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Predmétem  zpracované reSerSe je zmapovani vyskytu mykotoxina piedevsim
v potravindch, krmivech a surovinach rostlinného pavodu. ReSerSe je ¢lenéna na tti casti:
v Gasti prvé jsou stru¢né sumarizovany soucasné poznatky o mykotoxinech, pticemz hlavni
pozornost je vénovana latkdm produkovanych houbami rodu Fusarium, které pro
stiedoevropsky region vcetné naSi republiky piedstavuji hlavni riziko. Ve druhé casti je
zpracovan piehled o aktudlnim vyskytu mykotoxina v nékterych evropskych zemich za
posledni desetileti a v casti treti je souhrn reSerSnich anotaci literarnich prameni
publikovanych k dané problematice za posledni tfi roky.

Cast 1: Uvod

Termin mykotoxin je odvozen zieckého slova “mycos”, které znamena houba a
z latinského slova “toxicum” znamenajici jed. Mykotoxiny jsou definovany jako
nizkomolekularni sekundarné metabolické produkty houbovych organismu, toxické pro
rostliny i teplokrevné Zivocichy véetné ¢lovéka. Z hlediska historické posloupnosti poznavani
ucinku téchto latek lze mykotoxiny zafadit do nékolika hlavnich skupin: alkaloidy
produkované houbou Claviceps purpurea, aflatoxiny, ochratoxin, trichothecény a fumonisiny.

V textu pouzivané zkratky: deoxynivalenol — DON, nivalenol — NIV, T-2 toxin — T-2, HT-2
toxin — HT-2, zearalenone — ZEA, fumonisiny — FUM, moniliformin — MON, aflatoxiny —
AFL, ochratoxin A - OTA

Ergotoxin, ergotamin

Prvnimi poznanymi mykotoxiny byly produkty houby Claviceps purpurea nazvané pozdgji
ergotoxin a ergotamin. Tyto alkaloidy, které v malém mnozZstvi jsou Iékem, jsou i pomérné
silnymi jedy. Jejich konzumace muze kongit i smrti.

Aflatoxiny

Dosud nejintenzivngji studovanymi byly toxické metabolity produkované rody Aspergillus
a Penicillium. Karcinogenni mykotoxiny aflatoxiny a ochratoxin byly prvnimi podrobné
popsanymi latkami tohoto charakteru. Aflatoxiny jsou typickymi toxiny kontaminujicimi
suroviny produkované v tropickych a subtropickych regionech. Jsou produkovany ur¢itymi
druhy Aspergillus a nalézaji se na raznych nezpracovanych vyrobcich, jako napriiklad
obilniny, dehydrované ovoce, koteni, fiky a suSené ovoce. Mezi vice neZ dvaceti druhy
aflatoxina, které jsou zndmy, se pouze ¢étyti vyskytuji na potravinach (aflatoxiny B1,B2,G1 a
G2). Odvozené aflatoxiny se mohou nalézat také v mléku a v mléénych vyrobcich (aflatoxiny
M1 a M2). Tyto odvozeniny jsou produkovany v procesu traveni prezvykavci, kteti jsou
krmeni kontaminovanymi krmivy. Aflatoxiny zptsobuji mnoZstvi patologickych zmén,
véetn¢ rakoviny jater, chronické hepatitidy, Zloutenky a cirhdzy. | kdyZz mykotoxiny jsou
jedovaté pouze ve velkém mnozstvi, vystaveni se velmi malym davkam alfatoxint po dlouhou
dobu muze byt také zdravi nebezpecné. Urcité aflatoxiny mohou také zpusobovat geneticke
mutace v lidskych i zvirecich bunkéach. Jako vysledek kontrol potravinaiské produkce
v rozvinutych zemich svéta je téZzka otrava aflatoxiny velmi nepravdépodobna. MnozZstvi
aflatoxini v nezpracovanych potravinach bylo redukovano dislednymi kontrolnimi
mechanismy pouzivanymi jeSt¢ pred jejich prodejem. Nadto ve vétSing zemi existuji
pravidelné a systematické kontroly mnoZstvi aflatoxini v z&kladnich prvotnich surovinach
(obiloviny,dehydrované ovoce,atd.). Peclivé se také kontroluje maso a mléko. Na druhou
stranu, obyvatelé méné rozvinutych oblasti svéta, hlavné Afriky a Asie, jsou vice vystaveni
riziku otravy aflatoxinem. Nicmén¢ tato rizika se tykaji i ostatnich statu, a to v dasledku
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mezinarodniho obchodu. Nebezpec¢i spojena s pritomnosti aflatoxini a ostatnich mykotoxint
se dotykaji dovazejicich zemi stejné jako péstitelskych. Z tohoto davodu se kontroly vysoce
rizikovych produkta provadéji,jakmile dorazi do treti zemé. Celé fada zemi reguluje hladinu
aflatoxina v produktech uréenych pro potraviny a zviieci krmivo. Evropska unie také urcila
maximalni limity schvélené pro znaéné mnozZstvi potravin, vcetné suSeneho a dehydrovaného
ovoce,obilniny a také mléko a mléené vyrobky. V podminkach Ceské republikay jsou tyto
mykotoxiny  zjistovany v surovindch zdovozu a dale pti kontaminaci skladovanych
produkta.

Ochratoxin A

Obdobné je vyznamnym toxinem produkovanym tzv. skladovymi plisnémi i ochratoxin A.
Jeho vyskyt je zaznamenavan v neékterych regionech (zapadni Evropa, Kanada a n¢které
oblasti v Jizni Americe), kde je tvoten druhem Penicillium verrucossum, plisni,kteréd se ¢asto
tvoii béhem skladovani obilnin.Také se naléza v tropickych oblastech, kde je produkovan
jingm druhem houby, Aspergillus ochraceus.

Fusariotoxiny

V soucasné dobé roste zajem o studium rodu Fusarium, jehoZ vétSina druhu je patogennich
se schopnosti vyvolavat onemocnéni celé fady hostitelskych rostlinnych druhi a v prabéhu
patogenniho procesu produkovat sekundarni metabolity toxického charakteru. Historicky
prvni zminky o akutnich a chronickych mykotoxikozach hospodaiskych zvifat a lidi
souvisejicich s konzumaci obilnin kontaminovanych druhy Fusarium spp. jsou staré vice nez
100 let. Historickd a epidemiologicka data indikuji mnohé dalSi souvislosti mezi ¢astymi
epidemiemi chorob a konzumaci zrnin infikovanych Fusarium spp. Jsou znamy ptipady
alimentarni toxicke aleukie, celé fady nemoci jako napf. anemii, imunosupresi, krvaceni,
abortace plodt apod. z mnoha zemi svéta. K dispozici je velké mnozstvi védeckych publikaci
a monografii vénovanych témto problémam. Z nich také v posledni dobé vyplyva v
souvislosti se studiem pripada ziskaného imunitniho selhani (AIDS) popis tzv. pseudo AIDS
syndromi po konzumaci mykotoxinu nivalenolu. Kontaminace surovin pro vyrobu potravin a
piedevsim krmiv témito latkami zptsobuje v celosvétovem meéritku znacne ztraty predevsim
sniZzenim uZitkovosti hospodaiskych zviiat. Ke kontaminaci hostitelskych rostlin houbami
rodu Fusarium dochazi jiz v prabéhu vegetace a stejné tak jsou vtomto obdobi jiz
detekovatelné vyznamné hladiny toxickych latek. Maximalni Urovné obsahu toxint jsou
zaznamenavany v obdobi sklizné a dale se vyznamnéji nemeni. V soucasné dobé publikované
Udaje uvadi, Ze ze 61 druht Fusarium spp, které byly izolovany z rostlin a surovin pro vyrobu
potravin, byla u 35 prokdzana schopnost v laboratornich podminkach produkovat sekundarni
toxické metabolity. Celkovy pocet dosud popsanych sekundarné-metabolickych sloucenin je
137 (de Nijs et al., 1997). Hlavnimi skupinami mykotoxina produkovanych Fusarium spp.
jsou latky znamé pod trivialnimi ndzvy trichothecény, zearalenon, fumonisiny, moniliformin a
kyselina fusarova.

Pod trividlnim ndzvem trichothecény je dnes zahrnuta Siroka skupina chemickych
slouc¢enin sesquiterpenoidni struktury, jeZ inhibuji syntézu eukariotickych proteini. Jedna se
0 bezbarvé latky vysoce stabilni v kyselém prostredi, mén¢ stabilni v silné alkalickém
prostredi. VSechny ptirozené se vyskytujici trichothecény obsahuji vazné C9 a C10 a epoxy-
skupinu na C12 a C13 a obvykle hydroxyl- nebo esterovou skupinu na C3, C7, C8 a C15.
Molekulova hmotnost kolisa v rozmezi 200-500. Nékdy se skupina d¢li na trichothecény (=
major metabolites) a apotrichothecény (= minor metabolites), které se liSi velikosti molekuly
a stereochemii kruhu.. Nazvy n¢kterych nejznaméjSich trichothecéna jsou T-2 toxin,
acetoscirpenol, deoxynivalenol, diacetoxyscirpenol apod. LD 50 je u vétSiny trichothecénu
srovnatelna s aflatoxiny. Trichothecény jsou produkovany mnohymi druhy Fusarium spp.,
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které jsou zavaznymi patogeny Siroké Skaly rostlin. Akutni fytotoxicita a jejich vyskyt v
rostlinnych pletivech samoziejm¢ také nastoluji otazky jejich ulohy v procesu fytopatogeneze.

Dalsi skupinu fusariotoxina tvoii fumonisiny. Jako chemické slouceniny byly popsany v
roce 1988. Jednd se o slouceniny na bazi aminopolyalkoholi se strukturou podobnou
sfingolipidam. Fumonisiny inhibuji aktivitu sfingosin N-acetyltransferdzy. VV souc¢asné dobé¢
je prokéazana vysoka akutni toxicita téchto latek pro jaterni a ledvinové bunky u teplokrevnych
Zivocichu. Zatimco trichothecény byly detekovany u celé tady hostitelskych rostlinnych
druht, fumonisiny jsou zatim prokazovany pievazné ze vzorka kukuiice po napadeni
Fusarium moniliforme. Z Fusarium moniliforme, izolat MRC 826, ziskaného z kukufice
urcené pro lidky konzum v Jizni Africe, byly také tyto latky s karcenogennimi a
hepatoxickymi U¢inky poprvé izolovany a popsany (Gelderblom et al., 1988, Bezuidenhost et
al., 1988). Fumonisiny jsou karcinogenni pro laboratorni krysy a vyvolavaji akutni toxikozy
domacich zvirat (napt. konska leukoencephalomalasia, plicni edémy apod.). Podle
mezinarodni agentury pro vyzkum rakoviny Svétové zdravotniocké organizace (IARC-WHO)
jsou klasifikovany jako mozné karcinogeny pro ¢lovéka (trida 2B). Jsou to latky navozujici
zhoubné bujeni. Fumonisiny jsou strukturaln¢ podobné sfingosinu a mohou uplatnit svou
biologickou aktivitu v blokaci klicovych enzymu biosyntézy sfingolipidt (Norred, 1993).
DuleZitou vlastnosti fusariotoxini obecné, kterd byla experimentalné ovérena i u fumonisinu,
je jejich termostabilita. Sloucenina byla detekovana metodou TLC pfi nasledujicich
kombinacich teplota-¢as: 150°C-10 min., 125°C-38 min., 100°C-175 min. , 75°C-8 hod.

Casto opomijenym toxinem produkovanym Fusarium spp. je kyselina fusarova. Toxicita
této latky pro teplokrevneé Zivocichy je ve srovnani s trichothecény a fumonisiny podstatné
nizsi, ale nejnovejsi experimenty prokazaly, Ze tato latka zesiluje toxické uc¢inky ostatnich
fusariotoxini. Tento toxikologicky synergizmus muze byt do urcité miry vysvétlenim
skutecnosti, Ze zkrmovani ptirozen¢ kontaminovaného krmiva ma mnohdy vyrazné vyssi
negativni Uc¢inky na konzumenta, nez zkrmovani krmiva uméle kontaminovaného shodnym
toxinem.

Aby vycet fusariotoxini byl Gplny, je treba uvést jesté skupinu sloucenin pod nazvem
zearalenony. Jedna se o latky se silnym estrogennim G¢inkem, po jejichZz konzumaci dochazi
k reprodukénim porucham a porucham fertility.

Detekce mykotoxina

Mykotoxiny se stanovuji raznymi metodami. Ziejmé nejpiesnéjSi metodou, ktera je
povazovana za standardni, je kapalinova choromatografie, v béZném screeningu se vétSinou
vyuzivd imunoenzymatickych analyz (ELISA) nebo chromatografie na tenké wvrstve.
Serologické testy ELISA pouzili pro stanoveni fusariovych mykotoxint v zrné obilovin v
posledni dob¢ napi. v USA Abuozied et al. (1991) pro DON a ZON a Bebbet et al. (1994) pro
ZON a na Novem Zelandu Lauren a Agnew (1991) pro NIV, DON. scirpentriol a T-2-tetraol.
Pestka et al. (1995) ptinesli obsahly pirehled (70 liter. citaci) o imunologickych postupech
detekce mykotoxini v obilovinach a cerealnich potravinach. VSechny tyto metody jsou
dostate¢né piesné a citlivé a pii srovnani vysledka dosazenych HPLC a ELISA metodou je
dosahovano vysokych korelaci (Castelo et al. 1998). Presto existuji rizikové faktory, které je
tieba pii analytice mykotoxini minimalizovat. Prvnim z nich je odbér vzorkta. Vzhledem
k zavaznosti tohoto experimentalniho kroku byl dokonce vzorkovaci postup upraven v roce
1994 direktivou EU ¢&. 98/53/EC. Tato direktiva urcuje postup predevsim pti odbéru vzorka
krmiv pro stanoveni obsahu mykotoxind. Druhym rizikovym faktorem je purifikace a
extrakce vzorkt. Pti nedokonalé purifikaci mohou zistat mykotoxiny maskovany jinymi
latkami a tak muaZze byt ziskan faleSné negativni vysledek. V souvislosti s analyzou
mykotoxint je tieba také uvest, Ze obsah mykotoxini nekoreluje s vyskytem nativnich
puvodcu téchto latek ¢i s obsahem jejich spor. Indikaci mozneho hygienického problému
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muze byt sice viditelny vyskyt povlaku mycelia (u Fusarium spp. vétSinou bélavy nebo
razovy), ale piesto musi nasledovat analytické stanoveni toxickych latek.

Vzhledem k tomu, Ze vétSina problému s obsahem mykotoxina souvisi s krmivy pro
hospodaiska zvirata, bude v nasledujicim textu uvedeno nékolik pozndmek Kk této
problematice. Pfi podezieni na mykotoxik6zu u zvitat je tieba ihned po projeveni piiznaku
(odmitani krmiva, zvraceni aj.) odebrat vzorek krmiva pro naslednou analyzu. Krmiva
vtomto ptipadé by méla byt vySetiena na pritomnost dvou aZz c¢tyi toxickych latek: |.
deoxynivalenol, 2. T-2 toxin, 3. zearalenon, 4. dle sloZeni krmiva fumonisiny nebo
ochratoxin. Je samoziejmé, Ze v krmivu se mohou vyskytovat desitky dalSich mykotoxind,
které mohou také negativné ovlivnit zdravotni stav zviiete. Piesto pro odpoveéd’, zda zdravotni
potize jsou vyvolany mykotoxiny by mélo postacovat stanoveni vySe uvedenych c¢tyf
slouc¢enin. V této souvislosti je treba opét poznamenat, Ze dosud opomijenym toxinem
produkovanym Fusarium spp. byla kyselina fusarova. Toxicita této latky pro teplokrevné
Zivocichy je ve srovnani strochothecény a fumonisiny podstatné niZzsi, ale nejnovéjsi
experimenty prokazaly, Ze tato latka zesiluje toxické U¢inky ostatnich fusariotoxinti. Tento
toxikologicky synergizmus muze byt do urc¢ité miry vysvétlenim skute¢nosti, Ze zkrmovani
piirozené¢ kontaminovaného krmiva m& mnohdy vyrazné vys8i negativni G¢inky na
konzumenta, nez zkrmovani krmiva um¢le kontaminovaného shodnym toxinem.

Limity

Monitoring vyskytu fusariotoxini se provadi v mnoha evropskych zemich a zacina se
realizovat i v Ceské republice. Jsou k dispozici Gdaje o kontaminaci kukutice predevsim
mykotoxiny DON, FUM a ZEA z Rakouska, Italie i jinych zemi. Publikované tdaje z CR
napt. uvadi, Ze po sklizni v roce 1996 bylo v souboru vzorku pSenice a jeémene nalezeno 54%
vzorki pozitivné kontaminovanych piedevSsim DON a ZEA s pramérnou koncentraci 605
ug/kg. Vzhledem k tomu, Ze legislativa urcujici maximalni povolené hladiny fusariotoxinu
v surovindch a krmivech se teprve vytvaii, je velmi obtizné podobné vysledky interpretovat.
Prvnim komplexngjsim materidlem stanovujicim limity obsaht mykotoxint je smérnice EU
1525/98 s uc¢innosti od 1.1.1999. Pouze v nékterych zemich jsou uréeny narodni hodnoty
kontaminaci v souladu s dokumenty FAO, které jiz mohou vyvolat Klinickeé ptiznaky
mykotoxikoz. V Rakousku jsou uvadény hodnoty pro DON (pSenice, ryZe 500 ug/kg) a ZEA
(pSenice, ryze 60 nug/kg), Francie ma limity pro ZEA v potravinach na arovni 200 pg/kg, pro
FUM je limit ve Svycarsku na Grovni 1000 ug/kg. Limity na severoamerickém kontinentu se
u DON u p3enice pohybuji od 1000 ug/kg (USA) do 2000 ug/kg (Kanada) (Usleber,
Martbauer, 1998).0Obecn¢ lze tedy uvést, Ze limitni koncentrace u vétSiny fusariotoxinu
v piipadé potravin se budou pohybovat na drovni 1 mg/kg samoziejmé také v zavislosti na
akutni toxicité. Pro ilustraci LD 50 oraln¢ u mysi je u DON 70 mg/kg, u ZEA 20.000 mg/kg,
ale u T-2 jen 10 mg/kg.

Dopad na zdravotni stav vSak zavisi nejen na mnozstvi toxickych latek v krmivu, ale také
na celkovém stavu zviiete, druhu a staii i na dalSich podminkéach prostiedi. V této souvislosti
je casto diskutovana i moznost vzniku rezidui mykotoxina v potravinovych surovinach
Zivocisného puavoda po konzumaci mykotoxini v krmivu hospodaikymi zvitaty. Na zékladé
poslednich znalosti lze naptiklad u fumonisind uvést, Ze rezidua v mléce jsou mozna, ve
veprovych ledvindch a jatrech jsou v malém mnozZstvi také pravdépodobnd, ve vepirovém i
dribezim mase a vejcich jsou rezidua téchto latek nepravdépodobna.

V nasi republice je problém mykotoxik6z omezem piedevsim na fusariotoxiny, které jsou
vyznamnymi kontaminanty potravinaiskych a krmivarskych surovin. Piedevsim pii prabéhu
vegeta¢niho obdobi s nadmérnymi srdZzkami a relativné chladnéjSim pocasi je predpoklad
zvySené kontaminace témito latkami. Na zakladé dosavadnich vysledki se jevi jako
hygienicky i ekonomicky nejzavaznéjsi mykotoxiny DON a ZEA. Zvl&st¢ DON by bylo
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moZzné povaZzovat za jakysi indikator celkové kontaminace mykotoxiny. Prvni ¢eskou
zakonnou normou stanovujici hladinu mykotoxina je zakon 110/97 Sb. o potravinach a
vyhlaSka 298/97 Sb. s limity pro aflatoxiny, patulin, ochratoxin A a deoxynivalenol.

Prevence

Problematika mykotoxik6z je problematikou relativné novou a jako novy fenomém je
mnohdy nedocenovana. Znovu je tieba zduraznit, Ze primarni nebezpec¢i mykotoxikéz
nespoc¢iva v konzumaci viditelné kontaminovanych zemédélskych produkta, ale spiSe
v konzumaci makroskopicky neposkozenych potravin ¢i krmiv, kde jiZ neni patrna ptritomnost
houbovych organismu, a piesto jsou kontaminovany mykotoxiny. Pozvolna a dlouhodoba
akumulace mykotoxina v bunikach a tkanich konzumenta je tim nejvétSim nebezpecim.
Nebezpeci je o to vétsi, Ze mnohé mykotoxiny jsou latky vysoce termostabilni a ani tepelna
sterilizace neinhibuje jejich G¢innost. Navic jako slouc¢eniny o nizké molekulové hmotnosti
pomérné snadno ulpivaji i v mikroporech napi. sklenénych obala a tyto mohou byt zdrojem
dalsi kontaminace. Pfi konzumaci nizkych davek mykotoxint miZe dochazet ke zvySenému
nebezpeci sekundarnich infekci, selhavani G¢innosti vakcin, zeslabeni imunity apod.

Velky vyznam v boji proti mykotoxikdzam maji preventivni opatieni. Integrovany systém
péstovani polnich plodin respektujici naroky daného druhu na optimalni stanoviste, vyZivu a
dal$i technologické vazby je jednim ze zakladnich piedpokladia zabranujicich kontaminaci
houbovymi patogennimi organismy. Zcela na misté je v ramci technologie péstovani zarazeni
piimérené fungicidni ochrany. V této souvislosti neobstoji ¢asto uZivany argument o
nadmérném zatézovani zivotniho prostiedi pesticidy. Srovname-li LD 50 bézn¢ uZivanych
fungicida s hodnotami, které tento index dosahuje u mykotoxint je ziejmé, Ze fungicidni
latky jsou mnohdy mén¢ toxické nez mykotoxiny. Mykologické a toxikologické rozbory
zemedélskych produkti a surovin by se mély stat soucasti poskliziiového procesu. U
skladovanych produktu je to o to duleZitéjsi, Ze se zde muze vytvaiet vhodné mikroklima pro
sekundarni rozvoj houbovych mikroorganismi. Riziko nadmérného rastu houbovych
mikroorganismu a nasledné tvorby mykotoxint lze do urcité miry snizit aplikaci tzv.
“protiplisnovych” pripravki. Pouziti efektivniho inhibitoru, ktery maze vyrazné omezit rozvoj
houbovych organismu a jejich metabolickou c¢innost, se stava nezbytnou soucasti pripravy
nezavadnych krmiv. Hlavnimi souc¢astmi uvedenych piipravka jsou kyseliny a latky sniZujici
korozivnost pripravku a naopak zlepSujici mechanické vlastnosti krmiv. Nejcastéji se v téchto
piipravcich objevuje kombinace organickych kyselin a esenciélnich oleju ¢i jinych latek, které
jsou ucinné proti Sirokému spektru houbovych organismi, zlepSuji sypkost naskladnénych
krmiv a maji sniZzenou korozivnost. Dulezitd z pohledu ochrany konzumenta je také kontrola
importovanych surovin a potravin (napt. kava, kakaové boby, s6ja, podzemnice olejna apod.)
piedevSim zoblasti sméné rozvinutym zemédélstvim a dasledné  vytrazovani
kontaminovanych SarZi z potravinnych retézca.

Abuozied,M.M., Azcona,J.1., Braselton,W.E., Pestka,J.J.: Applied and Environmental
Microbiology 57, 1991, 3, 672-677.

Bebbet,G.A., Nelsen,T.C., Miller,B.M.: Journal of ADAC International 77, 1994, 6, 1500-
1509.

Bezuidenhost,S.C., Gelderblom,W.C.A., Gorst-Allman,C.P., Horak,R.M., Marasas,W.F.O.,
Spiteller, G., Vleggaar, R. (1988): Structure eluciation of the fumonisins, mycotoxins from
Fusarium moniliforme. J. Chem. Soc. Chem. Commun., 743-745.
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Castelo, M.M., Sumner, S.S., Bullerman, L.B. (1998): Occurence of fumonisins in corn-based
food products. J. Food Protec., 61, 704-707.

De Nijs, M., Van Egmond, H.P., Rombouts, F.M., Notermans, S.H.W. (1997): Identification of
hazardous Fusarium secondary metabolites occurring in food raw materials. J. Food Safety,
17, 161-191.

Gelderblom,W.C., Jaskiewicz,K., Marasas,W.F.O., Thiel,P.G., Horak,R.M., Vleggaar, R,
Kriek, N.P.J. (1988): Fumonisins —novel mycotoxins with cancer-promoting activity
produced by Fusarium moniliforme. Appl. Environm. Microbiology , 54,1806-1811.
Lauren,D.R., Agnew,M.P., Smith, W.A., Sayer,S.T.: Food Addit. Contaminants 8, 1991, 599-
605

Norred,W.P. (1993): Fumonisins — mycotoxins produced by Fusarium moniliforme. J.
Toxicol. Environm. Health 38, 309-328.

Pestka,J., Abouized,M.N., Sutikno (1995): Immunologically-based assays for mycotoxin
detection. Food Technol., 49, 120-128.

Usleber, E., Martlbauer, E. (1998): A limited survey of cereals foods from Germany market
for Fusarium toxins (deoxynivalenol, zearalenone, fumonisins). Archiv  fur
Lebensmittelhygiene, 49, 25-48.
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Cast 2: Piehled vyskytu toxinogennich hub a mykotoxini v surovinach, produktech a
krmivech rostlinného piavodu v nékterych evropskych zemich

2.1. Rakousko

Studium mykotoxini a toxinogennich plisni bylo v Rakousku zahajeno v poloving
sedmdesatych let v souvislosti s nespecifikovanou sterilitou skotu. Jako jedna z pricin byl
oznacen ZEA (Lengauer, 1977). Hlavnim stimulem k formulaci Sirokého studijniho programu
mykotoxint byly ale az vazné travici probléemy u prasat v jihovychodnim Rakousku
vyvolavané zkrmovéanim kontaminované kukutice v zimé 1977/78 (Lew et al., 2001). Jiz
v roce 1980 bylo zndmo spektrum Fusarium spp. na hlavnich plodinach, tj. kukufici, pSenici
a ovsu. Bylo konstatovano, Ze nejcastéji detekovanymi mykotoxiny byly ZEA, MON, NIV a
DON a jeho derivaty. Nebyl zaznamenan naproti tomu vyznamny vyskyt AFL a OTA
piedevsim vzhledem ke klimatickym podminkam.

V soucasnosti probiha v Raousku monitoring vyskytu fusariotoxint na kukutici (v letech
1996-1998, 20 lokalit v hlavnich péstitelskych oblastech, analyzy DON, ZEA, NIV, T-2,
FUM, MON). Vroce 1996 bylo napi. na DON pozitivnich 89% vzorka s pramérnym
zachytem 0,645 mg/kg, 63% pozitivnich vzorkia na ZEA s pramérem 0,09 mg/kg. V roce
1997 u DONu bylo 66% pozitivnich (pramér 0,14 mg/kg), v roce 1998 u téhoz toxinu 75%
pozitivnich vzorka s pramérem 0,38 mg/kg. Rozdily mezi jednotlivymi roky byly zpisobeny
vyraznymi diferencemi v prabéhu pocasi.

K dispozici jsou takeé vysledky z analyzy tvrdé pSenice na obsah fusariotoxini (48
vzorka, 5 lokalit). Z vysledka mj. vyplyva, Ze na nekterych lokalitach byl zaznamenan
vysoky vyskyt MON (az 0,88 mg/kg) a vétSina MON pozitivnich vzorka méla i vysoky
vyskyt DON (az 8,2 mg/kg), ale zaroven nizky obsah ZEA (Adler et al., 1995).

Adler, A., Lew, H., Brodacz, W., Edinger, W., Oberforster, H.: Occurrence of moniliformin,
deoxynivalenol and zearalenoe in durum wheat (Triticum durum Dusf.). Mycotoxin Res. 11,
1995, 9-15.

Lengauer, E.: Zur Stellung udn Aktualitat von Mykotoxinen in der heimischen
Landwirtschaft. In: Aktuelle Probleme der Is Forschung, Linz, 11, 1997, 33-70.

Lew, H., Adler, A., Thimm, N., Krska, R.,Wiedner, G., Schuh, M.: Occurrence of toxigenic
fungi and related mycotoxins in plants, food and feed in Austria. In: Occurrence of toxigenic
fungi, Cost Action 835, European Commission 2001, 3- 12.

2.2. Kypr

Na Kypru je od roku 1990 systematicky monitorovan a kontrolovan vyskyt AFL a OTA A
piedevsim u ofechu, obilovin, suSeného ovoce uréeného pro export. Z vysledkt monitoringu
napt. vyplyva, Ze incidence AFL je nejvysSi u podzemnice olejné ve srovnani s dalSimi
ofechy a obilovinami (nejvyssi zachyt v roce 1997 — 0,785 mg/kg). U ostatnich komodit
(mandle, liskové otechy, pistacie) jsou zachyty AFL minimalni. Pramérny vyskyt pozitivnich
vzorki na OTA byl u obilovin (kukutice, pSenice, jecmen) 23,4% a obsah kolisal v rozpéti
0,03 — 0,1 mg/kg. Autoti také konstatuji, Ze ve srovnani s dalSimi rozvojovymi zemémi jsou
vyskyt AFL a OTA niZsi a indikuje to efektivitu HACCP kontrolnich mechanisma ( loannou
etal., 2001).

loannou - Kakouri, E., Aletrari, M., Christou, E., Ralli, A., Koliou, A.: Occurence of
mycotoxins in local food in Cyprus. In: Occurrence of toxigenic fungi, Cost Action 835,
European Commission 2001, 13- 18
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2.3. Ceska republika

V letech 1995-1996 bylo na ptitomnost fumonisint analyzovano 210 vzorkt kukufi¢nych
produktt (mouka, corn flakes, pop corn aj.) koupenych v béZzné obchodni siti. Positivnich
bylo 89% vzorku s pramérnym zachytem 180 ng/g a maximem 4594 ng/g. Ve 4% vzorka byl
obsah FUM vy$S§i neZz 1000 ng/g. Maximalni koncentrace FUM byly v kukuti¢éném chlebu a
extrudovanych kukuri¢nych produktech, relativné nejméné FUM bylo zachyceno v pop cornu
a corn flakes. Autofi uvadi, Ze stejné jako napi. ve Svycarsku, kde je limitni hygienicky
piipustna hladina FUM 1000 ng/g kukufi¢ného produktu, i pro CR je mozné tuto hranici
povazovat za relevantni (Ostry, Ruprich 2001).

V letech 1998 a 1999 bylo shroméazdéno celkem 84 vzorki kukutice piedevsim z lokalit
jizni a stredni Moravy. Vzorky byly odebirany jednak pi#imo z porosta (celé palice ve
sklizinové zralosti), jednak bylo ziskano zrno z vykupnich zavodi. Cilem experimenta bylo na
zékladé vysledka mykologickych —a toxikologickych analyz urgit z&kladni spektrum
houbovych kontaminanta kukutice v podminkach CR se zvlastnim zietelem na zéstupce rodu
Fusarium a pokusit se ve vzorcich zrna imunoenzymatickou cestou detekovat ptitomnost
zakladnich toxickych metaboliti: DON, T-2, ZEA a FUM. Z ptirozené infikovanych
kukuti¢nych zrn byli v obou sledovanych sklizinovych letech v in vitro podminkach izolovani
zastupci celkem 7 houbovych rodd. S nejvysSi intenzitou se vyskytovaly druhy rodu
Fusarium (pramérnd kontaminace 44,8%), druhym nejcastéji se vyskytujicim byl rod
Stemphylium (29,3%). Spektrum izolovanych druhd rodu Fusarium bylo tvoreno 8 druhy.
V obou sledovanych sklizhovych roc¢nicich byl druhem s nejvy3si frekvenci Fusarium
graminearum (1998 — 42,75%, resp. 1999 — 41,7%), druhym nejcastéji se vyskytujicim
druhem bylo F. culmorum. Na obsah deoxynivalenolu bylo positivné analyzovano 95,2%
vzorki. Koncentrace DON se pohybovaly v rozpéti vrozpéti od 25 do 285 png/kg.
Koncentrace T-2 byly zaznamenany v $irSim rozpéti nez u piedeSlého toxinu a pohybovaly se
v rozpéti od 12 do 875 ug/kg. Koncentrace ZEA byly variabilngjsi nez v ptipadé sloucenin
trichothecénového typu. V nékterych vzorcich byly zaznamenany nulové koncentrace (17%
vzorkt), maximalni koncentrace neptresahla 110 pg/kg. Nulova koncentrace FUM byla u 7
vzorku z celkového poctu 42 (tj. 17%), u ostatnich vzorka se detekované rozpéti pohybovalo
od 12 do témet 1000 pg/kg. Ve srovnani s ostatnimi tremi zkoumanymi slouc¢eninami bylo u
této latky dosazeno v praméru nejvysSich hodnot (Ned¢lnik, 2002).

Sledovani kontaminace krmnych surovin po sklizni vroce 1996 prokazalo 54%
pozitivnich nélezu predevsi DON a ZEA (nad 0,2 mg/kg, pramérna koncentrace 0,605 mg/kg)
ve vzorcich cerstvé sklizené pSenice a jeémene. U vzorka odebiranych v roce 1998, kdy bylo
vySetieno 189 vzorka obilnin, byla kontaminace toxiny podstatné nizsi. To opét potvrzuje
piedpoklad, Ze klimatické podminky béhem vegetacniho obdobi jsou vedle faktoru rezistence
a technologickych péstitelskych postupi pro droven kontaminace toxiny rozhodujicim
faktorem (Paulova 2001).

Nedélnik, J.:

Ostry, V., Ruprich, J.: Fumonisins i a corn-based products and Fusarium occurrence in wheat
grains in the Czech Republic. In: Occurrence of toxigenic fungi, Cost Action 835, European
Commission 2001, 25-36.

