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1. Introduction, aims

Alternariol (AOH) is a carcinogenic and xenoestrogenic mycotoxin
produced by the Alternaria filamentous fungi. AOH frequently occurs as a
contaminant in tomato juice, wine, and oilseeds. Human serum albumin
(HSA) is the most abundant protein in the circulation. Albumin binding of
exogenous and endogenous compounds may have an impact on their
pharmaco- or toxicokinetic properties. Cyclodextrins (CDs) are ring-shaped
oligosaccharides composed of glucose subunits. CDs have a hydrophilic
external surface and a lipophilic internal cavity which makes them suitable
for the formation of ,,host-guest” type complexes with apolar molecules such
as certain mycotoxins. Previous studies have demonstrated that CD
technology can suitable for the sensitization of analytical methods and for the
development of new toxin binders.

In our experiments we aimed to investigate the interactions of AOH
with albumin and CDs to receive detailed information about the toxicokinetic
properties of the mycotoxin, and to identify novel CD-based mycotoxin
binders. Binding constant were determined based on fluorescence
spectroscopic studies. The binding site of AOH in albumin was tested using
spectroscopic and ultrafiltration methods. The stability of AOH-CD
complexes and the CD-induced enhancement in the fluorescence of the
mycotoxin were investigated under acidic, physiological, and alkaline
conditions. The toxin binding ability of insoluble B-CD bead polymer was
tested in aqueous buffers as well as in spiked wine and tomato juice samples.

2. Methods

Fluorescence spectroscopic measurements were performed using Hitachi
F-4500 fluorimeter at +25°C. The binding constant of AOH-HSA complex
was determined employing three methods, based on: fluorescence quenching
(Aex =295 nm, Aem = 340 nm), the albumin-induce increase in the fluorescence
of AOH (Aex = 345 nm, Aem = 455 nm), and the energy transfer between HSA
and AOH (hex =295 nm, Aem = 455 nm). The stability of AOH-HSA complex
was evaluated employing the graphical application of Stern-Volmer equation
and the Hyperquad2006 software. The species-dependent alternations
regarding the albumin binding of AOH were tested using human, bovine,
porcine, and rat serum albumins.

Furthermore, the effects of site markers on AOH-HSA interaction were
also tested. We used many Site | (furosemide, phenylbutazone, glimepiride,
indomethacin), Site Il (naproxen, ibuprofen), and heme site (ethinylestradiol,
methyl orange, bilirubin, and teniposide) markers, during which their impacts
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on the emission signal of the AOH-HSA complex (Aex = 345 nm, Aem = 455
nm) were examined in PBS (pH 7.4).

The binding site of AOH on HSA was also investigated employing
ultrafiltration. In this experiment, Site | (warfarin), Site Il (haproxen), and
heme site (S-campthothecin) ligands were applied. Samples, containing site
markers and HSA without and with 10 or 20 uM AOH, were passed through
the filters with 10 kDa molecular weight cut-off value. The concentration of
naproxen in the filtrate was determined with HPLC-UV, while warfarin and
S-camptothecin were quantified by HPLC-FLD.

Effects of the environmental pH on the stability of AOH-CD complexes
regarding native, randomly methylated, and quaternary ammonium f- and y-
CDs as well as the CD-induced increase in the fluorescence of the mycotoxin
were investigated in acidic (pH 5,0), physiological (pH 7,4), and alkaline (pH
10,0) buffers, employing fluorescence spectroscopy. Furthermore, the
interactions of AOH with sulfobutyl-B-CD (SBBCD), soluble SBBCD
polymer, and sugammadex were determined under physiological conditions
(PBS, pH 7.4). Binding constants were calculated with the graphical
application of Benesi-Hildebrand equation.

In the next experiments, we tested the extraction of AOH from aqueous
solutions by insoluble B-CD bead polymer (BBP). AOH removal was
examined under acidic (pH 3.0 and pH 5.0), physiological (pH 7.4), and
alkaline (pH 10.0) conditions. After the incubation of the mycotoxin solutions
with increasing concentrations of BBP in a thermomixer, BBP was removed
by pulse centrifugation, then the AOH concentration in the supernatant was
quantified by HPLC-FLD. Furthermore, the influence of incubation time and
temperature on the toxin extraction was tested as well. Regenerability and
reusability of BBP after AOH binding were also examined. The bound
mycotoxin was eluted from BBP in two consecutive steps with 50 v/v%
ethanol-water mixture, then the AOH content of the supernatant was
quantified by HPLC-FLD.

