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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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Chronicky vliv arsenu na clovéka

Chronic effect of arsenic on humans

Bc. Nela Halaskova
Fakulta technologie ochrany prostredi

Arsen se stava celosvétovym problémem kvili jeho zatizeni pitné vody, prestupu do potravin a
posléze do lidského organismu, kde zplisobuje celou Skalu chronickych onemocnéni koncici
obvykle smrti. Toxicita arsenu je spojena s rliznym mocenstvim As ve slouceninach a jeho
metabolismem v organismech. Lidska populace je arsenem ovlivnéna predevsim
v rozvojovych zemich, kde je vSak také obtizné urcit pricinu onemocnéni. Onemocnéni vznikla
prijmem tohoto prvku v pitné vodé, potravinach, kontaktem s k{izi nebo vdechnutim se lisi
podle Zivotnich podminek, pohlavi, stafi jedince a dalSich parametr(.

Arsenic becomes a global problém due to its drinking water load, transfer to food and then to the human body, where it
causes a wide range of chronic diseases, usually ending in death. The Toxicity of arsenic is associated with various
valences of As in its compounds and its metabolism in organisms. The human population is mainly affected by arsenic in
developing countries, where is also difficult to determine the cause of the disease. Diseases caused by the intake of this
element in drinking water, food, skin contact or inhalation vary according to living conditions, gender, age of individual
and other parameters.



Diagnostika rakoviny pankreatu pomoci
hmotnostni spektrometrie

Diagnostics of pancreatic cancer by mass spectrometry

Bc. Martina Hoskova
Fakulta potravinarské a biochemické technologie

Rakovina pankreatu je vzhledem ke zvysujici se celosvétové incidenci a neklesajici mortalité stale
se zvysujici hrozbou. Pétiletd mira preziti pacientd je mensi nez 5 %. Diagn6za tohoto onemocnéni
prichazi ve vétSiné pripadi pozdé a pouze u 20 % pacientli se setkdvame s chirurgicky
resekovatelnym karcinomem. Mezi hlavni pficiny obtizné diagnostiky patfi pozdni klinické projevy
onemocnéni, omezena pristupnost zobrazovacich metod ke tkani slinivky bfisni a mala specifita
rutinné pouzivaného biomarkeru CA 19-9. Ve své praci se zabyvam rozliSenim krevni plazmy
pacientl s rakovinou pankreatu, rizikovych pacientd s ¢erstvé vyvinutym DM (diabetes mellitus typ
2) a zdravych jedincl. K tomuto rozliSeni vyuzivam techniku hmotnostni spektrometrie MALDI-TOF
(Matrix-Assisted Laser Desorption-lonization - Time of Flight) a nasledné data zpracovavam
pomoci PCA (analyzy hlavnich komponent), kdy se mi podafrilo rozlisit tyto skupiny. Vzhledem
k odliSnému metabolismu Zen a muzu je nutné mezi s sebou porovnavat namérena data vzdy jen
pro jedno pohlavi. Protoze je technicky obtiZzné studovat proteiny vyskytujici se v plazmé v malém
mnozstvi, je nutné najit vhodnou metodu pro odstranéni abundantnich proteinli. Po depleci
albuminu, aplikaci techniky ESI-Q-TOF MS (Liquid Chromatography-Electrospray lonization-
Quadrupole-Time of Flight Mass Spectrometry) a vyhodnoceni dat pomoci PCA-LDA (analyzy
hlavnich komponent - linearni diskriminacni analyzy) se mi podafilo identifikovat proteiny, které
by mohly slouzit jako potencionalni biomarkery karcinomu pankreatu.

