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Uplatnenie vysledkov projektu

Z pohladu klinickej praxe je urCite najzaujimavejSi a najrychlejSie najaplikovatelnejsi
poznanie o rozdielnej terapie inciznej suturovanej (tzv. chirurgickej rany) a otvorenej
exciznej rany. Obecne mdzeme konstatovat, Ze lie€ivo, ktoré zasadnym spésobom zvySuje
pevnost rany nemusi mat pozitivny u€inok na jej kontrakciu a naopak (v ur€itych pripadoch
je dokonca mozny az negativny ucinok neadekvatnej terapie).

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Je zrejmé, ze perzistujuca pritomnost’ zle sa hojacich ran v klinickej praxi vyzaduje lepSie
pochopenie zakladnych biologickych mechanizmov, ktoré su zakladom regeneracno-
reparaCnych procesov vysSich organizmov. Nase predchadzajuce experimentalne prace
suvisiace s terapiou koznych ran (Lasers Med Sci. 2018;33(6):1351-1362; Exp Dermatol.
2011;20(9):703-8) ukazali, ze rovnaky postup pri lie€be suturovanych a otvorenych ran
vykazoval rozdielnu efektivitu. Tieto vysledky mézu mat znacny vyznam pre klinicku prax a
tiez vysvetluju, Ze pre€o sme aj pri rieSeni tohto projektu vykonali komparativnu analyzu
terapie ran s galektinmi pouzitim dvoch zékladnych modelov hojenia koZe (incizny vs.
excizny). V predchadzajucich Studiach sa zistilo, Ze expresia Gal-1 koreluje s pritomnostou
myofibroblastov v nadoroch (Int J Cancer. 2012;131(11):2499-508), zatial ¢o expresia Gal-3
je Casto spojena s tkanivovou fibrézou (napr. Proc Natl Acad Sci U S A. 2006;103(13):5060-
5). Cielom nasho su€asného vyskumu bolo preto vyhodnotit modulujuce ucinky tychto
dvoch vybranych lektinov na hojenie ran. V nasej in vivo $tudii sme ukazali, ze Gal-1
indukuje diferenciaciu fibroblastov na myofibroblasty v ranach. Na rozdiel od toho Gal-3
ZlepSuje organizaciu kolagénovych vilakien, ¢o vedie k zvySeniu pevnosti ran (nepublikované
data). Na in vitro urovni sme taktiez ukazali, ze tento efekt je sprostredkovany cez cukor
rozpoznavajucu doménu daného galektinu (nepublikované data). Tieto vysledky maju
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znaény klinicky vyznam, nakolko jasne ukazuju, Ze na terapiu otvorenej a zaSitej rany je
potrebné pouzit iny galektin.

Na druhej strane nedavny pokrok v oblasti vyskumu rakoviny poukazal na enormny vyznam
extracelularnej matrice (ECM) ako podstatnej €asti mikroprostredia nadoru/rany.
NajdoblezitejSi typ bunky, ktory produkuje ECM je fibroblast. V nasSich onkologickych Studiach
sme zistili, ze pacienti, ktori exprimovali Gal-1 v karcinémoch hlavy a krky by mohli mat
horSiu prognézu (Anticancer Res. 2018;38(3):1279-1290). Taktiez sme na in vitro urovni
ukazali, ze ECM produkovani fibroblastami po stimulacii s Gal-1 vykazuje zna¢nu biologicku
aktivitu voci epitelovym bunkam. Z tohto pohlfadu mézeme Gal-1 povazovat za jeden zo
znakov, ktory poukazuje na paralelu medzi hojenim ran a rastom nadorov.