Paulova, J.: Mykotoxiny v krmivu, problémy sanalytikou a diagnostikou, monitoring a
kontrola. In: Sb. Ref. Sem. Mykotoxiny a jejich stanoveni metodou ELISA. Praha 18.4.2001,
27-30.
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2.4. Finsko

V letech 1987-1988 byly analyzovany obsahy mykotoxinid ve vzorcich ovsa, p3enice,
jeémene, ryze, kukurice, sojovych granuli, fepkovyh semen, rybi mouc¢ky, krmiv pro prasata a
drabeZ vyprodukovanych ve Finsku i importovanych. VSechny vzorky zrn a krmiv
obsahovaly DON v koncentraci od 7 do 300 pg/kg. Nizsi koncentrace byly zaznamenany u T-
2, HT-2, NIV a ZEA.

Pritomnost ZEA byla také analyzovana v letech 1992-1993 ve 120 vzorcich hlavnich
obilnin. Autofi konstatuji, Ze oba ro¢niky se vyznacovaly excelentni kvalitou suroviny a nebyl
zaznamenan vyskyt ZEA (Rizzo et al., 2001).

Rizzo, A., Berg., S., Eskoola, M., Perttila, U., Saari, L.: Occurrence of mycotoxins in cereals
and foodstuffs in Finland between years 1987-1999. In: Occurrence of toxigenic fungi, Cost
Action 835, European Commission 2001, 37-43.

2.5. Francie

Ve Francii jsou pro celou fadu mykotoxint doporucéeny toleran¢ni limity. Pro ochratoxin
A je to 5 ppb, pro patulin 50 ug/l (vztazeno k jablecnému dZusu), maximalni tolerovana
hladina aflatoxinu B1 je 1 ug/kg, suma aflatoxint potom 10 ug/kg, maximalni tolerance pro
zearalenone je 200 ug/kg (Bakan, 2001).

V letech 1996-1997 probéhl monitoring vyskytu DON, NIV, ZEA a FUM u pSenice a
kukutice. Z vysledka: pSenice 1996 - 40% posit. DON, 28% posit. NIV, 12% posit. ZEA.
PSenice 1997 — 90% posit. DON, 92% posit. NIV, 12% posit. ZEA. Kukufice 1996 — 84%
posit. DON, 78% posit. NIV, 92% posit. ZEA., 72% posit. FUM. Kukutice 1997 - 76% posit.
DON, 47% posit. NIV, 90% posit. ZEA.., 66% posit. FUM (Bakan et al., 2001).

Bakan, B.: Occurrence of toxigenic fungi and related mycotoxins in plants, foods and feed in
France. In: Occurrence of toxigenic fungi, Cost Action 835, European Comm. 2001, 44-50.
Bakan, B., Cahagnier, B., Melcion, D.: Natural occurrence of Fusarium toxins in doestic
wheat and corn harvested in 1996 and 1997 — production of mycotoxin by Fusarium isolates
from these samples. In: In: Occurrence of toxigenic fungi, Cost Action 835, European
Commission 2001, 51-53.

2.6. Némecko

Rozsahly monitoring vyskytu mykotoxina je realizovan v Némecku. Napi. v roce 1995
byla analyzovéna sildZni kukutice z péti lokalit. Pramérna kontaminace ZEA byla 0,385
mg/kg suSiny. Obecné mén¢ byla kontaminovany tzv. stay-green typy. Z celkového pocétu 298
vzorkua bylo positivné analyzovano 293. V dalsi studii byly analyzovany vzoky z riznych
silazi z let 1993-1994. Témér vSechny vzorky byly positivni na ZEA v pramérné koncentraci
60 ug/kg. Analyzy u pSenice a je¢mene také prokazaly pomérné vysokou miru kontaminace.
U 19 z 21 vzorkia pSenice byl zachycen DON v koncentraci 140-2840 ug/kg, pramér 330
ug/kg. Ze 13 vzorka jeémene bylo positivnich 7 s pramérnou hodnotou mnozstvi DON 170
ug/kg. Obdobné vysledky jsou také ze sklizné 1998. Bylo kompletovano 84 vzorki hlavnich
obilnin z 22 lokalit a analyzovano na obsah DON. 85% vzorku bylo positivnich (Niessen
2001).

Niessen, L.: Occurrence of mycotoxins and toxigenic fungi in agricultural commodities and
foodstuffs in Germany between 1990-1999. In: Occurrence of toxigenic fungi, Cost Action
835, European Commission 2001, 54-62.
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2.7. Mad’arsko

Oficialni monitoring mykotoxini zacal v Madarsku pied 30 roky. Prace jsou zamétreny
piedevsim na ZEA, T-2, DON a OTA. Pti prazkumu v letech 1990-1994 v jiznim Madarsku,
nejsussi a nejteplej¢i ¢asti zemé, byly jako hlavni kontaminanty pSenice a kukutice nalezeny
DON a ZEA (Mesterhazy et al., 1995). Prvni vyskyt FUM byl popsan v madarskych
rostlinnych produktech v roce 1993 (Fazekas, Tothné Hajdu, 1995). 22 vzorki kukutice bez
viditelné piitomnosti houbovych kontaminanta bylo ziskano ze sklizné 1994, uskladnéno 3
mésice a poté analyzovan obsah mykotoxinu. U 15 vzorka byl zaznamendn vyskyt
trichothecénu, byt’ v relativné nizké kocentraci pod 70 ug/kg (Szigeti et al., 1995). Vice nez
3000 vzorkd krmiv bylo analyzovano na obsah osmi toxind. Sedesat osm, 92 a 86% vzorka
kukutice, p3enice a soji obsahovalo minimaln¢ jeden z analyzovanych mykotoxina. U
kukutice dominoval T-2, zatimco u pSenice a soji DON (Rafai, Bata, 1998).

Fazekas, B., Tothné Hajdu, E.: Incidence of fumonisin B1 mycotoxin in maize cultivated in
Hungary. Magyar Allatorvosok Lapja 50, 1995, 515-518.

Mesterhazy, A., Bartok, T., Téren, J.: Resistance of cereals to Fusarium in relation with the
toxin contamination and natural occurrence of Fusarium toxins in South Hungary. In: 9
Congress of FOOd Sci. Technol., Budapest, 1995, abst. No. L036.

Szigeti, G., Nagy, G., Széczi, A., Néemethné Konda, L.: A mycological survey on feed cereals
kept in stock of the crops of 1994. Magyar Allatorvosok Lapja 50. 1995, 511-514.

Rafai, P., Bata, A.: Occurrence and importance of mycotoxin contamination in Hungary. In:
Mycotoxins in the Food Chain, Hung. Acad. Of Sci., Budapest, 1998, 78-111.

2.8. Itélie

Siroce diversifikované je studium toxinogennich hub a mykotoxint v Italii. Hlavnim
vyzkumnym pracovistém zabyvajicim se touto problematikou je Istituto Tossine e
Micotossine da parassitti vegetali del CNR v Bari. Rozsahly piehled aktuélnich udaju je
uveden v publikaci Bottalico, Logrieco (2001).

Bottalico, A., Logrieco, A.: Occurrence of toxigenic fungi and mycotoxins in Italy. In:
Occurrence of toxigenic fungi, Cost Action 835, European Commission 2001, 69 - 104.

2.9. Norsko

Z Norska jsou k dispozici vysledky monitoringu vyskytu mykotoxina na p3enici, je¢cmenu
a Zitu. Nejfrekventovan¢jSim mykotoxinem byl DON, vysoké hladiny byly zaznamenany
v letech 1988 a 1992 se suchym jarem a hojnosti srazek v ¢ervenci. Z dalSich toxina byl
frekventovanym HT-2 a T-2. Ve srovnani s trichothecény byly koncentrace ZEA nizka
(Langseth, Elen, 1996).

Langseth, W., Elen, O.: Differences between barley, oats and wheat in the occurrenec of
deoxynivalenol and other trichothecenes in Norwegian grain. J.Phytopathology 144, 1996,
113-118.

2.10. Polsko

Také v Polsku je predevsim diky prof. Chelkowskému vénovana mykotoxinam velka
pozornost. Vedle pozoruhodnych vysledkd ve studiu toxinogennich hub je kdispozici
rozsahld databaze (dajui o mykotoxinech. V Polsku jsou nejvice frekventovany ctyfi
slouceniny: DON, NIV, MON, OTA. Fusariotoxiny jsou akumulovany v rostlinach pred
sklizni, OTA je probléemem béhem skladovani. Mimo tyto hlavni mykotoxiny byla v Polsku

10
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zaznamenana kontaminace dalSimi 15 fusariotoxiny . V posledni dobé je pozornost také
vénovana alternariovym toxinam (Chelkowski et al., 2001).

Chelkowski, J., Perkowski, J., Kostecki, M., Golinski, P.: Toxigenic fungi and mycotoxns in
cereals grains and feeds in Poland. In: Occurrence of toxigenic fungi, Cost Action 835,
European Commission 2001, 111-130.

2.11. Slovensko

Kukuri¢éna zrna z pfirozené infikovanych rostlin byla analyzovana na obsah ZEA, DON,
MO. V3echny vzorky obsahovaly ZEA, 15 z 18 vzorka DON (v maximalni koncentraci 16.88
mg/kg) a 11 vzorku bylo pozitivnich na MON (Nadubinska et al., 2002). Slovensti kolegové
také intenzivné studuji kontaminaci kukutice FUM (Srobéarova et al., 2000).

Nabubinska M., Parich, A., Krska, R., Kandler, W., Srobrova, A., Eged, S.: Contents of
zearalenone, deoxynivalenol, moniliformin and fusaric acid in maize ears from Slovakia
naturally contaminated with Fusarium spp. J. Appl. Genet. 43A, 2002, 133-140.

Srobarova, A., Logrieco, A., Nadubinska, M.: Maize kernels infestation by Fusarium spp. in
the period 1996-1998 in Slovakia. Acta fytotechnica et zootechnica 4, 2000, 90-93.

11
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Cast 3: Rederse — roky 1999-2002

NiZe uvedena resSerse vznikla z databazovych souboruz zadanim klicovych slov Fusarium a
mykotoxiny. Obsahuje cca 220 zaznamu na dané téma. Dava prehled o Sirokém tematickém
zaberu i o vyznamnosti mykotoxinz i o stale intenzivnéjsi vyzkumné préaci. Nejsou zde pouze
zaznamy o vyskytu mykotoxinz na ruznych komoditach, ale také studie zabyvajici se detekci
techto sloucenin, srovnani riznych analytickych postupz, moznostmi detoxifikace, apod.
ReSerSe neni v této podobe interaktivni.

TI: Strategies for detoxification of Fusarium mycotoxins and assessing in vivo the relevant
effectiveness.AU: Visconti-A; Solfrizzo-M; Avantaggiato-G; Girolamo-A-de; de-Girolamo-
A

SO: The-BCPC-Conference:-Pests-and-diseases,-Volume-2.-Proceedings-of-an-international-
conference-held-at-the-Brighton-Hilton-Metropole-Hotel,-Brighton,-UK;-13-16-November-
2000. 2000, 721-728; 13 ref.

PB: British Crop Protection Council; Farnham; UK

LA: English

AB: Several aspects of possible approaches to reduce Fusarium mycotoxins contamination in
agricultural and food commodities are briefly reviewed. Food processing by itself may
destroy, reduce or redistribute mycotoxins. In investigating the effect of food processing, it is
essential that methods of analysis must be applicable to both starting material and finished
product(s). A variety of chemical, microbiological and physical methods have been
investigated for intentional treatment of commodities containing the major Fusarium
mycotoxins, with different levels of success. The use of non-nutritive adsorbent materials able
to bind the toxin, thus reducing its bioavailability, is quite promising as a number of them
reduced to some extent the negative effect of mycotoxins. However, detoxification processes
that may appear effective in vitro do not necessarily retain their efficacy when tested in vivo.
The importance of biomarkers of exposure (or effect) to mycotoxins is stressed as an effective
tool to deal with in vivo detoxification. The elevation of the sphinganine-to-sphingosine ratio
was used as a biomarker to assess the in vivo effectiveness of activated carbon and
colestyramine in binding fumonisins from contaminated diets. Colestyramine was quite
effective, both in vitro and in vivo, and is proposed as potential candidate for commercial
preparations to ameliorate multi-mycotoxin effects in grains and feeds.

PT: Book-chapter; Conference-paper

IB: 1-901396-59-2

AN: 20003031775

TI: Mutagenic activity of benlate fungicide on growth and production of the toxin fumonisin
by Fusarium moniliforme.

AU: Sahab-AF; Nivien-AAS; Soher-EA

SO: Annals-of-Agricultural-Science-Cairo. 2000, 45: 2, 703-715; 27 ref.

LA: English

LS: Arabic

AB: The fungicide Benlate [benomyl] was effective in vitro against Fusarium moniliforme
[Gibberella fujikuroi] after 7 days of incubation. Benlate was tested for its mutagenic potency
with respect to fumonisin B1 (FB1) production by F. moniliforme. Fumonisin production by

12
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the isolate with low fumonisin B1 production (L) was reduced by 69.1%, 86.4% and 100% at
1.25, 2.50 and 5.00 ppm of Benlate, respectively and by 95.6%, 98.9% and 100% for the
isolate with high fumonisin B1 production (H). The linear growth and dry weight of the 6
biotypes induced by Benlate were lower than that of the wild type isolates. The effect of
Benlate as a mutagen was greater on the H wild type. Benlate can induce stable and unstable
mutants. The Benlate mutants of the H isolate were characterized as 5 arginine requiring
mutants, 5 methionine requiring mutants and 3 adenine requiring mutants. Mutants from the L
isolate were characterized as 4 arginine requiring mutants, 2 adenine requiring mutants and 1
methionine requiring mutant. Fusarium moniliforme growth and fumonisin production were
inhibited on maize grain treated with Benlate at 0.5 g/kg and stored for one month. The
germination percentage of maize grain ranged between 15.6% to 28.2% for the L biotype and
between 5.7% to 18.2% for the H biotype. The moisture content and Benlate treatment
affected fungal infection, fumonisin production, and germination of maize during storage.

PT: Journal-article

AN: 20013015325

TI: Biochemistry and genetics of Fusarium toxins.

AU: Desjardins-AE; Proctor-RH; Summerell-BA (ed.); Leslie-JF (ed.); Backhouse-D (ed.);
Bryden-WL (ed.); Burgess-LW

SO: Fusarium:-Paul-E.-Nelson-Memorial-Symposium. 2001, 50-69; 83 ref.

PB: American Phytopathological Society (APS Press); St. Paul; USA

LA: English

PT: Book-chapter

IB: 0-89054-268-6

AN: 20013135845

TI: Deoxynivalenol: a 25 year perspective on a trichothecene of agricultural importance.
AU: Miller-JD; ApSimon-JW; Blackwell-BA; Greenhalgh-R; Taylor-A; Summerell-BA
(ed.); Leslie-JF (ed.); Backhouse-D (ed.); Bryden-WL (ed.); Burgess-LW

SO: Fusarium:-Paul-E.-Nelson-Memorial-Symposium. 2001, 310-320; 85 ref.

PB: American Phytopathological Society (APS Press); St. Paul; USA

LA: English

PT: Book-chapter

IB: 0-89054-268-6

AN: 20013135892

TI: Zearalenone: mycotoxin or mycoestrogen?

AU: Hagler-WM Jr.; Towers-NR; Mirocha-CJ; Eppley-RM; Bryden-WL; Summerell-BA
(ed.); Leslie-JF (ed.); Backhouse-D (ed.); Bryden-WL (ed.); Burgess-LW

SO: Fusarium:-Paul-E.-Nelson-Memorial-Symposium. 2001, 321-331; 83 ref.

PB: American Phytopathological Society (APS Press); St. Paul; USA

LA: English

PT: Book-chapter

IB: 0-89054-268-6

AN: 20013135893
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TI: Fumonisins - occurrence, toxicology, metabolism and risk assessment.

AU: Marasas-WFO; Miller-JD; Riley-RT; Visconti-A; Summerell-BA (ed.); Leslie-JF (ed.);
Backhouse-D (ed.); Bryden-WL (ed.); Burgess-LW

SO: Fusarium:-Paul-E.-Nelson-Memorial-Symposium. 2001, 332-359; 184 ref.

PB: American Phytopathological Society (APS Press); St. Paul; USA

LA: English

PT: Book-chapter

IB: 0-89054-268-6

AN: 20013135896

TI: Other significant Fusarium mycotoxins.

AU: Bryden-WL,; Logrieco-A; Abbas-HK; Porter-JK; Vesonder-RF; Richard-JL; Cole-RJ;
Summerell-BA (ed.); Leslie-JF (ed.); Backhouse-D (ed.); Bryden-WL (ed.); Burgess-LW
SO: Fusarium:-Paul-E.-Nelson-Memorial-Symposium. 2001, 360-392; 214 ref.

PB: American Phytopathological Society (APS Press); St. Paul; USA

LA: English

PT: Book-chapter

IB: 0-89054-268-6

AN: 20013135899

TI: Comparison of two clean-up principles for determination of trichothecenes in grain
extract.

AU: Radova-Z; Holadova-K; Hajslova-J

SO: Journal-of-Chromatography,-A. 1998, 829: 1-2, 259-267; 35 ref.

LA: English

AB: Two clean-up principles for the multi-determination of 7 trichothecene toxins
(deoxynivalenol [vomitoxin], nivalenol, diacetoxyscirpenol, fusarenon-X, T-2 tetraol, HT-2
toxin and T-2 toxin) in wheat extract are described. For clean-up of acetonitrile-water (84 :
16, v/v) extract, either gel permeation chromatography (Bio-Beads S-X3 gel) or solid-phase
extraction (combination of Florisil and C18-silica gel SPE cartridges or a Romer Labs.
MycoSep 225 column) were used. The MycoSep 225 column was chosen as the best
alternative for clean-up of grain samples. Recovery of this procedure was tested on certified
material. Derivatization of analytes prior to the final determinative step was carried out by
trifluoroacetic acid anhydride. Trifluoroacyl derivatives of the trichothecenes were separated
by high-resolution capillary gas chromatography with electron-capture detection.

PT: Journal-article

AN: 20023012854

TI: Susceptibility of Kenyan wheat varieties to head blight, fungal invasion and
deoxynivalenol accumulation inoculated with Fusarium graminearum.
AU: Muthomi-JW; Oerke-EC; Dehne-HW; Mutitu-EW
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SO: Journal-of-Phytopathology. 2002, 150: 1, 30-36; 40 ref.

LA: English

AB: Fifteen wheat varieties commercially grown in Kenya were tested for their susceptibility
to head blight and mycotoxin accumulation after inoculation with F. graminearum [Gibberella
zeae] in pot experiments. The strains of the pathogen used had been isolated from wheat
collected in different growing areas of Kenya. Head blight susceptibility was assessed as the
percentage of spikelets bleached and area under disease progress curve; kernel colonization
by fungal mycelium was determined as ergosterol content. All varieties were moderately to
highly susceptible. However, the varieties differed in head blight susceptibility (29-68% of
spikelets bleached; mean 54%), fungal colonization (67-187 pg/g ergosterol content; mean
111 pg/g) and the resulting mycotoxin contamination (deoxynivalenol (DON) 5-31 ug/g;
mean 13.5 pg/g). Grain weight reductions due to head blight ranged from 23 to 57% (mean
44%). The varieties could be therefore divided into partially resistant and highly susceptible
genotypes. The kernels of highly susceptible varieties had higher mycotoxin and ergosterol
contents. However, the kernels of some varieties contained more fungal mycelium
(ergosterol) without the corresponding high amounts of DON, suggesting that they possess
some resistance to DON accumulation. Less susceptible varieties showed resistance to fungal
spread, as indicated by a slow disease development and lower content of fungal biomass.

PT: Journal-article

AN: 20023028800

TI: Molecular mapping of QTLs for Fusarium head blight resistance in spring wheat. 1.
Resistance to fungal spread (Type Il resistance).

AU: Buerstmayr-H; Lemmens-M; Hartl-L; Doldi-L; Steiner-B; Stierschneider-M;
Ruckenbauer-P

SO: Theoretical-and-Applied-Genetics. 2002, 104: 1, 84-91; 44 ref.

LA: English

AB: Fusarium head blight (FHB, scab) is a fungal disease of wheat and other small cereals
that is found in both temperate and semi-tropical regions. FHB causes severe yield and quality
losses, but the most-serious concern is the possible mycotoxin contamination of cereal food
and feed. Breeding for FHB resistance by conventional selection is feasible, but tedious and
expensive. This study was conducted to identify and map DNA markers associated with FHB
resistance genes in wheat. A population of 364 F1-derived doubled-haploid (DH) lines from
the cross 'CM-82036" (resistant)/'/Remus' (susceptible) was evaluated for Type Il resistance
(spread within the spike) during 2 years under field conditions. Marker analysis was
performed on 239 randomly chosen DH lines. Different marker types were applied, with an
emphasis on AFLP and SSR markers. Analysis of variance, as well as simple and composite
interval mapping, were applied. Three genomic regions were found significantly associated
with FHB resistance. The most-prominent effect was detected on the short arm of
chromosome 3B, explaining up to 60% of the phenotypic variance for Type Il FHB
resistance. A further QTL was located on chromosome 5A and a third one on 1B. The QTL
regions on 3B and 5A were tagged with flanking SSR markers, the 1B QTL was found
associated with the high-molecular-weight glutenin locus. These results indicate that FHB
resistance is under control of a few major QTLs operating together with unknown numbers of
minor genes. Marker-assisted selection for these major QTLs involved in FHB resistance
appears feasible and should accelerate the development of resistant and agronomically
improved wheat cultivars.

PT: Journal-article

AN: 20023036136
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TI: Chronic effects of fumonisin B1 in broilers and turkeys fed dietary treatments to market
age.

AU: Broomhead-JN; Ledoux-DR; Bermudez-AJ; Rottinghaus-GE

SO: Poultry-Science. 2002, 81: 1, 56-61; 30 ref.

LA: English

AB: Floor pen studies were conducted with 270 broiler chicks and 144 turkey poults (1 week
old), to evaluate the chronic effects of fumonisin B1 (FB1). A completely randomized design
was used in both studies with six pen replicates of 15 chicks or eight pen replicates of 6 poults
assigned to each of three dietary treatments from weeks 1 to 7 (broilers) or to week 14
(turkeys). Fusarium moniliforme (M-1325) culture material was added to a typical corn-
soyabean basal diet to supply 0, 25, or 50 mg FB1/kg diet. Feed intake, body weight gain, and
feed conversion of chicks were not affected (P > 0.05) by FB1. Turkeys fed 50 mg FB1/kg
had significantly (P < 0.05) lower feed intake than the controls. Compared with controls,
chicks and turkeys fed FB1 diets had significantly higher liver sphinganine to sphingosine
ratios (P < 0.05). Relative organ weights of chicks were not affected (P > 0.05) by FB1, other
than those chicks fed 25 mg FB1/kg, which had lower (P < 0.05) relative proventriculus
weights than the chicks fed 0 or 50 mg FB1/kg. Broilers fed 50 mg FB1/kg had decreased
serum calcium and increased serum chloride when compared to broilers fed 0 or 25 mg
FB1/kg. Haematology was not affected (P > 0.05) by dietary FB1. No lesions were present in
any organ examined microscopically. Results indicate that 50 mg FB1/kg diet is detrimental
to turkeys but is not toxic to broilers fed to market age.

PT: Journal-article

AN: 20023037028

TI: Decreased fumonisin hepatotoxicity in mice with a targeted deletion of tumor necrosis
factor receptor 1.

AU: Sharma-RP; Bhandari-N; He-QR; Riley-RT; VVoss-KA

SO: Toxicology. 2001, 159: 1-2, 69-79; 40 ref.

LA: English

AB: Fumonisin B1 (FB1), a mycotoxin produced by Fusarium verticillioides and related
fungi infests corn and other cereals, and causes a variety of toxic effects in different
mammalian species. Hepatotoxicity is a common toxic response in most species. The cellular
responses of FB1 involve inhibition of ceramide synthase leading to accumulation of free
sphingoid bases and a corresponding induction of tumour necrosis factor alpha (TNFalpha).
We recently reported that FB1 hepatotoxicity was considerably reduced in a mouse strain
lacking tumour necrosis factor receptor 2 (TNFR2 or TNFR1b). To further investigate the
relative contribution of the two TNFalpha receptors (TNFR1 and TNFR2 or P55 and P75
receptors) we evaluated the hepatotoxicity of FB1 in male C57BL/6J mice (WT) and a
corresponding TNFR1 knockout (TNFRKO) strain, genetically modified by a targeted
deletion of this receptor. The hepatotoxic effects of five daily injections of 2.25 mg/kg per day
of FB1 were observed in WT but were reduced in TNFRKO, evidenced by the microscopic
evaluation of the liver and increased concentrations of circulating alanine aminotransferase
and aspartate aminotransferase. FB1 induced the expression of TNFalpha, and similar
increases in free sphinganine and sphingosine in livers of both WT and TNFRKO mice.
Results indicated that both P55 and P75 receptors are required for FB1-induced hepatotoxicity
and TNFalpha plays an important role in such response in mouse liver.
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PT: Journal-article
AN: 20023044680

TI: Apoptosis in mouse fetuses from dams exposed to T-2 toxin at different days of gestation.
AU: Ishigami-N; Shinozuka-J; Katayama-K; Nakayama-H; Doi-K

SO: Experimental-and-Toxicologic-Pathology. 2001, 52: 6, 493-501; 45 ref.

LA: English

AB: T-2 toxin (2 mg/kg b.w.), a type of trichothecene mycotoxin produced by various
species of the genus Fusarium, was orally inoculated to pregnant mice at gestational day (GD)
8.5, 9.5, 10.5, 11.5, 12,5, 13.5, 14.5, 15.5 and 16.5, and the fetuses were examined 24 h later.
The number and region of pyknotic or karyorrhectic cells varied according to inoculation
date. In the GD 13.5-subgroup, a moderate to high number of pyknotic or karyorrhectic
neuronal cells were observed in the central nervous system, peri-ventricular zone to
subventricular zone, and pyknosis or karyorrhexis were also observed in a small number of
chondroblasts and chondrocytes. In the GD 16.5-subgroup, a moderate to high number of
pyknotic or karyorrhectic cells were observed in the thymus and renal subcapsular
parenchyma. The nuclei of these pyknotic or karyorrhectic cells were strongly stained by the
terminal deoxy nucleotidyl transferase (TdT)-mediated dUTP-digoxigenin nick end labelling
method widely used for the in situ detection of apoptotic nuclei. In addition, a few fetuses
from dams which were given T-2 toxin at GD 13.5 or GD 14.5 and killed at GD 17.5 showed
skeletal abnormalities such as wavy ribs and short scapula. From the present findings and the
well known fact that T-2 toxin readily crosses the rat placenta, it seems that T-2 toxin-induced
apoptosis in the developing mouse fetuses might be a direct effect of T-2 toxin on fetuses.

PT: Journal-article

AN: 20023045436

TI: Kinetics of apoptosis-related genes mRNA expression in the dorsal skin of hypotrichotic
WBN/ILA-Ht rats after topical application of T-2 toxin.

AU: Albarenque-SM; Suzuki-K; Shinozuka-J; Nakayama-H; Doi-K

SO: Experimental-and-Toxicologic-Pathology. 2001, 52: 6, 553-556; 23 ref.

LA: English

AB: The expression of apoptosis-related genes mRNAs was examined in the dorsal skin of
hypotrichotic WBN/ILA-Ht rats topically applied with T-2 toxin (10 pl of 0.5ug/ul solution),
produced by various species of Fusarium. The total mMRNA was obtained from skin biopsy
samples from each rat at 3, 6, 12 and 24 hours after T-2 toxin treatment (HAT), and reverse
transcriptase-polymerase chain reaction (RT-PCR) was carried out with pairs of
oligonucleotide primers corresponding to the cDNA sequences of rat p53, bcl-2, c-ki-ras, c-
fos and c-jun oncogenes. The expression of c-fos mMRNA markedly increased at 3 HAT,
peaked at 6 HAT, and greatly decreased at 12 HAT. However it maintained a higher level,
compared with the control level, even at 24 HAT. Although not prominent, the expression of
c-jun mRNA also showed significant elevation from 3 to 12 HAT. On the other hand, there
were no changes in the expression of p53, bcl-2 and c-ki-ras mRNAs throughout the
observation period. Judging from the present results and our previous report that epidermal
cells developed apoptosis at 12 HAT (Histol Histopathol 1999; 14: 337-342), the induction of
c-fos and perhaps of c-jun mRNAs may be associated with T-2 toxin-induced epidermal cell
apoptosis.

PT: Journal-article

AN: 20023045441
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TI: A collaborative study to validate novel field immunoassay Kits for rapid mycotoxin
detection.

AU: Saeger-S-de; Sibanda-L; Desmet-A; Peteghem-C-van; de-Saeger-S; van-Peteghem-C
SO: International-Journal-of-Food-Microbiology. 2002, 75: 1-2, 135-142; 16 ref.

LA: English

AB: Kits designed to detect ochratoxin A (OA) and T-2 toxin by a membrane-based
flowthrough enzyme immunoassay were studied collaboratively by screening cereals (wheat,
rye, maize, and barley) for the presence of these mycotoxins. Sample preparation and test
procedure were clearly described in the instruction leaflets included in the kits. A simple
methanol-based extraction followed by filtration and dilution steps was prescribed. Reagents
were successively pipetted to the membrane of the device, then colour development was
evaluated visually. Limits of detection for the ochratoxin A and T-2 toxin tests were 4 and 50
Mg kg-1, respectively. Five laboratories took part in the first stage of this study, and five more
joined the second stage. Cereal samples (blank, spiked, or inoculated) were shipped with the
Kits to the participating laboratories, whereas results obtained were confirmed by high
performance liquid chromatography with fluorescence detection and by gas chromatography-
mass spectrometry for ochratoxin A and T-2 toxin, respectively. Some initial difficulties were
encountered. In the second stage, 4 ochratoxin A and 4 T-2 toxin kits were used by 10
collaborators to analyse 21 cereal samples. For the ochratoxin A Kkits, the percentage of false
positive and false negative results were 2 and 4%, respectively. The results of one T-2 toxin
kit were outliers and when excluded, the overall percentage false positive and false negative
results were 6 and 3%, respectively.

PT: Journal-article

AN: 20023046518

TI: Temporal expression of fumonisin B1-induced tumor necrosis factor-alpha and interferon
gamma in mice.

AU: Bhandari-N; Enongene-EN; Riley-RT; Meredith-FI; Sharma-RP

SO: Comparative-Biochemistry-and-Physiology.-C,-Toxicology-and-Pharmacology. 2002,
131: 2, 113-122; 48 ref.

LA: English

AB: Fumonisin B1 (FB1), a toxic metabolite of Fusarium verticillioides, is a carcinogen and
causative agent of various animal diseases. Our previous studies indicated the involvement of
tumour necrosis factor-alpha (TNFalpha) in FB1l-induced toxic responses. To further
investigate the time-course of TNFalpha production and signalling, mice (4/group) were
treated subcutaneously (s.c.) or per os (p.o.) with either vehicle or 25 mg/kg of FB1 as a
single dose and sacrificed at 0, 2, 4, 8, 12 and 24 h after treatment. The TNFalpha expression
was increased in liver and kidney after both routes of FB1 exposure without any alterations in
spleen. The p.o. route FB1 treatment caused greater hepatotoxicity compared to the s.c. route,
as depicted by increased alanine aminotransferase and aspartate aminotransferase level in
plasma, observed only after p.o. FB1 treatment. The increase in enzymes at 8 h after p.o.
treatment correlated with the highest TNFalpha expression, also noted at 8 h after p.o.
treatment, thus further confirming the involvement of TNFalpha in FB1 toxicity. The
interferon (IFN)-gamma expression was increased in liver at 4 h after p.o. FB1 treatment,
suggesting a possible combined role of TNFalpha and IFNgamma in their induction and
hepatotoxicity.

PT: Journal-article
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AN: 20023046999

TI: Fusarium moniliforme, F. subglutinans and Aspergillus flavus in maize products in
Slovakia.

AU: Pieckova-E; Jesenska-Z

SO: Czech-Mycology. 2001, 53: 3, 229-235; 20 ref.

LA: English

LS: Czech

AB: Ubiquitous microfungi Fusarium moniliforme [Gibberella fujikuroi], F. subglutinans
[Gibberella fujikuroi var. subglutinans] and F. proliferatum represent frequent contaminants
of maize products and can produce some mycotoxins such as beauvericin, fusaproliferin and,
the most important, fumonisins Al, A2, B1-B4, C1, etc. Fumonisins are known to cause
serious veterinary and potentially, human mycotoxicosis. The aim of our study was to
characterize the incidence of F. moniliforme and F. subglutinans in the presence of
Aspergillus flavus in maize products produced in Slovakia during 1995-98. One hundred and
forty samples of maize grain, groat, semolina and flour; 28 samples of maize straw, husk and
silk; and soil from the maize fields were mycologically evaluated for the named strains using
potato dextrose agar with 0.02% chloramphenicol and 0.3% of 0.2% Botran and incubation in
dark at 25°C for 7-10 days. No Fusarium sp. and A. flavus strains were present in 40% of the
maize samples. The highest number of F. moniliforme, F. subglutinans and A. flavus isolates
were encountered in flour samples in 1996 (4264 cfu/g on average), in groat in 1998 (17743.7
cfu/g on average) and in groat in 1996 (353 cfu/g on average). Twenty-two percent A. flavus
isolates and 10 F. moniliforme strains were tested for their ability to produce aflatoxins or
fumonisin B1, in vitro. No aflatoxin-producing A. flavusisolate was found, but all tested F.
moniliforme strains produced fumonisin B1 in amounts detectable by TLC. According to the
results presented in this paper, it is evident that strains of F. moniliforme, F. subglutinans and
A. flavus were not very important contaminants of maize products from crops harvested in
1995-98 in Slovakia.

PT: Journal-article

AN: 20023053800

TI: In vitro control of growth and fumonisin production by Fusarium verticillioides and F.
proliferatum using antioxidants under different water availability and temperature regimes.
AU: Etcheverry-M; Torres-A; Ramirez-ML; Chulze-S; Magan-N

SO: Journal-of-Applied-Microbiology. 2002, 92: 4, 624-632; 28 ref.