Pancreatic cancer is an increasing threat due to its growing worldwide incidence and non-decreasing mortality. The five-
year survival rate of patients is less than 5%. Delays in taking apropriate cancer care are common with late-stage
presentation and only 20% of patients have surgically resectable tumors. The main causes of difficult diagnosis are late
clinical manifestations of the disease, limited accessibility of imaging methods to pancreatic tissue, and low specificity of
routinely used biomarker CA 19-9. In this work | deal with blood plasma differentiation of patients with pancreatic
cancer, high-risk patients with newly developed DM (type 2 diabetes mellitus) and healthy persons. | use MALDI-TOF
mass spektrometry followed with PCA (principal component analysis) for the sample distinction. Due to different
metabolism of females and males it is necessary to compare the measured data with each other always only among the
appropriate gender group. Because it is technically difficult to study plasma proteins in small quantities, it is necessary
to find a suitable method for removing abundant proteins. After albumin depletion, application of ESI-Q-TOF MS
technique and data evaluation by PCA-LDA (main component analysis - linear discriminant analysis), | managed
to identify proteins that could serve as potential biomarkers of pancreatic cancer.



Metformin ve vodach a diabetes mellitus
z hlediska genderové problematiky

Metformin in Waters and Diabetes Mellitus in terms of gender issues

Bc. Elizaveta lurkova
Fakulta technologie ochrany prostredi

Diabetes mellitus (DM) je chronické heterogenni onemocnéni, jehoz vyskyt stoupa ive stfedni
vékové skupiné. Je zplsobeno absolutnim (DM typu 1) nebo relativnim (DM typu 2) nedostatkem
insulinu. Projevuje se hyperglykémii a poruchou intermediarniho metabolismu, jde
o multifaktorialni onemocnéni s genetickou predispozici. Casny rozvoj DM typu 1 znamena ztratu
vice nez 10 let Zivota, DM typu 2 je ¢astéjsi u muzd, ale Zzeny mivaji zavaznéjsi komplikace a tedy
vySSi riziko Umrti. Pozornost je v reSerSni ¢asti prace proto vénovana nahledu do oblasti genderové
problematiky DM.

Prace je doplnéna praktickou ¢asti, jedna se o stanoveni metforminu (MTF) a guanylmocoviny (GU)
v pitné kohoutkové vodé (dvé odbérna mista A a B), vycisténé odpadni, Sedé a bilé vodé metodou
UHPLC/MS-MS. MTF byl v pitné kohoutkové vodé A ve sledovaném obdobi 6.11.2018 az 16.4.2019
nalezen vmnozstvi 170 az 370 ngL* avevodé B vmnozstvi 300az490ng-L*. Stanovené
hmotnostni koncentrace GU se pohybovaly v koncentracnim rozmezi 12 az 40 ng-L* pro vodu A,
40 az 85 ng-L* uvody B. Ve vodé B bylo v porovnani s vodou A zjisténé mnozstvi MTF v priiméru
asilex a GU asi 2,7x vyssi. Zjistény obsah MTF resp. GU ve vycisténé odpadni vodé
v monitorovaném obdobi 21.2. a7 24.4.2019 predstavoval 1,0 az 9,2 pg-L* resp. 110 az 300 pg-L™.
Vysledky ziskané analyzou Sedé vody prokazaly oproti MTF (0,79 az19 pg-L*) niz8i obsah GU
(<LOD az 0,19 pg-L"). V bilé vodé byl nalezen obsah MTF v koncentracnim rozmezi 3,7 az 27 pg-L*
a GU v rozmezi koncentraci 0,21 az 2,4 pg-L™.

Diabetes mellitus (DM) is a chronic heterogeneous disease that is increasing in the middle age group. It is caused
by absolute (DM type 1) or relative (DM type 2) insulin deficiency. It is manifested by hyperglycemia and a disorder
of intermediate metabolism, it is a multifactorial disease with a genetic predisposition. Early development of DM type 1
is a loss of more than 10 years of life, DM type 2 is more common in men, but women tend to have more serious
complications and thus a higher risk of death. Therefore, attention is paid to the insight into the field of gender issues
in DM.

