MYCOTOXINS IN FOOD — HOW TO PREVENT AND WHAT TO DO WHEN THINGS GO
BAD
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Mycotoxins are toxic secondary metabolites of moulds that are unavoidable
contaminants of our food. They are contaminating more than 90 % of our food at various
concentrations, but mostly below regulatory limits. Their occurrence is highly linked to the
weather conditions during crops growth, harvesting time and storage conditions. To be able to
control the mycotoxins in our food, the above-mentioned period are crucial for minimising of
the contamination. At the field, crop rotation, combined with proper agricultural techniques
are necessary for minimization of mould contamination, especially during climate changing
environment, where the naturally occurring microbiota is also changing, and the moulds are
moving towards poles at approximate speed of 30 km / year. This is the reason why some of
our crops are contaminated with yet unexpected mycotoxins in the region. In the field, also,
the weather conditions are crudal during flowering of the crops, and to those we have the
least effect. When extremely wet or extremely dry conditions are present during flowering,
plants are very often contaminated with moulds, following high mycotoxins contamination of
the crop. Harvest has to be adapted to be done during dry conditions to avoid exposure to the
moisture that is one of requirements for fungal spores germination. At the end, the storage
conditions have to be dry and clean, and ensure proper monitoring of those conditions. If
contamination still occurs there are still several decontamination techniques available:
different processing techniques — form physical chemical to biochemical methods, each more
appropriate for one type of food or feed.
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CeppeuHo-cocyauctole 3abonesanns (CC3) npeacrtaenawr cobow oaHY M3 CaMbiX
OnacHbIX Yrpo3 Ana 340poBbA YenoBeyecTtBa. PaspaboTka MeToAMKM HEWMHBAa3MBHOM
BM3yanusauum cepaua nossonser obcnenoeaTh OpraHuM3Mm 4enoBeka 6e3 HeobxoauMocTw
XMPYPruyeckoro  Bmelwarenscrea. [ogobHbii  MeToa  Bu3yanu3auum  COBMECTHO C
KOMMbIOTEPHLIM MEAULMHCKMM NPOrPaMMHbIM 06eCcneyYeHeM BbICOKOM CNIOXHOCTH NO3BONSAIOT
NONy4YuTb MHOrOMEpHble u306paxeHns cepaua B TeYeHue EeAMHWYHOr0 KapAuouMKNa.
BHeapeHne noaobHOro MeaMUMHCKOro nporpaMMHoro obecneyeHus npeacraBnsier coboi
CNOXHbIM Npouecc, rnaeHbIM 06pasoM NOTOMY, YTO OH npeanonaraeT obpaboTky GonbluMx
06LEMOB MHOrOMEpPHbIX AaHHbIX. NS NPeooneHus 3TUX NPEensaTCTBUM HauvanbHbIM LLarom
npu paspabotke nogobHOro nporpaMMHOro obecneyeHus SBNSIETCS  pasrpaHuyeHue
KapaAMOCTPYKTYP M OKPYXaloWMX OpPraHoB WM TKaHeW, TO €eCTb YyAaNneHue W3NULLIHEN
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nHdopmaumm. O6bIMHO 3Ta 3a4a4ya BbINOMHSAETCA NPWM NOMOLM METOAMKM WM anropuTMOB
cerMeHTaumm m306paxeHnsi, KOTOpble NpPEeTepneny 3HAuYMTeNbHYID ONTUMM3aumio 3a
nocneaHne HeCKONbKO AeCATUNETHA.

