during the whole course of postreperfusion process.

VEGA 1/0386/17

AFD - Publikované prispevky na domacich vedeckych konferenciach

DANKOVA, Marianna - DOMORAKOVA, Iveta - FAGOVA, Zuzana - STEBNICKY, Milan -
MECHIROVA, Eva:

Indukcia ischemickej tolerancie v mieche krédlika vzdialenym perkondicionovanim alebo
postkondicionovanim.

22. Kosicky morfologicky dein : imunohistochémia - kazdodenny partner v morfologii: Zbornik
vedeckych prac, (2019), pp. 53-57.

Paraplegia, after thoraco-abdominal aortic aneurysm repair, is a devastating complication, atributed to
motor neuron loss and dysfunction due to spinal cord ischemia. Ischemic tolerance bears relation to
ability of cell response to sublethal stimulus by building of extremely powerful endogenous protection,
allowing them to survive otherwise lethal ischemic injury. The aim of present work is the application of



method of conditioning, which will open new strategies. Present work is focused on verification of new
experimental model: neuroprotection of spinal cord of rabbits via using remote conditioning.

Paraplégia po operdcidch aneuryziem na hrudnikovej a abdomindlnej aorte predstavuje zdvaznu
komplikédciu, ktord je pripisovand strate a poSkodeniu motorickych neurénov nasledkom ischémie
miechy. Ischemicka tolerancia je schopnost’ buniek reagovat na subletidlny stimul vybudovanim
mimoriadne silnej endogénnej ochrany, umoZziujicej ndsledne prezZit za inych okolnosti letdlne
ischemické poskodenie. Ciel'om tejto prace bolo aplikovat’ metédu kondicionovania, ktoré by umoznilo
ndjst nové stratégie na navodenie ischemickej tolerancie. Praca je zamerand na overenie nového
experimentalneho modelu: neuroprotekcia v mieche krdlika navodend pomocou vzdialeného
kondicionovania.

VEGA 1/0348/10, VEGA 1/0815/14, VEGA 1/0439/17

FAGOVA, Zuzana - DOMORAKOVA, Iveta - DANKOVA, Marianna - MECHIROVA, Eva -
STEBNICKY, Milan:

Endogénne antioxida¢né enzymy v gliovych bunkdch miechy krédlika po ischémii a postkondicionovani
bradykininom.

22. Kosicky morfologicky dein: imunohistochémia - kazdodenny partner v morfolégii : Zbornik
vedeckych prac, (2019), pp. 65-69.

The aim of this study was to evaluate changes in antioxidant enzymes immunoreaction of glial cells in
the grey and white matter of the rabbit spinal cord after 20min ischemia followed by bradykinin
postconditioning. Bradykinin was administered by single i.p. application in different time periods 1, 6, 12
or 24 hours after ischemia. Immunohistochemistry was performed for detection of superoxide dismutases
(SOD1 and SOD?2) and catalase. Our findings demonstrated influence of bradykinin postconditioning on
SOD1, SOD2 and catalase immunoreaction in the grey as well as in white matter glial cells of the rabbit
spinal cord after ischemia.

Ciel'om préace bolo vyhodnotit' zmeny imunoreakcie antioxidacnych enzymov v gliovych bunkéich sive;j
a bielej hmoty miechy krdlika po 20min ischémii a ndslednom bradykininovom postkondicionovani.
Bradykinin bol aplikovany i.p. jednorazovo v réznych €asovych intervaloch 1, 6, 12 alebo 24 hodin po
ischémii. Imunohistochemicky sme dokazovali superoxid dismutizy (SOD1 a SOD2) a kataldzu. Nase
vysledky dokazuji vplyv bradykininového postkondicionovania na imunoreakciu SOD1, SOD2
a katalazy v gliovych bunkach sivej aj bielej hmoty miechy kralika po ischémii.

VEGA 1/0815/14, VEGA 1/0439/17

URDA, Martin - KALPAKIDIS, Theodoros - PRIBULA, Martin - KUSNIER, Matii§ - TOTH, Stefan -
MECHIROVA, Eva - MARETTA, Milan:

Vplyv parenterdlnej aplikdcie betaninu na histologickd Struktiru a zdpalovi odpoved’ parenchymu
pecene po ischémii-reperfuzii jejina.

22. Kosicky morfologicky dei: imunohistochémia - kazdodenny partner v morfoldgii: Zbornik
vedeckych prac, (2019), pp. 257-263.