LA: English

AB: This study was conducted to examine the effect of butylated hydroxyanisole (BHA),
butylated hydroxytoluene (BHT), trihydroxybutyrophenone, and propylparaben (PP) (at
concentrations of 1-20 mmol litre-1) on growth of and fumonisin production by Argentinian
strains of F. verticillioides (3 strains) and F. proliferatum (4 strains). Studies on lag phases
prior to growth, relative growth rates, and fumonisin concentrations were carried out in vitro
in relation to water activity (0.995-0.93 aw) and temperature (18 and 25°C) on a maize meal
agar. Overall, PP was the antioxidant which was most effective in inhibiting strains of both
species. The lag phase prior to growth and growth rates were significantly decreased by PP
and BHA at 10 and 20 mmol litre-1, regardless of the temperature or aw level tested. Total
fumonisin production was higher at 0.98 aw and decreased by about 45-50% at 0.995 and
0.95 aw. Overall, BHT only inhibited fumonisin production at 0.95 aw at 10 and 20 mmol
litre-1, whereas BHA was effective at most aw levels tested at 10 and 20 mmol litre-1. PP
completely inhibited fumonisin production by both F. verticillioides and F. proliferatum at > 1
mmol litre-1, regardless of the temperature or aw level. Small interstrain differences in the
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levels of inhibition by the antioxidants were observed for the 3 F. verticillioides and 4 F.
proliferatum strains at 0.995, 0.98, and 0.95 aw. PP and BHA completely inhibited the growth
of both species at the concentrations evaluated, regardless of the aw level. It is concluded that
PP and BHA show promise for the control of growth of and fumonisin production by the
Fusarium species over a wide range of environmental conditions. Potential exists for using
such food-grade preservatives for prevention of mycotoxigenic fungi and their toxins entering
the food chain.

PT: Journal-article

AN: 20023056093

TI: Determination of total fumonisins in corn by competitive direct enzyme-linked
immunosorbent assay: collaborative study.

AU: Bird-CB; Malone-B; Rice-LG; Ross-PF; Eppley-R; Abouzied-MM

SO: Journal-of-AOAC-International. 2002, 85: 2, 404-410; 16 ref.

LA: English

AB: Fumonisins -- mycotoxins produced by some Fusarium species -- have been shown to be
the causative agent of diseases in horses and other domesticated animals as well as possible
carcinogens in humans. A collaborative study was conducted to evaluate the effectiveness of a
competitive direct enzyme-linked immunosorbent assay (CD-ELISA) for the determination of
total fumonisins (B1, B2, and B3) in corn. The test portion was extracted with methanol-water
(7+3), filtered, diluted, and tested on the CD-ELISA. Naturally and artificially contaminated
corn test portions were sent to 13 collaborators in the United States. Naturally contaminated
field test portions were prepared at 3 different levels. Artificially contaminated test portions
were spiked at 1.0, 3.0, and 5.0 mg/kg total fumonisins (B1, B2, and B3). Average recoveries
of total fumonisins were 120, 100, and 90%, respectively. The relative standard deviations for
repeatability ranged from 13.3 to 23.3% and the relative standard deviations for
reproducibility ranged from 15.8 to 30.3% across all levels tested. HORRAT values,
calculated for each individual sample, ranged from 1.24 to 1.94. This method demonstrated
acceptable intra- and interlaboratory precision at the levels tested.

PT: Journal-article

AN: 20023057804

TI: Effects of mycotoxins on human immune functions in vitro.

AU: Berek-L; Petri-1B; Mesterhazy-A; Teren-J; Molnar-J

SO: Toxicology-in-Vitro. 2001, 15: 1, 25-30; 16 ref.

LA: English

AB: Immunosuppressive and carcinogenic Fusarium mycotoxins may appear in domestic
food products. Therefore, the immunological effects of Fusarium mycotoxins were tested on
human peripheral blood mononuclear cells from different blood donors. In the present study
we investigated deoxynivalenol (DON), 3-acetyldeoxynivalenol, fusarenon-X, T-2 toxin,
zearalenone, alpha-zearalenol, beta-zearalenol and nivalenol for their effects on T and B cells
in a proliferation assay, antibody-dependent cellular cytotoxicity (ADCC) and natural killer
(NK) cell activity on human peripheral blood mononuclear cells. The concentrations applied
in our experiments were similar to those which can be found in the normal human peripheral
blood system (0.2-1800 ng/ml). Among the 8 mycotoxins tested, T-2 toxin, fusarenon X,
nivalenol and deoxynivalenol exerted the highest immunosuppressing effect on human
peripheral blood mononuclear cells in vitro. Mycotoxin-induced immunosuppression was
manifested as depressed T or B lymphocyte activity. Furthermore, by virtue of inhibition of
NK cell activity, the protection against tumour development may also be attenuated.
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PT: Journal-article
AN: 20023060772

TI: Suppressive effect of zearalenone, an oestrogenic mycotoxin, on bovine neutrophil
chemiluminescence.

AU: Murata-H; Shimada-N; Yoshioka-M

SO: Veterinary-and-Human-Toxicology. 2002, 44: 2, 83-86; 17 ref.

LA: English

AB: The effects of zearalenone (ZEA), an oestrogenic mycotoxin produced by Fusarium
fungi, on bovine neutrophils were investigated in vitro using chemiluminescence, a
bactericidal parameter. ZEA suppressed luminol-dependent, phorbol 12-myristate 13-acetate
(PMA)-elicited chemiluminescence in a dose-dependent manner at concentrations of 10-4 and
10-5 M. No significant suppression was observed at concentrations lower than 10-6 M. The
possible mode of action of 10-4 M ZEA on the cell activity was investigated with special
reference to intracellular Ca2+ ([Ca2+]i) release and oestrogen receptors. The 10-4 M ZEA
treatment significantly impaired [Ca2+]i release. When pretreated with a low dose (10-6 M)
of PMA, the cells resisted the ZEA-induced chemiluminescence suppression. However,
pretreatment of the cells with the oestrogen receptor blockers Tamoxifen and ICI 182,780
(both at 10-6 M) did not annul the suppressive ZEA action. Considering that PMA is an
activator of protein kinase C (PKC), a signal transducing enzyme, and in association with a
rise in [Ca2+]i causes cytosolic PKC to shift to the plasma membrane where the activated
PKC triggers a varied array of cellular responses, the pharmacological dose of ZEA might
have suppressed chemiluminescence by hindering the release of [Ca2+]i and the PKC shift.
The results of pretreatment with oestrogen receptor blockers, however, did not support the
suggestion that the ZEA treatment affected the cells via oestrogen receptor pathways.

PT: Journal-article

AN: 20023062322

TI: Placental transfer of the oestrogenic mycotoxin zearalenone in rats.

AU: Bernhoft-A; Behrens-GHG; Ingebrigtsen-K; Langseth-W; Berndt-S; Haugen-TB;
Grotmol-T

SO: Reproductive-Toxicology. 2001, 15: 5, 545-550; 32 ref.

LA: English

AB: In order to study the possible placental transfer of the Fusarium mycotoxin zearalenone
(ZON), Sprague Dawley rats were treated with a single dose (0.74 mg/kg body weight) of
ZON intravenously on day 12 or day 18 of pregnancy or intragastrically (i.g.) on day 18 of
pregnancy. Samples of placenta, fetus and maternal liver and spleen were collected for
chemical analyses 0.3 h after treatment on day 12 and 0.3, 4 and 24 h after treatment on day
18. Three rats were used for each pregnancy day, administration route and exposure time. The
concentrations of ZON and its metabolites alpha- and beta-zearalenol (-ZOL) were
determined quantitatively by high performance liquid chromatography (HPLC) after
incubation with beta-glucuronidase and purification on immunoaffinity columns. Tissue
distribution was studied by means of whole body autoradiography at 4 and 24 h after
treatment with tritiated ZON (750 pCi/kg body weight; 7.4 mg/kg body weight) on day 18 of
pregnancy. ZON and alpha-ZOL were transferred into the fetus on both gestational days.
However, a delay in distribution into the fetus relative to the maternal tissue was observed.
beta-ZOL was below the detection limit in the fetus. No specific site of fetal accumulation of
ZON or its metabolites was apparent. In the maternal tissues, the highest levels of ZON and of
alpha- and beta-ZOL were found in the liver.
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PT: Journal-article
AN: 20023063642

TI: Comparison of Canadian Fusarium graminearum isolates for aggressiveness, vegetative
compatibility, and production of ergosterol and mycotoxins.

AU: Gilbert-J; Abramson-D; McCallum-B; Clear-R

SO: Mycopathologia. 2002, 153: 4, 209-215; 25 ref.

LA: English

AB: F. graminearum [Gibberella zeae] is the predominant pathogen causing fusarium head
blight of cereals in North America. Fifteen Canadian isolates of F. graminearum were highly
diverse in terms of vegetative compatibility grouping (VCG) and varied for production of
ergosterol and mycotoxin production in rice culture. Aggressiveness was assessed by scoring
the disease severity incited in wheat spikes by each isolate. Two inoculation methods, single-
floret injection and spray of entire spikes, were used to screen 4 wheat cultivars (FHB21,
FHB37, Katepwa and Roblin) for reaction to the F. graminearum isolates. All isolates were of
broadly similar aggressiveness, with disease severity ranging from 17.2 to 39.1 for single
floret injection, and 39.1 to 69.0 for spray inoculation. Disease severity, ergosterol production
and mycotoxin development were not correlated. The 15 isolates were grouped into 14 VCGs
using nitrate non-utilizing mutants. Deoxynivalenol was produced by all isolates in rice
culture, at levels between 0.2 and 249 ppm. 15-acetyldeoxynivalenol was produced by 14
isolates at levels between 0.4 and 44.6 ppm. These results reveal a high level of diversity for
several characteristics among F. graminearum isolates from Canada.

PT: Journal-article

AN: 20023067918

TI: Toxic effects of the mycotoxin zearalenone and its derivatives on in vitro maturation of
bovine oocytes and 17beta-estradiol levels in mural granulosa cell cultures.

AU: Minervini-F; Dell'-Aquila-ME; Maritato-F; Minoia-P; Visconti-A

SO: Eleventh International Workshop on In Vitro Toxicology, Pueblo Acantilado, El
Campello (Alicante), Spain, 25-28 October 2000. Toxicology-in-Vitro. 2001, 15: 4-5, 489-
495; 24 ref.

LA: English

AB: Moulds of livestock foodstuffs alter the quality of grains by synthesizing mycotoxins.
Zearalenone (ZEA) and its derivatives (alpha- and beta-zearalenol, zeranol, taleranol and
zearalanone) are produced by fungi of the genus Fusarium and, after ingestion via
contaminated cereals, may lead to fertility disturbances and other reproductive pathologies.
Zearalenone, alpha-zearalenol and zearalanone were tested, at levels ranging from 0.3 to 30
pg/ml, in order to evaluate the effect on the in vitro maturation (VM) rate of bovine oocytes
and on the formation of 17beta-estradiol in supernatants of mural granulosa cells (GC)
cultures. These compounds induced dose-dependent oocyte maturation delay and chromatin
abnormalities. Maturation of oocytes to metaphase Il (M II) was inhibited in oocytes cultured
in the presence of 30 pug/ml ZEA, alpha-zearalenol or zearalanone, with a significant increase
in chromatin abnormalities occurring in the presence of ZEA (P < 0.05) and alpha-zearalenol
(P < 0.001). In preliminary trials on 17beta-estradiol formation, at the same testing
concentration, higher levels of 17beta-estradiol were found in the presence of alpha-
zearalenol (mean value 1.6 ng/ml) with respect to ZEA and zearalanone (mean estradiol
concentrations of 0.06 and 0.5 ng/ml, respectively). These data demonstrate a negative effect
of ZEA and its derivatives on meiotic progression of bovine oocytes, possibly attributable to a
toxic mechanism not related to the binding affinity of these compounds to oestrogen receptor
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sites, and support previous observations that alpha-zearalenol acts as a stronger oestrogenic
inducer than the original molecule (ZEA).

PT: Journal-article; Conference-paper

AN: 20023077358

TI: Statistically designed experiments in a tiered approach to screen mixtures of Fusarium
mycotoxins for possible interactions.

AU: Tajima-O; Schoen-ED; Feron-VJ; Groten-JP

SO: Food-and-Chemical-Toxicology. 2002, 40: 5, 685-695; 36 ref.

LA: English

AB: This paper presents a test strategy to detect interactive effects between several
mycotoxins using a DNA synthesis inhibition assay in mouse fibroblast L929 cells. The joint
action of the Fusarium mycotoxins T-2 toxin (T2), deoxynivalenol (DON), nivalenol (NIV),
zearalenone (ZEA) and fumonisin (FB1) was studied in a tiered approach. In the first stage,
the mycotoxins were tested either jointly in a 5-compound mixture, or individually. At the
highest dose level, the mixture showed a clear less than additive action of the mycotoxins, as
compared to the effects of the 5 individual compounds, whereas at lower dose levels, the
mycotoxins behaved additive. In the second stage, the non-additivity as established in the first
experiment was further analysed with a central composite design to detect interactions
between specific mycotoxins in the mixture. This experiment confirmed less than additivity
for 5 of the mixes tested. However, it also revealed 4 significant synergistic interactions
between mycotoxins. Finally, 2 interactions that were established in stage 2 were further
studied in full factorial designs involving 2 mycotoxins. One of the interactions observed in
the central composite design was retrieved, whereas the other 2-factor interaction was not. It
is concluded that several classes of mycotoxins when present simultaneously in a mixture
might show interaction. The effect of the mixture cannot be predicted solely on the basis of
the effect of the individual compounds.

PT: Journal-article

AN: 20023083681

TI: Overview of fusarium ear blight in the UK -- effect of fungicide treatment on disease
control and mycotoxin production.

AU: Jennings-P; Turner-JA; Nicholson-P

SO: The-BCPC-Conference:-Pests-and-diseases,-Volume-2.-Proceedings-of-an-international-
conference-held-at-the-Brighton-Hilton-Metropole-Hotel,-Brighton,-UK,-13-16-November-
2000. 2000, 707-712; 6 ref.

PB: British Crop Protection Council; Farnham; UK

LA: English

AB: A survey carried out in 1998 of harvested grain from 53 fields showing high levels of
fusarium ear blight (FEB) infection indicated that the predominant species responsible was
Microdochium nivale var. majus [Monographella nivalis]. High levels of Fusarium
graminearum [Gibberella zeae], a species not commonly recorded in the UK, were also found.
Trichothecene contamination of the grain samples was widespread with deoxynivalenol
(DON) [vomitoxin] and nivalenol being the most commonly detected toxins. A strong
positive correlation was established between the presence of these two toxins. Fungicide
treatments on artificially inoculated field trials produced differential control of the FEB
pathogens depending on the product applied. Several of the fungicides reduced the level of
toxin-producing species and the subsequent levels of DON in the grain. However, there was
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evidence to suggest that the application of some fungicides, given certain combinations of
FEB pathogen on the ear, may precipitate an increase in the level of DON in the grain.

PT: Book-chapter; Conference-paper

IB: 1-901396-59-2

AN: 20003031772

TI: Post-harvest control of mycotoxigenic fungi in cereals.

AU: Sanchis-V; Magan-N

SO: The-BCPC-Conference:-Pests-and-diseases,-VVolume-2.-Proceedings-of-an-international-
conference-held-at-the-Brighton-Hilton-Metropole-Hotel,-Brighton,-UK,-13-16-November-
2000. 2000, 713-720; 16 ref.

PB: British Crop Protection Council; Farnham; UK

LA: English

AB: Inefficient drying and storage of cereals can result in rapid mould spoilage, significant
reduction in grain quality and mycotoxin contamination. To prevent post-harvest
accumulation of mycotoxins in grain for human and animal consumption both environmental
and chemical control measures have been examined. Effective drying regimes and storage at
safe water availabilities and temperatures can give long periods of safe storage. Food grade
preservatives have been the main means of trying to control growth of mycotoxigenic fungi
and their toxins, such as Aspergillus flavus (aflatoxins), Penicillium verrucosum and
Aspergillus ochraceus (ochratoxins), and more recently Fusarium spp (fumonisins,
deoxynivalenol [vomitoxin], trichothecenes) in tropical cereals and nuts. However, low
dosages of preservatives based on aliphatic acids can result in stimulation of growth and
mycotoxin production. Propionate salts were demonstrated to control growth of F.
moniliforme [Gibberella fujikuroi] and F. proliferatum, but have very little effect on
fumonisin production in vitro or in situ on maize grain. Studies with antioxidants and natural
essential oil-based compounds are showing potential for effective control of growth and
mycotoxin production by such spoilage fungi post-harvest.

PT: Book-chapter; Conference-paper

IB: 1-901396-59-2

AN: 20003031774

TI: Deoxynivalenol and ochratoxin A in German wheat and changes of level in relation to
storage parameters.

AU: Birzele-B; Prange-A; Kramer-J

SO: Food-Additives-and-Contaminants. 2000, 17: 12, 1027-1035; 41 ref.

LA: English

AB: The occurrence of the mycotoxins deoxynivalenol [vomitoxin] (DON) and ochratoxin A
(OTA) in the winter wheat of 1997 and 1998 grown under organic farming conditions was
investigated using ELISAs (R-Biopharm(R)) for quantification. The influence of delayed
drying of the grain after harvest on the development of DON and OTA was determined in
storage trials (moisture: 17% and 20%; temperature: 20°C; duration: four and six weeks). The
Tox5 PCR assay was used both to detect Fusarium species with the potential to produce
trichothecenes and as a measure of their relative DNA content during the storage trials. The
intensity of the PCR signals was correlated with the DON concentration. Fusarium species
were identified microscopically by standard methods. All the freshly harvested grain samples
were contaminated with DON and showed further increases in the DON concentration during
storage. OTA contamination was found in 14.3% of the 1997 samples and in 24.1% of the
1998 samples. OTA increased during storage trials of the 1997 samples but not in the 1998
samples.
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PT: Journal-article
AN: 20013000154

TI: Need to determine the relative developmental risks of Fusarium mycotoxin
dexoynivalenol (DON) and benomyl (BEN) in wheat.

AU: Hicks-LR; Brown-DR; Storch-RH; Bushway-RJ

SO: Human-and-Ecological-Risk-Assessment. 2000, 6: 2, 341-354; 33 ref.

LA: English

AB: The wheat supply is known to have levels of deoxynivalenol (DON) from fungal
infections. The fungal infections can be suppressed with benomyl (BEN). Under certain
exposure laboratory conditions DON and BEN are developmental toxins. Since use of BEN
may result in concurrent dietary exposure to both compounds, evaluation of the relative
developmental risks is needed. The dietary NOAELS for pup decreased body weight for DON
and BEN are 0.375 mg/kg/day in mice and 5 mg/kg/day in rat, respectively. Human exposure
to DON can be estimated from surveys of wheat grain and finished products which gave a
mean DON concentration of 0.86 ppm. The tolerance level for BEN in grain is 0.2 ppm.
Presence of DON and BEN in wheat at these concentrations would not impact wheat
consumption. A modified margin of exposure (modMOE) was developed using "a" kg
(food)/kg (body weight) as the constant for wheat consumption. The modMOE for DON is
28/a and that for BEN is 1667/a. Comparative relative risks can be expressed as the ratio of
BEN risks to DON risks (60). Treatment with BEN at the most efficacious time decreased
DON levels to 34% of controls, and decreased the comparative risk ratio from 60 to 18. The
potential for fungicides to decrease mycotoxin health risks is important in the safety
assessment for foodstuffs. This approach improves on current practices for food safety
assessment by including the expected reductions in risks from naturally occurring mycotoxins
in the regulatory analysis.

PT: Journal-article

AN: 20013046890

TI: Toxigenic strains of Fusarium moniliforme and Fusarium proliferatum isolated from
dairy cattle feed produce fumonisins, moniliformin and a new C21H38N206 metabolite
phytotoxic to Lemna minor L..

AU: Vesonder-RF; Wu-W; Weisleder-D; Gordon-SH; Krick-T; Xie-W; Abbas-HK;
McAIlpin-CE

SO: Journal-of-Natural-Toxins. 2000, 9: 2, 103-112; 13 ref.

LA: English

AB: Corn samples suspected of causing refusal-to-eat syndrome in dairy cattle were
examined mycologically. Fusarium moniliforme [Gibberella fujikuroi] (14 isolates) and F.
proliferatum (12 isolates) were the predominant fungi present. These isolates were tested for
mycotoxin production on rice at 25°C. Each strain of F. moniliforme [Gibberella fujikuroi]
produced fumonisin B1 (FB1: 378-15,600 ppm) and fumonisin B2 (FB2: 2-1050 ppm). Each
strain of F. proliferatum produced moniliformin (45-16,000 ppm), FB1 (27-6140 ppm), and
FB2 (5-1550 ppm). In addition, a new Fusarium metabolite of molecular composition
C21H38N206 was produced by 10 of the F. moniliforme [Gibberella fujikuroi] isolates and 7
of the F. proliferatum isolates. The metabolite's 1H- and 13C-NMR, HRFAB/MS and IR
spectra indicate an alpha amino acid. It is toxic to Lemna minor L. duckweed (LD50 100
pg/mL).

PT: Journal-article

AN: 20013047078
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TI: Fusaria and fumonisins in maize from Ghana and their co-occurrence with aflatoxins.
AU: Kpodo-K; Thrane-U; Hald-B

SO: International-Journal-of-Food-Microbiology. 2000, 61: 2-3, 147-157; Many ref.

LA: English

AB: Fifteen maize samples from four markets and processing sites in Accra, Ghana were
analysed for fumonisins B1, B2, and B3. All samples contained fumonisins. Total fumonisin
levels for 14 samples ranged from 70 to 4222 pg kg-1. One sample of visibly mouldy kernels
contained 52 670 pg kg-1 total fumonisins. Mycological examination of the samples showed
Aspergillus spp. as the most dominant fungi (76.4%) followed by Penicillium spp. (19.9%).
Fusarium formed 2.6% with Fusarium verticillioides [Gibberella moniliformis] as the
predominant Fusarium species. Thirty-two Fusarium strains representing five species isolated
from the maize samples were tested for the production of fumonisins in maize substrates.
From 95% (21 of 22) of the Gibberella moniliformis strains tested, all three types of
fumonisins were produced. Total fumonisin levels ranged from 127 to 11 052 pg g-1.
Additional studies on maize samples from 15 processing sites in Accra revealed a co-
occurrence of both fumonisins and aflatoxins in 53% (8 of 15) of the samples.

PT: Journal-article

AN: 20013050570

TI: Fungal contamination of rice from south Vietnam, mycotoxinogenesis of selected strains
and residues in rice.

AU: Tran-Sy-Trung; Bailly-JD; Querin-A; Bars-P-le; Guerre-P; le-Bars-P

SO: Revue-de-Medecine-Veterinaire. 2001, 152: 7, 555-560; 29 ref.

LA: English

LS: French

AB: 25 samples of Vietnamese rice coming from the Mekong delta were analysed for fungal
contamination. Ergosterol content measurement and total fungal load determination revealed
that moulds contamination was quite weak. Identification of fungal species revealed that
Aspergillus genus was the most important (43.75% of isolates) followed by Fusarium (21.8%)
and Penicillium (10.9%). This analysis also revealed the presence of toxigenic strains such as
Aspergillus flavus, A. ochraceus and Penicillium citrinum. These strains were tested for their
toxinogenic potential on either YES liquid medium or on autoclaved rice. 80% of A. flavus
strains were able to produce cyclopiazonic acid (levels up to 32.3 ppm), all strains of A.
ochraceus synthesised ochratoxin A (one at 178 ppm) and the tested strain of P. citrinum was
moderately toxigenic for citrinin. Moreover two rice samples were found contaminated with
high level of ochratoxin A (21.3 and 26.2 ppb). Such contamination can probably be linked to
unfavourable post harvest storage and climatic conditions.

PT: Journal-article

AN: 20013112833

TI: International interlaboratory study for the determination of the Fusarium mycotoxins
zearalenone and deoxynivalenol in agricultural commaodities.

AU: Josephs-RD; Schuhmacher-R; Krska-R

SO: Food-Additives-and-Contaminants. 2001, 18: 5, 417-430; 17 ref.

LA: English

AB: 28 laboratories from 12 different countries participated in an interlaboratory study for
the determination of the Fusarium mycotoxin zearalenone (ZON) in maize and
deoxynivalenol (DON) in maize and wheat employing their usual in-house methods. This
study was conducted to obtain information about the state-of-the-art methods of ZON and
DON analysis in cereals and to support a knowledge and experience exchange between the
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participating laboratories in the field of mycotoxin analysis. Eight different sample types were
distributed to the participants, ‘blank' materials, spiked samples (102 pg/kg ZON in maize and
475 pg/kg DON in wheat) and naturally-contaminated maize and wheat. For the final
separation and quantification, either gas chromatography (GC), high performance liquid
chromatography (HPLC), thin layer chromatography (TLC) or enzyme linked immunosorbent
assays (ELISA) were employed by the participating laboratories. Coefficients of variation
(CV) between laboratory mean results (outliers rejected) ranged from 28%-41% for ZON and
from 32%-38% for DON. These results are close to the laboratory CV criteria of 40% for
DON and ZON at concentration levels of > 100 pg/kg established by the CEN in 1999. A
good trueness was obtained for the wheat samples spiked at 475 pg/kg DON. However, a
significant deviation at P=0.01 from the respective target value was observed for the maize
samples spiked at 102 pug/kg ZON. The high CVs can be traced back to problems occurring in
the determination of the concentration of the participants’ own calibrant solutions.
Additionally, the variability of the results is strongly influenced by the use of different final
separation and quantification procedures.

PT: Journal-article

AN: 20013131804

TI: DNA adduct formation by Fusarium culture extracts: lack of role of fusarin C.

AU: Bever-RJ Jr.; Couch-LH; Sutherland-JB; Williams-AJ; Beger-RD; Churchwell-Ml;
Doerge-DR; Howard-PC

SO: Chemico-Biological-Interactions. 2000, 128: 2, 141-157; 36 ref.

LA: English

AB: Fusarium fungi have been shown to infect maize and other crops worldwide, and have a
significant impact on human health through loss of crops or contamination of food with
mycotoxins. Isolates of Fusarium fungi from an area of South Africa with high incidence of
oesophageal cancer have been shown to induce oesophageal and liver cancer in rats. Several
isolates of Fusarium fungi were grown on maize to determine if genotoxic products were
produced. We report the incubation of methanol extracts of F. verticillioides cultures with
DNA in the presence of rat liver fractions (S9) resulted in the formation of a unique DNA
adduct that was detected by 32P-postlabelling. Fusarin C was purified from cultures of F.
verticillioides RRC 415, and was not responsible for the formation of the DNA adduct.
Treatment of the methanolic extracts with ultraviolet B radiation reduced the fusarin C
content in the extract; however, this had no effect on the formation of the DNA adduct
following incubation of the extract with DNA and S9. The unique DNA adduct was formed
following the incubation of several F. verticillioides isolates from the USA and South Africa,
while extracts of cultures of F. graminearium [Gibberella zeae] and F. sacchari isolates
formed very little of the DNA adduct when incubated with DNA and S9. These data suggest
that neither fusarin C nor any of its metabolites are responsible for formation of the DNA
adduct, and that an unidentified compound is present in F. verticillioides cultures that forms a
DNA adduct, and may be important in the aetiology of human oesophageal cancer.

PT: Journal-article

AN: 20013133152

TI: The state-of-the-art in the analysis of type-A and -B trichothecene mycotoxins in cereals.
AU: Krska-R; Baumgartner-S; Josephs-R

SO: Fresenius'-Journal-of-Analytical-Chemistry. 2001, 371: 3, 285-299; 124 ref.

LA: English
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AB: The aim of this review is to describe the state-of-the-art in the analysis of A- and B-
trichothecene mycotoxins in cereals and to support knowledge and experience exchange
between laboratories in the field of Fusarium mycotoxin analysis. Current screening tests and
quantitative methods for the most prevalent type-A and -B trichothecenes, HT-2 and T-2-
toxin, and deoxynivalenol (DON) are reviewed. This includes the extraction and clean-up
procedures and chromatographic methods (thin layer chromatography, HPLC, GC) applied
and the immunochemical methods, especially ELISA, employed for the determination of
these mycotoxins. Results from recent intercomparison studies of the determination of DON
are also discussed. Experience gained during these intercomparisons clearly shows the need
for further improvement in the determination of trichothecenes, to obtain more accurate and
comparable results. This also indicates there is a strong need for the development of further
certified reference materials (CRM) which would enable comparison of measurement results
between different European laboratories for several A- and B-trichothecenes. For both A- and
B-trichothecenes there is still a lack of simple and reliable screening methods enabling the
rapid detection of these mycotoxins at low cost.

PT: Journal-article

AN: 20013152845

TI: A genetic approach to fumonisin biosynthesis in Fusarium proliferatum.

AU: Yamagishi-D; Visconti-A; Avantaggiato-G; Ouchi-S

SO: Bulletin-of-the-Institute-for-Comprehensive-Agricultural-Sciences,-Kinki-University.
2001, No.9, 13-28; 22 ref.

LA: English

AB:  Fumonisins are structurally related mycotoxins produced by a number of
morphologically related Fusarium species and some of them, especially fumonisin B1, are
known to cause serious consequences in animal and human health when infested foods or
feeds were eaten. In view of high contamination of food crops by fumonisin producing
Fusarium species, measures to reduce mycotoxin production have been sought for lowering
the risks of toxin intake. In this study, we aimed at characterizing fumonisin biosynthetic
process in F. proliferatum by isolating toxin-deficient mutants among REMI-induced
transformants. Two mutants were finally selected as candidates for analysing biosynthesis
process of the toxin. They produced negligible amounts of fumonisin B1 together with an
unknown compound which may be related closely to the biosynthetic pathway. These mutants
could be used as competitors in field infection or in storage infestation.

PT: Journal-article

AN: 20013164961

TI: Fusarium headblight and deoxynivalenol.
AU: Mirocha-CJ

SO: Bulletin-of-the-Institute-for-Comprehensive-Agricultural-Sciences,-Kinki-University.
2001, No.9, 29-38; 39 ref.
LA: English

AB: This paper reviews the past and recent findings on Fusarium head blight and the
mycotoxin commonly associated with the disease, deoxynivalenol [vomitoxin]. The plants
affected (such as wheat and barley), economic importance, geographical distribution of the
pathogens, biosynthesis of deoxynivalenol, pathogenesis and toxicity of deoxynivalenol and
nivalenol are also mentioned.

PT: Journal-article

AN: 20013164964
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TI: Problems associated with Fusarium mycotoxins in cereals.

AU: Visconti-A

SO: Bulletin-of-the-Institute-for-Comprehensive-Agricultural-Sciences,-Kinki-University.
2001, No.9, 39-55; 41 ref.

LA: English

AB: Fusarium species can produce over 100 secondary metabolites, some of which can
unfavourably affect human and animal health. The most important Fusarium mycotoxins that
can frequently occur at biologically significant concentrations in cereals are fumonisins,
zearalenone and trichothecenes (deoxynivalenol [vomitoxin], nivalenol and T-2 toxin). These
compounds have been implicated as the causative agents in a variety of animal diseases, such
as leukoencephalomalacia, pulmonary oedema, infertility, diarrhoea, vomiting, anorexia,
leukopenia, immunosuppression, skin and gastrointestinal irritation, haemorrhaging and have
been associated with some human diseases. The IARC working group that determines
carcinogenic risks to humans classified the toxins derived from F. moniliforme [Gibberella
fujikuroi] (including fumonisins) as possibly carcinogenic to humans (Group 2B). Fusarium
mycotoxin contamination of cereals can cause economic losses at all levels of food and feed
production including crop and animal production, crop distribution and processing. Practical
strategies to eliminate these mycotoxins from feed and food are required, although some
progress is being made at the level of individual compound or group of compounds. Health
risks associated with the consumption of cereal products contaminated with Fusarium
mycotoxins are recognized worldwide and depend on the extent to which they are consumed
in a diversified diet; several countries have recommended maximum tolerated levels for some
of these mycotoxins. Further risk assessment and regulatory efforts should be established to
ensure that Fusarium mycotoxin levels in foods and feeds are kept well below those which
can constitute a potential hazard for human and animal health.

PT: Journal-article

AN: 20013164965

TI: Mating behavior, mycotoxin production, and vegetative compatibility of Gibberella
fujikuroi species complex from sorghum in Korea.

AU: Lim-SunHee; Yun-SungHwan; Lee-YinWon; Lim-SH; Yun-SH; Lee-YW

SO: Plant-Pathology-Journal. 2001, 17: 5, 276-280; 31 ref.

LA: English

AB: Fusarium isolates of G. fujikuroi species complex were obtained from sorghum grown in
five provinces (Gangwon, Gyeongbuk, Chungnam and Jeonnam) of Korea in 1996 and 1997.
These isolates were characterized based on their mating behaviour, mycotoxin production and
vegetative compatibility. Only three mating populations (A, D and F) were recovered from a
total of 155 isolates examined. The relative frequency of the mating populations was
significantly different: F was predominant (80%), while D and A were observed at low
frequencies of 9% and 3%, respectively. Female fertile isolates were more common within F
(44 out of 124) than D (2 out of 14), while none of the five A isolates were female fertile. The
inbreeding effective population sizes (Ne) for mating type and male/hermaphrodite ratios in
mating population F were 93% and 77% of the count, respectively. Isolates of mating
populations A and D produced significant amounts of fumonisins, while F isolates produced
none or only traces of fumonisin B1. In contrast, F isolates produced higher amounts of
moniliformin (average of 3820 ppm) than A and D isolates (averages of 77 and 1819 ppm,
respectively). Fifty-one isolates were tested for vegetative compatibility using nitrogen non-
utilization mutants of each isolate, and 44 vegetative compatibility groups (VCGs) were
identified. A single VC type (VC1) was found in all of the five A isolates examined. Six of
the D isolates examined consisted of three VC types: two for VC2, two for VC3, and the rest
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for VC4. All of the F isolates tested were incompatible in every combination and, thus, each
constituted a unique VCG.