Pri va¢sine experimentov sme pouzivali primarne kultury buniek izolované z réznych
pacientov. Z pohladu hojenia sme pozorovali velmi zaujimavy efekt, ze dermalne fibroblasty
a keratinocyty izolované z novorodencov do 5 dna od narodenia maju viac znakov malo
diferencovanych a aktivovanych buniek (napr. nestin a hladko-svalovy aktin u fibroblastov
ako aj keratin-8, -14 a -19 u keratinocytov) v porovnani s bunkami izolovanymi zo starSich a
dospelych jedincov (Int J Mol Med. 2016;38(4):1063-74). Z toto poznanie jednoznacéne
poukazuje na fakt, Ze chirurgické vykony u novorodencov (napr. rekonstrukcia rozstepu
pery) by sa mali kvéli minimalizacii jazvy realizovat do 5 diia od narodenia (Int J Mol Med.
2017;40(5):1323-1334). AvSak ani proteinové a ani celogenémové analyzy nenasli rozdiely
v expresii Gal-1 aZ -15 ani v pripade fibroblastov a ani v pripade keratinocytov.

Na zaver mézeme konstatovat, Ze sa nam podarilo naplnit vedecké ciele projektu.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The presence of poor wound healing in clinical practice requires better understanding of the
basic biological mechanisms underlying the regenerative-reparative processes of higher
organisms. Our previous experimental studies related to skin wound therapy (Lasers Med
Sci. 2018;33 (6):1351-1362; Exp Dermatol. 2011;20 (9):703-8) revealed that identical
approach to the treatment of open and sutured wounds resulted in differences in the
efficiency. Therefore, these results may be of a great significance for clinical practice and
may also explain why we performed a comparative analysis of galectin wound therapy using
two basic models of skin healing (incision vs. excision). Previous studies have found that
Gal-1 expression correlates with the presence of myofibroblasts in tumors (Int J Cancer.
2012; 131(11):2499-508), while Gal-3 expression is frequently associated with tissue fibrosis
(e.g. Proc. Natl Acad Sci US A. 2006; 103(13):5060-5). The aim of our current research was
therefore to evaluate the modulating effects of these two lectins on wound healing. In our in
vivo study, we have shown that Gal-1 induces fibroblast to myofibroblasts differentiation. In
contrast, Gal-3 improves the organization of collagen fibers, leading to increased wound
tensile strength (unpublished data). At the in vitro level, we have also shown that this effect
is mediated through the carbohydrate recognizing domain of the galectin (unpublished data).
These results are of considerable clinical significance since they clearly indicate that a
specific galectin should be used for open and sutured wound therapy.

On the other hand, recent advances in cancer research have shown enormous importance
of extracellular matrix (ECM) as a substantial part of the tumor/wound microenvironment.
The most important type of cells that produces ECM is fibroblast. In our cancer studies, we
found that patients who expressed Gal-1 in carcinomas of the head and neck may have
worse prognosis (Anticancer Res. 2018; 38(3):1279-1290). We have also shown in vitro that
ECM produced by fibroblasts after stimulation with Gal-1 exhibits significant biological
activity against epithelial cells. From this point of view, Gal-1 can be considered as one of
the traits that points to a parallel between wound healing and tumor growth.

In the majority of our experiments, we have used primary cell cultures isolated from different
patients. From the healing point of view, we observed a very interesting effect that dermal
fibroblasts and keratinocytes isolated from neonates within the first 5 days after birth do
express markers of poorly differentiated and activated cells (e.g. nestin and smooth-muscle
actin in fibroblasts as well as keratin-8, -14 and -19 in keratinocytes) as compared to cells
isolated from older and adult individuals (Int J Mol Med. 2016;38 (4):1063-74). From this
knowledge, it clearly points out that surgical procedures in neonates (e.g. reconstruction of
cleft lip) should be performed within the first 5 days after birth to minimize scarring (Int J Mol
Med. 2017;40(5):1323-1334). However, neither protein nor whole genome assays revealed
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differences in the expression of Gal-1 to -15 in either fibroblasts or keratinocytes.
In conclusion, we have been able to fulfill the scientific objectives of the project.

Formular ZK, strana 4/4