Ischemia-reperfusion injury (IRI) of jejunum leads to pathological changes in distal organs, such as liver.
The aim of present study was to determine effect of betanin on liver parenchyma after jejunal IRI injury.
Wistar rats were divided into 2 groups: B group with betanin pretreatment and group A without
pretreatment. Results showed lower Index of histopathological injury and Central vein diameter in liver
parenchyma along with mild inflammatory response (MPO and COX-2 positive cells) in betanin
pretreated group. Regeneration of injured tissue (MCM2 positive cells) was also lower in B group. We
conclude that betanin attenuated liver parenchyma injuries sustained due to jejunal IRI.

Ischemicko-reperfizne (IR) poskodenie jejtina vedie ku patologickym zmenam vo vzdialenych organoch,
ako napriklad v peceni. Cielom prace bolo postdit’ efekt aplikdcie betaninu na parenchym pecene po IR
poskodeni jejina. Potkany kmena Wistar boli rozdelené do 2 skupin: B skupina s aplikdciou betaninu
a skupina A bez aplikdcie betaninu. V skupine s aplikdciou betaninu bol zaznamenany nizs§i index



histopatologického poskodenia aredukcia priemeru centrdlnej vény spolu s miernou zdpalovou
odpoved'ou (MPO a COX-2 pozitivne bunky). Regenerécia poskodeného parenchymu (MCM2 pozitivne
bunky) bola taktiez nizsia v B skupine. Na zaver je moZné zhodnotit, Ze betanin zmierfiuje poSkodenie
parenchymu pecene po IR poskodeni jejina.

VEGA 1/0386/17

VERBOVA, Gabriela - VERBA, Boris - LOVASOVA, KvétuSe - BOLEKOVA, Adriana -
EOTVOSOVA, Miéria - MECHIROVA, Eva:

Vyskyt orofacidlneho razstepu

22. Kosicky morfologicky def: imunohistochémia - kazdodenny partner v morfolégii: Zbornik
vedeckych prac, (2019), pp. 269-273.

The aim of our work is to determine the prevalence of individual types of orofacial cleft and associated
dental anomalies. The practical part is focused on analysis of 191 patients, treated at the Clinic of
dentistry and Maxillofacial surgery at UPJS LF and UN LP, who visited the orthodontic department
between 1996-2017.

Cielom nasej prace bolo sledovat’ prevalenciu orofacidlneho rastepu a pridruZenych zubnych anomadlii.
Zamerali sme sa na hodnotenie 191 pacientov oSetrenych na Klinike stomatolégie a maxilofacidlne;
chirurgie UPJS LF a UNLP, ktori navstivili ambulanciu ¢el'ustnej ortopédie v rokoch 1996-2017.

AFH - Abstrakty prispevkov z domacich vedeckych konferencii

DANKOVA, Marianna - DOMORAKOVA, Iveta - FAGOVA, Zuzana - STEBNICKY, Milan -
MECHIROVA, Eva:

The effects of remote conditioning on spinal cord ischemia/reperfusion injury in rabbit.

Morphology 2019. Conference programme and abstracts of the 45th International congress of
Slovak Anatomical society and S6th Lojda symposium of Histochemistry, (2019), p. 67.

We aimed to determinate the effect of remote conditioning on the grey matter of rabbit spinal cord by
functional assesment of hind limbs and immunohistochemical method. Ischemia of the rabbit spinal cord
was induced by occlusion of the aorta below the left renal artery for 20min and reperfusion period was 24
or 72h. Remote conditioning was realized as perconditioning — during last 12min of ischemia or
postconditioning — in 1st or 3rd h of reperfusion. Both types of remote conditioning were induced by
compresion with a tourniquet of left fore limb in three cycles of 2min of ischemia followed by 2min of
reperfusion. New Zealand rabbits were divided into 9 groups: control group, ischemic groups and
experimental groups with remote conditioning.