PT: Journal-article

AN: 20013165057

TI: Population genetic analyses of Gibberella fujikuroi isolates from maize in Korea.

AU: Park-SookYoung; Seo-JeongAh; Lee-YinWon; Lee-YongHwan; Park-SY; Seo-JA; Lee-
YW; Lee-YH

SO: Plant-Pathology-Journal. 2001, 17: 5, 281-289; 42 ref.

LA: English

AB: We analysed 88 strains of G. fujikuroi (Anamorph: Fusarium section Liseola) from
maize in Kangwon, Chungchong, Kyonggi, Kyongsang and Cheju, Korea for mating
population, mating type, fumonisin production, vegetative compatibility and random
amplified polymorphic DNA (RAPD) patterns. We found 50 strains that were MATA-2, 22
that were MATA-1, 1 that was MATD-1, and 15 that were not reproducibly fertile with any of
the mating type testers. Of the 50 MATA-2, 15 were female fertile, while 10 of the 22
MATA-1 strains were female fertile. A total of 1138 nitrate non-utilizing (nit) mutants were
recovered from a total of 88 strains. These strains were grouped into 39 vegetative
compatibility groups (VCGs) by demonstrating heterokaryosis between nit mutants. A single
maize ear could be infected by more than one VCG of F. moniliforme. RAPD analysis
measured genetic diversity among 63 strains of F. moniliforme. Several VCGs were
distinguished by RAPD fingerprinting patterns. Most strains produced significant levels of
fumonisins. However, 6 MATA-2 strains from a single VCG produced higher levels of
fumonisin B3 than that of fumonisin B1 or B2. From these data, we concluded that most
Korean strains of F. moniliforme associated with maize belonged to mating population A and
produced significant levels of fumonisins. Furthermore, RAPD analysis could differentiate
strains associated with different VCGs.

PT: Journal-article

AN: 20013165058

TI: The occurrence of culmorin and hydroxy-culmorins in cereals.

AU: Ghebremeskel-M; Langseth-W

SO: Mycopathologia. 2001, 152: 2, 103-108; 28 ref.

LA: English

AB: 45 samples (collected from 1988-95) [Norway] of naturally contaminated grain, barley,
wheat and oats, 3 samples of mixed feed, and 16 samples of grain artificially inoculated with
Fusarium culmorum during the flowering stage were analysed for deoxynivalenol (DON), 3-
acetyldeoxynivalenol (3-acetyl-DON), culmorin and hydroxy-culmorins. These compounds
are secondary metabolites produced by the fungal species F. culmorum and F. graminearum.
Acetonitrile-water extract of the samples was purified on a MycosepTME225 column,
derivatized using pentafluoropropionic anhydride (PFPA) and analysed by GC-MS. The
amount of each of culmorin, 5-, 12-, 14 and 15-hydroxy-culmorin and one unknown hydroxy-
culmorin were determined relative to the amount of DON plus 3-acetyl DON for each sample.
The ratio between the total amount of culmorin compounds and the DON compounds ranged
from 0.14 to 1.07 in the samples. There was a strong correlation between the amount of DON
present in the grain and the amount of culmorin and hydroxy-culmorins present. The ratio of
each of the culmorin compounds relative to the amount of DON compounds were in the same
range in the grain artificially inoculated by F. culmorum as found in an earlier study for F.
culmorum strains cultivated on rice, while the hydroxy-culmorin profile in the naturally
contaminated grain was more similar to what was found for the F. graminearum cultures in
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the same study. These results indicate that F. graminearum may be a relatively important
source for DON in grain also in relatively cold areas.

PT: Journal-article

AN: 20013171650

Tl: DNA damage in human fibroblasts exposed to fumonisin B1.

AU: Galvano-F; Russo-A; Cardile-V; Galvano-G; Vanella-A; Renis-M

SO: Food-and-Chemical-Toxicology. 2002, 40: 1, 25-31; 48 ref.

LA: English

AB:  Fumonisins are mycotoxins produced by several Fusarium species (Fusarium
verticilloides and F. proliferatum) that infest corn and other cereals. Fumonisin B1 (FB1),
structurally resembling sphingoid bases, is an inhibitor of ceramide synthetase, a key enzyme
involved in de novo sphingolipid biosynthesis and in the reacylation of free sphingoid bases
derived from sphingolipid turnover. This inhibitory effect leads to accumulation of free
sphinganine and sphingosine and subsequent induction of cell death. However, the
downstream effectors activated by these sphingolipids in the cell death-signalling pathway are
little known. The aim of this study was to evaluate in FB1l-exposed human fibroblasts the
involvement of oxygen free radicals and of some other biochemical pathways, caspase-3
activity, poly(ADP-ribose)polymerase (PARP) cleavage and DNA damage evaluated by
comet assay. Our results indicate that FB1 treatment (48 and 72 h and 10, 50, 100 uM) does
not affect cellular viability. Conversely, after 72 h of treatment, FB1 (50 and 100 pM)
induced DNA damage, an enhancement of caspase-3-activity and cleavage of PARP
compared to controls. In addition, FB1 increased the expression of HSP70 in a concentration
and time-dependent manner. Our results indicate that DNA damage of apoptotic type in
human fibroblasts is caused by exposure to FB1 at high concentrations and for a prolonged
time and that the genotoxic potential of FB1 has probably been underestimated and should be
reconsidered.

PT: Journal-article

AN: 20013176593

TI: Effects of azoxystrobin on mycotoxin production in a carbendazim-resistant strain of
Fusarium sporotrichioides.

AU: D'-Mello-JPF; Macdonald-AMC; Rinna-R

SO: Phytoparasitica. 2001, 29: 5, 431-440; 11 ref.

LA: English

AB: Carbendazim-resistant (RS) and control (CS) strains of F. sporotrichioides, previously
developed in our laboratory, were exposed to graded concentrations of azoxystrobin in broth
media under shake-culture conditions for 2, 3, 4 and 8 days. Azoxystrobin concentrations
were 0, 1, 10 and 100 mg I-1 broth, and cultures were incubated at a constant temperature of
25°C. Mycelial growth was significantly affected by strain (P < 0.01), azoxystrobin
concentration (P < 0.001) and incubation time (P < 0.001). Combined results for the four
incubation times showed that CS yielded higher mycelial mass than RS (P < 0.01) only in the
absence of azoxystrobin. At fungicide additions of 1, 10 and 100 mg I-1, mycelial growth was
reduced (P < 0.001) with minimum strain differences (P > 0.05) at all three doses of
azoxystrobin. Significant (P < 0.05 or better) strain-fungicide interactions were recorded in
trichothecene production following exposure to azoxystrobin. At 4 and 8 days of incubation,
the addition of 10 mg azoxystrobin I-1 stimulated T-2 toxin synthesis (P < 0.05) only in RS
cultures. In contrast, T-2 toxin enhancement in CS cultures occurred only on day 8 but at a
lower level of azoxystrobin (1 mg I-1). Thus, the stimulation of T-2 toxin synthesis depended
upon strain and azoxystrobin level. Production of diocetoxyscirpenol (DAS) was affected by a
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more complex set of interactions. Overall means showed that, in comparison with initial
values (on day 2 or 3), DAS output was significantly (P < 0.05) maximized on day 4 in RS
cultures and on day 8 in CS. Marked strain effects were observed on exposure to the 10 mg I-
1 level of azoxystrobin. At this level, DAS production was enhanced in RS only after 4 (P <
0.01) and 8 (P < 0.05) days of incubation, while in contrast, CS reduced DAS production. As
with T-2 toxin, DAS production in CS was stimulated (P < 0.05 or better) only at low
exposure levels of azoxystrobin. In the case of neosolaniol (NEO), however, the main effect
of strain was significant (P < 0.05), with CS producing consistently more of the mycotoxin
than RS on day 4 of the experiment. At this point, the NEO : T-2 toxin ratio was also higher
in CS (0.63) than in RS (0.12), a feature reported by us previously. In conclusion, the present
investigation has shown for the first time that the development of resistance to one fungicide
can affect trichothecene production in F. sporotrichioides on exposure to a second fungicide.
These results have been incorporated into a new classification scheme for fungicide efficacy
which is also presented in this paper.

PT: Journal-article

AN: 20013177528

Tl:  Assessment of trichothecene contamination: chemical aspects and biological
methodology.

AU: Widestrand-J

SO: Acta-Universitatis-Agriculturae-Sueciae -Agraria. 2001, No.274, 95 pp.; many ref.

PB: Sveriges Lantbruksuniversitet (Swedish University of Agricultural Sciences); Uppsala;
Sweden

LA: English

AB: T-2 toxin (T-2), HT-2 toxin (HT-2), deoxynivalenol (DON) and nivalenol (NIV) are
trichothecene mycotoxins that are frequently found in cereals. The trichothecenes are mainly
produced by various strains of the Fusarium fungi, which infect cereals in the field. Due to
their toxicity to humans and animals, the detection of trichothecenes in cereal samples is
important. The aims of this thesis were to study chemical aspects of trichothecene standards
(T-2, HT-2, DON and NIV) and to develop a biological methodology for detection of
trichothecenes. Chemical characteristics of trichothecenes such as purity, molar absorptivity
and stability were studied using nuclear magnetic resonance spectroscopy, liquid
chromatography and spectrophotometry. The results presented in this thesis show that
preparation of trichothecene calibrant solutions could be an important source of variation in
trichothecene assessment using analytical methods. Uncertain purity and uncertain molar
absorptivities of trichothecene standards make determination of the concentration of calibrant
solutions difficult. Before new calibrants are used for calibration, the purity and concentration
should be carefully checked using spectrophotometry, gas and liquid chromatography.
Storage conditions may also be a source of variation for trichothecene calibrants. T-2, HT-2,
DON and NIV were stable in acetonitrile for up to 24 months at 25°C while DON and NIV
stored in ethyl acetate and as thin film decomposed progressively with increasing time and
temperature. As a complement to chemical analysis, a rapid and simple cell culture-based
bioassay was developed for screening of trichothecenes at nanogram/ml levels in cereals. It
was concluded that inhibition of DNA synthesis as determined by reduced BrdU-
incorporation was a suitable endpoint for evaluation of the cytotoxic effect of trichothecenes.
Furthermore, it was shown that the MycoSepTM £.225 column provides sufficient purification
of cereal extracts for cytotoxicity screening of trichothecenes.

PT: Thesis

IB: 91-576-5808-0

AN: 20013181640
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TI: Effect of the mycotoxin aurofusarin on the antioxidant composition and fatty acid profile
of quail eggs.

AU: Dvorska-JE; Surai-PF; Speake-BK; Sparks-NHC

SO: British-Poultry-Science. 2001, 42: 5, 643-649; 32 ref.

LA: English

AB: The effect of the mycotoxin aurofusarin on the antioxidant composition and fatty acid
profile of quail eggs was investigated. Thirty eight 45-day-old Japanese quails were divided
into two groups (experimental and control, 15 females+4 males in each group) and were fed
on a maize-soya diet balanced in all nutrients. The diet of the experimental quails was
supplemented with aurofusarin at the level of 26.4 mg/kg feed in the form of Fusarium
graminearum culture enriched with aurofusarin. At the beginning and after 2, 4 and 8 week
supplementation periods, eggs were collected and analysed. After 8 weeks of
supplementation, experimental quails were fed on unsupplemented diet during the next 4
weeks and eggs were collected after 2 and 4 weeks on such a diet and analysed. Aurofusarin
caused a significant (P < 0.05) decrease in vitamins E, A, total carotenoid, lutein and
zeaxanthin concentrations and significantly (P < 0.05) increased egg yolk susceptibility to
lipid peroxidation. During two weeks on the diet without aurofusarin the levels of carotenoids
in the egg yolk returned to the initial level, vitamins A and E returned to the initial level
during 4 weeks on the same unsupplemented diet. Dietary supplementation with aurofusarin
was associated with a significant (P < 0.01) decrease in the docosahexaenoic acid proportion
in the phospholipid, cholesteryl ester and free fatty acid fractions of the egg yolk. At the same
time the proportion of linoleic acid in the phospholipid, free fatty acid and triacylglycerol
fractions significantly (P < 0.05) increased. It is concluded that mycotoxin aurofusarin is
detrimental to the nutritional quality of eggs.

PT: Journal-article

AN: 20023000971

TIl: Performance of modern sample preparation techniques in the analysis of Fusarium
mycotoxins in cereals.

AU: Krska-R

SO: Journal-of-Chromatography,-A. 1998, 815: 1, 49-57; 34 ref.

LA: English

AB: The efficiency of modern sample preparation techniques are discussed and compared to
well-established techniques with respect to the determination of zearalenone in corn and B-
trichothecenes in wheat in the pg/kg range. This includes the use of immunoaffinity columns
and of multifunctional Mycosep columns as well as the employment of supercritical fluid
extraction for the trace analysis of these major Fusarium mycotoxins. In addition, the
performance of new analytical methods was investigated in an interlaboratory comparison
study only recently organized by our laboratory. From both the validation data, and from the
results of the intercomparison study, the suitability and competitiveness of the described
methods could be clearly demonstrated.

PT: Journal-article

AN: 20023006143

TI:  Direct analysis of several Fusarium mycotoxins in cereals by capillary gas
chromatography-mass spectrometry.

AU: Onji-Y; Aoki-Y; Tani-N; Umebayashi-K; Kitada-Y; Dohi-Y

SO: Journal-of-Chromatography,-A. 1998, 815: 1, 59-65; 9 ref.

LA: English
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AB: A method for qualitative and quantitative analysis of Fusarium mycotoxins by gas
chromatography-mass spectrometry (GC-MS) using cold on-column injection was improved.
Eight typical mycotoxins, including deoxynivalenol (DON), 3-acetyldeoxynivalenol (3ADN),
fusarenon-X (FX), diacetoxyscirpenol (DAS), 15-monoacetylscirpenol (15MAS), T-2 toxin
(T-2), scirpentriol (SCT), and zearalenone (ZEA) were subjected to GC-MS without chemical
derivatization by means of the on-column injection technique. Chromatographic separation of
the toxins extracted from barley was achieved as a single peak, and the specific EI mass
spectra of each toxin were obtained. The fatty acids in the extract that interfere with
measurements of the toxins on the gas chromatogram were removed by precipitation as an
insoluble metal soap with zinc acetate. Additional clean-up was accomplished using a Bond
Elut Florisil cartridge. The quantitative detection limit in barley ranged from 0.1 to 0.5 pg/g.
The average recoveries of 93.1% for DON, 3ADN, 15MAS, DAS, T-2 and ZEA, and 46.0%
for FX and SCT added to barley at the level of 1 pg/g were obtained.

PT: Journal-article

AN: 20023006146

TI: Occurrence of beauvericin and enniatins in wheat affected by Fusarium avenaceum head
blight.

AU: Logrieco-A; Rizzo-A,; Ferracane-R; Ritieni-A

SO: Applied-and-Environmental-Microbiology. 2002, 68: 1, 82-85; 22 ref.

LA: English

AB: We evaluated Fusarium contamination and the levels of hexadepsipeptide mycotoxins in
13 wheat samples affected by head blight in Finland. F. avenaceum [Gibberella avenacea] was
the dominant species (91%) isolated from all samples, but isolates of F. culmorum (4%), F.
tricinctum (3%), and F. poae (2%) were also recovered. Beauvericin (0.64 to 3.5 pg/g) was
detected in all 13 samples. Enniatin B (trace to 4.8 ug/g) was detected in 12 samples, enniatin
B1 (trace to 1.9 pg/g) was detected in 8 samples, and enniatin Al (trace to 6.9 pg/g) was
detected in 10 samples. Ten of the 13 strains of F. avenaceum and 2 strains of F. poae and F.
tricinctum produced beauvericin when cultured on rice (trace to 70, 9.4, and 33 pog/g,
respectively). All strains also produced enniatins (trace to 2700 pg/g). This is the first report
on the natural co-occurrence of beauvericin and enniatins in wheat infected predominantly by
F. avenaceum.

PT: Journal-article

AN: 20023008593

TI: Effects of mycotoxin contaminated wheat and detoxifying agent on the performance of
pigs and digestibility of nutrients.

AU: Danicke-S; Valenta-H; Doll-S; Flachowsky-G; Schubert-R (ed.); Flachowsky-G (ed.);
Jahreis-G (ed.); Bitsch-R

SO: Vitamine-und-Zusatzstoffe-in-der-Ernahrung-von-Mensch-und-Tier.-8.-Symposium,-
26.-und-27.-September,-2001,-Jena-Thuringen,-Germany. 2001, 473-476; 2 ref.

PB: Friedrich-Schiller-Universitat; Jena; Germany

LA: English

LS: German

AB: Deoxynivalenol (DON) contaminated wheat was incorporated in the grower (40%) and
finisher (45%) diets and tested in the presence or absence of a detoxifying agent (Mycofix
Plus, MP). Uncontaminated control diets were tested in the same manner. The 4 resulting
diets were fed to 12 growing pigs grouped accordingly. 2 pigs were kept in one pen and fed
unpelleted feed and water ad libitum. A balanced experiment was performed during the
growing phase to evaluate the nutritive value of the diets. DON contaminated diets decreased
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the daily weight gain by 10% and the feed intake. An increase in feed to gain ratio was also
observed. The balance experiment, however, yielded a different picture. Feeding of the
contaminated diets resulted in a significant improvement in the digestibility of organic matter.
Moreover, MP significantly decreased fat digestibility. The discrepancy between the results of
the growing experiment and balance study was mainly due to the feeding regimen applied.
Feed was offered ad libitum in the growing experiment while feed intake was restricted
during the balance period. Thus, the negative effects of DON were primarily due to the
depression in voluntary feed intake. It is concluded that grower and finisher diets containing
3.2 and 3.6 mg DON, respectively, significantly depressed the performance of growing pigs.
PT: Book-chapter; Conference-paper

IB: 3-933140-51-X

AN: 20023025559

TI: Toxicity of fumonisin from Fusarium verticillioides culture material and moniliformin
from Fusarium fujikuroi culture material when fed singly and in combination to growing
barrows.

AU: Harvey-RB; Edrington-TS; Kubena-LF; Rottinghaus-GE; Turk-JR; Genovese-KJ;
Ziprin-RL; Nisbet-DJ

SO: Journal-of-Food-Protection. 2002, 65: 2, 373-377; 38 ref.

LA: English

AB: The effects of fumonisin B1 (FB1) from Fusarium verticillioides culture material and
moniliformin from Fusarium fujikuroi culture material on growing barrows were evaluated.
Four groups of six barrows (three replicates of two each; mean body weight 11.1 kg) were fed
diets containing 0 mg FB1 and 0 mg moniliformin/kg feed (control), 100 mg FB1/kg feed,
100 mg moniliformin/kg feed, and 100 mg FB1 plus 100 mg moniliformin/kg feed. Barrows
were fed these diets for 28 days. Liveweight gain, feed efficiency, serum biochemical
analytes, and haematological values were adversely affected by the FB1 and the FB1-plus-
moniliformin diets. The moniliformin diet decreased liveweight gain. Two barrows in the
moniliformin diet group and two barrows in the FB1-plus-moniliformin diet group died. All
deaths occurred during the first 6 days of the study. Mild to moderate lesions were observed
microscopically in heart and lung tissues of the groups fed moniliformin and FB1 plus
moniliformin and in liver tissues of groups fed FB1 and FB1 plus moniliformin. Except for
the acute mortality associated with the two diets containing moniliformin, clinical disease
induced by the combined feeding of these two mycotoxins appears to be additive or less than
additive and due primarily to the toxic expression of FBL1.

PT: Journal-article

AN: 20023028418

TI: Quantification of trichothecene-producing Fusarium species in harvested grain by
competitive PCR to determine efficacies of fungicides against fusarium head blight of winter
wheat.

AU: Edwards-SG; Pirgozliev-SR; Hare-MC; Jenkinson-P

SO: Applied-and-Environmental-Microbiology. 2001, 67: 4, 1575-1580; 48 ref.

LA: English

AB: We developed a PCR-based assay to quantify trichothecene-producing Fusarium based
on primers derived from the trichodiene synthase gene (Tri5). The primers were tested against
a range of fusarium head blight (FHB) (also known as scab) pathogens, i.e. F. culmorum, F.
graminearum [Gibberella zeae], F. poae, F. crookwellense, F. sporotrichioides, F.
sambucinum [G. pulicaris], F. avenaceum [G. avenacea], F. tricinctum and Microdochium
nivale (Monographella nivalis), and found to amplify specifically a 260-bp product from 25
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isolates belonging to six trichothecene-producing Fusarium species. Amounts of the
trichothecene-producing Fusarium and the trichothecene mycotoxin deoxynivalenol (DON) in
harvested winter wheat grain from a field trial (Shropshire, UK; 1998-99) designed to test the
efficacies of the fungicides metconazole, azoxystrobin, and tebuconazole to control FHB were
quantified. No correlation was found between FHB severity and DON in harvested grain, but
a good correlation existed between the amount of trichothecene-producing Fusarium and
DON present within grain. Azoxystrobin did not affect levels of trichothecene-producing
Fusarium compared with those of untreated controls. Metconazole and tebuconazole
significantly reduced the amount of trichothecene-producing Fusarium in harvested grain. We
hypothesize that the fungicides affected the relationship between FHB severity and the
amount of DON in harvested grain by altering the proportion of trichothecene-producing
Fusarium within the FHB disease complex and not by altering the rate of DON production.
The Tri5 quantitative PCR assay will aid research directed towards reducing amounts of
trichothecene mycotoxins in food and animal feed.

PT: Journal-article

AN: 20023031889

TI: Regulation of fumonisin B1 biosynthesis and conidiation in Fusarium verticillioides by a
cyclin-like (C-type) gene, FCC1.

AU: Shim-WB; Woloshuk-CP

SO: Applied-and-Environmental-Microbiology. 2001, 67: 4, 1607-1612; 36 ref.

LA: English

AB: Fumonisins are a group of mycotoxins produced in maize kernels by the plant-
pathogenic fungus Fusarium verticillioides. A mutant of the fungus, FT536, carrying a
disrupted gene named FCC1 (for Fusarium cyclin C1) resulting in altered fumonisin Bl
biosynthesis was generated. FCC1 contains an open reading frame of 1018 bp, with one
intron, and encodes a putative 319-amino-acid polypeptide. This protein is similar to UME3
(also called SRB11 or SSN8), a cyclin C of Saccharomyces cerevisiae, and contains three
conserved motifs: a cyclin box, a PEST-rich region, and a destruction box. Also similar to the
case for C-type cyclins, FCC1 was constitutively expressed during growth. When strain
FT536 was grown on maize kernels or on defined minimal medium at pH 6, conidiation was
reduced and FUMS5, the polyketide synthase gene involved in fumonisin B1 biosynthesis, was
not expressed. However, when the mutant was grown on a defined minimal medium at pH 3,
conidiation was restored, and the blocks in expression of FUM5 and fumonisin B1 production
were suppressed. Our data suggest that FCC1 plays an important role in signal transduction
regulating secondary metabolism (fumonisin biosynthesis) and fungal development
(conidiation) in F. verticillioides.

PT: Journal-article

AN: 20023031894

Tl: Determination of the Fusarium mycotoxins, fusaproliferin and beauvericin by high-
performance liquid chromatography-electrospray ionization mass spectrometry.

AU: Sewram-V; Nieuwoudt-TW; Marasas-WFO; Shephard-GS; Ritieni-A

SO: Journal-of-Chromatography,-A. 1999, 858: 2, 175-185; 31 ref.

LA: English

AB: A method is described using LC-MS for the detection of the mycotoxins fusaproliferin
(FUS) and beauvericin (BEA) in cultures of Fusarium subglutinans [Gibberella fujikuroi var.
subglutinans] and in naturally contaminated maize. Protonated molecular ion signals for FUS
and BEA were observed at m/z 445 and m/z 784, respectively. Collision induced dissociation
of the readily dehydrated protonated molecular ion of the sesterterpene FUS (m/z 427) led to
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the loss of another water molecule (m/z 409) and acetic acid (m/z 385), while the cyclic
lactone trimer BEA fragmented to yield the protonated dimer (m/z 523) and monomer (m/z
262), respectively. Detection of FUS was best performed in the MS-MS mode while BEA
displayed a stronger signal in the MS mode. The on-column instrumental detection limits for
pure FUS and BEA were found to be 2 ng and 20 pg (S/N=2) while those in naturally
contaminated maize were 1 pg/kg and 0.5 pg/kg, respectively. Five South African strains of
F. subglutinans were analysed following methanol extraction of which 4 produced FUS at
levels between 330 mg/kg and 2630 mg/kg while only 3 produced BEA at levels between 140
mg/kg and 700 mg/kg. Application of this method to naturally contaminated maize samples
from the Transkei region of South Africa showed FUS at levels of 8.8-39.6 pug/kg and BEA at
7.6-238.8 pg/kg.

PT: Journal-article

AN: 20023033197

TI: Fumonisin B1 from the fungus Fusarium moniliforme causes contact toxicity in plants:
evidence from studies with biosynthetically labeled toxin.

AU: Abbas-HK; Smeda-RJ; Gerwick-BC; Shier-WT

SO: Journal-of-Natural-Toxins. 2000, 9: 1, 85-100; 31 ref.

LA: English

AB: Fumonisin Bl isolated from F. moniliforme [Gibberella fujikuroi] caused necrosis,
growth inhibition and death in Datura stramonium, Solanum nigrum and tomatoes.
Biosynthetically-labelled toxin was shown to have full biological activity and it induced
phytotoxic symptoms identical to unlabelled material.

PT: Journal-article

AN: 20003005908

TI: Fumonisin B1-nonproducing strains of Fusarium verticillioides cause maize (Zea mays)
ear infection and ear rot.

AU: Desjardins-AE; Plattner-RD

SO: Journal-of-Agricultural-and-Food-Chemistry. 2000, 48: 11, 5773-5780; 29 ref.

LA: English

AB: Fumonisin levels in maize kernels infected by strains of F. verticillioides were
determined by HPLC. All 3 non-fumonisin B1-producing strains were able to infect maize
ears indicating that fumonisin production is not required for F. verticillioides to cause ear
infection and ear rot of maize.

PT: Journal-article

AN: 20003030063

TI: Interactions between environmental stress and fungicides affect growth and mycotoxin
production by Fusarium culmorum isolates from wheat grain.

AU: Hope-RJ; Colleate-A; Baxter-ES; Magan-N

SO: The-BCPC-Conference:-Pests-and-diseases,-Volume-3.-Proceedings-of-an-international-
conference-held-at-the-Brighton-Hilton-Metropole-Hotel,-Brighton,-UK,-13-16-November-
2000. 2000, 889-894; 10 ref.

PB: British Crop Protection Council; Farnham; UK

LA: English

AB: Water availability (0.995-0.97 aw), temperature (15, 25°C) and fungicide (azoxystrobin,
propiconazole and epoxiconazole, 0.50 ppm) interactions affected growth, interspecific
interactions and deoxynivalenol (DON) [vomitoxon] production by F. culmorum isolates from
different regions of Europe. Significant intra- and inter-isolate differences were found in
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growth rates of isolates from the UK, Norway, Sweden and Italy. Regardless of aw or
temperature, azoxystrobin was ineffective. Fungicides applied to wheat grain were less
effective than in vitro at the same concentrations. DON production significantly increased at
reduced aw (0.97) in the presence of fungicides.

PT: Book-chapter; Conference-paper

IB: 1-901396-60-6

AN: 20003031834

Tl:  Occurence of the three important Fusarium-toxins deoxynivalenol, nivalenol and
zearalenone in grains in central Europe and effects in farm animals.

AU: Drochner-W; Lauber-U

SO: Ubersichtsreferat (Review), Kurzfassungen der Originalmitteilungen (Abstracts) und
workshop- Beitrage der 55. Tagung vom 06. - 08.03.2001 in Gottingen. Proceedings-of-the-
Society-of-Nutrition-Physiology. 2001, 10: 163-168; 38 ref.

LA: English

AB: Deoxynivalenol (DON), nivalenol (NIV) and zearalenone (ZEA) are the most frequently
recorded Fusarium mycotoxins in grain in central Europe. Studies in Germany revealed that
DON has the highest frequency of occurrence in wheat, oats and barley, with a contamination
rate of 30-90%. The toxic principles, clinical and practical observations, and suggestions for
further work are discussed, with a brief review of the effects of DON in pigs.

PT: Journal-article; Conference-paper

IB: 3-7690-4094-5

AN: 20013061557

TI: Further survey of the occurrence of Fusarium toxins in wheat grown in southwest
Germany.

AU: Muller-HM; Reimann-J; Schumacher-U; Schwadorf-K

SO: Archives-of-Animal-Nutrition. 2001, 54: 2, 173-182; 23 ref.

LA: English

AB: A total of 53, 54, 57, 52 and 60 wheat samples for feed use were collected randomly
after the 1989, 1990, 1991, 1992 and 1993 crops, respectively, from farms in an area of
southwest Germany. Deoxynivalenol (DON) [vomitoxin], 3- and 15-acetyldeoxynivalenol (3-,
15-ADON), nivalenol (NIV), HT-2 toxin (HT-2), T-2 toxin (T-2), diacetoxyscirpenol (DAS),
and fusarenon-X (FUS-X) were determined by gas chromatography, combined with mass
selective detection (GC-MS); zearalenone (ZEA), alpha- and beta-zearalenol (alpha-, beta-
ZOL) were determined by HPLC. DON was the major toxin, with incidences at 77 to 93%
and mean contents at 167 to 735 pg/kg. In contrast, incidences of ZEA, 3-ADON, NIV, HT-2,
and T-2 were at 13 to 37%, 10 to 44%, 15 to 67%, 0 to 11%, and 0 to 12%, respectively, with
mean contents in positive samples between 2 and 73 pg/kg, except for 948 pg/kg 3-ADON in
samples from 1993. 15-ADON and FUS-X were assayed in samples from 1991, 1992 and
1993. 15-ADON was found in 0 to 11% of samples, at mean levels _ 17 p/kg; DAS, alpha-
and beta-ZOL, and FUS-X were not detected in any sample. Over the years, incidences and
levels of toxins remained constant, with most differences (decreased or increased) between
years being slight and insignificant. The risk for livestock due to DON, HT-2 and ZEA was
estimated based on maximum tolerated levels recommended for these toxins in some
countries.

PT: Journal-article

AN: 20013100676
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TI: Incidence of Fusarium mycotoxins (T-2, DAS, DON and FB1) in corn and corn-based
products and thermostability of fumonisin B1.

AU: El-Sayed-AMAA; Soher-EA; Sahab-AF

SO: Annals-of-Agricultural-Science-Cairo. 2001, 46: 1, 273-285; 31 ref.

LA: English

LS: Arabic

AB: A total of 57 samples of corn and corn based products collected from various districts of
Egypt were analyzed for Fusarium mycotoxins (T-2, DAS, DON and FB1) and aflatoxins.
Fumonisin B1 (FB1) was detected in about 80, 53.85, 33.3 and 28.57% of yellow corn, corn
meal, white corn and popcorn samples, respectively. The level of FB1 ranged from 10 to 780
Hg/kg. T-2 and DAS were detected in 5 and 10% of yellow corn samples, respectively. While,
DON was detected in white corn and popcorn samples at level of 28.8 and 10.1 pg/kg
respectively. Starch samples were found to be free from Fusarium mycotoxins. Baking balady
bread at 450°C/min reduced FB1 to 72.4% while baking Franco bread at 250°C/20min
reduced FB1 to 57.4%. Boiling of macaroni and cooking of corn in water completely remove
FB1 from contaminated samples. On the other side, corn flakes samples were found to be
contaminated with aflatoxins B1 and G1 at levels ranging from 6 to 10 ppm, whereas 2.9% of
samples were contaminated with aflatoxin B1 > 35 ppm and G1 > 16 ppm.

PT: Journal-article

AN: 20013112325

TI: Trichothecene and moniliformin production by Fusarium species from Western Canadian
wheat.

AU: Abramson-D; Clear-RM; Gaba-D; Smith-DM; Patrick-SK; Saydak-D

SO: Journal-of-Food-Protection. 2001, 64: 8, 1220-1225; 39 ref.

LA: English

AB: Fusarium graminearum, Fusarium culmorum and Fusarium avenaceum, isolated from
Fusarium-damaged wheat harvested in western Canada, were cultured and evaluated for
mycotoxin production. Extracts of the culture media were assayed for trichothecenes by gas
chromatography-mass spectrometry and for moniliformin by liquid chromatography.
Deoxynivalenol (DON) was found in 28 of 42 isolates of F. graminearum and 42 of 42
isolates of F. culmorum at levels ranging from 0.5 to 25.0 pg/g. 15-AcetylDON was found in
28 of 42 isolates of F. graminearum at levels ranging from 1.0 to 7.1 pg/g. 3-AcetyIDON was
found in 41 of 42 isolates of F. culmorum at levels ranging from 0.8 to 13.0 pg/g. Several
other trichothecenes were assayed but not detected in the culture medium. Moniliformin was
present in 40 of 42 isolates of F. avenaceum at levels ranging from 1.3 to 138.1 ug/g, but was
not present in any of the isolates of F. graminearum or F. culmorum.

PT: Journal-article

AN: 20013114866

TI: Fumonisins B1 and B2 in black tea and medicinal plants.

AU: Martins-ML; Martins-HM; Bernardo-F

SO: Journal-of-Food-Protection. 2001, 64: 8, 1268-1270; 20 ref.