The work is supplemented with a practical part, namely the determination of metformin (MTF) and guanylurea (GU)
in tap water (two sampling sites A and B), purified waste water, gray and white water by UHPLC / MS-MS. MTF was found
in tap water A in the monitored period 6.11.2018 to 16.4.2019 in the amount of 170 to 370 ng-L*! and in water B
in the amount of 300 to 490 ng-L!. The determined GU concentrations ranged from 12 to 40 ng-L* for water A,
40to 85 ng-L* for water B. The average amount of MTF found in water B was on average compared to water A 1.6x
and GU about 2.7 times higher. Obtained content of MTF resp. GU in purified waste water in the monitored period 21.2.
April 24, 2019 was 1.0 to 9.2 pg-L* resp. 110 to 300 pg-L?. The gray water analysis showed lower GU content
(<LOD to 0.19 pg-L?!) compared toMTF (0.79 to 19pg-l?). In white water, the MTF content was found
to be in the concentration range of 3.7 to 27 pg-L* and GU in the concentration range of 0.21 to 2.4 pg-L™%.


https://student.vscht.cz/dipl_uc/index.php?id=f4a252a3601303efcc6d3bced455aad9&tid=&do=main&doo=detail&did=29394
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Muze nanotechnologie prispéet ke snizeni
infekci endoprotéz?

Can nanotechnology help to reduce infections of endoprostheses?

Bc. Klara Zemanova
Fakulta potravinarské a biochemické technologie

Kloubni nahrady se stavaji stale Castéjsi soucasti bézného Zivota starnouci populace. Infekce
spojené s endoprotézami patfi mezi nejzavaznéjsi komplikace tohoto ortopedického zasahu.
Vtomto kontextu jsou klinicky vyznamnymi zastupci zejména bakterie Staphylococcus aureus
a Cutibacterium acnes. PfestozZe tyto druhy jsou béznymi koznimi komenzaly ¢lovéka, kontaminace
rany pfi chirurgickém zakroku muGze mit fatalni nasledky, které ¢asto vedou az k reimplantaci
nahrady.

Naproti antibiotické profylaxi pfed operaci stoji jeden z inovativnich pfistupl pro predchazeni
komplikaci po operaci a sice modifikace samotného materialu pro vyrobu kloubnich nahrad
pomoci nanotechnologii. Pred aplikaci modifikovanych endoprotéz je nutné znat Gcinky
antimikrobialnich latek, které lze k uc¢ellim funkcionalizace materiald pouzit. Tato studie se zabyva
riziky infekce spojenymi s totalni endoprotézou ramenniho kloubu. Jako rizikovy faktor zde hraje
roli i samotné pohlavi, jelikoz pravdépodobnost odmitnuti kloubni nahrady ramenniho kloubu se
znacné lisi u muzl a Zen. Studie ukazuji, Ze u muzl je patrné nebezpeci infekce vyznamné vyssi.
Cilem této prace je zkoumani antimikrobidlnich vlastnosti polyamidovych funkcionalizovanych
nanomaterialll pomoci specidlné sestavené aparatury. V této praci byly zkoumany
nanomaterialové nosice, do nichz se podafilo inkorporovat nanocastice dusi¢nanu stfibrného
a chlorhexidinu. Byla zjisténa zvySend antimikrobidlni aktivita u modifikovanych nanomateriald,
coz by mohlo byt vyuzito pfi prevenci odmitani kloubnich nahrad.

Joint replacements are becoming an increasingly common part of the daily life of an aging population. Infections
associated with endoprostheses are among the most serious complications of this orthopedic intervention. In this
context, Staphylococcus aureus and Cutibacterium acnes are particularly clinically relevant. Although these species are
the common skin commensals of humans, contamination of the wound during surgery can have fatal consequences,
often leading to reimplantation of the surrogate.

Opposite to antibiotic prophylaxis before surgery is one of the innovative approaches for preventing complications after
surgery, namely modification of the material which is used for the production of endoprostheses using
nanotechnologies. Before applying modified endoprostheses, it is necessary to know the effects of antimicrobial agents
that can be used for the functionalization of materials. This study deals with the risks of infection associated with total
shoulder arthroplasty. Gender plays a role as a risk factor, as the likelihood of rejection of joint replacement of the
shoulder joint varies greatly between men and women. Studies show that the risk of infection in men seems to be
significantly higher.

This work aims to investigate the antimicrobial properties of polyamide functionalized nanomaterials using a specially
designed apparatus. In this work, nanomaterial carriers into which nanoparticles of silver nitrate and chlorhexidine were
incorporated were investigated. The increased antimicrobial activity has been found in modified nanomaterials, which
could be used to prevent rejection of joint replacements.