Our further investigations aimed to compare the interactions of AOH with
B-CD (BCD) monomer, soluble BCD polymer, and BBP. Binding constants
of the complexes formed with the former two CDs were calculated employing
the graphical application of Benesi-Hildebrand equation based on
fluorescence spectroscopic measurements, while the stability of AOH-BBP
complex was determined from the bound and free fractions of AOH.
Regarding the polymers, we calculated considering their BCD monomer
content.

AOH extraction by BBP was also tested in red wine and in tomato juice
spiked with the mycotoxin. Samples were incubated in the presence of
increasing BBP concentrations, then the polmer was sedimented with pulse
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centrifugation. After sample preparation, AOH content of the supernatant
was determined by HPLC-FLD. The mycotoxin was extracted from red wine
applying dispersive liquid-liquid microextraction; however, this method was
not suitable in tomato juice. Therefore, we developed a novel extraction
method, employing bovine serum albumin as affinity protein. We also tested
the effect of BBP on certain quality parameters of beverages, including color
intensity and total polyphenol content (investigated with UV-Vis
spectroscopy).

The protective effects of BCD, soluble BCD polymer, SBBCD, soluble
SBBCD polymer, and sugammadex vs. the cytotoxicity of AOH were tested
on HeLa cells. The cells were treated with AOH in the absence and presence
of CDs for 24 h. Cell viability was evaluated based on ATP content/well,
determined using luciferin-luciferase reaction.

The statistical evaluation of data was performed employing IBM-SPSS
software with one-way ANOVA (and Tukey’s post-hoc test).

3. Results and discussion

3.1. Evaluation of AOH-albumin interaction based on fluorescence
spectroscopic measurements

In the presence of HSA, a red shift was in the fluorescence emission
maximum of AOH (Aem: 421 — 455 nm; Aex = 345 nm) was observed, and the
fluorescence signal of the mycotoxin was significantly increased. The HSA-
induced elevation in the fluorescence of AOH was considerably higher than
the sum of the individual fluorescence intensities of the mycotoxin and HSA,
suggesting the formation of AOH-HSA complexes. In quenching studies,
AOH decreased the emission signal of HSA (hem = 340 nm) in a
concentration-dependent fashion. Even low AOH concentrations induced
significant quenching effects, suggesting that the binding site of AOH is close
to the tryptophan moiety of HSA in position 214 (Trp-214). Furthermore,
using 295 nm excitation wavelength, the energy transfer between HSA and
AOH was noticed, which supports the hypothesis that the mycotoxin
occupies a binding site near to Trp-214. Based on fluorescence spectroscopic
studies, the binding constants of AOH-HSA complex is approximately 4 x
10° L/mol.

Human, bovine, and porcine serum albumins showed low species-
dependent alternations regarding AOH-albumin interactions; however, the
binding constant of AOH-RSA complex was eight-fold higher compared to
the other complexes. The observed difference in the affinity of AOH-RSA
and AOH-HSA complexes may cause significant toxicokinetic differences
between rats and humans.



3.2. Determination of the binding site of AOH on HSA

Since the fluorescence intensity of AOH markedly increased in the
presence of HSA, the displacement of the mycotoxin from albumin results in
the decrease in its fluorescence emission signal at 455 nm (Aex = 345 nm).
Therefore, we tested the effects of different site markers on the fluorescence
of AOH-HSA complex. Site | ligands with a secondary binding sites at the
heme site (glimepiride and indomethacin) induced a significant decrease in
the emission intensity, similarly to certain ligands of the heme binding site
(bilirubin, methyl orange, and teniposide). Based on these observations, AOH
occupies Site | and/or heme site on HSA.

In ultrafiltration experiments, AOH considerably increased the amount of
the Site | marker warfarin in the filtrate, while the concentrations of naproxen
(Site 1) and S-camptothecin (heme site) were barely affected. The high
molecular weight of HSA (66.5 kDa) does not allow albumin and albumin-
bound ligands to pass through the filter; therefore, the increase in the
concentration of warfarin in the filtrate indicates the elevation of free warfarin
concentration and the displacement of the site marker from HSA.

The latter observation was confirmed by fluorescence spectroscopic
experiments: In a concentration-dependent manner, AOH decreased the
fluorescence of warfarin-HSA complex (Aex = 317 nm, Aem = 379 nNm). Since
HSA-bound warfarin exerts markedly higher fluorescence compared to the
free fluorophore, the decrease in the emission signal suggests the
displacement of warfarin from albumin. Therefore, it is reasonable to
hypothesize that AOH occupies Site | on HSA as its high-affinity binding
site.