LA: English

AB: Fumonisins are mycotoxins produced by Fusarium monoliforme that are prevalent in
cereals and other agricultural products. These mycotoxins have been pointed to as a natural
cause of equine leukoencephalomalacia, porcine pulmonary oedema and human oesophageal
cancer. A total of 87 samples, 18 black tea samples and 69 samples of four different medicinal
plants (chamomile, leaves of the orange tree, leaves and flowers of the linden tree, and corn
silk), for infusions preparations were acquired from supermarkets in Lisbon, Portugal. The
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samples were analysed for the incidence and levels of fumonisin B1 (FB1) and fumonisin B2
(FB2) by high-performance liquid chromatography. The detection limit was 20 pg/kg for both
FB1 and FB2. FB1 was detected in 55 (65.5%) of the 87 samples. The highest number of
positive samples was found in black tea (88.8%), with levels ranging from 80 to 280 pg/kg.
Relative to the medicinal plants, the leaves of the orange tree had higher concentrations of
FBL1 (range, 350 to 700 pg/kg) followed by leaves and flowers of the linden tree (range, 20 to
200 pg/kg). The samples of corn silk and chamomile had less contamination of FB1, with
concentrations ranging from 50 to 150 pg/kg and 20 to 70 pg/kg, respectively. None of the
samples tested had contamination of FB2. This is the first report of the natural occurrence of
fumonisins in black tea and medicinal plants in Portugal. We reinforce the necessity to
implement risk management measures for safety control of this kind of product.

PT: Journal-article

AN: 20013114900

TI: Fumonisin B1 metabolism by bovine liver microsomes.

AU: Spotti-M; Pompa-G; Caloni-F

SO: Veterinary-Research-Communications. 2001, 25: 6, 511-516; 27 ref.

LA: English

AB: Only limited and contrasting information is available about the metabolic fate, in cattle,
of fumonisin B1, a mycotoxin produced by the fungus Fusarium moniliforme [Gibberella
fujikuroi]. This study was carried out to evaluate the hepatic metabolism of fumonisin B1 by
bovine liver microsomes. Liver samples from two healthy cattle were collected and used in
the experiment. No biodegradation or metabolization of the mycotoxin by liver microsomes
was detectable after incubating fumonisin B1 with bovine microsomes in the presence of a
regenerating system for 1 h. No aminopolyol 1, aminopolyol 2 or aminopentol, metabolites of
fumonisin B1, were detected in any of the incubated samples. The tolerance of ruminants to
fumonisin B1 is apparently not dependent on its detoxification in the rumen.

PT: Journal-article

AN: 20013118138

TIl: Toxicity of culture material of Fusarium verticillioides strain MRC 826 to nonhuman
primates.

AU: Gelderblom-WCA, Seier-JV; Snijman-PW; Schalkwyk-DJ-van; Shephard-GS; Marasas-
WEFO; van-Schalkwyk-DJ; Allaben-WT (ed.); Bucher-JR (ed.); Howard-PC

SO: International conference on the toxicology of fumonisins, Arlington, Virginia, USA, 28-
30 June 1999. Environmental-Health-Perspectives. 2001, 109: Supplement 2, 267-276; 23 ref.
LA: English

AB: We conducted a chronic feeding study in vervet monkeys (Cercopithecus aethiops) over
13.5 years. The experimental design consisted of two dietary treatment groups, each including
males and females, fed varying levels of culture material of Fusarium verticillioides (Sacc.)
Nirenberg (= F. moniliforme [Gibberella fujikuroi] Sheldon) strain MRC 826 mixed into their
daily food ration. Two females were included as treatment controls. We conducted blood
chemical analyses bimonthly and recorded all clinical signs during the course of the
experiment. We took liver biopsies at various stages during the initial phase of the
experiment. Several monkeys were terminated in extremis during the experiment. Detailed
feed intake profiles were determined 5 years after the experiment began, and the fumonisin B
(FB) mycotoxin content of the feed was determined during the final stages of the experiment.
The apparent FB consumption patterns were related to changes observed in the biochemical
parameters in the blood and urine, including the liver function enzymes and creatinine
clearance as well as differential blood counts and sphingolipid levels in the serum and urine.
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An apparent no-effect threshold for kidney and liver damage is estimated to be between 0.11
and 0.18 mg FB/kg body weight (bw)/day, which corresponds to a feed contamination level of
between 8.21 and 13.25 mg FB/kg bw diet. Apart from the effects on the liver and kidney, a
wide variety of parameters, including cholesterol and creatine kinase, were also adversely
affected. Several blood parameters, including white and red blood cells, also significantly
decreased in the treated animals. The serum sphinganine level and the
sphingosine/sphinganine ratio, monitored toward the end of the experiment, significantly
increased in both the low-dose and high-dose animals. The present study provides important
information about the diversity of lesions induced by culture material of F. verticillioides in
vervet monkeys and the dosage levels of fumonisins to be used in long-term studies in
nonhuman primates.

PT: Journal-article; Conference-paper

AN: 20013119164

TI: Prospects for reducing fumonisin contamination of maize through genetic modification.
AU: Duvick-J; Allaben-WT (ed.); Bucher-JR (ed.); Howard-PC

SO: International conference on the toxicology of fumonisins, Arlington, Virginia, USA, 28-
30 June 1999. Environmental-Health-Perspectives. 2001, 109: Supplement 2, 337-342; 92 ref.
LA: English

AB: Current and proposed genetic and molecular approaches that can potentially lead to
reduced exposure to fumonisin from maize (e.g. antifungal proteins, engineered secondary
metabolites, transgene-enhanced defence pathways, gene-for-gene resistance to Fusarium,
modifying mycotoxin catabolic pathways, detoxification of mycotoxins) are described.

PT: Journal-article; Conference-paper

AN: 20013119200

Tl: Reaction of fumonisin with glucose prevents promotion of hepatocarcinogenesis in
female F344/N rats while maintaining normal hepatic sphinganine/sphingosine ratios.

AU: Liu-HongJun; Lu-Yun; Haynes-JS; Cunnick-JE; Murphy-P; Hendrich-S; Liu-HJ; Lu-Y
SO: Journal-of-Agricultural-and-Food-Chemistry. 2001, 49: 8, 4113-4121; 50 ref.

LA: English

AB: The reaction of the primary amine of fumonisin B1 (FB1) with glucose was
hypothesized to detoxify this mycotoxin. Eighty 10-day-old female F344/N rats were injected
intraperitoneally with diethylnitrosamine (DEN; 15 mg/kg BW). At 4 weeks of age, the
weaned rats were randomly assigned to one of four treatment groups with 20 rats each. At 9
weeks of age, four rats from each treatment group were killed. At 12 weeks, another five rats
from each group were killed. At 20 weeks of age, the remaining rats were killed. In
comparison with the rats fed basal diet or FB1-glucose (containing 25 ppm of FB1), rats fed 8
ppm (residual amount of free FB1 in the FB1-glucose mixture) or 25 ppm of FB1 had greater
alanine aminotransferase activity at 9 and 20 weeks of age (P < 0.001), greater endogenous
hepatic prostaglandin E2 production at 20 weeks of age (P < 0.05), and significantly lower
plasma cholesterol at 20 weeks of age (P < 0.01). Placental glutathione S-transferase (PGST)-
positive and gamma-glutamyltransferase (GGT)-positive altered hepatic foci (AHF) occurred
only in rats fed 25 ppm of FB1 at 20 weeks of age. Hepatic natural killer (NK) cell activities
were similar among the four groups, but the percentage of total liver-associated mononuclear
cells exhibiting the NKR-P1bright marker was significantly greater in rats fed FB1-glucose,
FB1 (8 ppm) and FB1 (25 ppm) than in control rats at 9 weeks of age, and FB1-glucose-
treated rats had significantly lower NKR-Plbright cells as a percentage of total liver-
associated mononuclear cells than rats fed 25 ppm of FB1 at 20 weeks of age (P < 0.05).
PGST- or GGT-positive AHF were not detected in any treatment group at 9 or 12 weeks of
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age. At 20 weeks of age, half of the rats fed 25 ppm of FB1 had PGST- and GGT-positive
AHF. The sphinganine (Sa) concentration and the Sa/sphingosine (So) ratio were significantly
greater in the rats fed 25 ppm of FB1 diet as compared with the control groups at 12 or 20
weeks of age, respectively. Therefore, modifying FB1 with glucose appears to prevent FB1-
induced hepatotoxicity and the promotion of hepatocarcinogenesis. The Sa/So ratio was not
the most sensitive biomarker of FB1 toxicity.

PT: Journal-article

AN: 20013122485

TI: Aflatoxins and fumonisins in corn from the high-incidence area for human hepatocellular
carcinoma in Guangxi, China.

AU: Li-FengQin; Yoshizawa-T; Kawamura-O; Luo-XueYun; Li-YuWei; Li-FQ; Luo-XY;
Li-YW

SO: Journal-of-Agricultural-and-Food-Chemistry. 2001, 49: 8, 4122-4126; 27 ref.

LA: English

AB: A comparative study on the natural occurrence of aflatoxins and Fusarium toxins was
conducted with corn samples from high- and low-incidence areas for human primary
hepatocellular carcinoma (PHC) in Guangxi, China. In samples from the high-risk area,
aflatoxin B1 was the predominant toxin detected in terms of quantity and frequency, with its
concentration ranging between 9 and 2496 pg/kg and an 85% incidence of contamination.
Among the samples, 13 (76%) exceeded the Chinese regulation of 20 pg/kg for aflatoxin B1
in corn and corn-based products intended for human consumption. Significant differences in
aflatoxin B1, B2 and G1, and total aflatoxin concentrations in corn between the areas were
found (P < 0.05). The average daily intake of aflatoxin B1 from corn in the high-risk area was
184.1 ug, and the probable daily intake is estimated to be 3.68 pg/kg BW/day, 3.20 times the
TD50 in rats. Corn samples from both areas were simultaneously contaminated with
fumonisins B1, B2 and B3. Aflatoxin B1 may play an important role in the development of
PHC in Guangxi.

PT: Journal-article

AN: 20013122487

TI: Trichothecenes, ochratoxin A and zearalenone contamination and Fusarium infection in
Finnish cereal samples in 1998.

AU: Eskola-M; Parikka-P; Rizzo-A

SO: Food-Additives-and-Contaminants. 2001, 18: 8, 707-718; many ref.

LA: English

AB: The occurrences and concentrations of trichothecenes, ochratoxin A and zearalenone in
Finnish cereal samples are presented in this study. Furthermore, infections by moulds,
especially Fusarium contamination of grains in the same samples, are reported. A total of 68
cereal samples, including 43 rye, 4 wheat, 15 barley and 6 oats samples, were collected after a
cool and very rainy growing season in 1998. A gas chromatography combined with a mass
spectrometric detector was used for determination of 7 different trichothecenes. A high
performance liquid chromatography with a fluorescence detector was used for ochratoxin A
and zearalenone determination. For the identification of moulds, the grain samples were
incubated and the moulds were isolated and identified by microscopy. The analytical methods
were validated for mycotoxin analysis and they were found to be adequately reliable and
sensitive. Heavy rainfalls in the summer and autumn of 1998 caused abundant Fusarium
mould infection in Finnish cereals, particularly in rye. Fusarium avenaceum [Gibberella
avenacea] was the most common Fusarium species found in cereals. However, the mycotoxin
concentrations were very low and only deoxynivalenol [vomitoxin], nivalenol and HT-2 toxin
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were detected. Deoxynivalenol was detected in 54 samples in the concentration range of 5-
111 pg/kg. Nivalenol and HT-2 toxin were detected in 3 and 2 samples, respectively, in the
concentration range of 10-20 pg/kg.

PT: Journal-article

AN: 20013131178

TI: Evaluation of fumonisin-aflatoxin co-occurrence in Brazilian corn hybrids by ELISA.
AU: Ono-EYS; Ono-MA; Funo-FY; Medina-AE; Oliveira-TCRM; Kawamura-O; Ueno-Y;
Hirooka-EY

SO: Food-Additives-and-Contaminants. 2001, 18: 8, 719-729; 45 ref.

LA: English

AB: The natural co-occurrence of fumonisins and aflatoxins was investigated in freshly
harvested corn [maize] kernels (150 samples, 62 hybrids), acquired from the Central-Southern
(27 samples, 21 hybrids), Central-Western (86 samples, 51 hybrids) and Northern (37
samples, 18 hybrids) regions of the State of Parana, Brazil, during 1994-95, using enzyme-
linked immunosorbent assay (ELISA). Fumonisins were detected in 147 (98%) samples at a
concentration range of 0.096 to 22.6 ug/g, while aflatoxins were detected in 17 (11.3%). All
the aflatoxin-positive samples (range 38.0-460.0 ng/g) came from the Central-Western region
and were co-contaminated with fumonisins. Fumonisin contamination was higher in corn
from the Northern (9.85 ug/g) and Central-Western regions (5.08 pg/g), when compared with
the Central-Southern region (1.14 pg/g). The overall evaluation detected 62% samples with
fumonisin levels 5.0 pg/g. Regional differences affected fumonisin levels in the same
hybrid, regardless of Fusarium count and moisture content, suggesting interference from
climatic conditions in addition to the local predominance of toxigenic strains of the Fusarium
biotype.

PT: Journal-article

AN: 20013131180

TI: Fusarium species (section Liseola) and its mycotoxins in maize harvested in northern
Argentina.

AU: Torres-AM; Reynoso-MM; Rojo-FG; Ramirez-ML; Chulze-SN

SO: Food-Additives-and-Contaminants. 2001, 18: 9, 836-843; 37 ref.

LA: English

AB: Maize and maize products harvested in small fields and stored by farmers in northern
Argentina were assayed for Fusarium and fumonisin and beauvericin contamination.
Fumonisins were present in six of the 18 samples. The levels of fumonisins ranged from 603
to 1888 ng/kg. Fumonisin B3 (FB3) and beauvericin were not detected in the samples
evaluated. Fusarium subglutinans was one of the most prevalent species isolated. Twenty-five
strains of F. subglutinans isolated from maize kernels and belonging to Gibberella fujikuroi
mating population E were beauvericin-producers in culture. Seven of these strains also
produced moniliformin. This is the first report on beauvericin-production by maize isolates of
F. subglutinans from Argentina.

PT: Journal-article

AN: 20013131198

TIl:  Preliminary evaluation of fumonisins by the Nordic countries and occurrence of
fumonisins (FB1 and FB2) in corn-based foods on the Danish market.

AU: Petersen-A; Thorup-I; Scott-PM

SO: Fumonisins risk assessment workshop, Maryland, USA, 10-12 January 2000. Food-
Additives-and-Contaminants. 2001, 18: 3, 221-226; 12 ref.
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LA: English

AB: Experts from the Nordic countries (Denmark, Norway, Sweden, Finland and Iceland)
have carried out an evaluation of fumonisins. The working group members concluded that, at
that time point, it was not possible to carry out a complete risk assessment. However, it was
recommended that the human daily intake of fumonisins should be < 1 pg/kg bwi/day.
Subsequently, the presence of the Fusarium mycotoxins fumonisin B1 and B2 (FB1 and FB2)
in corn-based food on the Danish retail market has been determined. A total of 70 samples
were analysed and 37% contained FB1 and 21% contained FB2. No fumonisins were found in
sweet corn (canned or frozen), corn-on-the-cob, corn starch or gruel powder for babies. FB1
was found in about half of the corn flakes, corn snack and popcorn (not popped) samples,
whereas FB2 was seen to a lesser extent. Both FB1 and FB2 were found in 75% or more of
the corn flour, tacos and polenta samples. In general, the content of FB1 was in the range of 1-
1000 p/kg and the content of FB2 was in the range of 4-250 pg/kg. Corn-based foods are
consumed in rather low amounts and irregularly among the Danish population and therefore it
is not meaningful to calculate an average daily fumonisin intake. An estimate for an 'eater'
shows that the intake of fumonisins will not exceed 0.4 pug/kg bw/day.

PT: Journal-article; Conference-paper

AN: 20013131259

TI: The occurrence of type A and B trichothecenes in Lithuanian cereals.

AU: Keblys-M; Flaoyen-A; Langseth-W

SO: Acta-Agriculturae-Scandinavica.-Section-B,-Soil-and-Plant-Science. 2000, 50: 3-4, 155-
160; 25 ref.

LA: English

AB: Samples of winter wheat (n = 84), winter rye (n = 46) and barley (n = 29) were collected
from the larger family farms and from partnerships in Lithuania just after the 1998 harvest.
The number of samples collected from each region was proportional to the amount of grain
produced in it. The levels of the Fusarium toxins, deoxynivalenol (DON), 3-acetyl-DON, 15-
acetyl-DON, nivalenol (NIV), fusarenon-X (4-acetyl-NIV), T-2 toxin, HT-2 toxin, 4,5-
diacetoxyscirpenol (DAS), 1,5-monoacetoxyscirpenol (MAS) and scirpentriol in the grain
were determined by gas chromatography with mass-selective detection. DON was most often
detected in the wheat and rye samples, and NIV in the barley samples. The concentrations
were lower than those causing acute or chronic toxic effects in livestock or humans. No
fusarenon-X or 15-acetyl-DON was detected, and only small amounts of other trichothecenes
were present. Climatic conditions in Lithuania in the summer of 1998 were slightly cooler and
wetter than the average for the 1992-96 but were close to the norm. Because the samples
analysed were representative of grain produced for the market in seasons with normal
weather, trichothecene contamination of grain from large family farms and partnerships
would not be expected to be a problem in most years.

PT: Journal-article

AN: 20013132498

TIl: Fungal infection and mycotoxin contamination of maize in the humid forest and the
Western Highlands of Cameroon.

AU: Ngoko-Z; Marasas-WFO; Rheeder-JP; Shephard-GS; Wingfield-MJ; Cardwell-KF

SO: Phytoparasitica. 2001, 29: 4, 352-360; 36 ref.

LA: English

AB: Fungal incidence and mycotoxin contamination of farm-stored maize were assessed and
compared in grain samples from three villages each in two agroecological zones over time.
Maize samples were collected at 2 and 4 months after stocking from 72 farmers' stores in
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1996 and 1997 in the Humid Forest (HF) and Western Highlands (WHL) of Cameroon.
Mycological assays of these samples revealed several fungal species. Nigrospora spp. were
the most prevalent fungi in HF (32%) and WHL (30%) in 1996, Fusarium verticillioides
(22%) and F. graminearum [Gibberella zeae] (27%) were also isolated from these samples. In
the WHL in 1996, no significant difference in fungal incidence was found among villages for
samples collected 2 months after harvest, but at 4 months incidence was significantly higher
(P <0.05). In 1997 the levels of fungal contamination were lower than in 1996. The incidence
of Aspergillus spp. was low in general, ranging from 0.0 to 5.9% infected kernels. Analysis
with thin layer chromatography detected low levels of aflatoxins in a few samples. F.
verticillioides mycotoxin fumonisin B1 (300-26,000 ng/g) and F. graminearum metabolites
deoxynivalenol [vomitoxin] ( < 100-1300 ng/g) and zearalenone ( < 50-110 ng/g) were
determined by means of polyclonal antibody competitive direct enzyme-linked
immunosorbent assay. A significant correlation (r=0.72; P=0.0001) was found between the
incidence of F. graminearum and the contamination with deoxynivalenol. Storage time (2 vs 4
months after stocking) had a significant positive effect (r=0.39; P=0.013) on the level of
fumonisin B1. This is the first report of the natural occurrence of these mycotoxins in maize
in Cameroon.

PT: Journal-article

AN: 20013137635

Tl: Stability of the Fusarium mycotoxins nivalenol, deoxynivalenol and zearalenone in
ground maize under typical cooking environments.

AU: Lauren-DR; Smith-WA

SO: Food-Additives-and-Contaminants. 2001, 18: 11, 1011-1016; 13 ref.

LA: English

AB: The effects of moisture, pH and heat on the stability of nivalenol (NIV), deoxynivalenol
(DON) and zearalenone (ZEN) present as natural contaminants of ground maize were
measured for different periods. Standard solution tests were also performed to measure pH,
salt and temperature effects on NIV and DON. The solution tests showed NIV and DON to be
relatively stable in buffer solutions over the pH range 1-10. Quite harsh conditions (pH 12,
high salt concentration, 80°C, prolonged exposure) were needed to give substantial
breakdown. In the ground maize substrate, these toxins were further stabilized relative to the
solution tests. NIV and DON were both reduced (range 60-100%) by treatment with aqueous
bicarbonate solution at 10, 20 or 50% of the ground maize dry weight, and subsequent heating
at 80 or 110°C for 2 and 12 days. There was no measurable reduction at lower test
temperatures (20, 40°C). NIV (but not DON) also showed some reduction following addition
of water and heating at 80 or 110°C for 12 days. ZEN content was not reduced even by 12
days of heating at 110°C after treatment with a sodium bicarbonate solution.

PT: Journal-article

AN: 20013139063

TI: Toxigenic potential of Fusarium culmorum strains isolated from French wheat.

AU: Bakan-B; Pinson-L; Cahagnier-B; Melcion-D; Semon-E; Richard-Molard-D

SO: Food-Additives-and-Contaminants. 2001, 18: 11, 998-1003; 37 ref.

LA: English

AB: Sixty F. culmorum strains were isolated from wheat grains collected from different
wheat-growing areas in France and from different cultivars. The isolates were grown on
autoclaved wheat grain to assess their ability to produce trichothecenes and zearalenone.
Fungal biomass was evaluated through the ergosterol grain content. All the isolates produced
zearalenone (0.39-1660 mg kg-1). Thirty-five of the 60 F. culmorum produced nivalenol
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(0.11-11.7 mg kg-1), 12 of 60 produced fusarenone X (0.05-8.42 mg kg-1), five of 60
produced 15-acetyldeoxynivalenol (0.48-27.7 mg kg-1), 13 of 60 produced 3-
acetyldeoxynivalenol (0.07-21.0 mg kg-1) and 24 of 60 produced deoxynivalenol (0.92-51.9
mg kg-1). According to the results, the distribution of the different chemotypes as well as the
high and the low mycotoxin-producing Fusarium strains could not be associated to
geographical origin.
PT: Journal-article
AN: 20013139071

TI: Investigation of a new cereal fungicide for the control of Fusarium and Fusarium toxins.
AU: Greenfield-JE; Rossall-S; Gooding-MJ (ed.); Barton-SA (ed.); Smith-GP

SO: Wheat Quality. Meeting organized by the Association of Applied Biologists, Reading,
UK, 17-19 September 2001. Aspects-of-Applied-Biology. 2001, No.64, 237-238.

LA: English

AB: A study was conducted to evaluate a new cereal fungicide, Charisma, for its ability to
control F. culmorum and evaluate its impact on wheat (cv. Cadenza) grain quality and
viability and the levels of F. culmorum toxins produced compared with other established
fungicides. At growth stages (GS) 39 and 59 plants were sprayed, with field rate solutions of
one of four fungicides: 1 litre tebuconazole/ha, 1 litre azoxystrobin/ha, 500 g carbendazim/ha
and 1.5 litre flusilazole and famoxate/ha (all in 200 litres of water). At early or mid-anthesis,
plants were inoculated with F. culmorum at 105 conidia/ml. In plants treated with sterile
distilled water and F. culmorum, visual infection levels were between 72.5 and 83.75% of the
spike. Charisma reduced visual infection by 67.0-80.3%. Results for other fungicides were
34.0-67.0, 9.6-35.8 and 37.0-44.0%, for tebuconazole, azoxystrobin and carbendazim,
respectively. For thousand grain weight, there was a large difference in all cases between the
plants inoculated and not inoculated with F. culmorum. Even with fungicide application, F.
culmorum had a devastating effect on seed weight. In all cases, seed weights were at least half
that of their non-inoculated counterparts. Seed infection of Charisma-treated plants ranged
from 45 to 75%, depending on inoculation and fungicide application times. Results for other
fungicides were: 40-70, 90-100 and 75-90% for tebuconazole, azoxystrobin and carbendazim,
respectively. Control seeds were 90-100% infected. In seed viability tests, controls had 33-
43% seed germination rates. Treatment with Charisma resulted in 63.5-83.5% seed
germination. Results for other fungicides were 58.0-61.5, 58.5-66.5 and 60.0-68.5% for
tebuconazole, azoxystrobin and carbendazim, respectively. Treatment with Charisma resulted
in the lowest deoxynivalenol [vomitoxin] levels at early and mid-anthesis.

PT: Journal-article; Conference-paper

AN: 20013146170

TI: Impact of trichothecenes on Fusarium head blight [Fusarium graminearum] development
in spring wheat (Triticum aestivum).

AU: Eudes-F; Comeau-A; Rioux-S; Collin-J

SO: Canadian-Journal-of-Plant-Pathology. 2001, 23: 3, 318-322; 37 ref.

LA: English

LS: French

AB: Fusarium head blight pathogens (Fusarium spp.) produce trichothecenes that have been
demonstrated to play a role in the pathogenesis. To test the impact of trichothecenes on a
broad range of genotypes, 18 spring wheat (Triticum aestivum) lines were inoculated with
two F. graminearum [Gibberella zeae] strains, the genetically modified GzT40 strain, which
could not produce trichothecene, and the wild parental Gz3639 strain. During 3 weeks of
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observation, the two fungal strains showed extreme differences in aggressiveness in all but
three of wheat genotypes tested. While the GzT40 mutant did not spread into the rachis, the
wild-type strain quickly spread in the spike. This work confirms earlier findings that
trichothecenes are a principal determinant of F. graminearum aggressiveness on most spring
wheat cultivars. Therefore, trichothecenes may serve as a useful screening tool in programmes
breeding for resistance to Fusarium head blight of wheat.

PT: Journal-article

AN: 20013152136

TI: Effects of T-2 toxin, zeolite and mycosorb on antioxidant systems of growing quail.

AU: Dvorska-JE; Surai-PF

SO: Asian-Australasian-Journal-of-Animal-Sciences. 2001, 14: 12, 1752-1757; 42 ref.

LA: English

AB: The present study was conducted to assess the dietary effect of T-2 toxin on the
antioxidant systems of the liver in growing quail and to comparatively evaluate the protective
properties of 2 different mycotoxin-adsorbent additives, Mycosorb and zeolite, in preventing
inhibition of the antioxidant system. Four groups of 4-days-old quail were formed with 20
birds in each group. The birds were maintained on the floor for the course of the study. The 3
treatment diets consisted of the basal diet with T-2 toxin added in the form of Fusarium
sporotrichioides culture (8.1 mg/kg feed), T-2 toxin (8.1 mg/kg) plus zeolite (30 g/kg feed),
and T-2 toxin (8.1 mg/kg) plus Mycosorb (1 g/kg feed). After 30 days of feeding (34-days-
old) all birds were sacrificed and liver samples for biochemical analyses were collected from
5 quail in each of the 4 groups. Antioxidant concentrations were evaluated by HPLC-based
methods. Inclusion of T-2 toxin in the quail diet was associated with a significant (P < 0.05)
decrease in concentrations of all forms of antioxidants studied, including alpha- and gamma-
tocopherols, ascorbic acid, retinol and retinyl esters. At the same time, liver susceptibility to
lipid peroxidation significantly (P < 0.05) increased. Inclusion of zeolite in the quail diet at
the level of 3% was ineffective in preventing antioxidant depletion in the liver by
mycotoxicosis. In contrast, Mycosorb in the diet at a 0.1% level was able to significantly
inhibit liver antioxidant depletion and as a result decreased lipid peroxidation in the liver.
Concentrations of all forms of antioxidants studied were significantly higher in the livers of
the quails fed the basal and T-2 toxin/Mycosorb combination in comparison to birds fed the
basal with T-2 toxin alone.

PT: Journal-article

AN: 20013156488

TI:  Mycoflora and mycotoxins natural occurrence in corn from Entre Rios province,
Argentina.

AU: Pacin-AM; Broggi-LE; Resnik-SL; Gonzalez-HHL

SO: Mycotoxin-Research. 2001, 17: 1, 31-38; 17 ref.

LA: English

AB: Corn samples were collected in 1999 from 3 departments of Entre Rios province,
Argentina, and were surveyed for mould contamination and natural occurrence of Fusarium
mycotoxins, ochratoxin A and aflatoxins. Fusarium verticillioides was the most prevalent
fungal species recorded at all departments. Zearalenone, deoxynivalenol and ochratoxin A
were not found in any samples. Only one of the 52 corn samples analysed was contaminated
with aflatoxin B1 (17 pg/kg). Fumonisin B1 was found in 58% of samples (range of positive
samples: 47-3347 pg/kg), fumonisin B2 in 33.0% (range of positive samples: 23-537 ug/kg)
and fumonisin B3 in 25.0% (range of positive samples: 24-287 pug/kg). This is the first report
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on the natural occurrence of mycotoxins in corn from Entre Rios province. Levels of
fumonisins were lower than detected in other Argentinian provinces.

PT: Journal-article

AN: 20013161240

TI: Toxicity of moniliformin from Fusarium fujikuroi culture material to growing barrows.
AU: Harvey-RB; Edrington-TS; Kubena-LF; Rottinghaus-GE; Turk-JR; Genovese-KJ;
Nisbet-DJ

SO: Journal-of-Food-Protection. 2001, 64: 11, 1780-1784; 25 ref.

LA: English

AB: The effects of monliliformin (M)-contaminated diets from F. fujikuroi culture material
on growing barrows were evaluated in two studies. In the first study, 6 barrows (3 replicates
of 2 each, mean body weight=17.8 kg) per group (4 groups; total of 24 barrows) were fed
with diets containing 0 (control); 25; 50; or 100 mg M/kg feed for 28 days. In the second
study, the same experimental design and number of barrows (mean body weight=15.3 kg)
were used and fed with 0 (control); 50; 100; or 200 mg M/kg feed. Diets of 100 or 200 mg
M/kg feed reduced body weight, body weight gain, and feed consumption. Serum biochemical
analytes were affected by by 100 to 200 mg M/kg feed. Haematological values were affected
by 50, 100, and 200 mg M/kg feed. In the first study, one barrow in the 100 mg M/kg treated
group died. In the second study, also one barrow died in the 100 mg M/kg treated group, and
5 from the 200 mg M/Kkg treated group. Relative heart weight was increased in the 200 mg
M/kg treated barrows. However, tissues from organs collected from treatment groups were
histologically unimpressive. The most consistent sign of M toxicity in barrows appeared to be
death induced within 2 to 5 days by 100 to 200 mg M/kg of feed.

PT: Journal-article

AN: 20013169281

TI: Determination of deoxynivalenol in wheat-based breakfast cereals marketed in Portugal.
AU: Martins-ML; Martins-HM

SO: Journal-of-Food-Protection. 2001, 64: 11, 1848-1850; 17 ref.

LA: English

AB: Deoxynivalenol (DON), also known as vomitoxin, belongs to a group of closely related
secondary fungal metabolites, the trichothecenes, and is produced predominantly by several
species of the genus Fusarium, especially Fusarium graminearum. The present study was
carried out to evaluate the natural occurrence of DON in different kinds of wheat-based
breakfast cereals widely consumed by the population. A total of 88 commercially available
samples of wheat-based breakfast cereals were randomly collected from different
supermarkets in Lisbon, Portugal. The samples were analysed using immunoaffinity column,
and DON was quantified by liquid chromatography. Detection limit was 100 pg/kg. Average
recovery of DON was 80%. Of the 88 analysed samples, 72.8% contained levels of DON
between 103 and 6040 pg/kg, with mean level of 754 pg/kg, and 24 samples (27.2%) were
not contaminated ( < 100 pg/kg). These results indicate an incidence of this mycotoxin in
these products. Moreover, monitoring for the prevention of moulds and mycotoxins is
suggested. This is the first report in Portugal of natural contamination with DON in wheat-
based breakfast cereals.

PT: Journal-article

AN: 20013169305

TI: Resistance to Fusarium head blight and deoxynivalenol accumulation in wheat.
AU: Bai-GH; Plattner-R; Desjardins-A; Kolb-F
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SO: Plant-Breeding. 2001, 120: 1, 1-6; 14 ref.

LA: English

AB: Fusarium head blight (FHB), caused by F. graminearum (telomorph = Gibberella zeae),
is an important wheat disease worldwide. Production of deoxynivalenol [vomitoxin] (DON)
by F. graminearum in infected wheat grain is detrimental to livestock and is also a safety
concern in human foods. An international collection of 116 wheat lines was evaluated for
FHB resistance and concentration of DON in grain. Plants were inoculated with mixed
isolates of F. graminearum in the greenhouse by injecting conidia into a single spikelet of
each spike and in the field by scattering F. graminearum-infected wheat kernels on the soil
surface. FHB symptoms were evaluated by visual inspection in both the greenhouse and field,
and DON was analysed by HPLC. Significant differences in FHB ratings and DON levels
were observed among cultivars. In the greenhouse test, visual symptoms varied from no
spread of FHB from the inoculated spikelet to spread throughout the spike, and DON levels
ranged from trace levels to 283 mg/kg. In the field test, DON ranged from 2.8 to 52 mg/kg.
The greenhouse test identified 16 wheat lines from various origins that accumulated less than
2 mg/kg DON. These lines may be useful as sources for breeding wheat cultivars with lower
DON levels. Correlation coefficients were significant between FHB symptom ratings, seed
quality traits, and DON levels. Thus, the percentage of scabbed spikelets and kernels can be
generally used to predict DON levels in harvested wheat grain. In breeding programmes,
selection for plants having few scabbed spikelets and scabbed kernels is most likely to result
in low DON levels.

PT: Journal-article

AN: 20013048851

TI: An enzyme linked immunoassay for the determination of deoxynivalenol in wheat based
on chicken egg yolk antibodies.

AU: Schneider-L; Pichler-H; Krska-R

SO: Fresenius'-Journal-of-Analytical-Chemistry. 2000, 367: 1, 98-100; 25 ref.

LA: English

AB: An indirect competitive enzyme linked immunoassay (ELISA) for the detection of the
Fusarium mycotoxin deoxynivalenol [vomitoxin] (DON) in wheat was developed. Instead of
the more common antibody isolation from mammal serum, DON specific antibodies were, for
the first time, isolated from the eggs of previously immunized hens. The limit of detection
was 2 pg/litre for standard curves and spiked wheat extracts. Recoveries for naturally
contaminated samples (200-525 pg/kg) were between 80 and 125% compared with GC-ECD
data. Concentrations for naturally contaminated samples were chosen with regard to current
Austrian guidelines concerning DON levels in produce intended for human consumption,
recommending a maximum of 500 pg DON/kg.

