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Prof. Dr. Ing. Julie Hamackova, doktor chemickych véd, patfila k prvnim Zendm studujicim
na technickych vysokych $kolach v Ceskoslovensku. Byla prvnim chemikem, ktery se u nas vénoval
vyhradné chemii odpadni vody. Vyznamné se podilela na vyvoji technologii v Cistirné odpadnich
vod v Bubenci. Béhem své védecké kariéry nashromazdila mnoho materialu pro pozdéjsi knizni
publikace a téz se starala o vychovu novych odbornikd, vypracovala podrobné predpisy pro praci
na rozborech vody. Je povazovana za zakladatelku ¢eské hydrochemie.

1. dubna 1954 byla jako vibec prvni zena na vysokych skolach technickych jmenovana profesorem
chemie vody. V roce 1955 ji byla udélena védecka hodnost doktora chemickych véd a vyznamenani
za vynikajici praci. Ucastnila se i fizeni VSCHT Praha: v letech 1955/56 byla prodékanem
aodr. 1957 do r. 1959 dékanem Fakulty technologie paliv a vody.
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Analyza odéru prirodniho kaucuku

Analysis of natural rubber odor

Bc. Agata Foitlova
Fakulta chemické technologie

Prirodni kau¢uk (NR) patfi mezi nejvyznamné;jsi suroviny v gumarenském pramyslu. Z chemického
hlediska je NR cis-1,4-polyisopren (pfiblizné 92%) a zbytek tvofi nekaucukové slozky (bilkoviny,
fosfolipidy, sacharidy, barviva, ...). Nekaucukové slozky NR, ale i zbytky nékterych latek
potrebnych kvyrobé suchého kaucuku, jsou pravdépodobné zodpovédné za to, Ze je tento
material senzoricky vyrazny, coZ se nejvice projevuje pfi jeho zpracovavani. To mize byt zdrojem
problémud gumarenskych podnikd, které se ¢asto nachazi blizko obydlenych ¢asti mést. Proto
gumarenské podniky provadéji senzorickou zkousku, kterd zavisi na slozeni komise. Je znamo,
Ze Zeny vykazuji vyssi citlovost na senzoricky vyrazné latky, coz mize vysledek zkousky ovlivnit.

Cilem této prace bylo provést senzorickou zkousku pfirodniho kaucuku u Zen a muzd. Dale
analyzovat latky zpUsobujici odér. Analyza byla provadéna plynovou chromatografii
s hmotnostnim spektrometrem (GC-MS) metodou headspace a mikroextrakci tuhou fazi (SPME
vlakno) jak za mirné zvySené teploty, tak za teploty zpracovatelské. Data ziskana mérenim
na GC-MS a senzorickou zkouskou byla peclivé porovnana a vyhodnocena.

Natural rubber (NR) is one of the most important raw materials in the rubber industry. From a chemical point of view, NR
is cis-1,4-polyisoprene (approximately 92%) and the rest consists of non-rubber components (proteins, phospholipids,
carbohydrates, dyes,...). The non-rubber components of NR, as well as the residues of some substances needed for the
production of dry rubber, are probably responsible for the fact that this material is sensory significant, which is most
evident in its processing. This can be a source of problems for rubber companies, which are often located near populated
parts of cities. Therefore, rubber companies perform a sensory test, which depends on the composition
of the commission. It is known that women show a higher sensitivity to sensory substances, which may affect the test
result.

The purpose of this research was the performance of a sensory test of natural rubber by women and men. Further to
analyze the substances causing odour. The analysis was executed by gas chromatography with mass spectrometry
(GC-MS) by headspace and solid phase microextraction (SPME fiber) both at slightly elevated temperatures and
at processing temperatures. The data obtained by GC-MS measurements and sensory testing were carefully compared
and evaluated.