3.3. Effect of pH on the stability of AOH-CD complexes, and the CD-induced
enhancement in the fluorescence of the mycotoxin

AOH possesses three phenolic hydroxyl groups. Under acidic conditions,
the mycotoxin appears dominantly in its nonionic (protonated) form.
However, based on the pK, values, the nonionic, monoanionic, and dianionic
forms of AOH appear at relevant concentrations in the applied pH range (pH
5.0-10.0). To characterize the interactions of AOH with CDs (native,
randomly methylated, and quaternary ammonium f- and y-CDs),
fluorescence emission spectra of AOH were recorded in the presence of
increasing CD concentrations (hex = 345 nm). CDs induced a marked red shift
in the emission spectrum of AOH: Its emission wavelength maxima were
detected at 450-470 nm, depending on the buffer and the CD applied. Under
acidic and physiological conditions, y-CD (GCD) induced the largest increase
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in the fluorescence intensity of AOH, while in alkaline buffer (pH 10.0)
quaternary-ammonium-f3-CD (QABCD) was the most effective from this
point of view (inducing approximately 20-fold increase in the fluorescence
of AOH). The fluorescence enhancement can be explained by the partial
decomposition of the hydration shell around the mycotoxin molecule during
the interaction of AOH with the apolar CD cavity. Thus the fluorescence
quenching effects of water molecules become lower. The observed
enhancement in the fluorescence of AOH can also be interesting from the
analytical point of view.

At pH 5.0 and 7.4, GCD formed the most stable complex with AOH (K =
1,5 x 10 L/mol), while at pH 10.0 QABCD (K = 2,5 x 10 L/mol) and the
guaternary-ammonium-y-CD (QAGCD; K = 3,8 x 10° L/mol) proved to be
the most effective. The stability of AOH-CD complexes was 3 to 10 times
higher with the uncharged CDs in the acidic and physiological buffers than
in alkaline (pH 10.0) solution. In contrast, opposite tendencies were noticed
regarding QABCD and QAGCD. These observations suggest that the
uncharged CDs generally prefer the nonionic form of AOH, while the
positively charged tetraalkyl-ammonium side-chains of QABCD and
QAGCD interact with the anionic form(s) of the mycotoxin.

Furthermore, we examined the interactions of AOH with sulfobutyl-BCD
(SBBCD) derivatives (both monomer and soluble polymer) and with
Sugammadex (chemically-modified GCD derivative). The stability of AOH-
sugammadex complex proved to be outstandingly high (K=2.9 x 10* L/mol).

3.4. Comparison of the interactions of AOH with BCD monomer, soluble
BCD polymer, and BBP

Despite our observation that BCD monomer binds to AOH with low
affinity, soluble BCD polymer and BBP proved to be ten-fold stronger
binders (calculated based on their molar monomer content). It likely can be
explained by the cooperative interactions between the BCD units.

3.5. Extraction of AOH from aqueous solutions by BBP

Extraction of AOH from aqueous solutions by insoluble B-CD bead
polymer (BBP) was investigated between pH 3.0-10.0. BBP proved to be a
highly effective mycotoxin binder in the pH range 3.0-7.4, the highest
concentration applied (20 mg/1.5 mL) almost completely removed AOH.
However, the AOH binding ability of BBP was strongly decreased at pH 10.0,
even the highest BBP concentration caused only 60% decrease in mycotoxin
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content. Furthermore, the effects of incubation time and temperature on the
extraction were tested as well. The extraction of the mycotoxin did not show
temperature dependence in the 20-40°C range. However, the incubation time
strongly influenced the removal of AOH: At least 30 min incubation is
required to reach the maximal mycotoxin binding. Moreover, we successfully
regenerated BBP after AOH binding, employing 50 v/v% ethanol-water
mixture (the bound mycotoxin were eluted from the polymer in two
consecutive steps). After AOH extraction and BBP regeneration steps were
repeated, the binding ability of the BBP remained unchanged, even after the
second cycle.

3.6. Extraction of AOH from red wine by BBP

Removal of AOH from spiked red wine samples was tested in the
presence of increasing concentrations of BBP. The mycotoxin was quantified
(HPLC-FLD) in the supernatants after sample preparation. In a concentration
dependent fashion, BBP reduced the amount of AOH in red wine, causing
80% decrease in its AOH content by the highest BBP concentration applied
(25 mg/1.5 mL). BBP also affected the color intensity and total polyphenol
content of red wine; however, the relative decrease in these parameters were
lower compared to AOH removal.

