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SOUHRN

Nélezy castic kovd v patologicky zménénych tkanich, jako jsou zénétlivé léze, nadory a jing, vedly k myslence, Ze mohou souviset se
vznikem né&kterych idiopatickych chorob. Pro pochopeni efiopatogeneze nemoci, spojenych s pritomnosti nano- a mikro&éstic v orga-
nizmu, vznikla nové oblast patologie - nanopatologie. Cetné vyzkumy prokdzaly, Ze nanocéstice mohou vstupovat do lidského organiz-
mu vdechovanim nebo poZitim. Prichodem pies plicni alveoly, koZi nebo strevni sliznici se dostévaii do krve a lymfy, kdy jsou déle roz-
vadény do dalsich orgénd. Existuje Fada studii, ve kterych byl popsén negativni vliv ultrajemnych &éstic na respiraéni a kardiovaskular-
ni systém. Rovnéz dochdzi k ukladani t&chto &astic v tkanich. Vyzkumy také prokdazaly, ze nékteré nanocéstice jsou schopny prochazet
péry jaderné membrany, kdy hrozi riziko poskozeni genetické informace butiky. Rovnéz jsou schopny prochézet pres hematoencefali-
ckou a placentérni bariéru. Nelze také opomenout jejich Glohu v indukei oxidativniho stresu. Hlavnim ndstrojem k identifikaci téchto
&astic je skenovaci elektronova mikroskopie s energiové disperzni spektroskopii (ESEM-EDS). Na zdkladé tohoto vy3etieni |ze ziistit pri-
bliznou velikost, morfologii a elementarni slozeni &astic. Chybi viak metodika, které by umoznila kvantitativni hodnoceni. Potenciél na-
nopatologie Ize spatiovat v objasnéni etiopatogeneze Fady onemocnéni a to nejenom respiraéniho, kardiovaskularniho, ale i Fady dal-
Sich orgdnovych systémo.
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Nanopathology as a new scientific discipline. Minireview

SUMMARY

The detection of metal particles in the pathologically altered tissues (eg. in inflammatory lesions or tumors) led to the idea that they
might be associated with emergence of some idiopathic diseases. To understand the etiopathogenesis of diseases associated with the
presence of nanoparticles in the tissue there is a new area of patology - nanopathology. Numerous studies have shown that nanopar-
ticles can enter the human body through inhalation or ingestion. Through the pulmonary alveoli, skin and intestinal mucosa, the nano-
particles may reach the blood and lymphatic system, which subsequently distributes them to other target organs. Epithelial surfaces of
conjunctiva and skin represent another potential way of penetration of nanoparticles into the body. There is a number of studies, which
described the adverse effects of ultrafine particles on respiratory and cardiovascular system. Recent studies have also shown that some
nanoparticles are able to pass through the pores of the nuclear membrane, where they may pose a risk of damage to cells and gene-
tic information and they are also potentially capable to cross the placental and hematoencephalic barriers. Further, their role in the in-
duction of oxidative stress is significant in relation to the mutagenesis. Scanning electron microscopy with energy disperse spectroscopy
(SEM-EDS) represents a suitable tool for identification of metal-based particles in tissues and body fluids. Importance of nanopathogy
can be seen in the elucidation of the etiopathogenesis of many diseases, not only of respiratory and cardiovascular systems, but also of
many other organ systems.
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Pfedmluva

Timto &lénkem bychom rédi zvysili povédomi odborné patologic-
ké vefejnosti o problematice nano&éstic a nanotechnologiich, které
v poslednich letech zaznamenévaii takika ve viech odbornostech ex-
panzivni rozvoj, a kromé vyhod, které s sebou prinéseji, mohou zpo-
sobovat i zdravoni rizika lidské populaci. Objasnit Glohu potencio-
nélniho G&inku nanoéastic na zdravi &ovéka a zhodnoceni envir-
onmentdlnich rizik nano&dstic v pracovnim i Zivotnim prostredi patii
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k prioritam vyzkumnych aktivit ¢etnych obord zdravotnictvi. Obor
patologie by proto nemél zostavat pozadu a mél by se urychlen& za-
pojit do studia vlivu nano&astic na etiopatogenezu lidskych onemoc-
néni. Identifikace zdravomich rizik a hodnoceni vlivu na zdravi, dé-
le vyvoj, ovéFeni a validace novych citlivych biomarkerd expozice
a G¢inkd nano&éstic, stejné jako individudlni, genetické, behaviordl-
ni, socioekonomické, environmentdlni a instituciondlni determinc:nty
zdravi a zpUsoby eliminace rizikovych faktord na viech Grovnich, pat-
1 k hlavnim nosnym bodom vyhléseného Resortniho programu vyzku-
mu a vyvoje Ministerstva zdravotnictvi Ill (RPV 1lI)(1).

UVOD DO PROBLEMATIKY

Nano je predpona soustavy Sl a znamend jednu miliardtinu. Po-
chézi z feckého slova vavo(, coz znamend trpaslik. Od prelomu