Vliv deficience tryptofanu ve strave matky
na rozvoj uzkostnych poruch v dospélosti
potomka

Influence of tryptophan deficiency in the mother’s diet
for the development of anxiety disorders in the adult offspring

Bc. Gabriela Janikova
Fakulta potravinarské a biochemické technologie

»,MUzZe podvyziva matky, ¢i antidepresiva uzivana po dobu téhotenstvi ovlivnit dusevni poruchy
potomka v dospélosti?“ Diky mnohym vyzkumuim jiz dnes vime, Ze psychické i fyzické zdravotni
stavy, stejné jako navyky zZivotniho stylu gravidni Zzeny, se odrazi na jeho zdravi. Vyznamnou roli
v rovnovaze duse i téla hraje serotonin. Ten vznikd enzymatickou pfeménou tryptofanu, ktery je
esencialni aminokyselinou. Zaméfila jsem se na dopad deficience tryptofanu v téle matky
na potomka v embryonalnim vyvoji. Nespravny pomér aminokyselin, jak u lidi, tak u zvirat,
ovliviiuje mnohé pochody v téle, a tim méni i hladinu serotoninu. Behavioralnimi testy jsem ovérila
Uzkostné a kompulsivni aspekty v chovani dospélych potkanl Sprague-Dawley. Rozdil mezi samci
a samicemi kontrolni a testovaci skupiny vSak vypovida o odliSnostech spise v socialnim chovani
v brzkych tydnech po narozeni. Ve spojeni poznatk( vyplyva, Ze pouze strava ¢i antidepresiva
nejsou schopny ucinit vyrazné zmény v jednani na denni bazi dospélého. Co vSak ale ovlivnit
mohou, jsou jisté tendence chovani ¢i psychickou stabilitu pfi zvladani situaci v obtiznych
Zivotnich etapach.

"Can maternal malnutrition or antidepressants affect the mental disorders?” Focused on the impact of the mother's
lifestyle on the development of mental disorders in adulthood of her child. We already know from many studies that
mental and physical health conditions, as well as the lifestyle habits of a pregnant woman, affect baby’s health.
Serotonin plays an important role in the balance of soul and body. It is formed by the enzymatic conversion
of tryptophan, which is an essential amino acid. We focused on the impact of tryptophan deficiency in the mother's body
on the offspring in embryonic development. The wrong ratio of amino acids, both in humans and animals, affects many
processes in the body, and thus changes the level of serotonin. We verify anxiety by behavioral tests and compulsive
aspects in the behavior of adult Sprague-Dawley rats. However, the difference between male and female control and test
groups in social behavior are rather more different in the early weeks after birth. The combination of findings shows that
only diet or antidepressants are not able to make significant changes in adult behavior on a daily basis. However, what
they can influence are certain tendencies of behavior or mental stability in difficult life stages.



Mikropolutanty ve vodach:
riziko pro ekosystém a clovéka

Micropollutants in water: risk for ekosystem and human

Bc. Vojtéch Kuzel
Fakulta technologie ochrany prostredi

Znedistujici latky vyskytujici se v Zivotnim prostredi, predevsim ve vodé, v nizkych koncentracich,
tzv. mikropolutanty, se stavaji stale vice diskutovanym tématem. Prokazatelné ovliviuji vodni
ekosystémy a spolecCenstva, Casto znamenaji riziko i pro Clovéka. Ackoliv se vyskytuji pouze
v nizkych koncentracich, fadové (ng/l - pg/l), nékteré z nich, napfiklad latky ruSici endokrinni
systém (EDC), vyznamné plsobi na samci cast populace, obojzivelniky a ptaky. Ve vodnich
ekosystémech pak dochazi kfeminizaci vodnich zivocCichll. Bohuzel neustald expozice lidi
nékterym z mikropolutant(i negativné dopada na zdravi a vyvoj muzli a zen. Mikropolutanty jsou
v dnedni dobé vyzva, které je nezbytné vénovat pozornost. Zvladneme v ,,dobé |ékové“ zredukovat
mnozstvi rezidui [éCiv v Zivotnim prostfedi? Dokazeme si poradit s kontaminaci zdrojl pitné vody
pesticidnimi latkami?

Jednou z G¢innych metod, jak tyto latky z vody odstranit, jsou pokrocilé oxidacni procesy, kterymi
se zabyva tato prace. Vénovali jsme se testovani uc¢inku kombinace peroxidu vodiku a UV zareni
(H,0,/UV). Tento pokrocily proces byl sledovan v poloprovoznim méfitku srealnym odtokem
z Cistirny odpadnich vod.