3.7. Extraction of AOH from tomato juice by BBP

Removal of AOH from spiked tomato juice samples was tested in the
presence of increasing concentrations of BBP. After the incubation, the
remaining AOH was extracted from the supernatant employing bovine
albumin as affinity protein, then the mycotoxin was quantified by HPLC-
FLD. BBP decreased the concentration of AOH in tomato juice in a
concentration-dependent fashion, 25 mg/1.5 mL polymer concentration
caused approximately 55% reduction in the mycotoxin content. BBP did not
affect the color quality of tomato juice even at the highest concentration
applied; however, the relative decrease (46%) in the total polyphenol content
of tomato juice was comparable with the AOH extraction.

3.8. Protective effects of CDs against the toxicity of AOH in HelLa cells

The effects of native BCD, soluble BCD polymer, SBBCD, soluble
SBBCD polymer, and sugammadex on the AOH-induced viability loss were
tested based on in vitro cell experiments. Native BCD did not exert protective
effect even in the highest (more than 20-fold vs. the toxin) concentration
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applied. Furthermore, soluble BCD polymer, SBBCD, and soluble SBBCD
polymer only slightly alleviated the AOH-induced decrease in cell viability.

In contrast, sugammadex almost completely restored cell viability, even at
relatively low concentration (5-fold vs. the toxin).



4. Conclusions and new findings

AOH is a mycotoxin produced by the Alternaria species. It frequently
appears as a contaminant in tomato, fruits, oilseed, and the corresponding
processed products (wine, tomato juice, oils, etc.). Long-term exposure to
AOH may result in carcinogenic and endocrine disruptor impacts. The effects
of AOH have been tested in in vivo models; however, there were no available
data regarding its plasma protein binding. The detailed characterization of
AOH-albumin interactions helps the deeper understanding of the
toxicokinetic properties of the mycotoxin, including species differences.
Furthermore, the development of sensitive analytical methods and
decontamination strategies are important to prevent the harmful effects of
AOH. Thus, CD technology seems to be promising to develop new
mycotoxin binders. The novel findings in my PhD thesis are the following:

e AOH forms a stable complex with HSA, its binding constant (logK =
5.6) is similar to the oral anticoagulant warfarin. Therefore, AOH-HSA
interaction seems to be relevant from the toxicokinetic point of view.

e  AOH occupies Sudlow’s site I on HSA, and can displace warfarin from
the protein in a concentration-dependent fashion.

e AOH hinds to bovine and porcine albumins with similar affinity as to
HSA, while the stability of AOH-RSA complex is approximately eight-
fold higher.

o We developed a novel sample preparation method to extract AOH from
aqueous solution and tomato juice, employing bovine serum albumin as
affinity protein.

e Stability of AOH-CD complexes is highly influenced by the
environmental pH and the type of the CD used. Among the first CDs
tested (native, methylated, and quaternary-ammonium-p- and y-CDs),
GCD under acidic (pH 5.0) and physiological conditions while QABCD
and QAGCD in alkaline solution (pH 10.0) formed the most stable (K ~
10% L/mol) complexes with the mycotoxin.



Among the first CDs tested (native, methylated, and quaternary-
ammonium-f- and y-CDs), QABCD increased the fluorescence of AOH
(20-fold elevation) the most effectively at pH 10.0. However, at pH 5.0
and 7.4, GCD proved to be the strongest enhancer (10-fold increase).

BBP proved to be an effective mycotoxin binder in aqueous solutions;
however, it showed considerably lower binding ability at pH 10.0 than
at acidic or physiological pH.

After the extraction of AOH with BBP, the polymer can be regenerated
using 50 v/v% ethanol-water mixture. The binding ability of the BBP
remained unchanged, even after the second cycle.

BBP successfully reduced the AOH content of both spiked red wine and
tomato juice samples; however, in the latter beverage, less effective
mycotoxin extraction was observed. As a result of BBP treatment, color
intensity and total polyphenol content of red wine were also decreased;
nevertheless, the relative changes in quality parameters were
significantly lower compared to the relative decrease in AOH content.
BBP did not change the color quality of tomato juice; however, the
relative decrease in total polyphenol level was similar to the reduction
of AOH content.