Hawe npeablaywiee wuccneaoBaHMe B 3ToM  obnactv  BKIYano  paspaboTky
MHHOBALMOHHBIX MOMyaBTOMaTM4eCKMX METOAOB CerMeHTauMum W aHanuM3a yllka neBoro
npeacepansa (Y/IM), npeaHasHayeHHbX ANS NNaHUPOBaHMS npoueaypbl 3akpbirua Y.
3akpbite YN npeacraensier coboit OTHOCMTENbHO HOBYIO MEPKYTaHHYI0 npoueaypy Aans
NPOoPUNAKTUKM MHCYNbTa Yy NALUMEHTOB, CTPaAalolWMX MepuaTenbHOW aputMmuen. [laHHas
MeToAuKa BKN4YaeT cermeHTupoBanue Y/ ¢ nokasatensmu coenagedms koadgduumeHTa
[dawica, paBHbiMKn 92,52% 1 91,63%), OTHOCUTENLHO 3KCNEPUMEHTANBHO MONYYEHHbIX AaHHbIX
cermeHtaumn. [locne BbINnONHeHMs cermeHtaumn YJIIT gaHHaa metoguka npeanaraer
BapuaHTbl pacnonoxenus 6nokatopa W BbLINONHSET W3MepeHus, Heobxoaumble ANs
NNaHMpoBaHMa npoueaypbl 3aKkpbirua. KpoMe Toro, Halle Tekyllee uccneaoBaHue BKIKYaeT
METOAMKY MHOrOMETOYHOM CerMeHTauMu Uenoro cepaua, kotopas obecneuymBaer ob6wui
CpeaHui1 nokasaTeNb CerMeHTaumMu BCero cepaua npu cosnageHmn koddduuveHTa [aiica,
paBHOM 89% OTHOCMTENLHO 3KCNEPUMEHTANbHO NONYYEeHHbIX AaHHbIX. [locne AOCTUXKEeHUS
YAOBNETBOPUTENbHBLIX PE3yNbTaTOB CerMeHTauuMm CneaylowmM wWwaroM, HeobxoaumbiM aAns
NONYYeHUs MONHOM KapTMHbI COCTOSHUSI Cepaua, SBNSIETCA PacdeT OCHOBHbIX MoKasaTenei
CcepaeYHoOM AeATeNbHOCTU, @ TaKXKe onpeaeneHne ero reometpun. MonHbi aHanu3 COCTOSIHUS
CepAeYHO-CoCYyaAnCTOM cucTembl obecneumBaeTcsi nyTeM OnpeaeneHusi MHOXECTBEHHbIX
KONMYeCTBEeHHbIX noka3atenei paboTbl kamep cepaua B COYETaHMM C KONMMYECTBEHHbIM
aHanM3oM (YHKUMA OCHOBHbIX apTepui (aopTbl, KOPOHAPHbLIX apTepui, COHHOM apTepuu).
XoTsa MeToAuKM MHAMBMAYANbHOrO KONMMYECTBEHHOrO aHanM3a yXe CylWecTBYIOT, Hala uenb
COCTOMT B TOM, 4YTOObI YyNyylMTb AMArHOCTMKY M NeYeHue NauueHToB nytem pa3paboTku
CaMblX nepeaoBbiX MeToAoB, KOTopble OyayT cnocobcrBoBaTb ONTUMM3aUMKM MPOLIECCOB
AMArHOCTMKM U NeYeHns MCXoAa M3 NpoABMHYTBIX MeToavK, obecneumBarowmx Haubonee
BbICOKME NOKasaTenu KONMYEeCTBEHHOr0 aHanu3a CepaeyHoOn AesaTenbHOCTM Ha OCHOBe
€AVMHUYHBIX MeAMUMHCKMX m300paxeHnn. KOoHe4Hbl pe3ynbTaT Halled Ae’aTeNbHOCTU
HanpaeneH Ha To, YTobbl COAEWNCTBOBATL MEAMLMHCKMM paboTHMKaM B 06NacTV NOBbILLEHWUS
kayectBa aunarHocTmkm CC3, a Take obecneuntb ANA Hay4yHblX OTPYAHUMKOB pa3/IMYHble
BapuaHTbl anpobupoBaHmsa u onTuMM3aunmn paspabaTbiBaeMbiX METOAMK.

3ta pabora 6bina 4acTM4HO nogaepXaHa XOpBaTCKMM HayyHbiM (OHAOM B pamKax
npoekTa UIP-2017-05-4968.
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Cardiovascular diseases (CVDs) are one of the most dangerous threats to human health.
According to the last available statistics from European Heart Network, CVDs are responsible
for 45% of all deaths in Europe, while around 85 million (11.2% of the European population)
are still living with CVDs. The evolution of noninvasive cardiac imaging enables the inspection
of a human body without the need for surgical interventions. Such imaging, in collaboration
with sophisticated computer-aided medical software, can provide multi-dimensional cardiac

147



images through-out a single cardiac cyde. The implementation of such medical software is a
complex task, mostly because it involves the processing of a massive amount of highly-
dimensional data. To overcome this obstacle, an initial step in the development of such
software is the isolation of the cardiac structures from surrounding tissues and organs, i.e.,
removal of unnecessary information. Usually, this task is performed by the segmentation
methods and algorithms, which have tremendously improved throughout the last few
decades.

Our previous research on this subject involves the development of novel semi-automatic
left atrial appendage (LAA) segmentation and analysis methods, used for the planning of the
LAA dosure procedure. LAA closure is a relatively novel percutaneous procedure for stroke
prevention in patients suffering from atrial fibrillation. The method segments LAA with dice
coefficient overlap of 92.52% and 91.63% against the ground truth segmentations. After LAA
segmentation, the method proposes the location for the occluder placement and calculates
measurements needed for dosure procedure planning. While in this case the necessary
measurements can be determined from the segmentation, in other medical procedures, such
as cerebral arteriovenous malformation (AVM) embolization, the segmentation alone is not
sufficient. Through the combination of AVM localization and vessel delineation methods, our
proposed solution allows the decomposition of the AVM into veins, arteries, and the nidus,
thus helping with the planning of the procedure. Moreover, our current research involves
multi-labeled whole heart segmentation method that obtained an overall average score for the
entire heart segmentation with the dice coefficient overlap of 89% against the ground truth.
After receiving satisfying segmentation, the next necessary step for obtaining full cardiac
health overview is the calculation of the essential cardiac indicators, as well as the
determination of its geometry. The process of determination of these indicators is referred to
as cardiac quantification. Therefore, our focus is also aimed at automatic determination of the
hearts’ functional parameters such as ejection fraction, chamber volumes, cardiac output,
stroke volume, myocardial mass, wall thickness, and thickening. The complete cardiovascular
health analysis can be provided by the determination of multiple cardiovascular quantifications
of heart chambers, combined with the quantification of essential arteries (aorta, coronary
arteries, carotid). Although the methods for individual quantifications already exist, our aim is
to improve the diagnostics and patient treatment through the development of advanced
methods, which will be able to provide diagnostics and patient treatment with the
development of advanced methods that will provide the highest number of heart
quantifications from one medical image. The final result will be able to assist medical
professionals with CVD diagnosis, as well as provide researchers with options for testing and
improving developed methods.

This work has been supported in part by Croatian Science Foundation under the project
UIP-2017-05-4968.
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