Pollutants occurring in the environment, especially in water, in low concentrations, so-called micropollutants, are
becoming an increasingly discussed topic. They have been shown to affect aquatic ecosystems and communities
and often pose a risk to humans. Although they occur only in low concentrations, on the order of (ng/L - pug/L), some
of them, such as endocrine disruptors (EDCs), have a significant effect on the male population, amphibians and birds.
Aquatic animals then feminize in aquatic ecosystems. Unfortunately, the constant exposure of humans to some
of the micropollutants has a negative impact on the health and development of men and women. Micropollutants are
nowadays a challenge that needs to be addressed. Can we reduce the amount of drug residues in the environment
in the "drug age"? Can we deal with the contamination of drinking water sources with pesticides?

One of the effective methods to remove these substances from water are advanced oxidation processes, which are
the subject of this work. We tested the effect of a combination of hydrogen peroxide and UV radiation (H202/UV). This
advanced process was monitored on a pilot scale with a real outflow from the wastewater treatment plant.
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Zdravotni rizika v dusledku znecisténi plasty

Health risks due to plastic pollution

Martina Nova
Fakulta technologie ochrany prostredi

Jednim z nejaktualnéjSich témat Zivotniho prostredi je zneciSténi vody plastovymi odpady. Tato
problematika se dotyka nejen ocednli a mofi, ale také sladkovodnich jezer, fek a v neposledni fadé
pitné vody. Plastové znecisténi je problematické z nékolika hledisek. Kromé primého kontaktu
vodnich organismu s plasty jsou zde navazané vlivy jako desorpce toxickych latek z odpadd,
ale rovnéz transport znecisténi pomoci adsorpce na plastové ¢astice.

Pravé tyto skryté procesy mohou opét ovliviiovat pfimo vodni organismy, ale rovnéz clovéka.
Polutanty mohou cestovat v potravnim fetézci az pfimo ovlivni i lidsky organismus. Jednim
ze studovanych vlivli jsou endokrinni disruptory napfiklad v podobé ftalatd, které maiji vliv
na hormonalni systémy. To se mlzZe tykat jak pohlavnich hormonl, tak produkce inzulinu v téle.

Jednou z alternativ, jak snizit plastové znecisténi v prirodé, je produkce bioplastd. V mé praci jsem
se zaméfila na specialné vyvijeny biodegradabilni polymer ve smési s dfevni mouckou. Materialy
byly podrobeny testim anaerobni rozlozitelnosti a kvality produkovaného bioplynu. Smési
vykazovaly vysokou vytéZznost a kvalitu bioplynu a rovnéz se ukazaly jako dobfe anaerobné
rozloZitelné. Tyto bioplasty byly vyvijeny za uUcelem vyroby jednordzovych gastronomickych
pomucek.

One of the most pressing environmental issues is plastic pollution, which concerns not only the oceans and the seas, but
also freshwater lakes, rivers and, last but not least potable water. Plastic pollution is problematic for several reasons.
Aside from the direct contact of aquatic organisms with plastics, there are related effects such as the desorption of toxic
substances from the waste or the transport of the pollution by adsorption on plastic particles.

These hidden processes could not only affect aquatic organisms directly, but also humans. The pollutants can travel
in the food chain directly to the human organism. Endocrine disruptors are one of the studied influences, e.g. phthalates
which influence hormonal system. It relates to both sex hormones and insulin production in the body.

One of the ways we can reduce plastic pollution in nature is the production of bioplastics. This study focuses
on the mixture of a specially developed biodegradable polymer and wood powder, which we tested for anaerobic
degradability. We also tested the quality of produced biogas. The yield and the quality of biogas were high, moreover
the materials proved to be well-degradable anaerobically. The bioplastics were developed for the production
of disposable gastronomic tools.



Endokrinni disruptory, cytokiny a obezita:
Jakou roli hraji v syndromu polycystickych

ovarii?

Endocrine disruptors, cytokines and obesity: What role do they play
in polycystic ovary syndrome?

Ing. Markéta Simkova
Fakulta potravinarské a biochemické technologie

Syndrom polycystickych ovarii (PCOS) je komplexnim a heterogennim onemocnénim, které
sesprevalenci pfiblizné 5-10 % radi mezi jednu z nejvyznamnéjSich endokrinopatii
u premenopauzalnich Zen. Casto jej doprovazi metabolické, reprodukéni a neuroendokrinni
poruchy. V expresi PCOS hraji roli jak genetické, tak environmentalni faktory, jasna pficina vzniku
vSak dosud neni zcela objasnéna, coz komplikuje i samotnou diagnostiku. Cilem studie byla
analyza jak jiz znamych, tak potencialnich novych biomarkerd PCOS u presné definovaného
souboru Zen. Spravnost vybéru pacientek z velké skupiny Zen s podezienim na diagnézu PCOS byla
posouzena nezavisle dvéma experty v oboru.