Based on their molar monomer content, soluble BCD polymer and BBP
bound AOH approximately ten-fold stronger compared to the BCD
monomer.

Under physiological conditions, sugammadex formed highly stable (K
= 2.9 x 10* L/mol) complex with AOH, and it almost completely
abolished the AOH-induced toxicity in HeLa cells (even at five-fold
concentration vs. the mycotoxin). However, BCD monomer, soluble
BCD polymer, SBBCD, and soluble SBBCD polymer exerted no or
only slight protective effects vs. the toxicity of AOH.

10



5. Acknowledgements

I would like to express my gratitude towards my supervisor Dr. Miklos
Poor for his guidance as well as his exceptional professional and personal
support. I am thankful for the head of the Department of Pharmacology, Prof.
Dr. Gabor Pethé for providing for me the opportunity to work at the
Department and gain valuable experience and social connections during my
work. | would like to thank my colleagues Dr. Zelma Faisal and Dr. Violetta
Mohos for their help regarding ultrafiltration and cell experiments, as well as
their support in the everyday work. Furthermore, | am grateful for all my past
and present co-workers for their tireless help. Thanks to my student
researcher Akos Szabé for his participation in the fluorescence spectroscopic
and the toxin extraction experiments. | would like to thank to Dr. Sandor
Kunsagi-Maté and Dr. Beata Lemli for the calculations with Hyperquad2006
software. | am thankful for Dr. Lajos Szente (CycloLab Ltd.) for providing
us the cyclodextrins applied in our experiments, as well as for his valuable
professional advices. Moreover, | would like to say thank to Istvan
Schweibert, Eszter Rubint, Zsuzsanna Gétz, and Katalin Fabian for their
outstanding assistance during my laboratory work. Last, but not least, I am
grateful for the love and support of my family and friends.

11



6. List of publications
6.1. Publications related to the present PhD thesis:

Fliszar-Nyul E, Lemli B, Kunsagi-Maté S, Dellafiora L, Dall’Asta C,
Cruciani G, Pethé G, Poor M, Interaction of Mycotoxin Alternariol with
Serum Albumin. INTERNATIONAL JOURNAL OF MOLECULAR
SCIENCES 20. (2019) 2352. [IF = 4.556]

Fliszar-Nyul E, Lemli B, Kunsagi-Maté S, Szente L, Poor M, Interactions of
Mycotoxin Alternariol with Cyclodextrins and its Removal from Aqueous
Solution by Beta-Cyclodextrin Bead Polymer. BIOMOLECULES 9. (2019)
428. [IF = 4.082]

Fliszar-Nyul E, Szab6 A, Szente L, Poor M, Extraction of mycotoxin
alternariol from red wine and from tomato juice with beta-cyclodextrin bead
polymer. JOURNAL OF MOLECULAR LIQUIDS 319. (2020) 114180. [IF
=5.065]

Cumulative impact factor of the publications related to the thesis: 13.703

Cumulative impact factor: 76.080

Number of independent citations: 46

6.2. Oral presentations and posters related to the present PhD thesis:

Fliszar-Nyul E, Szabo A, Lemli B, Kunsagi-Maté S, Poor M, Interactions of
Mycotxin Alternariol with Serum Albumin and Cyclodextrins. 4th
Symposium on Weak Molecular Interactions (Matsue, Japan, 2019.05.17.-
2019.05.19.) [presentation]

Fliszar-Nyul E, Szab6 A, Lemli B, Szente L, Poor M, Alternariol mikotxin
kolcsonhatasai szérum albuminnak és ciklodextrinekkel. 7OX’2019 (Szeged,
Magyarorszag, 2019.10.09.-2019.10.11.) [poster]

Poor M, Szab6 A, Fliszar-Nyil E, Interaction of alternariol with human

serum albumin and cyclodextrins. 41st Mycotoxin Workshop (Lisszabon,
Portugalia, 2019.05.06.-2019.05.08.) [poster]

12



6.3. Other publications:

Nyul E, Kuzma M, Mayer M, Lakatos S, Almasi A, Perjési P, HPLC study
on Fenton-reaction initiated oxidation of salicylic acid. Biological relevance
of the reaction in intestinal biotransformation of salicylic acid. FREE
RADICAL RESEARCH 52. (2018) 1040-1051. [IF = 2.836]