V praci bol hodnoteny efekt vzdialeného kondicionovania na sivd hmotu miechy krdlika na zaklade
funkéného stavu panvovych koncatin a imunohistochemickych metdd. Ischémiu miechy kralika sme
navodili 20min okldziou aorty pod odstupom a. renalis sinistra. Doba reperfiizie bola 24 alebo 72h.
Vzdialené kondicionovanie bolo vykonané pocCas poslednych 12min ischémie — perkondicionovanie
alebo v 1. resp. 3. hodine reperfiizie — postkondicionovanie. V obidvoch pripadoch bola vyuzita
kompresia lavej hrudnikovej koncatiny turniketom v troch 2min cykloch ischémie, po ktorej
nasledovala 2min reperfizia. Novozélandské kraliky boli rozdelené do 9 skupin: kontrolnd skupina,
ischemicka skupina a experimentalne skupiny so vzdialenym kondicionovanim.

VEGA 1/0348/10, VEGA 1/0815/14, VEGA 1/0439/17

DOMORAKOVA, Iveta - FAGOVA, Zuzana - DANKOVA, Marianna - MECHIROVA, Eva -
STEBNICKY, Milan:

Ischemia-reperfusion and bradykinin postconditioning: morphometric evaluation of the edematous grey
matter lesions in rabbit spinal cord

Morphology 2019. Conference programme and abstracts of the 45th International congress of
Slovak Anatomical society and S6th Lojda symposium of Histochemistry, (2019), p. 68.



We investigated effect of bradykinin postconditioning on neuronal survival and incidence of grey matter
lesions. New Zealand rabbits were divided into sham control group, ischemia-reperfusion group and four
bradykinin postconditioned groups. Bradykinin was applied at 1, 6, 12 or 24h after 20min of ischemia,
induced by abdominal aorta occlusion below the left renal artery. After 3 days of reperfusion, samples
from lumbar spinal cord were harvested. Sections were stained by Nissl method. In the grey matter
edematous foci were measured. I/R group showed neurodegeneration, and large edematous foci. In
postBr groups, motor neurons were found around smaller irregular edematous areas. In those animals
Tarlov score was improved vs. I/R group. The percentage of edematous area from total area of spinal
cord grey matter was as follows: I/R 87,5%, postBrl 16%, postBr6 41%, postBr12 47% and postBr24
28%. Bradykinin postconditioning protects spinal cord neurons against 20min of ischemia and 3 days of
reperfusion in the rabbits. Bradykinin postconditioning applied 6 and 12h after ischemia showed lesser
extent of protection.

V praci sme skumali efekt bradykininového postkondicionovania na prezivanie neurénov a vyskyt
poSkodenych loZisk v sivej hmote. Novozélandské kraliky boli rozdelené do kontrolnej, ischemicko-
reperfiznej a 4 bradykininom postkondicionovanych skupin. Bradykinin bol aplikovany 1, 6, 12 alebo
24h po 20min ischémii navodenej podviazanim abdomindlnej aorty pod odstupom a. renalis sinistra. Po
3 dioch reperfiizie boli odobraté lumbdlne miechové segmenty. Rezy boli ofarbené Nisslovou metédou.
V sivej hmote bola merand plocha edematéznych lozisk. V I/R skupine bola zistend rozsiahla
neurodegeneracia a obrovské edematézne loziska. V skupindch s bradykininovym postkondicionovanim
boli pritomné zachované motorické neurony v okoli mensich edemat6znych loZisk. U tychto zvierat bolo
zistené zlepSenie Tarlovho skére v porovnani sI/R skupinou. V jednotlivych skupindch bolo
zaznamenané nasledovné percento edemat6znej oblasti z celkovej plochy sivej hmoty miechy: I/R
87,5%, postBrl 16%, postBr6 41%, postBr12 47% a postBr24 28%. Bradykininové postkondicionovanie
ma protektivny G¢inok na neurény miechy po 20min ischémii a 3 diovej reperfizii. Najslabsi tic¢inok
bradykininového postkondicionovania bol sledovany pri aplikacii 6 alebo 12h po ischémii.

VEGA 1/0815/14, VEGA 1/0439/17

FAGOVA, Zuzana - DOMORAKOVA, Iveta - DANKOVA, Marianna - MECHIROVA, Eva -
STEBNICKY, Milan:

Bradykinin postconditioning influences neuronal survival and Hsp-70 immunoreaction in the rabbit
spinal cord after ischemia.

Morphology 2019. Conference programme and abstracts of the 45th International congress of
Slovak Anatomical society and 56th Lojda symposium of Histochemistry, (2019), p. 71.