U dvaceti zdravych Zen s télesnou vahou v normé, deviti zen trpicich PCOS s télesnou vahou
vnormé a deseti obéznich Zen trpicich PCOS jsme porovnali hladiny steroidnich hormond,
vybranych endokrinnich disruptord, cytokinl a metabolickych parametr(. K posouzeni rozdilli
mezi skupinami byl pouzit Mann-Whitney U test, pro vztahy jednotlivych parametrid byly stanoveny
Spearmanovy korelacni koeficienty.

Signifikantné vyssi  hladiny BPA, Anti-Milleridnského hormonu, lutropinu, poméru
lutropin/folikulostimulacni hormon, testosteronu, androstendionu, 7B-OH-epiandrosteronu
a cytokinl (IL-6, VEGF, PDGF-bb) byly stanoveny u stihlych PCOS Zen. Mezi zenami s PCOS
s ohledem na télesnou hmotnost nebyly nalezeny rozdily na hormonalni trovni, vyznamné se vSak
liSily v metabolickych parametrech. Zatimco obézni Zeny trpici PCOS mély signifikantné vyssi
insulinovou rezistenci, Fatty Liver Index, hladiny triglyceridd a cytokind (IL-2, IL-13, IFN- y), Stihlé
zeny s diagnézou PCOS mély vySe uvedené parametry v normé fyziologickych hodnot. V expozici
parabenlim nebyly pozorovany zadné vyznamné rozdily.

Potvrdil se predpoklad, Ze obezita znaky PCOS zhorSuje a vede k jeho metabolickym rizikdim.
Studie jako prvni poukazala na moznost vyuziti 7B-OH-epiandrosteronu coby nového
diagnostického markeru. Zatimco korelace zvysenych hladin BPA sdiagnézou PCOS byla
potvrzena, parabeny byly ze spektra potencialnich marker(i onemocnéni vylouceny.

Polycystic ovary syndrome (PCOS), a complex and heterogeneous disorder with a prevalence of approximately 5-10 %
of premenopausal women, is considered one of the leading endocrinopathy in women. PCOS is usually accompanied
by metabolic, reproductive, and neuroendocrine derangements. Its underlying causes remain uncertain, but they are
likely to be both genetic and environmental/nutritional, which makes its diagnostics difficult. The aim of the study was
to analyze already known markers along with the new potent ones that may help in the diagnostics. A group of selected
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PCOS women was carefully defined by two experts in the field independently, as a correct diagnosis is often a pitfall
of clinical studies.

This study consisted of nine women forming a ‘normal-weight PCOS’ group, ten women forming a ‘obese PCOS’ group
and twenty healthy controls. The levels of endocrine disruptors, steroid hormones, cytokines, and metabolic parameters
were analyzed. Differences between the groups were assessed using the Mann-Whitney U test. Spearman correlation
coefficients were calculated for the relationship of the individual parameters.

Significantly higher levels of BPA, Anti-Millerain hormone, lutropin, lutropin/folitropin ratio, testosterone,
androstenedione, 7B-OH-epiandrosterone, and cytokines (IL-6, VEGF, PDGF-bb) were found in normal-weight PCOS
women compared to controls. In PCOS women concerning the weight, there were no differences in hormonal, but
in metabolic levels. Obese PCOS women had significantly higher insulin resistance, fatty-liver index, triglycerides,
cytokines (IL-2, IL-13, IFN-y). No differences were observed in the paraben exposure.

The assumption that obesity worsens the symptoms of the disease and leads to its worse metabolic manifestations has
been confirmed. This study is the first to point out the possibility of using 73-OH-epiandrosterone as a new diagnostic
marker. While the correlation of increased levels of BPA in PCOS women was confirmed, parabens were excluded from
the spectra of potential markers of the disease.

I Simkovd M, Vitk(i J, Koldtorovd L, Vrbikovd J, Vosdtkova M, Vceldk J, Duskovd M. Endocrine Disruptors, Obesity,
and Cytokines - How Relevant Are They to PCOS? - Physiol Res. 2020; 69 (Suppl 2), S279-5293.