Fliszar-Nyul E, Mohos V, Bencsik T, Lemli B, Kunsagi-Maté S, Poor M,
Interactions of 7,8-Dihydroxyflavone with Serum Albumin as well as with
CYP2C9, CYP2C19, CYP3A4, and Xanthine Oxidase Biotransformation
Enzymes. BIOMOLECULES 9. (2019) 655. [IF = 4.082]

Fliszar-Nyul E, Mohos V, Csepregi R, Mladénka P, Poor M, Inhibitory
effects of polyphenols and their colonic metabolites on CYP2D6 enzyme
using two different substrates. BIOMEDICINE & PHARMACOTHERAPY
131. (2020) 110732. [IF = 4.545]

Kuzma M, Nyil E, Mayer M, Fischer E, Perjési P, HPLC analysis of in vivo
intestinal absorption and oxidative metabolism of salicylic acid in the rat.
BIOMEDICAL CHROMATOGRAPHY 30. (2016) 2044-2052. [IF =1.613]

Mohos V, Bencsik T, Boda G, Fliszar-Nyil E, Lemli B, Kunsagi-Maté S,
Poér M, Interactions of casticin, ipriflavone, and resveratrol with serum
albumin and their inhibitory effects on CYP2C9 and CYP3A4 enzymes.
BIOMEDICINE & PHARMACOTHERAPY, 107. (2018) 777-784. [IF =
3.457]

Mohos V, Fliszar-Nyul E, Schilli G, Hetényi C, Lemli B, Kunsagi-Maté S,
Bognar B, Poor M, Interaction of Chrysin and Its Main Conjugated
Metabolites Chrysin-7-Sulfate and Chrysin-7-Glucuronide with Serum
Albumin. INTERNATIONAL JOURNAL OF MOLECULAR SCIENCES
19. (2018) 4073. [IF = 3.687]

Mohos V, Panovics A, Fliszar-Nyil E, Schilli G, Hetényi C, Mladénka P,
Needs PW, Kroon PA, Pethé G, Poor M, Inhibitory Effects of Quercetin and
Its Human and Microbial Metabolites on Xanthine Oxidase Enzyme.
INTERNATIONAL JOURNAL OF MOLECULAR SCIENCES 20. (2019)
2681. [IF = 4.556]

13



Faisal Z, Fliszar-Nyul E, Dellafiora L, Galaverna G, Dall’Asta C, Lemli B,
Kunsagi-Maté S, Szente L, Poor M, Cyclodextrins Can Entrap Zearalenone-
14-Glucoside: Interaction of the Masked Mycotoxin with Cyclodextrins and
Cyclodextrin Bead Polymer. BIOMOLECULES 9. (2019) 354. [IF = 4.082]

Faisal Z, Garai E, Csepregi R, Bakos K, Fliszar-Nyul E, Szente L, Balazs A,
Cserhati M, Készegi T, Urbanyi B, Csenki Z, Poor M, Protective effects of
beta-cyclodextrins vs. zearalenone-induced toxicity in HelLa cells and
Tg(vtgl:mCherry) zebrafish embryos. CHEMOSPHERE 240. (2020)
124948. [IF = 5.778]

Faisal Z, Voros V, Fliszar-Nyul E, Lemli B, Kunsagi-Maté S, Poor M,
Interactions of zearalanone, a-zearalanol, B-zearalanol, zearalenone-14-
sulfate, and zearalenone-14-glucoside with serum albumin. MYCOTOXIN
RESEARCH 36. (2020) 389-397. [IF = 3.164]

Faisal Z, VorosV, Fliszar-Nyul E, Lemli B, Kunsagi-Maté S, Csepregi R,
Koészegi T, Zsila F, Poor M, Probing the Interactions of Ochratoxin B,
Ochratoxin C, Patulin, Deoxynivalenol, and T-2 Toxin with Human Serum
Albumin. TOXINS 12. (2020) 392. [IF = 3.531]

Mohos V, Fliszar-Nyidl E, Ungvari O, Kuffa K, Needs PW, Kroon PA,
Telbisz A, Ozvegy-Laczka C, Poér M, Inhibitory Effects of Quercetin and Its
Main Methyl, Sulfate, and Glucuronic Acid Conjugates on Cytochrome P450
Enzymes, and on OATP, BCRP and MRP2 Transporters. NUTRIENTS 12.
(2020) 2306—20321. [IF = 4.546]