PT: Journal-article

AN: 20013060113

Tl:  Effects of genotype and genotype-environment interaction on deoxynivalenol
accumulation and resistance to Fusarium head blight in rye, triticale, and wheat.

AU: Miedaner-T; Reinbrecht-C; Lauber-U; Schollenberger-M; Geiger-HH

SO: Plant-Breeding. 2001, 120: 2, 97-105; 35 ref.

LA: English

AB: Fusarium culmorum is one of the most important Fusarium species causing head blight
infections in wheat, rye, and triticale. It is known as a potent mycotoxin producer with
deoxynivalenol (DON), 3-acetyl deoxynivalenol (3-ADON), and nivalenol (NIV) being the
most prevalent toxins. In this study, the effect of winter cereal species, host genotype, and

49



| Dne: 31.1.2003 | VVF: PROJ/2002/5/deklas

environment on DON accumulation and Fusarium head blight (FHB) was analysed by
inoculating 12 rye, eight wheat, and six triticale genotypes of different resistance levels with a
DON-producing isolate at three locations in 2 years (six environments). Seven resistance traits
were assessed, including head blight rating and relative plot yield. In addition, ergosterol,
DON and 3-ADON contents in the grain were determined. A growth chamber experiment
with an artificially synchronized flowering date was also conducted with a subset of two rye,
wheat and triticale genotypes. Although rye genotypes were, on average, affected by
Fusarium infections much the same as wheat genotypes, wheat accumulated twice as much
DON as rye. Triticale was least affected and the grain contained slightly more DON than rye.
In the growth chamber experiment, wheat and rye again showed similar head blight ratings,
but rye had a somewhat lower relative head weight and a DON content nine times lower than
wheat (3.9 vs. 35.3 mg/kg). Triticale was least susceptible with a five times lower DON
content than wheat. Significant (P = 0.01) genotypic variation for DON accumulation existed
in wheat and rye. The differences between and within cereal species in the field experiments
were highly influenced by environment for resistance traits and mycotoxin contents.
Nevertheless, mean mycotoxin content of the grain could not be associated with general
weather conditions in the individual environments. Strong genotype environment interactions
were found for all cereal species. This was mainly due to three wheat varieties and one rye
genotype being environmentally extremely unstable. The more resistant entries, however,
showed a higher environmental stability of FHB resistance and tolerance to DON
accumulation. Correlations between resistance traits and DON content were high in wheat (P
= 0.01), with the most resistant varieties also accumulating less DON, but with variability in
rye. In conclusion, the medium to large genotypic variation in wheat and rye offers good
possibilities for reducing DON content in the grains by resistance selection. Large
confounding effects caused by the environment will require multiple locations and/or years to
evaluate FHB resistance and mycotoxin accumulation.

PT: Journal-article

AN: 20013067234

TI: Apoptosis induction by the satratoxins and other trichothecene mycotoxins: relationship
to ERK, p38 MAPK, and SAPK/JNK activation.

AU: Yang-GiHyeok; Jarvis-BB; Chung-YongJoo; Pestka-JJ; Yang-GH; Chung-YJ

SO: Toxicology-and-Applied-Pharmacology. 2000, 164: 2, 149-160; 70 ref.

LA: English

AB: A study was conducted to assess the induction of cytotoxicity and apoptosis by the
satratoxins and other representative trichothecenes (sesquiterpenoid metabolites produced by
Fusarium, Stachybotrys and other moulds) in 2 myeloid models, RAW 264.7 murine
macrophage cells and U937 human leukaemic cells. These effects were further related to
activation of mitogen-activated protein kinases (MAPKS). Low doses of satratoxins and other
highly toxic trichothecenes activated not only stress-activated protein kinase/c-Jun N-terminal
kinase and p39 MAPK but also extracellular signal-regulated protein kinase. Trichothecene-
mediated cytotoxicity and apoptosis correlated closely with inducibility of all MAPKs
suggesting the likely involvement of these pathways in thichothecene-induced apoptosis.
MAPKs may play important and contributory roles to the multiple toxic manifestations
associated with the satratoxins and other trichothecenes.

PT: Journal-article

AN: 20013075687

TI: Association of Fusarium mycotoxicosis with failure in applying an induction of
parturition program with PGF2alpha and oxytocin in sows.

50



| Dne: 31.1.2003 | VVF: PROJ/2002/5/deklas

AU: Alexopoulos-C

SO: Theriogenology. 2001, 55: 8, 1745-1757; 25 ref.

LA: English

AB: This trial was conducted in a farrow-to-finish pig unit (n=220) between November 1999
and February 2000 (Greece). Since November 1998 an induction-of-parturition programme
was applied in gilts and sows with PGF2alpha (2 mL Dinolytic, im) 113 d post service,
followed by oxytocin (1 mL Intertocine-S, im) 24 h later. This program resulted in a high
proportion of animals farrowing within the working hours of the day. At mid-December 1999
splay-legs and oedematous swelling and reddening of the vulva started to be observed in
newborn piglets. A concurrent decline of parameters related to parturition also was noticed.
Mycotoxicological analyses of the feeds revealed a co-occurring contamination with
deoxynivalenol and zearalenone. For a 4 week period, sows were divided into 2 groups: (a) an
induction-of-parturition and (b) a non-induction-of-parturition group. Significant differences
were found between the 2 groups relating to prevalence of dystocia ( < 0.05) and pregnhancy
duration ( < 0.05). Moreover, it was found that prevalence of splay-legs and swelling of the
vulva were highly correlated ( < 0.05) with reduction of percentage of sows farrowing within
the working day and increase of pre-weaning mortality. It is concluded that such an induction-
of-parturition program should be avoided during a Fusarium mycotoxicosis.

PT: Journal-article

AN: 20013079112

TI: Study of toxigenic moulds and mycotoxins in poultry feeds.

AU: Benkerroum-S; Tantaoui-Elaraki-A

SO: Revue-de-Medecine-Veterinaire. 2001, 152: 4, 335-342; 44 ref.

LA: English

LS: French

AB: Seventy samples of poultry feeds including "starting” mixed feed, maize, barley, wheat
bran, fish-meal and soja, sunflower and colza cakes were analysed for fungal contamination.
Their water activity was also determined. The total fungal loads in analysed samples varied
around 105 cfu/g, while the activity of water varied from 0.73 to 0.83. The identification of
196 isolates of moulds revealed that, they belong to 10 different genera; Penicillium and
Aspergillus were the most represented (35.7% and 20.4%, respectively). The other genera
identified were Fusarium, Alternaria, Trichoderma, Cladosporium, Verticillium, Mucor,
Rhizopus and Ulocladium. Three out of ten A. flavus Link isolates, were able to produce
aflatoxin B1 on rice. One isolate among 4 A. ochraceus Wilhelm and 2 among 14 P.
verrucosum produced ochratoxin A on wheat. The toxigenesis of these strains was lower on
the substrates from which they had been isolated from, than on reference substrate, and even
on soja. None of the 15 Fusarium roseum isolates produced zearalenone on maize. Cultured
on a rich medium containing Yeast Extract and Sucrose, 40 isolates including Penicillium,
Aspergillus, Fusarium and Alternaria representatives were able to produce toxic metabolites
as revealed by routine biological tests. One of "starting” mixed food was found to be
contaminated with 1.4 ppb aflatoxin B1.

PT: Journal-article

AN: 20013079403

TI: Trichothecene content of rye and wheat genotypes inoculated with a deoxynivalenol- and
a nivalenol-producing isolate of Fusarium culmorum.

AU: Miedaner-T; Reinbrecht-C

SO: Journal-of-Phytopathology. 2001, 149: 5, 245-251; 24 ref.

LA: English
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AB: Head blight caused by Fusarium culmorum may lead to yield reduction and the
contamination of cereal grain with the mycotoxins deoxynivalenol (DON), 3-acetyl
deoxynivalenol (3-ADON), nivalenol (NIV), fusarenone-X (FUS), and others. In this study,
the covariation between DON and NIV accumulation of 12 rye and 8 wheat genotypes that
differed in resistance were analysed by inoculating them with a DON-and a NIV-producing
isolate, respectively, in three locations in southwest Germany, in 1996. The resistance traits
head blight rating and plot yield relative to the uninoculated plots of the same genotype were
assessed and the contents of DON, 3-ADON, NIV, and FUS in the grain were analysed by gas
chromatography with mass spectrometry. The NIV-producing isolate was significantly
(P=0.05) less aggressive and led to a considerably lower mean NIV content in the grain
compared with the aggressiveness and mean DON content of the DON-producing isolate
(19.5 mg NIV/kg grain versus 48.4 mg DON/kg). Wheat and rye genotypes significantly
differed in their DON and NIV accumulation. All genotypes reacted in a similar manner to
both chemotypes of F. culmorum for the resistance traits and the respective mycotoxin
contents with the exception of one wheat variety, that caused a change in rank order for
mycotoxin content. In conclusion, resistance to head blight and tolerance to mycotoxin
accumulation seems to be most likely the same for DON- and NIV-producing isolates of F.
culmorum.

PT: Journal-article

AN: 20013081625

TI: Differential control of head blight pathogens of wheat by fungicides and consequences
for mycotoxin contamination of grain.

AU: Simpson-DR; Weston-GE; Turner-JA; Jennings-P; Nicholson-P

SO: European-Journal-of-Plant-Pathology. 2001, 107: 4, 421-431; 46 ref.

LA: English

AB: Fusarium head blight of wheat is caused by a disease complex comprised of toxigenic
pathogens, predominantly Fusarium spp., and a non-toxigenic pathogen Microdochium nivale
[Monographella nivalis], which causes symptoms visually indistinguishable from Fusarium
and is often included as a causal agent of Fusarium head blight. Wheat cv. Riband was used in
the experiment. Four field trials (conducted in UK) are reported here, including both naturally
and artificially inoculated trials in which the effect of fungicide treatments were noted on
colonization by Fusarium and Microdochium, and on the production of deoxynivalenol
[vomitoxin] (DON) mycotoxin. The pathogen populations were analysed with quantitative
PCR and samples were tested for the presence of the mycotoxin DON. Application of
fungicides to reduce Fusarium head blight gave a differential control of these fungi.
Tebuconazole selectively controlled F. culmorum and F. avenaceum and reduced levels of
DON, but showed little control of M. nivale. Application of azoxystrobin, however,
selectively controlled M. nivale and allowed greater colonization by toxigenic Fusarium
species. This treatment also lead to increased levels of DON detected. Azoxystrobin
application two days post-inoculation increased the production of DON mycotoxin per unit of
pathogen in an artificially inoculated field trial. This result indicates the potential risk of
increased DON contamination of grain following treatment with azoxystrobin to control head
blight in susceptible wheat cultivars. This is the first study to show differential fungicidal
control of mixed natural pathogen populations and artificial inoculations in field trials.

PT: Journal-article

AN: 20013093436

TI: Loss of fuminosin B1 in extruded and baked corn-based foods with sugars.
AU: Castelo-MM; Jackson-LS; Hanna-MA; Reynolds-BH; Bullerman-LB
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SO: Journal-of-Food-Science. 2001, 66: 3, 416-421; 29 ref.

LA: English

AB: The objective of this work was to determine the effect of added sugars on fumonisin B1
(FB1) levels in baked corn muffins and extruded corn grits. Muffins containing added glucose
had significantly lower FB1 levels than muffins with sucrose, fructose, or no added sugar.
Extrusion cooking of the grits resulted in significant reductions (P < 0.05) of FB1 in all
treatments relative to unextruded controls, but use of glucose resulted in greater reductions of
FB1 (45.3 to 71%) than did the use of fructose (29.5 to 53%) or sucrose (19.2 to 39%). When
extrusion conditions were optimized, 92.1% loss of FB1 was found when grits were extruded
with glucose. Adding glucose to thermally processed food can result in a substantial reduction
in FB1 levels.

PT: Journal-article

AN: 20013102510

TI: Structure-activity relationships for human estrogenic activity in zearalenone mycotoxins.
AU: Shier-WT; Shier-AC; Xie-W; Mirocha-CJ

SO: Toxicon. 2001, 39: 9, 1435-1438; 29 ref.

LA: English

AB: Zearalenones are oestrogenic Fusarium mycotoxins consisting of a resorcinol moiety
fused to a 14-member macrocyclic lactone. Using an improved MCF7 human breast cell
proliferation assay, we have compared the oestrogenicity of 17 chromatographically-
homogeneous zearalenones. Both similarities and substantial differences from published
results in intact animal systems were observed. Substantial human oestrogenicity as retained
even in analogues lacking hydroxylation on the aromatic and macrocyclic rings.

PT: Journal-article

AN: 20013107788

TI: Head blight (Fusarium graminearum) and deoxynivalenol concentration in winter wheat
as affected by pre-crop, soil tillage and nitrogen fertilization.

AU: Yi-CuiLin; Kaul-HP; Kubler-E; Schwadorf-K; Aufhammer-W; Yi-CL

SO: Zeitschrift-fur-Pflanzenkrankheiten-und-Pflanzenschutz. 2001, 108: 3, 217-230; 56 ref.
LA: English

LS: German

AB: Fusarium head blight (FHB), caused by F. graminearum [Giberella zeae], is increasing
worldwide. Fusarium mycotoxins are a serious threat to health, and a reliable control by
fungicides is not possible, yet. The present study was conducted to evaluate the influence of
different pre-crops and crop husbandry on FHB incidence in winter wheat test crops. In a 2-
year (1997-99) factorial field experiment on the experimental station lhinger Hof of the
University of Hohenheim, Germany (480 m a. s. |, loam soil, 7,9 °C, 690 mm), inoculated
pre-crops of maize or spring wheat were harvested for silage with only the stubble remaining
in the field or for grain by combine with the whole straw remaining. Subsequently, crop
residues were left on the soil surface or ploughed under before sowing winter wheat. Nitrogen
fertilizer was applied to these test crops with calcium ammonium nitrate (CAN) or nitrolime.
FHB was assessed by plot scores, by observations of disease incidence, disease severity and
grain infection, indirectly via grain germination and by chemical deoxynivalenol [vomitoxin]
(DON) analyses. The infection by FHB and the grain contamination with DON were similar
after maize and spring wheat, either for silage or for grain, but the method of pre-crop
inoculation by infected oat grains might have masked differences between pre-crops. The
reductions of FHB incidence due to ploughing or nitrolime application were 27-32 % or 31-59
% compared with residues remaining on the surface or CAN fertilization, respectively.
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Contemporary reductions in DON were less consistent. The assessment of percent infected
ears can be recommended as a comparatively fast method for FHB evaluation that showed
significant correlations with DON concentration and grain germination, too. But a reliable
estimation of DON concentrations is not possible on the basis of infection assessments. In
conclusion, crop health can be supported by crop husbandry to some degree, but FHB cannot
be reliably controlled in susceptible rotations with abundant sources of inoculum.

PT: Journal-article

AN: 20013107793

TI: Effects of Fusarium culmorum head blight on mycotoxin accumulation and yield traits in
barley doubled haploids.

AU: Chelkowski-J; Wisniewska-H; Adamski-T; Golinski-P; Kaczmarek-Z; Kostecki-M;
Perkowski-J; Surma-M

SO: Journal-of-Phytopathology. 2000, 148: 9-10, 541-545; 24 ref.

LA: English

LS: German

AB: The susceptibility of barley doubled haploids (DH) to Fusarium head blight (FHB) was
investigated. Heads of 24 DH lines (11 two-rowed and 13 six-rowed) derived from F1 Maresi
(two-rowed) x Pomo (six-rowed) hybrids were inoculated with a conidial suspension of the
single isolate 1PO348-01 of Fusarium culmorum. The experiment was carried out in three
consecutive years (1996-98) in one location. The number of kernels per ear, 1000-kernel
weight and kernel weight per ear were recorded in inoculated and control plots. In the infected
kernels nivalenol (NIV) content and deoxynivalenol (DON) content were determined. The
effects of genotype, year and genotype-year interaction on reduction of yield traits were
significant. For mycotoxin content only genotype and year effects were found to be important.
The average NIV concentration in kernels of inoculated lines ranged from 0.15 mg/kg in the
two-rowed line MP7 to 6.36 mg/kg in the six-rowed line MP113. A low accumulation of
DON was observed in the studied population (from 0.01 to 0.20 mg/kg). Generally, no
significant differences in mycotoxin content were found between two-rowed and six-rowed
genotypes. The line MP7 was found to be superior -- with the lowest mycotoxin
accumulation, and reduction in yield traits. Environmental conditions (years) affected DON
and NIV level in kernels; however, the tendency to a lower or higher accumulation of
mycotoxin in individual lines was stable over the years.

PT: Journal-article

AN: 20003015041

TI: Influence of some natural and synthetic toxins characteristic for Fusarium fungus on
isoperoxidases in some wheat genotypes.

AU: Hagima-I; Ittu-M

SO: Romanian-Agricultural-Research. 1996, No. 5-6, 73-76; 8 ref.

LA: English

AB: Analyses of isoperoxidase activity at the seedling stage of three wheat genotypes
(Fundulea 4 -- sensitive; 201 S -- medium resistant and Fundulea 29 -- resistant) with different
degrees of field susceptibility to Fusarium were performed. The seedlings were grown under
laboratory conditions, in media with different DON [vomitoxin] and NIV [nivalenol]
concentrations. Other experimental variants included culture filtrates partially purified on a
Florisil column. Electrophoresis in a 7% polyacrylamide gel revealed 10 banding patterns.
The lowest number of isoperoxidases, 5, was recorded in Fundulea 4, cultivated on a medium
with NIV, while the maximum number of isoenzymes, 9, was noted in Fundulea 29 and 201
S. Comparing these results with those obtained under field artificial inoculation applied
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directly in the ear at anthesis, a good correspondence was obtained with assessment of some
yield parameters (reduction of ear weight as well as of seed weight per ear as compared to
both the uninoculated check and infected plants). Thus, isoenzyme polymorphism proved
useful in evaluating genetic diversity of germplasm for resistance to Fusarium at the seedling
stage.

PT: Journal-article

AN: 20013007225

TIl: Characterization of Gibberella fujikuroi complex isolates by fumonisin B1 and B2
analysis and by RAPD and restriction analysis of PCR-amplified internal transcribed spacers
of ribosomal DNA.

AU: Jimenez-M; Rodriguez-S; Mateo-JJ; Gil-JV; Mateo-R

SO: Systematic-and-Applied-Microbiology. 2000, 23: 4, 546-555; Many ref.

LA: English

AB: Twenty nine isolates of Fusarium spp. (24 of them belonging to the Gibberella fujikuroi
complex) isolated from banana and corn [maize] from different geographical regions were
analyzed for their ability to produce fumonisins B1 and B2 and for genetic relatedness using
random amplified polymorphic DNA (RAPD) and restriction analysis of PCR amplification
products of the 5.8s ribosomal DNA-intervening internal transcribed spacer regions (ITS I-
5.8S-ITS I1). For RAPD analysis, 6 of 20 oligonucleotide primers were selected after testing
with 5 Fusarium spp. isolates and used to characterize 24 additional isolates. DNA fragments
from the 29 isolates of Fusarium spp., which were approx. 560 bp, were amplified with the
universal primers ITS1 and ITS4. The restriction enzymes Haelll, Mbol, Hpall and Mspl
were useful for distinguishing the isolates. The RAPD analysis permitted to find interspecific
differences among the isolates of Fusarium spp., between isolates with low and high capacity
of fumonisin production and among isolates from different hosts. The restriction fragment
length polymorphism (RFLP-PCR) analysis permitted to distinguish among different species
of Fusarium. In combination with morphological analysis, the results of this research may find
an application for the diagnosis of unknown Fusarium spp. and, particularly, for the
characterization of fumonisin-producing isolates, which may be very useful in the food
technology field.

PT: Journal-article

AN: 20013022962

TI: Pathogenicity and zearalenone production by different Fusarium graminearum isolates in
artificially infected wheat grain.

AU: Bagi-F; Balaz-F; Skrinjar-M

SO: Cereal-Research-Communications. 2000, 28: 4, 477-484; 47 ref.

LA: English

AB: Nine F. graminearum [Gibberella zeae] isolates were investigated for their pathogenicity
on wheat ears and zearalenone production. The investigated isolates originated from different
geographical regions and included representatives of Group 1 and Group 2 of F. gramineraum
species. Among these isolates significant differences in pathogenicity were found. Groups 1
and 2 included isolates with higher and lower pathogenicity. 44.4% of the isolates produced
zearalenone in artificially infected wheat grains at concentrations ranging from 203 to 431 ug
per kg. Isolates of both groups are capable of zearalenone synthesis.

PT: Journal-article

AN: 20013030709
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TI: Fusariotoxins in kernels of winter wheat cultivars field samples collected during 1993 in
Poland.

AU: Grabarkiewicz-Szczesna-J; Kostecki-M; Golinski-P; Kiecana-I

SO: Nahrung. 2001, 45: 1, 28-30; 27 ref.

LA: English

AB: In the South-Eastern region of Poland (near Lublin), frequency of scab (fusariosis) is
much higher than in other parts of the country. During the 1993 harvest grains of 25 winter
wheat cultivars were collected. On the basis of morphological studies, Fusarium graminearum
[Gibberella zeae] was found in 42% of investigated samples while other fungi appeared less
frequently: F. nivale [Monographella nivalis] and F. poae (35%), F. avenaceum [Gibberella
avenacea] (31%) and F. culmorum (12%). Chemical analysis (by HPLC) revealed that the
tested cultivars were contaminated with deoxynivalenol (96% of investigated samples), its
acetyl derivatives (48%), nivalenol (76%) and moniliformin (28%). The average levels of the
metabolite concentrations were as follows: 104; 16; 97; and 63 pg/kg, respectively. Co-
occurrence of 2 toxic metabolites was found in the following percentage of the positive
samples: deoxynivalenol and nivalenol (72%), deoxynivalenol and moniliformin, as well as
nivalenol and moniliformin (24%). Usually (71-83% of contaminated samples) mycotoxins
were accumulated in the concentration range 10, < 100 pg/kg.

PT: Journal-article

AN: 20013031529

TI: Identification of deoxynivalenol, 3-acetyldeoxynivalenol and zearalenone in the galactose
oxidase-producing fungus Dactylium dendroides.

AU: Machado-LCH; Kemmelmeier-C

SO: Mycopathologia. 2001, 149: 2, 79-85; 37 ref.

LA: English

AB: The galactose oxidase-producing fungus Dactylium dendroides was re-identified as a
Fusarium species. Fungi of this genus are well known for the production of mycotoxins.
Verification of growth of this fungus on rice, corn [maize] and liquid medium described for
the production of galactose oxidase is provided to determine whether the fungus could
produce Fusarium toxins, namely, moniliformin, fusaric acid, fumonisin, zearalenone and the
trichothecenes, deoxynivalenol [vomitoxin], 3-acetyldeoxynivalenol, fusarenone, nivalenol,
diacetoxyscirpenol, neosolaniol and T-2 toxin. Under the culture conditions used, vomitoxin,
3-acetyldeoxynivalenol and zearalenone were detected in the fungal culture medium. The
finding is consistent with the hypothesis that the fungus is in fact a Fusarium species.

PT: Journal-article

AN: 20013036968

Tl:  Mycotoxins in pig feeds. 1: Source of toxins, prevention and management of
myCOotoxicosis.

AU: Lawlor-PG; Lynch-PB

SO: Irish-Veterinary-Journal. 2001, 54: 3, 117-120; 16 ref.

LA: English

AB: Mycotoxins affect up to 25% of the world food crops. They cause significant economic
losses in animal agriculture; some are carcinogens and teratogens, and may be transmitted to
man in meat and milk. They are produced mainly by three genera of moulds: Aspergillus,
Penicillium and Fusarium. Their presence can be confirmed using commercially available
ELISA Kkits but quantification requires laboratory analysis using thin layer chromatography
(TLC) or liquid chromatography (LC). Mixing contaminated and uncontaminated feedstuffs,
the use of binding agents (e.g., clays and mannanoligosaccharide) and the feeding of higher
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than normal levels of high molecular weight amino acids have all been used with varying
degrees of success to lessen the effect of mycotoxins on pig performance. Preventing mould
growth and subsequent mycotoxin production during storage of feeds is more successful. This
is achieved by storing clean grain at a moisture content less than 14% in clean, preferably
insulated bins. If grain must be stored at a higher moisture content or if storage conditions are
poor then a suitable mould inhibitor (e.g., propionic acid) should be used. Native grown
cereals may be contaminated with vomitoxin, zearalenone, fusaric acid or ochratoxin. The
presence of aflatoxins in animal feeds in Ireland is most likely to be due to the importation of
feed ingredients from warmer climates. Routine testing should be carried out at mills so that
contaminated ingredients can be rejected or identified for feeding to the least susceptible
species and type of animal.

PT: Journal-article

AN: 20013037355

TI: Agonistic and antagonistic effects of zearalenone, an etrogenic mycotoxin, on SKN,
HHUA, and HepG2 human cancer cell lines.

AU: Withanage-GSK; Murata-H; Koyama-T

SO: Veterinary-and-Human-Toxicology. 2001, 43: 1, 6-10; 24 ref.

LA: English

AB: Zearalenone (ZEA) is a nonsteroidal estrogenic compound mainly produced by the
moulds Fusarium graminearium and Fusarium culmorum found in a variety of host plants and
soil debris around the world. ZEA is usually non-lethal to animals but is important to
livestock producers because its hyperestrogenic effects adversely influence the reproductive
performance of animals. There have been suggestions of possible involvement of ZEA in the
progression of breast malignancies and tumors of the female reproductive tract in humans.
The toxic or stimulatory effects of ZEA and its metabolites alpha-zearalenol and 17-beta-
estradiol on SKN, HHUA and HepG2 cells were studied using rapid colorimetric MTT assay.
In general, both concentrations of 17-beta-estradiol (L00M and 10 nM) were toxic to SKN and
HHUA cell cultures. Both ZEA and alpha-zearalenol stimulated the proliferation of SKN and
HHUA cells. On HepG2 cells, lower concentrations (10 nM) of 17-beta-estradiol and higher
concentrations (100 uM) of ZEA exhibited toxic effects, whereas treatment with higher
concentrations of 17-beta-estradiol and lower concentration of ZEA did not show toxic
effects. A dose dependent antagonistic effect was observed when the cell cultures were pre-
incubated with ICI 182,780, a synthetic oestrogen receptor blocker, before estradiol or
mycotoxin treatments.

PT: Journal-article

AN: 20013039347

TIl: An approach to toxicity of Fusarium mycotoxin, DON: use in co-culture system with
human intestinal cells.

AU: Sugita-Konishi-Y

SO: Mycotoxins. 2001, 51: 1, 37-40; 17 ref.

LA: English

LS: Japanese

AB: A technique is described to measure the toxicity of mycotoxins using co-culture systems
with human intestinal cells and target calls. The system is a simple method of interfacing,
using chambers systems with commercially available filter supports on which epithelial
monolayers can be grown. Cultured target cells of mycotoxin, such as lymphocyte, nerve
cells, hepatocytes etc., can be cultured under the grown epithelial monolayer cells, and the
responses of target cells are examined when the epithelial cell was exposed to contaminants
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on the apical side of intestinal epithelial cells. As an application of this system, we examined
the toxicity of deoxynivalenol [vomitoxin] (DON) on lymphocytes through intestinal
epithelial cells, Caco-2 cells. The exposure of intestinal epithelial cells to DON resulted in the
production of cytokines (IL-10 and IL-12).

PT: Journal-article

AN: 20013040154

TI: Variation among isolates of Fusarium graminearum associated with Fusarium head blight
in North Carolina.

AU: Walker-SL; Leath-S; Hagler-WM Jr.; Murphy-JP

SO: Plant-Disease. 2001, 85: 4, 404-410; 19 ref.

LA: English

AB: Fusarium head blight (FHB) can reduce yield of wheat and decrease the value of
harvested grain by accumulation of detrimental toxins. Understanding the variability of the
fungal population associated with infection could improve disease control strategies. Sixty-six
isolates of F. graminearum [Gibberella zeae] associated with FHB were collected in North
Carolina and tested for in vitro growth rate, in vitro production of deoxynivalenol [vomitoxin]
(DON) and zearalenone, and pathogenicity on three cultivars of soft red winter wheat.
Significant differences among isolates were found for all three traits. Randomly amplified
polymorphic DNA analysis revealed high levels of genotypic diversity among isolates.
Isolates of F. graminearum, F. culmorum, and F. avenaceum acquired from the Pennsylvania
State University Fusarium Center were included for comparison in all tests. In vivo levels of
DON were measured for the five isolates associated with the highest levels of disease and the
five isolates associated with the lowest levels of disease, and no significant differences were
found. However, all ten isolates produced detectable levels of DON in vivo. Mean disease
ratings ranged from 3.4 to 96.4%, in vitro DON levels ranged from 0 to 7176.2 ppm, and
zearalenone ranged from 0 to 354.7 ppm, among isolates. A multiple regression model using
in vitro growth, in vitro DON, and zearalenone production, collection location, wheat cultivar
of isolate origin, plot, tillage conditions, and previous crop as independent variables and
percent infected tissue as the dependent variable was developed. The cumulative R2 value for
the model equaled 0.27 with in vitro rate of growth making the largest contribution. Analysis
of phenotype and genotype among isolates demonstrated diversity in a single plot, in a single
location, and in North Carolina. Genotypic and phenotypic diversity were significant under
both conventional and reduced tillage conditions, and diversity was high regardless of
whether the previous crop had been a host or non-host for F. graminearum. These data
indicate a variable pathogen population of F. graminearum exists in North Carolina, and
members of this population can be both highly pathogenic on wheat and produce high levels
of detrimental toxins, indicating a potential threat for problems with FHB within the state.

PT: Journal-article

AN: 20013049537

TI: Mycotoxins in pig feeds 2: clinical aspects.

AU: Lawlor-PG; Lynch-PB

SO: Irish-Veterinary-Journal. 2001, 54: 4, 172-176; 37 ref.

LA: English

AB: Mycotoxins affect up to 25% of the world's food crops. As well as causing significant
economic losses to animal agriculture, some mycotoxins are carcinogens and/or teratogens
that may be transmitted to the human population in meat or milk. In general, they are
produced by three genera of moulds: Aspergillus, Penicillium and Fusarium. The clinical
response to mycotoxins is dependent on the concentration in feed, on the duration of feeding,
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on the presence or absence of other mycotoxins, and on the species, age, and health status of
animal to which the mycotoxin is fed. The clinical response can vary from acute to chronic.
Vomitoxin causes pigs to refuse feed, zearalenone affects the reproductive organs, ochratoxin
causes kKidney damage and aflatoxins increase susceptibility to disease through their action as
immunosuppressants. Aflatoxins can also cause haemorrhages and digestive disorders.

PT: Journal-article

AN: 20013049678

TI: The threat to animal performance from feed and forage mycotoxins.

AU: Smith-TK; MacDonald-EJ; Haladid-S

SO: Feed-Compounder. 2001, 21: 4, 24-27; 22 ref.

LA: English

AB: The feeding of blends of grains and soyabean meal increases the chances of aflatoxin
and Fusarium mycotoxins in the diet. The major effect of these toxins on livestock and
poultry is loss of appetite. Pigs are the most sensitive to the dietary deoxynivalenol followed
by poultry. To overcome mycotoxin in commercial feed preparations, a binding agent like
Mycosorb can be used to prevent metabolic changes by stopping intestinal absorption of
mycotoxin with widely varying molecular weights and charges.

PT: Journal-article

AN: 20013056154

TI: Investigation and a new evaluation method of the resistance of maize hybrids grown in
Hungary to Fusarium moulds.

AU: Bata-A; Rafai-P; Kovacs-G

SO: Journal-of-Phytopathology. 2001, 149: 2, 107-111; 23 ref.

LA: English

LS: German

AB: Thirty maize hybrids grown in Hungary representing groups FAO 200-299, FAO 400-
499 and FAO 500-were studied in 1993 and 1994 in order to obtain information about
genotypic resistance to Fusarium moulds. The plants were grown on an experimental farm
and were inoculated using the toothpick method with Fusarium graminearum [Gibberella
zeae] and Fusarium culmorum. In addition maize grain meals were also inoculated with
isolates of moulds. Measurements were made of the mould-covered surface area of the ears 9
weeks after inoculation and of the zearalenone and T2-toxin content of the inoculated maize
meals. Large differences among hybrids were observed for the mould- covered area of the ear
surface (2.00-38.88%), the zearalenone content (4.20-71.20 mg/kg) and the T2-toxin content
(1.60-122.50 mg/kg). Relatively poor correlation (r = 0.489) was found between the area of
mould covering the ear surface and mycotoxin content of maize. Bearing in mind that the user
of feed grain is interested in obtaining a feed with the lowest mycotoxin content, a new
method of evaluation of hybrids which uses a toxin-mould index (TMI) was introduced. This
index is calculated on the basis of both growth rate of moulds and their toxin-producing
activity. Although a decreasing tendency in resistance of hybrids with a longer growing
vegetation period could be observed, resistant genotypes were found in every FAO group,
confirming the views that in addition to the influence of duration of the vegetation period on
the resistance, genetic factors may also play a significant role.

PT: Journal-article

AN: 20013056739

TI: Resistance to fusarium head blight in winter wheat: heritability and trait associations.
AU: Buerstmayr-H; Steiner-B; Lemmens-M; Ruckenbauer-P
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SO: Crop-Science. 2000, 40: 4, 1012-1018; 41 ref.