Tato prace vznikla za podpory Specifického vysokoskolského vyzkumu - projekt A2_FPBT_2020_017 a grantu MZ-CR RVO
(Endokrinologicky dstav - EU, 00023761).



Tvorba biofilmu  Cutibacterium  acnes:
zdravotni komplikace a snimi spojené
genderové aspekty

Biofilm formation of Cutibacterium acnes: health complications
and related gender aspects

Bc. Klara Zemanova
Fakulta potravinarské a biochemické technologie

Grampozitivni bakterie Cutibacterium acnes je za fyziologickych podminek koZznim komenzalem,
avSak mulze byt i oportunnim patogenem zplisobujicim invazivni chronické infekce. Mezi
nejznaméjsi onemocnéni spojované s Cutibacterium acnes patfi acne vulgaris; klinicky vyznamna
je i souvislost s celou fadou dalSich chorob. Znamymi faktory v rozvoji patogeneze acne vulgaris
jsou hormonalné ovlivnéna tvorba kozniho mazu, folikularni retencni hyperkeratéza a kolonizace
folikulli Cutibacterium acnes. Diky zvySené sekreci androgenud (zvlasté testosteronu) dochazi u
muzl ke zvySené tvorbé kozniho mazu. Maji také vyssi celkovy pocet mazovych zlaz, a diky témto
faktorm jsou muzi vystaveni vétSimu riziku rozvoje akné v porovnani s Zenami. Dllezité je v tomto
kontextu je také psychologické hledisko. Zeny s timto onemocnénim maji vétsi sklony k uzkostem
a depresim, a proto by mél klinicky management zohledrovat i rizika spojend s genderem.

Patogenita Cutibacterium acnes je dana celou fadou virulentnich faktor(i. V této praci je dale
rozebirana zejména tvorba biofilmu a produkce extracelularni lipasy. Biofilm zvySuje odolnost
bakterii vlci antibiotik(im i dalSim baktericidnim latkam, coZ negativné ovliviiuje Uc¢innost léCby.
Lipasa sekretovana pfisedlymi bufikami ma vyssi enzymatickou aktivitu, jeji pusobeni pfrispiva
k rozvoji zanétu tim, Ze drazdi sténu vlasového folikulu.

Vlysoce biokompatibilni polyamidové nanomateridly funkcionalizované chlorhexidinem slouzi
v nasi laboratofi jako model pro studium pfisedlych bunék. Zkoumame také vliv baktericidnich
latek na tvorbu biofilmu a miru transkripce vybranych faktor( virulence. Vysledky doposud
provedenych analyz ukazuji, ze tyto nanomaterialy ucinné potlacuji tvorbu biofilmu, coz by mohlo
byt vyuzito v fadé medicinskych aplikacich.

The gram-positive bacterium Cutibacterium acnes is a skin commensal under physiological conditions, but it can also
be an opportunistic pathogen causing invasive chronic infections. The most well-known diseases associated
with Cutibacterium acnes include acne vulgaris; however, the connection with a number of other diseases is either
clinically significant. Known factors in the development of the pathogenesis of acne vulgaris are hormonally affected
sebum production, follicular retention hyperkeratosis and colonization of follicles by Cutibacterium acnes. Due to the
increased secretion of androgens (especially testosterone), men show increased production of sebum. They have also
a higher total number of sebaceous glands and, due to these factors, a greater risk of developing acne compared
to women. Another important aspect of acne vulgaris are the psychological effects. Women with this disease have
a higher tendency for anxiousnes and depression. The Clinical management should be aware of gender-related risks
of this disease.



The pathogenicity of Cutibacterium acnes is given by a number of virulence factors. In this context, biofilm formation and
extracellular lipase production are further discussed. Biofilm increases the resistance of bacteria to antibiotics and other
bactericidal substances, which negatively affects the effectiveness of treatment. Lipase secreted by sessile cells has
a higher enzymatic activity, its action contributes to the development of inflammation by irritating the wall of the hair
follicle.

Highly biocompatible polyamide nanomaterials, functionalized with chlorhexidine, serve in our laboratory as a studying
model of the sessile cells. The current research is investigating the effect of bactericidal substances on biofilm formation
and the rate of transcription of selected virulence factors. The first results results show that these nanomaterials are
effective in suppressing biofilm formation, which could be used in a number of medical applications.