Mohos V, Fliszar-Nyul E, Ungvari O, Bakos E, Kuffa K, Bencsik T, Zsid
BZ, Hetényi C, Telbisz A, Ozvegy-Laczka C, Poér M, Effects of chrysin and
its major conjugated metabolites chrysin-7-sulfate and chrysin-7-glucuronide
on cytochrome P450 enzymes, and on OATP, P-gp, BCRP and MRP2
transporters. DRUG METABOLISM AND DISPOSITION 48. (2020) 1064
1073. [IF = 3.306]

Mohos V, Fliszar-Nyal E, Poor M, Inhibition of Xanthine Oxidase-
Catalyzed Xanthine and 6-Mercaptopurine Oxidation by
FlavonoidAglycones and Some of Their Conjugates INTERNATIONAL
JOURNAL OF MOLECULAR SCIENCES 21 (2020) 3256. [IF = 4.556]

14



Mohos V, Fliszar-Nyul E, Lemli B, Zsid6 BZ, Hetényi C, Mladénka P,
Horky P, Pour M, Podér M, Testing the Pharmacokinetic Interactions of 24
Colonic Flavonoid Metabolites with Human Serum Albumin and
Cytochrome P450 Enzymes BIOMOLECULES 10 (2020) 409. [IF = 4.082]

Zsido BZ, Balog M, Er6s N, Poor M, Mohos V, Fliszar-Nyil E, Hetényi C,
Masaki N, Hideg K, Kalai T, Bognar B, Synthesis of Spin-Labelled
Bergamottin: A Potent CYP3A4 Inhibitor with Antiproliferative Activity.
INTERNATIONAL JOURNAL OF MOLECULAR SCIENCES 21. (2020)
508. [IF = 4.556]

6.4. Other oral presentations and posters:

Nyul E, Kuzma M, Perjési P, Szalicilatok vékonybél metabolizmusanak
vizsgalata HPLC moédszerrel. XV. Congressus Pharmaceuticus Hungaricus
(Budapest, Magyarorszag, 2014.04.10.-2014.04.12.) [poster]

Nyul E, Kuzma M, Mayer M, Perjési P, Incubation time-, pH- and reagent
ratio dependence of the product distribution in the Fenton reaction of salicylic
acid. 7th BBBB (Balatonflired, Magyarorszag, 2017.10.05.-2017.10.07.)
[poster]

Fliszar-Nyul E, Almasi A, Papp R, Garai K, Kvell Krisztian, Kuzma M,
Moézsik G, Analysis of capsaicin and dihydrocapsaicin metabolism of the
small intestine in the diabetic rat by HPLC-FLD. 4th International Cholnoky
Symposium  (Pécs, Magyarorszag, 2018.05.10.-2018.05.11.) [oral
presentation]

Fliszar-Nyul E, Mohos V, Poor M, Interactions of 7,8-dihydroxyflavone
with human serum albumin as well as with CYP2C9, CYP2C19, CYP3A4,
and xanthine oxidase biotransformation enzymes. 5th International
Cholnoky  Symposium  (Pécs, Magyarorszag, 2019.04.25.) [oral
presentation]

Fliszar-Nyal E, Mohos V, Poor M, “A 728-dihidroxiflavon
kolcsonhatasainak vizsgalata human szérum albuminnal, valamint CYP2C9,
CYP2C19, CYP3A4 és xantin-oxidaz biotranszformacios enzimekkel.
Farmakokinetika és Gydgyszermetabolizmus Szimpozium (Galyatetd,
Magyarorszag, 2019.04.10.-2019.04.12.) [poster]

15



Fliszar-Nyul E, Mohos V, Poor M, Interactions of 7,8-dihydroxyflavone
with serum albumin and biotransformation enzymes. 13th World Congress
on Polyphenols Appplications (Valletta, Malta, 2019.09.30.-2019.10.01.)
[poster]

Mohos V, Panovics A, Fliszar-Nyul E, Moravcova M, Mladenka P, Poor M,
A colon mikrofléra altal képzett quercetin metabolitok kdlcsénhatdsainak
vizsgalata szérum albuminnal, valamint xantin-oxiddz ¢és CYP2C9
biotranszformacios enzimekkel. Farmakokinetika és
Gyogyszermetabolizmus  Szimpozium (Galyatetd, Magyarorszag,
2019.04.10.-2019.04.12.) [poster]

Poor M, Panovics A, Mohos V, Vida R, Fittler A, Fliszar-Nyil E, Quercetin
tartalm étrend-kiegésziték potencialis farmakokinetikai kdlcsonhatasainak
in vitro vizsgalata. Farmakokinetika és Gydgyszermetabolizmus
Szimpozium (Galyatet, Magyarorszag, 2019.04.10.-2019.04.12.) [poster]