Elimination of damaged proteins is possible mechanism of ischemic tolerance acquisition. New Zealand
rabbits were divided into control, ischemia/reperfusion and bradykinin postconditioned groups with
bradykinin applied 1, 6, 12 or 24h after 20min of ischemia. Reperfusion lasted 3 days. Sections from
lumbar spinal cord segments were processed for NeuN (detection of surviving neurons) and HSP-70
immunohistochemistry. Number of surviving neurons was counted and HSP-70 immunoreaction was
evaluated in anterior horns neurons of the rabbit spinal cord. Significant decrease in number of NeuN
positive neurons was observed in I/R and also in all bradykinin postconditioned vs. control group. Non-
significant increase of NeuN positive neurons was registered in postBr groups vs. I/R group. Bradykinin
postconditioning confirmed beneficial effect on neuronal survival in the rabbit spinal cord after ischemia.
Immunohistochemical analysis showed influence of bradykinin postconditioning on HSP-70
immunoreaction in anterior horns neurons of the spinal cord.

Odburavanie poskodenych proteinov je jeden z moZnych mechanizmov ischemickej tolerancie.
Novozélandské kréliky boli rozdelené do kontrolnej, ischemicko-reperfiiznej a bradykininom
postkondicionovanych skupin s aplikdciou bradykininu 1, 6, 12 alebo 24 hodin po ischémii. Reperfiizia
trvala 3 dni. Rezy z lumbdlnej Casti miechy boli imunohistochemicky spracované na dokaz NeuN (dokaz
prezivajucich neurénov) a HSP-70. Pocet prezivajucich neurénov a HSP-70 imunoreakciu sme hodnotili
v neurénoch prednych rohov miechy krélika. Signifikantny pokles po¢tu NeuN pozitivnych neurénov bol
zaznamenany Vv I/R skupine a skupinidch s bradykininovym postkondicionovanim v porovnani
s kontrolnou skupinou. Nesignifikantny narast poctu NeuN pozitivnych neurénov bol zisteny v postBr



skupindch v porovnani s I/R skupinou. Bradykininové postkondicionovanie ma pozitivny efekt na
prezivanie neurénov a ovplyviuje imunoreakciu HSP-70 v prednych rohoch miechy krélika po ischémii.
VEGA 1/0815/14, VEGA 1/0439/17

T()TH, sgefan - URDA, Martin — KALPAKIDIS, Theodoros — PRIBULA, Martin — KUgNIER, Matus
—MECHIROVA, Eva - MARETTA, Milan:

The effect of betanin parenteral pretreatment on liver parenchyma after jejunal ischemia-reperfusion
injury.

Morphology 2019. Conference programme and abstracts of the 45th International congress of
Slovak Anatomical society and 56th Lojda symposium of Histochemistry, (2019), p. 59.

Ischemia-reperfusion injury of jejunum leads to pathological changes in distant organs, such as liver. The
aim of present study was to determine effect of betanin on liver parenchyma after jejunal ischemic-
reperfusion injury. Wistar rats were randomly divided into 2 groups: experimental group B with betanin
pretreatment and control group A without pretreatment. Results of histological analyses showed lower
index of histopathological injury and central vein diameter reduction in liver parenchyma. Mild
inflammatory response (MPO and COX2 positive cells) and modulation of antioxidant tissue capacity
(expressed by catalase positive cells) in betanin pretreated experimental group B was detected.
Regeneration/proliferation index of injured tisssue (MCM2 positive cells) was also lower in group B with
betanin pretreatment.

Ischemicko-reperfiizne (IR) poskodenie jejina vedie ku patologickym zmendm vo vzdialenych organoch
ako napriklad v peceni. Cielom prace bolo postdit’ efekt aplikdcie betaninu na parenchym pecene po IR
poSkodeni jejina. Potkany kmena Wistar boli rozdelené do 2 skupin: B skupina s aplikdciou betaninu
a skupina A bez aplikdcie betaninu po jednej hodine ischémie a. mesenterica superior. Po aplikécii
betaninu bol zaznamenany niZ$i index histopatologického poSkodenia a redukcia priemeru centrélnej
vény. Mierna zdpalovd odpoved (MPO a COX-2 pozitivne bunky) a stimenie antioxidac¢nej kapacity
(katalaza pozitivne bunky) boli pozorované v skupine s aplikdciou betaninu. Index proliferacie
poSkodeného parenchymu pecene (MCM?2 pozitivne bunky) bol rovnako niZsi v skupine s aplikdciou
betaninu.

VEGA 1/0386/17
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