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SOUHRN

Nadorové mikroprostiedi vyrazné ovliviiuje riist a metastazovani nadorovych bunék, pricemz k hlavnim faktordm patfi angiogeneze a inhibice imunitniho
systému potlacujici jeho efektorovou funkci. V nasi analyze jsme se zaméfili na stanoveni mikrovaskularni denzity (MVD), kvantifikaci FOXP3* T regula¢nich
lymfocytt (Treg) a PD-L1 lymfocytd, které jsou spojovény s mechanismem imunitniho Uniku nadorovych bunék. Vysettili jsme 95 koznich melanoma a 25
melanocytéarnich névu jako kontrolni skupinu. Melanomy byly rozdéleny do ¢tyr skupin dle klasifikace TNM - pT1 (35), pT2 (21), pT3 (21), pT4 (18). Sledované
parametry detekovany na parafinovych fezech metodou nepfimé imunohistochemie a hodnoceny svételnym mikroskopem v centru (C) i na periferii (P) nadoru
na plose Tmm?, v misté nejvétsiho zastoupeni (tzv. ,hot spot”). Zaznamenali jsme signifikantni vzestup MVD korelujici se stadiem onemocnéni, a to zejména
na periferii nadord (p=0,0001). Exprese PD-L1 na lymfocytech byla zvysena u melanomut pT3 a pT4 stadii, rovnéz zejména na periferii 1ézi (p=0,0001). MnoZzstvi
FOXP3 lymfocytl pozitivné korelovalo se stadiem onemocnéni, pficemz vyssi hodnoty byly zaznamenany v centru nadort (p=0,008). Nase prace prokazuje,
Ze stimulace angiogeneze a navozeni adaptivni imunitni odpovédi koreluji se stadiem melanomu. K nejvyraznéjsim zménam dochazi na periferii tumoru, coz
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The changes of angiogenesis and immune regulations in stromal microenvironment of cutaneous
melanomas

SUMMARY

Tumour microenvironment contributes to growth and metastasis, where angiogenesis and immune alteration suppressing its effectory function belong to
main factors. Our study is focused on an analysis of microvascular density (MVD), quantification of FOXP3*T regulatory lymphocytes (Tregs) and PD-L1 lym-
phocytes, which are associated with a tumour-cells immune escape mechanism. We examined 95 cutaneous melanomas devided in four groups according
to TNM classification - pT1 (35), pT2 (21), pT3 (21), pT4 (18) and 25 melanocytic nevi as a control group. Investigated parameters were detected on paraffin
embedded tissues by indirect immunohistochemistry, and evaluated by light microscope in central (C) and at peripheral regions (P) on a Tmm?,hot spot”
region (the area of the highest density). We found a significant MVD increase correlating with a stage of disease, mostly at the edge of tumours (p=0,0001).
Lymphocytic PD-L1 expresion was increased in melanomas of pT3 and pT4 stages, also predominantly at the periphery of lesions (p=0,0001). Numbers of
FOXP3 lymphocytes positively correlated with a melanoma stage, where higher values were observed in central areas (p=0,008). Our study documents
that stimulation of angiogenesis and induction of an adaptive immune response correlate with a melanoma stage. The most prominent changes are at
the tumour periphery confirming heterogeneity of a tumour stroma, which is more prominent in advanced tumours, and which may contribute to higher
agresivity of these stages.
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Nadorova transformace tkané je komplexni a vicestupriovy
proces, ve kterém je podstatné porusen rovnovazny stav orga-
nismu a koordinace proliferace bunék (1). Podstatnou a neod-
délitelnou soucast kazdého maligniho nddoru tvofi nenddorova
hostitelska tkan oznacovana jako stroma, které vytvafi optimal-
ni podminky pro rdst nadorovych bunék (2).

Stroma zahrnuje fibroblasty, endotelie, imunitni burnky, so-
lubilni molekuly a extracelularni matrix. Za fyziologickych pod-
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minek je stromalni mikroprostfedi povazovano za hlavni faktor
udrzujici tkdriovou homeostazu. Je zdrojem rlstovych faktord,
Zivin, kysliku, dale prostfedim pro difuzi tekutin, iont(, hormo-
nd, plynd i odpadnich produktd. U malignich nddort dochazi
k jeho vyznamnym alteracim fenotypu. Medidtory a rlstové
faktory produkované nadorovym parenchymem indukuji stro-
malni zmény, které nasledné reciprocné prispivaji k malignimu
chovéni nadorovych bunék - proliferaci, invazi, angiogenezi, mi-
graci a metastazovani (1-3).

V ramci tumoru jsou jednotlivé komponenty stromatu distri-
buovény nepravidelné, coz vede k vyrazné heterogenité mikro-
prostredi. Nadorova angiogeneze, neboli tvorba novych cév je
povazovana za jeden z hlavnich procestl nezbytnych pro rist
avyzivu rychle rostouci nddorové tkéné, a dilezita je i pro vytva-
feni metastaz (4). Angiogeneze v tumoru je dynamicky proces
v ¢ase a jeji hodnoceni neni proto jednoduché (5,6).
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