Mohos V, Fliszar-Nyul E, Bencsik T, Bognar B, Poor M, Interactions of
Chrysin Conjugates with Cytochrome P450 Enzymes. 13th World Congress
on Polyphenols Appplications (Valletta, Malta, 2019.09.30.-2019.10.01.)
[poster]

Poor M, Mohos V, Fliszar-Nyul E, Interactions of Conjugated and Colon
Metabolites of Flavonoids with Serum Albumin and Biotransformation
Enzymes. 13th World Congress on Polyphenols Appplications (Valletta,
Malta, 2019.09.30.-2019.10.01.) [oral presentation]

Poor M, Faisal Z, Fliszar-Nyual E, Mikotoxin-albumin kolcsonhatasok
vizsgalata és jelentdségiik. TOX’2019 (Szeged, Magyarorszag, 2019.10.09.-
2019.10.11.) [oral presentation]

Faisal Z, Fliszar-Nyil E, Dellafiora L, Galaverna G, Dall’Asta C, Szente L,
Podr M, “Zearalenon-14-gliikozid interakcidinak vizsgalata
ciklodextrinekkel ¢és béta-ciklodextrin gyongypolimerrel - vajon a
ciklodextrinek kélesonhatasba 1épnek a maszkolt mikotoxinnal? TOX’2019
(Szeged, Magyarorszag, 2019.10.09.-2019.10.11.) [oral presentation]

Mohos V, Panovics A, Fliszar-Nyul E, Poor M, Quercetin és chrysin
konjugalt metabolitjaik kdlcsonhatasai xantin-oxidaz enzimmel. 70X’°2019

(Szeged, Magyarorszag, 2019.10.09.-2019.10.11.) [poster]

16



Poor M, Panovics A, Mohos V, Fliszar-Nyil E, Moravcova M, Mladenka P,
Bencsik T, Inhibition of Xanthine Oxidase Enzyme by Human and Microbial
Metabolites of Quercetin. 12th World Congress on Polyphenols
Applications (Bonn, Németorszag, 2018.09.26.-2018.09.28.) [poster]

Mohos V, Panovics A, Fliszar-Nyul E, Moravcova M, Mladenka P, Needs
PW, Kroon PA, Poér M, Interaction of human and microbial metabolites of
quercetin with serum albumin and biotransformation enzymes. 5th
International Cholnoky Symposium (Pécs, Magyarorszag, 2019.04.25.)
[oral presentation]

Poor M, Fliszar-Nyal E, Mohos V, Faisal Z, Lemli B,
Pharmacological/toxicological importance of albumin-ligand interactions.
5th International Cholnoky Symposium (Pécs, Magyarorszag, 2019.04.25.)
[oral presentation]

Poor M, Fliszar-Nyul E, Mohos V, Faisal Z, Lemli B, Hetényi C, Kunsagi-
Maté S, Pharmacological/Toxicological Importance and Investigation of
Albumin-Ligand Interactions. 4th Symposium on Weak Molecular
Interactions (Matsue, Japan, 2019.05.17.-2019.05.19.) [oral presentation]

Mohos V, Panovics A, Fliszar-Nyul E, Moravcova M, Mladenka P, Needs
PW, Kroon PA, Poér M, Interactions of Human and Microbial Metabolites
of Quecetin with Serum Albumin and Biotransformation Enzymes. 4th
Symposium on Weak Molecular Interactions (Matsue, Japan, 2019.05.17.-
2019.05.19.) [oral presentation]

Perjési P, Almasi A, Kenari F, Kuzma M, Nyul E, Non-enzyme catalyzed
metabolic transformations of xenobiotics. 7th BBBB (Balatonfiired,
Magyarorszag, 2017.10.05.-2017.10.07.) [oral presentation]

Schaeffler M, Poor M, Fliszar-Nyil E, Faisal Z, Benkovics G, Sohajda T,
Szente L, Cyclodextrin-enabled detoxifications. 10th Annual world ADC
(San Diego, CA, USA, 2019.10.08-2019.10.11.) [poster]

Poor M, Mohos V, Fliszar-Nyul E, Interactions of flavonoid metabolites

with serum albumin and biotransformation enzymes. XVI. Congressus
Pharmaceuticus Hungaricus (2020.09.10.-2020.09.12.) [oral presentation]

17