LA: English

AB: Fusarium head blight (FHB) or scab caused by Fusarium spp. is a widespread disease of
cereals, causing significant yield losses and contaminating cereal products with mycotoxins.
The complex inheritance of resistance has hampered progress in breeding resistant,
agronomically adapted cultivars. To streamline breeding for FHB resistance, we estimated
genetic and environmental variance components and broad-sense heritability in two winter
wheat (Triticum aestivum) populations, determined the association of FHB (caused by F.
culmorum strain IPO 39-01) resistance with other traits (flowering date, plant height, and
awnedness), and determined the level of maternal effects on FHB resistance. The moderately
susceptible Austrian cultivar Capo was crossed with two resistant lines, one from Hungary
(UNG-226) and one from the Netherlands (SVP-72017). A hierarchical design was applied to
develop recombinant F4-derived lines. Head blight resistance was measured by visual
assessment of disease symptoms in artificially inoculated, mist-irrigated field experiments
during 1995-96 in IFA-Tulln, 30 km west of Vienna, Austria. Artificial inoculation and mist
irrigation led to reproducible FHB infections. High broad-sense heritabilities (H > 0.75) were
measured for FHB resistance, allowing for considerable progress by selection. The magnitude
of additive genetic variance was greater than additive x additive epistatic variance. Despite a
significant negative correlation between visual FHB symptoms and plant height (r = -0.37),
the successful selection of short and FHB resistant genotypes should be feasible. In only one
population, awned progeny showed slightly reduced FHB. Reciprocal effects were significant
in one cross only. The development of FHB resistant cultivars should be possible by
phenotypic selection under epidemic conditions, and should be largely independent of plant
height, flowering date, awnedness, and genotype of the maternal parent within a cross.

PT: Journal-article

AN: 20013062192

TI: Molecular biology of mycotoxin biosynthesis.

AU: Sweeney-MJ; Dobson-ADW

SO: FEMS-Microbiology-Letters. 1999, 175: 2, 149-163; 50 ref.

LA: English

AB: Mycotoxins are secondary metabolites produced by many important phytopathogenic
and food spoilage fungi including Aspergillus, Fusarium and Penicillium species. The toxicity
of four of the most agriculturally important mycotoxins (the trichothecenes, and the
polyketide-derived mycotoxins; aflatoxins, fumonisins and sterigmatocystin) are discussed
and their chemical structure described. The steps involved in the biosynthesis of aflatoxin and
sterigmatocystin and the experimental techniques used in the cloning and molecular
characterization of the genes involved in the pathway are described in detail. The biosynthetic
genes involved in the fumonisin and trichothecene biosynthetic pathways are also outlined.
The potential benefits gained from an increased knowledge of the molecular organization of
these pathways together with the mechanisms involved in their regulation are also discussed.
PT: Journal-article

AN: 20013063399

TI: The toxicity of fumonisin B1, B2, and B3, individually and in combination, in chicken
embryos.

AU: Henry-MH; Wyatt-RD

SO: Poultry-Science. 2001, 80: 4, 401-407; 25 ref.

LA: English

60



| Dne: 31.1.2003 | VVF: PROJ/2002/5/deklas

AB: Three recently described and toxicologically important mycotoxins, fumonisin Bl
(FB1), B2 (FB2) and B3 (FB3), produced by Fusarium moniliforme in various grains, have
been associated with a number of diseases in both humans and animals. The toxicity of
purified FB1, FB2, and FB3, individually and in combination (3:1:1 ratio), were evaluated in
terms of embryo toxicity by injection of the toxins into the air cell of 186 chicken eggs at 72 h
of incubation. Under these conditions, FB1 at doses of 0, 2, 4, 8, 16, 32, and 64 ug per egg
resulted in embryonic mortality of 5, 12.5, 17.5, 20.0, 52.5, 77.5, and 100%, respectively. The
50% lethal dose for FB1, when injected into the air cell of embryonating chicken eggs, was
18.73 pg per egg. Comparison of the toxicity of FB1, FB2 and FB3, individually and in
combination (3:1:1 ratio) at doses of 16 pg of total fumonisin per egg, indicated that the
toxicity of the fumonisins differed, FB1 being the most toxic. Microscopic examination of
chicken embryos exposed to fumonisin did not reveal any gross developmental abnormalities;
however, severe haemorrhages of the head, neck and thoracic area of the dead embryos were
evident.

PT: Journal-article

AN: 20013064053

TI: Effect of climatic conditions on natural mycoflora and fumonisins in freshly harvested
corn of the State of Parana, Brazil.

AU: Ono-EYS; Sugiura-Y; Homechin-M; Kamogae-M; Vizzoni-E; Ueno-Y; Hirooka-EY
SO: Mycopathologia. 1999, 147: 3, 139-148; 41 ref.

LA: English

AB: The natural mycoflora associated with fumonisins were analyzed in 150 samples of
freshly harvested corn [maize] from central-southern, central-western and northern regions of
the State of Parana, Brazil, during April 1995 and March-April 1996, and correlated with
climatic conditions. The maize samples were frequently contaminated with Fusarium sp.
(98.7-100%) and Penicillium sp. (93-100%). The highest contamination with potentially
toxinogenic fungi occurred in maize harvested in the central-western region, where total
mould and yeast counts ranged from 5.5 x 103 to 5.2 x 106 colony forming units (CFU)/g,
with 98.7% contaminated by Fusarium sp. and 93% by Penicillium sp. In this region, F.
moniliforme [Gibberella fujikuroi] was the predominant Fusarium sp., and was isolated in
85.9% of samples. Aspergillus sp. was isolated from 27.7% of samples. Fumonisin B1 (FB1)
was detected in 100% of samples (mean concentration of 2.39 pg/g) and FB2 in 97.7% (mean
of 1.09ug/g). Fumonisins were also detected in all samples from the northern region, with
mean of 4.56 pg/g (FB1) and 2.20 pg/g (FB2). Considering 1.0 pg/g as the threshold, 72% of
the maize samples from the central-west and 92% from the north were contaminated with
concentrations above this value, in contrast to an 18.5% contamination rate from central-
southern samples. Between the maize planting to harvesting season, the average maximum
temperature and relative humidity were 26°C and 77.1% (central-southern), 27°C and 69%
(northern) and 29.9°C and 89.1% (central-western). It is concluded that the higher fumonisin
contamination of maize from the northern region when compared to the central-south region
was due to the differences in rainfall levels (92.8 mm in central-southern, 202 mm in
northern) during the month preceding harvest.

PT: Journal-article

AN: 20003004366

TI: The occurrence of HT-2 toxin and other trichothecenes in Norwegian cereals.
AU: Langseth-W; Rundberget-T

SO: Mycopathologia. 1999, 147: 3, 157-165; 49 ref.

LA: English
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AB: A total of 449 grain samples, comprising 102 barley, 169 wheat and 178 oat samples,
were collected from different regions of Norway from crops harvested during 1996-98,
mainly from grain loads and silos. The samples were analyzed for type A and B
trichothecenes, the largest groups of mycotoxins produced by the Fusarium species, by gas
chromatography with mass spectrometric detection (GC-MS). Factors affecting the presence
of the different trichothecenes are discussed. Deoxynivalenol [vomitoxin] (DON) and HT-2
toxin were the trichothecenes most frequently detected, followed by T-2 toxin, nivalenol and
scirpentriol; scirpentriol being detected only in 7 samples ( > 20 pg/kg). Oats were the grain
species most heavily contaminated, with an incidence (% > 20 pg/kg) and mean concentration
of positive samples of 70% (115 pg/kg) for HT-2 toxin, 30% (60 ug/kg) for T-2 toxin, 57%
(104 pg/kg) for DON, and 10% (56 pg/kg) for nivalenol. The corresponding values for barley
were 22% (73 pg/kg), 5% (85 pg/kg), 17% (155 pg/kg) and 6% (30 pg/kg), and for wheat
1.2% (20 pg/kg), 0.6% (20 pg/kg), 14% (53 pg/kg) and 0% for HT-2, T-2, DON and
nivalenol, respectively. Norwegian oats were found to contain HT-2 and T-2 toxin in
concentrations that might be a threat to human health for a high consumers of oats. The
amount of DON was significantly lower than in the crop from previous years.

PT: Journal-article

AN: 20003004368

TI: Mapping of quantitative trait loci for fusarium head blight resistance in barley.

AU: Ma-ZhengQiang; Steffenson-BJ; Prom-LK; Lapitan-NLV; Ma-ZQ

SO: Phytopathology. 2000, 90: 10, 1079-1088; 35 ref.

LA: English

AB: Fusarium head blight (FHB) is a devastating disease that causes significant reductions in
yield and quality in wheat and barley. Barley grains infected with deoxynivalenol (DON), a
vomitoxin produced by Fusarium graminearum [Gibberella zeae], are rejected for malting and
brewing. Among six-rowed barley cultivars tested thus far, only cv. Chevron exhibited
resistance. This study was conducted to map genes and to identify DNA markers for marker-
assisted breeding for FHB resistance in cv. Chevron with restriction fragment length
polymorphism (RFLP) markers. A doubled haploid (DH) population was created from a cross
between cv. Chevron and susceptible cv. Stander. Seven field experiments were conducted in
four different locations in 2 years. A RFLP map containing 211 loci and covering over 1,000
centimorgans (cM) of the genome was used to map quantitative trait loci (QTL) associated
with relatively low FHB severity and DON concentration. Morphological traits differing
between the parents were also measured: heading date, plant height, spike angle, number of
nodes per cm of rachis in the spike, and kernel plumpness. Many of the QTL for FHB and
DON coincided with QTLs for these morphological traits. The "fix-QTL" algorithm in
Mapmaker QTL was used to remove the part of the variance for FHB resistance that may be
explained by heading date or plant height. Results from this study suggest that QTLs with
major effects for FHB resistance probably do not exist in cv. Chevron. Three QTL intervals,
Xcmwg706-Xbcd441 on chromosome 1H, Xbcd307b-Xcdo684b on chromosome 2H, and
Xcdo959b-Xabg472 on chromosome 4H, that are not associated with late heading or height
may be useful for marker-assisted selection.

PT: Journal-article

AN: 20003005806

TI: Sequential distribution of the mycotoxin deoxynivalenol in wheat spikes after inoculation
with Fusarium graminearum.

AU: Savard-ME; Sinha-RC; Seaman-WL; Fedak-G

SO: Canadian-Journal-of-Plant-Pathology. 2000, 22: 3, 280-285; 17 ref.
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LA: English

LS: French

AB: One central spikelet of spring wheat (Triticum aestivum) cv. Roblin spikes was
inoculated with macroconidia of Fusarium graminearum and the entire spikes were harvested
at 2- to 4-day intervals from 2 to 25 days after inoculation. The spikes were dissected and the
amount of deoxynivalenol (DON) in each spikelet and in each internode of the rachis was
measured by enzyme-linked immunosorbent assay (ELISA) with monoclonal antibodies.
High concentrations of DON were first detected in the inoculated spikelets, 4 days after
inoculation. DON concentrations in the spikelets below the inoculation point eventually
reached 500-600 ppm while the corresponding internodes of the rachis contained 1000-1200
ppm. Much lower amounts of DON were found in spikelets and rachis above the inoculation
point.

PT: Journal-article

AN: 20003012931

TI: The toxicity of purified fumonisin B1 in broiler chicks.

AU: Henry-MH; Wyatt-RD; Fletcher-OJ

SO: Poultry-Science. 2000, 79: 10, 1378-1384; 44 ref.

LA: English

AB: An investigation of the toxicity of fumonisin B1 (FB1), a toxic metabolite of Fusarium
moniliforme, in 120 broiler chicks was conducted. Purified FB1 (98.1% pure) was
incorporated into the diets of broiler chicks at 0, 20, 40 and 80 mg/kg, and fed to chicks from
0 to 21 d of age. Dietary FB1, at concentrations of 80 mg/kg or less, did not adversely affect
body weight, feed efficiency or water consumption of broiler chicks. The relative weights of
the liver, spleen, kidney, proventriculus and bursa of Fabricius were also unaffected (P <
0.05) by any dietary concentration of FB1 compared with the control (0 mg/kg) group. Total
liver lipids of chicks fed 40 or 80 mg FB1/kg were significantly lower than those of the chicks
fed either 0 or 20 mg FB1l/kg of feed. Liver sphinganine concentration and the
sphinganine:sphingosine ratio were increased significantly in all treated groups. Chicks fed
dietary FB1 at 80 mg/kg had significantly higher serum glutamate oxaloacetate
aminotransaminase:aspartate aminotransferase ratios and levels of free sphinganine in the
serum. The results of this investigation agree with the results previously described, in which
FB1 was supplied to diets from the use of F. moniliforme-contaminated grain; therefore, the
use of such material as the source of the mycotoxin in animal feeding studies is appropriate.
PT: Journal-article

AN: 20003018713

TI: Influence of fusarium toxins on growth and carcass characteristics of turkeys.

AU: Leitgeb-R; Lew-H; Khidr-R; Bohm-J; Zollitsch-W; Wagner-E

SO: Bodenkultur. 2000, 51: 3, 171-178; 22 ref.

LA: English

LS: German

AB: In a feeding trial with 60 turkeys in 4 feeding groups the effects of mycotoxin
contaminated maize on growing performance and carcass traits, chemical composition of
eviscerated carcass, organoleptic traits and biochemical parameters of blood were
investigated. Four diets with different levels of mycotoxin contamination were tried. In
feeding group 1 uncontaminated maize was used, and in feeding groups 2, 3 and 4, 1/3, 2/3
and all uncontaminated maize were substituted by mycotoxin contaminated maize. The
percentage of maize in starter feed, and grower diets | and Il was 36.8, 48.9 and 59.3%,
respectively. The contaminated maize contained 4.94 mg moniliformin, 3.24 mg beauvericin,

63



| Dne: 31.1.2003 | VVF: PROJ/2002/5/deklas

2.02 mg deoxynivalenol, and 0.35 mg fumonisin B1 per kg. At the end of the growing period
(77 days) liveweight of turkeys of groups 1, 2, 3 and 4 was 6.71, 6.26, 6.33 and 6.27 kg and
feed conversion rate was 2.07, 2.16, 2.23 and 2.19, respectively. The dressing percentages of
eviscerated carcass and roast carcass, the weight of heart, liver, Bursa fabricii, spleen and the
valuable parts of carcass showed no significant differences between the feeding groups. The
DM content of eviscerated carcass decreased (P=0.10) from 31.5 to 31.1, 30.9 and 30.1% for
feeding groups 1, 2, 3 and 4, respectively. The organoleptic traits (tenderness, juiciness and
taste) of breast meat and the biochemical parameters of blood were not at all influenced by the
contaminated feed. The experiment shows that maize contaminated with fusarium toxins had
negative effects on growing performance only in the first 8 weeks of age, but not later on.

PT: Journal-article

AN: 20003021826

TI: An investigation of the concentrations of selected Fusarium mycotoxins and the degree of
mold contamination of field-dried hay.

AU: Raymond-SL; Heiskanen-M; Smith-TK; Reiman-M; Laitinen-S; Clarke-AF

SO: Journal-of-Equine-Veterinary-Science. 2000, 20: 10, 616-621; 31 ref.

LA: English

AB: The levels of selected mycotoxins and mould contamination of field-dried hay from 10
performance horse farms in Ontario, Canada, sampled in May 1996, were examined. The farm
owner, trainer or manager was questioned regarding their opinion of the quality of the hay.
Half of the hay sampled showed potentially significant levels of mycotoxins, mould and
actinomycete contamination. Fungi isolated included Fusarium, Eurotium, Alternaria,
Aspergillus and Cladosporium. Subjective opinion did not correlate to objective analysis.
Deoxynivalenol [vomitoxin], T 2 toxin and zearalenone were measured with vomitoxin
present in the highest amounts. Vomitoxin is among the mycotoxins most frequently found as
contaminants in cereal crops, in temperate climates, in North America. It is concluded that the
levels found in this study could potentially have an influence on the health of horses
consuming such hay.

PT: Journal-article

AN: 20003023587

TI: Genetic determination of variability of barley doubled haploids inoculated with Fusarium
culmorum (W.G.Sm.) Sacc. with regard to mycotoxin accumulation and reduction in yield
traits.

AU:  Surma-M; Adamski-T; Chelkowski-J; Golinski-P; Kaczmarek-Z; Kostecki-M;
Perkowski-J; Wisniewska-H

SO: Journal-of-Applied-Genetics. 2000, 41: 4, 237-246; 24 ref.

LA: English

AB: The genetic determination of variability of barley doubled haploid (DH) lines in regard
of their susceptibility to Fusarium head blight caused by Fusarium culmorum was studied.
The susceptibility was evaluated in a 3-year field experiment on the basis of reduction in yield
traits and mycotoxin accumulation in infected kernels. The following traits were analysed in
inoculated and control plants: kernel number and weight per ear, 1000-kernel weight,
percentage of plump kernels ( > 2.5 mm), deoxynivalenol [vomitoxin] (DON) content and
nivalenol (NIV) content of kernels. On the basis of the obtained data, heritability coefficient
(ratio of genotypic to phenotypic variance) was assessed, and genetic parameters as well as
the number of effective factors were estimated. Heritability coefficients calculated from two-
way analysis of variance, i.e. regarding the influence of years and year x genotype interaction,
appeared to be exceptionally low and ranged from 5.2% for the reduction in plump kernels to
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38.2% for the reduction in 1000-kernel weight. In the case of mycotoxin accumulation about
60% of the observed variability in NIV concentration and 30% in DON concentration resulted
from genetic differences among lines. Additive effects of genes were important for all the
analysed traits. Significant effects of dominance and dominance x dominance were observed
for 1000-kernel weight and percentage of plump kernels. Moreover, it was found that the
observed variability in yield trait reduction resulted from the segregation of 5-6 effective
factors, DON content from 4 factors, while NIV content from 5 factors.

PT: Journal-article

AN: 20003034332

TI: Immunohistochemistry of fumonisin in poultry using avidin-biotin-peroxidase system.
AU: Buim-MR; Bracarense-APFRL; Guimaraes-1G; Kawamura-O; Ueno-Y; Hirooka-EY
SO: Natural-Toxins. 1999, 7: 6, 279-282; 19 ref.

LA: English

AB: Using monoclonal anti-fumonisin B1 antibody (anti-FB1) and avidin-biotin-peroxidase
system, liver and kidneys of broiler chicks were evaluated for the detection and distribution of
fumonisins (FBs). 150 micrograms of FB1 or culture extract of Fusarium moniliforme
[Gibberella fujikuroi] str. 113F containing 150 pug of FB1 and 4 ug of FB2 were administered
into the vitelline sac of 1-day old, specific pathogen-free chicks. The animals were killed 24 h
after injection, and renal and hepatic tissues submitted for immunohistochemical analysis.
FBs were detected in the epithelial cells of convoluted distal and proximal tubules of the
kidneys, as well as in the cytoplasm of hepatocytes. This novel immunohistochemical method
developed is expected to be an efficient way for monitoring the target of the FB toxins in
tissues.

PT: Journal-article

AN: 20003036989

TI: Aflatoxin B1 and fumonisin B1 in mixed cultures of Aspergillus flavus and Fusarium
proliferatum on maize.

AU: Picco-M; Nesci-A; Barros-G; Cavaglieri-L; Etcheverry-M

SO: Natural-Toxins. 1999, 7: 6, 331-336; 25 ref.

LA: English

AB: Production of aflatoxin B1 and fumonisin B1 in pure and mixed cultures of A. flavus
and F. proliferatum were determined on irradiated maize seeds inoculated with different spore
concentrations at 0.97 water activity (aw) and a temperature of 25°C. The highest levels of
aflatoxin B1 were produced by A. flavus at the lowest levels of inoculum (103 spores/ml).
There was no spore concentration influence on fumonisin B1 production after 10, 20 and 35
days of incubation. When A. flavus was co-inoculated with F. proliferatum, aflatoxin B1
production was inhibited. The higher the inocula levels of Fusarium produced, the higher the
inhibition and this inhibition increased during the incubation period. Total inhibition was
reached at 35 days of incubation. There was no interaction influence on fumonisin Bl
production at all inoculum levels assayed. These results suggest that under optimal
environmental conditions of substrate, water activity and temperature, the interaction between
A. flavus and F. proliferatum could produce inhibition of aflatoxin B1 and stimulation of
fumonisin B1.

PT: Journal-article

AN: 20003036995

Tl: HPLC/MS analysis of Fusarium mycotoxins, fumonisins and deoxynivalenol.
AU: Plattner-RD

65



| Dne: 31.1.2003 | VVF: PROJ/2002/5/deklas

SO: Advances in Detection Methods for Fungal and Algal Toxins. Proceedings from a
workshop, Salisbury Cove, Maine, USA, 17-19 June 1999. Natural-Toxins. 1999, 7: 6, 365-
370; 13 ref.

LA: English

AB: High performance liquid chromatography/mass spectrometry (HPLC/MS) was found to
be a convenient analytical method to detect and quantify the naturally occurring fumonisin
homologues and deoxynivalenol [vomitoxin] in extracts from grains and food products. The
fumonisins are detected primarily as protonated molecules in the positive ion electrospray
ionization (ESI) mode as they elute from a C-18 reverse phase column during a methanol
water gradient containing acetic acid to facilitate chromatography. Vomitoxin can be detected
as positive or negative ions in the atmospheric pressure chemical ionization (APCI) mode or
in the negative ion ESI mode. One nanogram amounts of fumonisins or vomitoxin injected
into the HPLC system are easily detected with signal to noise allowing detection limits of 1
Hg/g or better to easily be achieved with minimal clean-up of grain extracts.

PT: Journal-article; Conference-paper

AN: 20003037000

TI: Prevalence of Fusarium species of the Liseola section on Zimbabwean corn and their
ability to produce the mycotoxins zearalenone, moniliformin and fumonisin B1.

AU: Mubatanhema-W; Moss-MO; Frank-MJ; Wilson-DM

SO: Mycopathologia. 1999, 148: 3, 157-163; 32 ref.

LA: English

AB: Maize samples were collected from 9 Grain Marketing Board (G.M.B.) centres in
Zimbabwe during the 1991 harvest season. A further 47 samples were collected directly from
farmers and from the G.M.B., centres in Chinhoyi and Kwekwe during the 1992 harvest
season. These samples were analysed mycologically and the predominant flora was Fusarium
although Penicillium, Nigrospora, Aspergillus and Chaetomium could be isolated from some
samples. From the first 9 samples studied, F. verticillioides and F. subglutinans were isolated
in almost equal proportions on samples from the central and the south of the country whereas
only F. verticillioides was isolated on the samples from the north. The subsequent study
demonstrated that there was a greater fungal diversity in samples from North (Mashonaland
West) than samples from the South (Midlands area) with species of Nigrospora, Chaetomium,
Acremonium and Diplodia occurring in significant numbers. From a total of 2821 fungal
isolates obtained from all the maize samples analysed, 1485 (53%) were found to belong to
the Liseola section of Fusarium. The ability of these isolates to produce zearalenone,
moniliformin and fumonisin B1 was tested using a simplified TLC Agar plate method. Out of
the 886 isolates tested, only one produced all 3 mycotoxins simultaneously whilst most
produced fumonisin B1 and/or moniliformin. Only 9 isolates produced zearalenone.

PT: Journal-article

AN: 20013001858

TI: Interaction of Fusarium mycotoxins, fusaproliferin and fumonisin B1, with DNA studied
by electrospray ionization mass spectrometry.

AU: Pocsfalvi-G; Ritieni-A; Randazzo-G; Dobo-A; Malorni-A

SO: Journal-of-Agricultural-and-Food-Chemistry. 2000, 48: 12, 5795-5801; 47 ref.

LA: English

AB: Electrospray ionization mass spectrometry (ESI-MS) in negative ion mode was used to
monitor the possible noncovalent adduct formations between DNA analogue oligonucleotides
and fumonisin B1 and fusaproliferin. Using mild experimental ESI conditions specific
noncovalent interactions were detected between both single- and double-stranded model
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oligonucleotides and fusaproliferin with 1:1 stoichiometry. Similar association complexes
were observed for the deacetyl derivative of fusaproliferin. There were no peaks due to adduct
formation present in the mass spectra of fumonisin B1, incubated with oligonucleotides in a
wide concentration range, suggesting no specific interaction for this molecule. In a
competitive complexation reaction, another mycotoxin, beauvericin, formed more stable
association complex with DNA than fusaproliferin. It is concluded that these findings can be
of use in the understanding of molecular mechanisms of action during apoptosis and can be
correlated with the teratogenic effect of fusaproliferin.

PT: Journal-article

AN: 20013004593

TI: Mycotoxins from groundnuts marketed in Yemen.

AU: Al-Nahdi-S

SO: International-Arachis-Newsletter. 2000, No. 20, 59-62; 4 ref.

LA: English

AB: Imported and local groundnut samples were collected during January-February 1998
from wholesale markets, storage and retail shops in Aden, Hodida and Sana'a. The groundnuts
were examined visually for external damage and were tested for contamination with
toxinogenic fungi and mycotoxins. The majority of the samples (58%) showed visible
damage. All samples were contaminated with fungi; contamination levels ranged from 9 to
60%. Samples from China showed a high level of contamination (17-60%), followed by
samples from Sudan (9-45%), Yemen (14-34%) and India (9-33%). The dominant fungal
species was Aspergillus flavus, which contaminated 37.4% of the samples, followed by
Fusarium spp. (18.9%). Mycotoxins were detected in 52% of samples, with levels ranging
from < 10 to 160 pg/kg. Mycotoxins were detected in 25%, 58% and 67% of samples from
Sana'a, Aden and Hodida, respectively.

PT: Journal-article

AN: 20013005707

TI: Mycotoxins in Europe: current situation and future improvements.

AU: Vandemeulebroucke-C

SO: Cerevisia. 2000, 25: 4, 19-26; 43 ref.

LA: English

AB: The current situation of mycotoxins in Europe is discussed with particular reference to
their occurrence in the barley-malt-beer chain. Aflatoxins, ochratoxin A, vomitoxin, other
Fusarium toxins, Alternaria toxins and methods of analysis are considered.

PT: Journal-article

AN: 20013005953

TI: Consumer preferences and fungal and mycotoxin contamination of dried cassava products
from Ghana.

AU: Wareing-PW; Westby-A; Gibbs-JA; Allotey-LT; Halm-M

SO: International-Journal-of-Food-Science-and-Technology. 2001, 36: 1, 1-10; 16 ref.

LA: English

AB: Members of 125 households from 19 villages producing dried cassava products were
interviewed in Ghana [date not given]. Kokonte was the most important cassava product in
19% of the households processing it. Most kokonte was produced between January and
March. Mould growth during processing or storage was a problem during June and July,
which is part of the rainy season. Most producers and market traders preferred non-mouldy
kokonte, although many (59%) would consume a mouldy product. There was a price premium
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for non-mouldy kokonte. The most commonly isolated fungi were yeasts and Cladosporium
spp. (44 out of 49 samples). Other fungi isolated included Aspergillus spp. (20 samples);
Penicillium spp. (15 samples) and Fusarium spp. (30 samples). Sterigmatocystin was detected
in 10 samples at 0.17-1.67 mg kg-1; patulin in 4 samples at 0.55-0.85 mg kg-1; cyclopiazonic
acid in 4 samples at 0.08-0.72 mg kg-1; penicillic acid in 5 samples at 0.06-0.23 mg kg-1 and
tenuazonic acid in 3 samples at 0.02-0.34 mg kg-1. Mycotoxin contamination of mouldy
kokonte was a potential problem; there is therefore the need to improve kokonte processing to
avoid mould growth.

PT: Journal-article

AN: 20013009181

TI: Toxicity of moniliformin and fumonisin B1 fed singly and in combination in diets for
young channel catfish Ictalurus punctatus.

AU: Yildirim-M; Manning-BB; Lovell-RT; Grizzle-JM; Rottinghaus-GE

SO: Journal-of-the-World-Aquaculture-Society. 2000, 31: 4, 599-608; 27 ref.

LA: English

AB: Growth, histological lesions, and biochemical changes were investigated in channel
catfish, I. punctatus fed various concentrations of moniliformin with or without fumonisin B1.
Channel catfish (average initial weight, 1.5 g) were fed diets formulated to contain 0, 20, 40,
60, and 120 mg moniliformin/kg; 0, 20 and 40 mg fumonisin B1/kg, or two combinations of
moniliformin and fumonisin B1 for 10 wk. Fish fed diets with the lowest concentration of
moniliformin or fumonisin B1 (20 mg/kg diet) had lower (P < 0.05) weight gain than the
control fish. Increasing the level of moniliformin in the diets resulted in a linear decrease in
weight gain. Overall mortality of fish was 4% and not related to treatment effects. Hematocrit
was lowered (P < 0.05) by 60-mg moniliformin/kg diet or 40-mg fumonisin B1/kg diet. Dose-
dependent increases in serum pyruvate concentration and ratio of free sphinganine to free
sphingosine were obtained with increasing concentration of dietary moniliformin and
fumonisin B1, respectively. Mean serum pyruvate level was higher (P < 0.05) in fish fed the
diet containing 60-mg moniliformin/kg diet. Addition of fumonisin B1 (40 mg/kg) to the diet
containing 40-mg moniliformin/kg significantly increased the serum pyruvate level above that
of the control. The lowest concentration of fumonisin B1 (20 mg/kg diet) increased (P < 0.05)
the ratio of sphingolipids. Combinations of moniliformin and fumonisin B1 at levels of 20:40
and 40:40 mg/kg diet did not significantly change the effect of fumonisin B1 on the ratio of
sphingolipids. The only tissue lesions observed in liver and heart were smaller nuclei of cells
in livers of fish fed diets containing the two highest levels of moniliformin and the
combinations of the two toxins.

PT: Journal-article

AN: 20013013371

TI: Ultrastructural and immunocytochemical investigation of pathogen development and host
responses in resistant and susceptible wheat spikes infected by Fusarium culmorum.

AU: Kang-Z; Buchenauer-H

SO: Physiological-and-Molecular-Plant-Pathology. 2000, 57: 6, 255-268; 36 ref.

LA: English

AB: In order to elucidate resistance mechanisms of wheat cultivars to Fusarium head blight,
the development of F. culmorum in the spikes as well as the toxin distribution in host cells
and lignin contents in host cell walls were studied in spikes of resistant (Arina and Frontana)
and susceptible (Agent) cultivars, by means of electron microscopy as well as immunogold
labelling techniques. The results are discussed.

PT: Journal-article
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AN: 20013017052

TI: Mycotoxins in barley and oat samples from eastern Canada.

AU: Campbell-H; Choo-TM; Vigier-B; Underhill-L

SO: Canadian-Journal-of-Plant-Science. 2000, 80: 4, 977-980; 20 ref.

LA: English

LS: French

AB: In Eastern Canada Fusarium species infect barley (Hordeum vulgare) and oats (Avena
sativa) more frequently than wheat (Triticum aestivum), yet information on mycotoxin
contamination in barley and oats is lacking. Such information is essential to determine the
need for control of fusarium head blight in barley and oats. Therefore, data were retrieved
from the Mycotoxin Databank of the Canadian Food Inspection Agency to study mycotoxin
contamination in barley and oats from Eastern Canada. Of the 116 barley samples collected
from 1991 to 1998 crops, 84 (72%) were contaminated with deoxynivalenol (DON). Some
samples contained up to 8-9 mg kg-1 of DON. DON contamination was particularly severe in
recent years (1996, 1997, and 1998). DON contamination was less frequent and less severe in
oats in comparison with barley. Only 34 of the 73 oat samples (47%) contained DON. 34% of
the barley samples (18/53) and 15% of the oat samples (4/26) contained nivalenol.
Zearalenone, ochratoxin A, 3-acetyl DON, 15-acetyl DON, and T-2 were also detected at a
low frequency; but HT-2, diacetoxyscirpenol (DAS), fusarenon X, 15-acetoxyscirpenol, and
neosolaniol were not detected in these samples. The results suggest that breeding barley for
resistance to DON accumulation is warranted in Eastern Canada.

PT: Journal-article

AN: 20013018122

Tl:  The effect of the Fusarium metabolite beauvericin on electromechanical and -
physiological properties in isolated smooth and heart muscle preparations of guinea pigs.

AU: Lemmens-Gruber-R; Rachoy-B; Steininger-E; Kouri-K; Saleh-P; Krska-R; Josephs-R;
Lemmens-M

SO: Mycopathologia. 2000, 149: 1, 5-12; 21 ref.

LA: English

AB: The electromechanical and electro-physiological effects of beauvericin were studied in
isolated smooth and heart muscle preparations of the guineapig. Beauvericin concentration-
dependently decreased the force of contraction in precontracted (60 mM KCI) terminal ilea
with an 1C50 of 0.86 UM, and in electrically stimulated (1 Hz) papillary muscles with an 1C50
of 18 pM. This negative inotropic effect in papillary muscles was antagonised in a non-
competitive way by increased extracellular calcium concentrations. Spontaneous activity in
right atria was affected at concentrations > 10 UM beauvericin. The negative chronotropic
effect was less pronounced than the negative inotropic effect. In action potentials of
electrically driven (1 Hz) papillary muscles, 10 uM beauvericin significantly decreased
membrane resting potential until unexcitability of the preparation occurred. Despite
depolarization of the membrane the maximum rate of rise of the action potential was not
changed. The action potential duration was shortened, but the decrease was only significant at
times to 20% and 50% repolarization. These data, derived from the electrophysiological
experiments, not only imply an effect on the calcium current as suggested by the effects on
contractility, but also an interaction with the sodium inward and potassium outward currents.
PT: Journal-article

AN: 20013020151

TI: Mycoflora and mycotoxins in Brazilian black pepper, white pepper and Brazil nuts.
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AU: Freire-Fd-CO; Kozakiewicz-Z; Paterson-RRM

SO: Mycopathologia. 2000, 149: 1, 13-19; 35 ref.

LA: English

AB: A wide range of field and storage fungi were isolated from black pepper, white pepper
and Brazil nut kernels from Amazonia, Brazil. A total of 42 species were isolated from both
peppers. Aspergillus flavus and A. niger were isolated more frequently from black than from
white pepper. Other potential toxinogenic species isolated were A. ochraceus, A. tamarii, A.
versicolor, Emericella nidulans, Chaetomium globosum, Penicillium brevicompactum, P.
citrinum, P. islandicum and P. glabrum. Species isolated from pepper for the first time were
Acrogenospora  sphaerocephala, Cylindrocarpon lichenicola, Lacellinopsis sacchari,
Microascus cinereus, Petriella setifera and Sporormiella minima. 17 species were isolated
from Brazil nut kernels; A. flavus was the dominant species followed by A. niger. P. citrinum
and P. glabrum were the only penicillia isolated. Species isolated for the first time included
Acremonium curvulum, Cunninghamella elegans, Exophiala sp., Fusarium oxysporum,
Pseudoallescheria boydii, Rhizopus oryzae, Scopulariopsis sp., Thielavia terricola and
Trichoderma citrinoviride. Considerably more metabolites were detected from black than
white pepper in qualitative analyses. Chaetocin, penitrem A and xanthocillin were identified
only from black pepper, and tenuazonic acid was identified from both black and white pepper.
Aflatoxin G2, chaetoglobosin C and spinulosin were identified from poor quality Brazil nuts.
Aflatoxin B1 and B2 were also only detected in poor quality Brazil nuts at concentrations of
27.1 pg/kg and 2.1 pg/kg respectively (total 29.2 pg/kg).

PT: Journal-article

AN: 20013020152

TI: Occurrence of scab disease and Fusarium mycotoxins in cereals of Korea.

AU: Lee-YinWon; Lee-YW

SO: Bulletin-of-the-Institute-for-Comprehensive-Agricultural-Sciences,-Kinki-University.
2000, No. 8, 11-20; 40 ref.

LA: English

AB: Mycotoxin production by F. graminearum [Gibberella zeae] and F. oxysporum was
observed in cereal isolates in the Korea Republic.

PT: Journal-article

AN: 20001007870

TI: The presence of mycotoxins and fungi in rice and corn in the southern United States.

AU: Abbas-HK; Cartwright-RD; Windham-GL; Xie-W; Shier-WT; Mirocha-CJ

SO: Bulletin-of-the-Institute-for-Comprehensive-Agricultural-Sciences,-Kinki-University.
2000, No. 8, 21-34; 84 ref.

LA: English

AB: Vomitoxin, zearalenone, fumonisins and aflatoxins were detected in rice and maize
infected by Fusarium proliferatum, Ustilaginoidea virens and F. graminearum [Gibberella
zeae].

PT: Journal-article

AN: 20001007871

TIl: Gibberella fujikuroi mating population A and Fusarium subglutinans from teosinte
species and maize from Mexico and Central America.

AU: Desjardins-AE; Plattner-RD; Gordon-TR

SO: Mycological-Research. 2000, 104: 7, 865-872; 43 ref.

LA: English
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AB: Seed samples of maize (Zea mays ssp. mays) from Mexico and of teosintes (Zea spp.),
the nearest wild relatives of maize, from Mexico, Guatemala, and Nicaragua were assessed
for infection with Fusarium species. Strains similar in morphology to Fusarium moniliforme
[Gibberella moniliformis] and F. subglutinans [Gibberella fujikuroi var. subglutinans] were
the most frequent isolates from maize and from teosinte species including Z. diploperennis, Z.
luxurians, Z. mays ssp. mexicana, and Z. mays ssp. parviglumis. Analysis of fertility,
vegetative compatibility and mycotoxin production identified 63% of the 70 Gibberella
moniliformis strains from teosinte as genetically diverse members of Gibberella fujikuroi
mating population A, a common pathogen of maize. The Gibberella fujikuroi var.
subglutinans strains from maize and teosinte were similarly genetically diverse, but were not
fertile with standard testers of G. fujikuroi mating populations B and E, common pathogens of
Poaceae, or of mating population H, which causes pitch canker disease of pine. Fifty-four
percent of the 80 Gibberella fujikuroi var. subglutinans strains were fertile when crossed with
female tester strains from teosinte and maize collected in a field at Netzahualcoyotyl in the
state of Mexico. These strains from Mexico and Central America may comprise a new and
distinct G. fujikuroi mating population, but a strain from the Netzahualcoyotyl field site was
fertile with a strain of G. fujikuroi mating population H from California. Thus, Gibberella
fujikuroi var. subglutinans from teosinte and maize may have a close relationship to mating
population H from pine.

PT: Journal-article

AN: 20001008529

TI: The occurrence of cereal crop diseases depending on the system of farming.

AU: Lisowicz-F

SO: Journal-of-Plant-Protection-Research. 1999, 39: 2, 116-131; 12 ref.

LA: English

LS: Polish

AB: The paper presents results of studies conducted in 1995-1997 on the occurrence of
diseases of winter wheat and spring barley depending on the system of farming (extensive,
ecological, integrated) and on the influence of disease infection upon seed quality and content
of Fusarium toxins.

PT: Journal-article

AN: 20001008614

TI: Moniliformin accumulation in kernels of triticale accessions inoculated with Fusarium
avenaceum, in Poland.

AU:  Chelkowski-J; Kaptur-P; Tomkowiak-M; Kostecki-M; Golinski-P; Ponitka-A;
Slusarkiewicz-Jarzina-A; Bocianowski-J

SO: Journal-of-Phytopathology. 2000, 148: 7-8, 433-439; 22 ref.

LA: English

LS: German

AB: Twelve Polish winter triticale cultivars and 14 double haploid lines (DH) (derived from
the cv. LaskoXline SZD 366 hybrids) were inoculated with Fusarium avenaceum [Gibberella
avenacea] isolate ATCC 64451, mycotoxin moniliformin (MON) producer to evaluate their
susceptibility to Fusarium head blight (FHB). Chemical analysis revealed MON accumulation
in kernels of all inoculated cultivars in three consecutive years with the following averages
and ranges: 1.50 mg/kg (0.47-2.67 mg/kg) in 1996, 2.63 mg/kg (0.11-8.14 mg/kg) in 1997
and 0.25 mg/kg (0.07-0.47 mg/kg) in 1998. Cultivar Malno kernels accumulated a low levels
of MON in all 3 years of the experiment. In most of the genotypes examined the reaction to
the pathogen and MON content changed significantly from season to season. DH lines
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accumulated on average 2.62 and 0.85 mg/kg of MON in 1997 and 1998, respectively. Yield
parameter reductions (1000 kernel weight, kernel number per head and kernel weight per
head) were higher in 1997 than in 1998. The correlation coefficient for MON
content/Fusarium damaged kernels percentage was 0.539 in cultivars and 0.548 in the DH
lines. This is the first report of FHB of a segregating population in triticale.

PT: Journal-article

AN: 20001008904

TI: Mycotoxin production by Fusarium proliferatum isolates from rice with Fusarium sheath
rot disease.

AU: Abbas-HK; Cartwright-RD; Xie-W; Mirocha-CJ; Richard-JL; Dvorak-TJ; Sciumbato-
GL; Shier-WT

SO: Mycopathologia. 1999, 147: 2, 97-104; 41 ref.

LA: English

AB: Twenty samples of unpolished (rough) rice collected in Arkansas and Texas during the
1995 harvesting season from fields exhibiting Fusarium sheath rot disease or panicle blight
were previously shown to include 8 samples positive for fumonisin B1 (FB1) in the range 2.2-
5.2 ppm, and moniliformin (MON), but no beauvericin (BEA), deoxynivalenol, its derivatives
or zearalenone were detected. Fifteen cultures of F. proliferatum were established from the 20
rough rice samples. Single spore isolates of each culture were grown on rice and tested for the
production of fumonisins (FB1, FB2, FB3, etc.), MON and BEA. All 15 isolates produced
FB1, FB2, MON and BEA in culture on rice. No deoxynivalenol, its derivatives or
zearalenone were detected. Seven cultures produced FB1 at >50 ppm (range 80-230 ppm),
with the rest producing FB1 in the range 14-43 ppm. FB2 was produced in the range 5-47
ppm, and those cultures which produced the most FB1 also produced the most FB2. Of the 15
cultures producing MON, 11 produced it at >100 ppm in the range 188-6018 ppm, with the
rest producing in the range 7-64 ppm. BEA was produced in the range 109-1350 ppm. Other
derivatives of fumonisins, including FAL1l, FA2 and partially hydrolysed FB1, as well as
several unknown metabolites including a compound with MW 414, were identified in culture
extracts by continuous flow fast atom bombardment with ion spray mass spectrometry
(CF/FAB/MS). Further study is needed to identify the factors that control production of FB1,
MON and BEA by F. proliferatum in culture and in field samples.

PT: Journal-article

AN: 20001009279

TI: Factors affecting Fusarium infection and mycotoxin content in cereal grains.

AU: Henriksen-B

SO: 1999, 98 pp.; many ref.

PB: Norges Landbrukshogskole (Agricultural University of Norway), As; Norway

LA: English

LS: Norwegian

AB: Fusarium infection levels, mycotoxin content and prevalence of different Fusarium
species were studied in cereal grains from field experiments at 5 Norwegian localities from
1994-1997. The effect of tillage treatments,fungicide application, location and climatic
parameters were investigated in this thesis.

PT: Thesis

IB: 82-575-0379-7

AN: 20001009378
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TI: Effect of tillage and preceding crops on Fusarium infection and deoxynivalenol content of
wheat.

AU: Krebs-H; Streit-B; Forrer-HR; Alfoldi-T (ed.); Lockeretz-W (ed.); Niggli-U

SO: IFOAM 2000: the world grows organic. Proceedings 13th International IFOAM
Scientific Conference, Basel, Switzerland, 28 to 31 August, 2000. 2000, 113; 2 ref.

PB: vdf Hochschulverlag AG an der ETH Zurich; Zurich; Switzerland

LA: English

AB: In two field trials in the Swiss midlands, the influence of tillage (with mouldboard
plough or chisel plough, or no-tillage) and the preceding crop (winter wheat, rape or maize)
was investigated on Fusarium graminearum [Gibberella zeae] of wheat. Compared to no-
tillage, mouldboard plough and chisel plough tillage reduced the incidence of F. graminearum
and its mycotoxin deoxynivalenol [vomitoxin]. In no-tillage plots with rape as the preceding
crop, F. graminearum infection and deoxynivalenol content were >90% lower than with maize
as the preceding crop.

PT: Conference-paper

IB: 3-7281-2754-X

AN: 20001009818

TI: Effects of the Fusarium spp. mycotoxins fusaric acid and deoxynivalenol on the growth
of Ruminococcus albus and Methanobrevibacter ruminantium.

AU: May-HD; Wu-QingZhong; Blake-CK; Wu-QZ

SO: Canadian-Journal-of-Microbiology. 2000, 46: 8, 692-699; 50 ref.

LA: English

LS: French

AB: Fusaric acid and deoxynivalenol [vomitoxin] (DON) were tested for antimicrobial
activity against R. albus and M. ruminantium. The growth of both organisms was inhibited by
fusaric acid as low as 15 pg/ml (84 uM) but not by DON, at levels as high as 100 pug/ml (338
KUM). No synergistic inhibitory effect was observed with DON plus fusaric acid. Neither
organism was able to adapt to the fusaric acid and responses of each organism to the
compound were different. The optical density (OD) maximum for R. albus, but not for M.
ruminantium, was diminished after 28 days incubation at concentrations of fusaric acid <240
pug/ml. Inhibition of R. albus started before significant growth had occurred, while M.
ruminantium doubled twice before the onset of inhibition. Responses to picolinic acid, an
analogue of fusaric acid, were also dramatically different between the 2 microorganisms, with
M. ruminantium exhibiting a severe lag followed by a complete recovery of growth, while R.
albus was only slightly inhibited with no lag. These results suggest that the mechanism of
fusaric acid inhibition is specific to each microorganism.

PT: Journal-article

AN: 20001203544

TI: Pre-harvest accumulation of deoxynivalenol in sweet corn ears inoculated with Fusarium
graminearum.

AU: Reid-LM; Zhu-X; Savard-ME; Sinha-RC; Vigier-B

SO: Food-Additives-and-Contaminants. 2000, 17: 8, 689-701; 46 ref.

LA: English

AB: Three types of commercial sweet corn hybrids [sugary (su 1), shrunken or 'supersweet'’
(sh2) and sugary enhancer (sel)] were silk channel inoculated in 1996 and 1997 with a
macroconidial suspension of Fusarium graminearum to determine how early the mycotoxin
deoxynivalenol accumulates in kernels. Disease symptoms rapidly developed on all hybrids
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and were apparent 4 days after inoculation. Symptoms stabilized by 28 days after inoculation.
Toxin levels were greater than 1 pg/g in kernels as early as 2 weeks after silk emergence and
rapidly increased to extremely high levels. Susceptibility in all hybrids decreased as the silk
dried out. Deoxynivalenol concentrations were correlated to disease severity. There was some
indication that the sh2 genotype was more susceptible than the sul or sel genotypes. These
results suggest that improvement needs to be made in sweet corn with respect to resistance to
gibberella ear rot.

PT: Journal-article

AN: 20001203868

TI: Evaluation of mycotoxin-contaminated cereals for their use in animal feeds in Hungary.
AU: Rafai-P; Bata-A; Jakab-L; Vanyi-A

SO: Food-Additives-and-Contaminants. 2000, 17: 9, 799-808; 52 ref.

LA: English

AB: In the period between 5 December 1991 and 17 September 1998, 760 maize, 367 wheat,
119 soyabean, 222 barley, 85 bran, 32 triticale, 60 oat, 14 rye and 22 sunflower samples were
investigated for the presence and concentration of seven fusariotoxins (T-2 toxin, zearalenone,
deoxynivalenol, nivalenol, diacetoxyscirpenol, HT-2 toxin, fusarenone-X) and OTA. The
comparison of analytical data with those of the relevant literature revealed that although the
incidence rate and/or concentration of Fusarium mycotoxins and OTA in Hungarian-grown
cereals is occasionally considerable, the position of the country is not worse than the average
of countries. Our findings indicate that soyabean tends to be good substrate for trichothecene-
producing fungi and the rate of contamination is regarded as substantial. The commodities
were assorted into one of 3 quality categories. The proportion of objectionable samples was
only 3.0, 2.2, 2.3 and 1.7% in maize, wheat, barley and soyabean samples, respectively.
However, this low rate of objection might still be a source of great economic loss. The
proportion of objectionable samples was much higher in the case of bran, oat and triticale
(7.1, 6.7, and 6.3%, respectively). The results of the present investigation indicate a need for
regular screening for mycotoxins of importance and individual appraisal of each commodity
from the point of their use in animal feeds.

PT: Journal-article

AN: 20001203870

TI: Biodeterioration of stored seeds of certain arid zone tree species.

AU: Bohra-NK; Purohit-DK

SO: Indian-Phytopathology. 2000, 53: 1, 112-114; 19 ref.

LA: English

AB: The mycoflora of stored seeds of Prosopis cineraria (Khejri) and Acacia senegal
(Kumat) collected from different localities of Rajasthan, India, were studied using the blotter
paper technique, and the aflatoxin producing potential of Aspergillus flavus isolates was
determined. A. flavus was dominant in almost all samples tested in the blotter paper study. A.
niger, A. fumigatus and A. ochraceus were also present in abundance, while species of
Fusarium, Curvularia, Chaetomium, Alternaria, Stachybotrys and Rhizopus were also
recorded in some of the samples. The results showed that out of 78 isolates of A. flavus from
Acacia senegal, 38 isolates were toxic and produced aflatoxin in liquid medium. Aflatoxin B1
was produced by 30 isolates; 6 isolates produced aflatoxin B1 and B2 together; and 2 isolates
produced aflatoxin B1, B2, G1 and G2. For Prosopis cineraria, 23 out of 54 isolates of A.
flavus produced aflatoxins. B1 was produced by 21 isolates while B1 and B2 were formed by
only 2 isolates. None of the isolates produced all four aflatoxins. A study of the
biodeterioration of seeds of P. cineraria and A. senegal by A. flavus showed a reduction in
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reducing sugar, total soluble sugar and protein content, and an increase in phenol
concentration, of the seeds.

PT: Journal-article

AN: 20001006436

TI: Biosynthesis of deoxynivalenol in spikelets of barley inoculated with macroconidia of
Fusarium graminearum.

AU: Evans-CK; Xie-W; Dill-Macky-R; Mirocha-CJ

SO: Plant-Disease. 2000, 84: 6, 654-660; 29 ref.

LA: English

AB: This research examined the biosynthesis of deoxynivalenol [vomitoxin] (DON) and 15-
acetyldeoxynivalenol (15-ADON) in barley spikelets inoculated with macroconidia of
Fusarium graminearum [Gibberella zeae] (Group-Il). Investigations were conducted to
determine if these toxins were present in macroconidia of the pathogen prior to inoculating
barley spikelets. Extracts of macroconidia cultured from mung bean agar were analyzed using
gas chromatography-mass spectrometry. Neither DON or 15-ADON were detected in the
macroconidia of 3 isolates when compared with macroconidia-DON-matrix standards
adjusted to 100, 200, 300, and 400 ng/g with a detection limit of 100 ng/g. Mean recovery of
DON that was added to macroconidia was 89.5%. The same isolates were pathogenic on
barley cultivars Robust (moderately susceptible) and Chevron (moderately resistant) and
produced DON (0 to 3.69 ng/g) and 15-ADON (detected, but not quantified) when grown in
rice culture. Greenhouse experiments were performed to determine when DON and 15-
ADON were detectable after inoculation and to quantify their amount in inoculated barley
spikelets. The three isolates of F. graminearum were separately inoculated to a central spikelet
on heads of Robust and Chevron. Both toxins were detected in spikelets 48 h post-inoculation
(PI). DON increased dramatically after 72 h and did not diminish thereafter. Accumulation of
15-ADON peaked at 72 to 120 h and decreased by 240 h Pl. There were no statistical
differences between cultivars or among fungal isolates for accumulation of either toxin when
averaged over the time intervals. Differences of toxin accumulation at each sampling interval
were significant (P<0.0001) when averaged over isolates and cultivars. Spikelets of six
cultivars and lines were sampled at inoculation and 18, 36, 54, 72, and 90 h PI. DON and 15-
ADON were detected at 36 h PI, but differences among the cultivars and lines were not
significant. Yields of DON in inoculated spikelets of 31 barley cultivars and lines at 72 h Pl
ranged from 0.14 to 1.26 pg per spikelet, and differences among the cultivars and lines were
significant (P<0.002). The data demonstrate a useful range of variability for toxin
accumulation in inoculated spikelets among germ plasm in the Minnesota breeding
programme.

PT: Journal-article

AN: 20001006506

TIl: Fungi associated with wheat grains with special reference to mycotoxin producing
isolates.

AU: Atalla-MM; Hassanein-NM; El-Beih-AA,; Youssef-YA

SO: Proceedings of The Second International Conference on Fungi: Hopes and Challenges,
29 September to 1 October 1999, Cairo, Egypt. African-Journal-of-Mycology-and-
Biotechnology. 1999, 7: 3, 35-48; 31 ref.

LA: English

AB: A survey was carried out during 1996-98 on the microflora associated with diseased
wheat grains collected from different governorates in Egypt and from that imported from
outside the country. Ninety-five fungal isolates belonging to 15 genera were obtained from
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local wheat grains: Absidia, Alternaria, Aspergillus, Aureobasidium, Byssochlamys, Emerici
ella, Fusarium, Geotrichum, Mucor, Neosartorya, Penicillium, Rhizopus, Scopulariopsis,
Trichoderma and Verticillium. Aspergillus isolates were most widely distributed, being found
in the majority of governorates at high frequency relative to the other fungi. Aspergillus
represented 54.17% of the total isolates obtained, with A. oryzae being dominant. Twenty-
five fungal isolates belonging to 13 genera were obtained from imported wheat grains:
Acremonium,  Alternaria, Aspergillus, Aureobasidium, Cladosporium, Epicoccum,
Geotrichum, Hansfordia, Penicillium, Rhizopus, Scopulariopsis, Syncephalastrum and
Verticillium. Penicillium isolates were dominant. All isolates were tested for their ability to
produce antibiotics in culture media. Isolates varied for their capability to produce toxins. Of
the 52 Aspergillus isolates from local wheat grains, A. oryzae, A. parasiticus and A. terreus
were high producers of toxins against Gram positive and Gram negative bacteria, yeasts, and
fungi. Scopulariopsis fusca and Verticillium lecanii were also high toxin producers.
Investigations of toxins present in diseased wheat grains showed the presence of the following
toxins: aflatoxins B1, B2, G1 and G2, ochratoxins A and B, zearalenone, sterigmatocystin,
nivalenol, deoxynivalenol [vomitoxin], and T-2 toxin. The fungal isolates varied in the toxins
they produce.

PT: Conference-paper; Journal-article

AN: 20001006638

TI: Interaction of Fusarium graminearum and F. moniliforme in maize ears: disease progress,
fungal biomass, and mycotoxin accumulation.

AU: Reid-LM; Nicol-RW; Ouellet-T; Savard-M; Miller-JD; Young-JC; Stewart-DW;
Schaafsma-AW

SO: Phytopathology. 1999, 89: 11, 1028-1037; 66 ref.

LA: English

AB: To investigate the interaction between two major ear-rotting pathogens, maize ears were
inoculated with either Fusarium graminearum [Gibberella zeae], F. moniliforme [G.
fujikuroi], or an equal mixture of the two in Ontario, Canada. Silk and kernel tissues were
periodically harvested throughout the growing season so that a time course of the
experimental variables (disease severity, ergosterol content, fungal DNA content, and
mycotoxin concentration) could be recorded. Over the 3 years tested (1992 to 1994), the
highest levels of disease and ergosterol were found in the F. graminearum treatment, followed
F. graminearum + F. moniliforme treatment and, finally, the F. moniliforme treatment. Kernel
ergosterol content and disease rating were correlated for both pathogens, but the highest
correlation coefficients were obtained in the F. graminearum treatment. The DNA analysis
revealed that, in the mixed inoculum, F. moniliforme had a greater growth rate than did F.
graminearum. In 1994, appreciable F. moniliforme from natural inoculum was found in the F.
graminearum treatment. Fumonisin Bl levels did not differ between the F. moniliforme
treatment and the mixed inoculum treatment. The effect of temperature on the growth rate of
the two species explained some of the field results, with temperatures in the silks being more
favourable to F. moniliforme. Data on the growth rate of silks obtained by the incorporation
of radiolabelled precursor to ergosterol demonstrated that F. graminearum was able to grow
well at 26 to 28°C, whereas F. moniliforme grew well over a broader range, including at
higher temperatures.

PT: Journal-article

AN: 20001006775
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Tl: Two-dimensional profiles of fumonisin B1 production by Fusarium moniliforme and
Fusarium proliferatum in relation to environmental factors and potential for modelling toxin
formation in maize grain.

AU: Marin-S; Magan-N; Belli-N; Ramos-AJ; Canela-R; Sanchis-V

SO: International-Journal-of-Food-Microbiology. 1999, 51: 2-3, 159-167; 33 ref.

LA: English

AB: This study has examined in detail the effect of temperature (7-37°C) and water
availability (water activity, aw, 0.89-0.97) on fumonisin B1 (FB1) production by an isolate of
Fusarium moniliforme [Gibberella fujikuroi] and F. proliferatum on irradiated maize grain
after incubation for 28 days. The optimum conditions for F. moniliforme and F. proliferatum
were 30°C at 0.97 aw and 15°C at 0.97 aw, respectively. The maximum concentrations were
2861 mg kg-1 and 17 628 mg kg-1 dry wt. maize grain, respectively. At marginal
aw/temperature conditions for growth (e.g. 0.89-0.91 aw) no FB1 was detected (<0.1 mg kg-
1). A high variability was found between replicates for F. moniliforme, but not for F.
proliferatum. These data were used to construct two-dimensional diagrams of all the
awXtemperature conditions favourable for FB1 production for the first time. The data were
also subjected to a polynomial regression, which demonstrated that there was a very good fit
for the 15-30°C range of temperature and at 0.97 aw. However, at marginal environmental
conditions this was not possible. This suggests that it may be possible to predict within a
limited environmental range the potential for significant FB1 production.

PT: Journal-article

AN: 20001007458

TI: A survey of Fusarium toxins in cereal-based foods marketed in an area of southwest
Germany.

AU: Schollenberger-M; Suchy-S; Jara-HT; Drochner-W; Muller-HM

SO: Mycopathologia. 1999, 147: 1, 49-57; 31 ref.

LA: English

AB: A total of 237 commercially available samples of cereal-based foods including bread
and related products, noodles, breakfast cereals, baby and infant foods, rice and other foods
were randomly collected in southwest Germany during the first six months of 1998. The
trichothecenes deoxynivalenol [vomitoxin] (DON), 3-and 15-acetyl-deoxynivalenol (3-,15-
ADON), nivalenol (NIV), fusarenon-X (FUS-X), T-2 toxin (T-2) and HT-2 toxin (HT-2) were
determined by gas chromatography/mass spectrometry following clean-up by a two stage
solid-phase extraction. Detection limits ranged between 2 and 12 pg/kg. Based on all samples,
the incidence of DON, HT-2, T-2, 3-ADON, 15-ADON and NIV was at 71, 18, 4, 4, 4 and
2%, respectively; the mean contents in positive samples were at 103, 16, 14, 17, 24 and 109
Hg/kg, respectively. Fus-X was not detected in any sample. A lower (P<0.05) DON content
was found in baby and infant foods as well as in cookies and cakes compared with bread.
Overall, based on the incidence and level of all 6 toxins, the degree of contamination was
lowest in baby and infant foods. Foods produced from either white or whole grain flour did
not differ (P>0.05) with regard to the incidence and level of DON. In foods produced from
cereals of organic production both the incidence and median content of DON was lower
compared with conventional production. Zearalenone, alpha- and beta-zearalenol were
determined by high performance liquid chromatography in 20 selected samples, mostly baby
and infant foods. These toxins were not present in excess of the detection limit in any sample.
PT: Journal-article

AN: 20001202851
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TI: Inhibitory effect of Fusarium mycotoxins on growth of brewing yeasts. 2. Deoxynivalenol
and nivalenol.

AU: Boeira-LS; Bryce-JH; Stewart-GG; Flannigan-B

SO: Journal-of-the-Institute-of-Brewing. 1999, 105: 6, 376-381; 28 ref.

LA: English

AB: The effect of the trichothecene mycotoxins deoxynivalenol [vomitoxin] (DON) and
nivalenol (N1V) on growth of Saccharomyces cerevisiae lager and ale strains was studied. The
toxins were added into the growth medium in low and high concentrations. Yeast growth was
assessed by measurement of dry weight or relative growth, cell number, viability and
conductance change of the growth medium using direct and indirect methods. The inhibitory
effect of both DON and NIV on yeast growth was dependent on toxin concentration.
Additionally, when the extent of inhibition of yeast growth caused by high concentrations of
both toxins was observed, it was subject to yeast strain, length of incubation and method used
to assess yeast growth. The lowest concentrations of mycotoxin causing significant inhibition
on growth of brewing yeasts were 100 pg/ml DON for the lager strain and 50 pg/ml for the
ale strain, and 50 pg/ml NIV for the ale strain.

PT: Journal-article

AN: 20001203062

TI: Common toxigenic Fusarium species in maize grain in Ethiopia.

AU: Wubet-T; Abate-D

SO: Sinet,-an-Ethiopian-Journal-of-Science. 2000, 23: 1, 73-86; 30 ref.

LA: English

AB: Prevalence of toxigenic species of Fusarium in maize samples collected in Ethiopia in
1995 from farmers' stores and markets was investigated. The 3 toxigenic species of Fusarium
most often associated with maize grain were F. verticillioides (51.7%), F. subglutinans
[Gibberella fujikuroi var. subglutinans] (24.2%) and F. graminearum [Gibberella zeae]
(13.9%). Other Fusarium species contributed 10.2% of the total species recovered. A large
number of strains of F. verticillioides, G. fujikuroi var. subglutinans and G. zeae are known to
produce toxic secondary metabolites. The incidence of Fusarium species and the mycotoxins
they produce have been positively correlated with numerous toxicoses of man and animals.
Thus, the prevalence rate of these toxigenic Fusarium spp. in Ethiopian maize, destined for
human consumption, suggests the possible contamination of maize and its products by
Fusarium mycotoxins.

PT: Journal-article

AN: 20001203064

TI: Fumonisin B1 influenced the effects of arachidonic acid, prostaglandins E2 and A2 on
cell cycle progression, apoptosis induction, tyrosine- and CDC2-kinase activity in
oesophageal cancer cells.

AU: Seegers-JC; Joubert-AM; Panzer-A; Lottering-ML; Jordan-CA; Joubert-F; Maree-JL;
Bianchi-P; Kock-M-de; Gelderblom-WCA; de-Kock-M

SO: Prostaglandins-Leukotrienes-and-Essential-Fatty-Acids. 2000, 62: 2, 75-84; 32 ref.

LA: English

AB: A previous study showed a group of lipids including arachidonic acid (AA),
prostaglandins E2 (PGE2) and A2 (PGA2), PGA2 had the most marked effect on the
inhibition of cell growth, activation of tyrosine kinase activity, lowering of the number of G1-
phase cells, and induction of p53 levels in oesophageal carcinoma (WHCO3) cells17. No
significant effects by the 3 lipids were seen in normal monkey kidney cells. In this study, the
effects of the inhibitor of ceramide synthesis, fumonisin B1 (FB1), a metabolite of Fusarium
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verticillioides, which is implicated in the high incidence of oesophageal cancer, were
determined on AA, PGE2 and PGA2 WHCOS3 treated cells. In the presence of FB1, the lipid-
enhanced tyrosine kinase activity was lowered. Flow cytometric and morphological studies
showed that FB1 lowered the marked apoptosis induced by especially PGA2. FB1, however,
in combination with AA, PGE2 or PGA?2 increased the number of G2/M cells. AA > PGE2 >
PGAZ2 alone decreased CDC2-kinase activity, but, in the presence of FB1, CDC2-kinase
activity was significantly increased. The PGA2- and AA-induced p53 levels were lowered in
the presence of FBL. It is concluded that FB1 diminished the cytotoxic effects of the lipids on
oesophageal tumour cells.

PT: Journal-article

AN: 20001203302

TI: Anti-nutritional factors and mycotoxins.

AU: D'-Mello-JPF; D'-Mello-JPF

SO: Farm-animal-metabolism-and-nutrition. 2000, 383-403; 27 ref.

PB: CABI Publishing; Wallingford; UK

LA: English

AB: This review considers plant antinutritional factors (such as lectins, proteinase inhibitors,
antigenic proteins, condensed tannins, quinolizidine alkaloids, glucosinolates, amino acids,
phyto-oestrogens, and other plant secondary compounds) and mycotoxins (aflatoxins,
ochratoxins, Fusarium mycotoxins, endophyte alkaloids, phomopsins, and sporidesmin), their
metabolism and toxicology, preventive and remedial measures, and regulatory and advisory
directives.

PT: Book-chapter

IB: 0-85199-378-8

AN: 20001415332

TI: A longevity assurance gene homolog of tomato mediates resistance to Alternaria alternata
f. sp. lycopersici toxins and fumonisin B1.

AU:  Brandwagt-BF; Mesbah-LA; Takken-FLW; Laurent-PL; Kneppers-TJA; Hille-J;
Nijkamp-HJJ

SO: Proceedings-of-the-National-Academy-of-Sciences-of-the-United-States-of-America.
2000, 97: 9, 4961-4966; 35 ref.
LA: English

AB: The phytopathogenic fungus Alternaria alternata f.sp. lycopersici (AAL) produces toxins
that are essential for pathogenicity of the fungus on tomato (Lycopersicon esculentum). AAL
toxins and fumonisins of the unrelated fungus Fusarium moniliforme [Gibberella fujikuroi]
are sphinganine-analog mycotoxins (SAMSs), which cause inhibition of sphingolipid
biosynthesis in vitro and are toxic for some plant species and mammalian cell lines.
Sphingolipids can be determinants in the proliferation or death of cells. We investigated the
tomato Alternaria stem canker (Asc) locus, which mediates resistance to SAM-induced
apoptosis. Until now, mycotoxin resistance of plants has been associated with detoxification
and altered affinity or absence of the toxin targets. Here we show that SAM resistance of
tomato is determined by Asc-1, a gene homologous to the yeast longevity assurance gene
LAG1 and that susceptibility is associated with a mutant Asc-1. Because both sphingolipid
synthesis and LAG1 facilitate endocytosis of glycosylphosphatidylinositol-anchored proteins
in yeast, we propose a role for Asc-1 in a salvage mechanism of sphingolipid-depleted plant
cells. Nucleotide sequences reported here have been submitted to GenBank under accession
numbers AF198177 (Le-Asc-1), AF198178 (Le-asc-1), AF198179 (LAGl At-1) and
AF198180 (LAG At-2).
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PT: Journal-article
AN: 20001612646

TI: Experiment to determine limits of tolerance for fumonisin B1 in weaned piglets.

AU: Zomborszky-MK; Vetesi-F; Repa-I; Kovacs-F; Bata-A; Horn-P; Toth-A; Romvari-R
SO: Journal-of-Veterinary-Medicine.-Series-B. 2000, 47: 4, 277-286; 14 ref.

LA: English

AB: The effects of exposure to low doses of fumonisin B1 (FB1) for 4 weeks were examined
in 20 weaned Danish Landrace piglets. Fusarium moniliforme [Gibberella fujikuroi] was
mixed into diet resulting in daily intake of 0, 10, 20 or 40 mg/kg feed. No significant effect of
FB1 on weight gain or feed intake was observed nor was there any clinical signs or mortality.
Computed tomography revealed mild or more severe pulmonary oedema 2 and 4 weeks after
administration of FB1. No haematological changes were observed. Aspartate
aminotransferase activity increased in a dose-dependant fashion, indicating pathological
changes in the liver. Free sphinganine to sphingosine ratio, which is the most sensitive
bioindicator of fumonisin toxicosis, also increased in a dose-dependant fashion. PM
examination revealed mild pulmonary oedema in 3 of 4 animals given FB1 at 10 mg/kg, 2
mild and 2 severe cases of pulmonary oedema in 5 animals exposed to 20 mg/kg, and severe
oedema in all 5 animals given 40 mg/kg of FB1. Oedema of non-inflammatory origin was
confirmed by histopathological examinations.

PT: Journal-article

AN: 20002214216
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