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Abstract 

Thereareawidevarietyoftoxiccompoundsthatareproducedbyfungi,knownasmycotoxins, 

which are extremely important because they are found as contaminants in foodfor human 

and animal consumption, mycotoxicoses are diseases caused by mycotoxins,exposure to it 

occurs by ingestion, by skin contact and inhalation, which cause 

adversedamagetohumanandanimalhealth,theseeffectscostmillionsofdollarsannuallyingloball

osses in human and animal health, as well as in agricultural products, some mycotoxins 

ofimportance in public health they include aflatoxins, trichothecenes, fumonists, 

ochratoxins,amongothers. 
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Introduction 

Mycotoxinsaresecondarymetabolitesproducedbydifferentgeneraandspeciesoffungi,themain 

ones being Aspergillus spp., Fusarium spp. and Penicillium spp. that colonize 

andcontaminatesubstratesusedinhumanandanimalfood(CouncilforAgriculturalScienceandTe

chnology,2003). 

Theseeffectsonanimalandhumanhealthareknownasmycotoxicosis,theseverityofwhichdepend

sonthetoxicityofthemycotoxin,thedegreeofexposure,theage,thenutritionalstatus 
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of the individual, and the possible synergistic effects of other chemical agents to which 

theindividualisexposed(Peraicaetal.,2000). 

The consumption of a contaminated diet produces acute and chronic effects; generally 

theeffectsareteratogenic(birthdefectsduringgestation),carcinogenic,estrogenicandimmunosu

ppressive (Abrunhosa et al., 2014). There are other reported effects such 

asneurotoxicity,nephrotoxicity,hepatotoxicity,myelotoxicity,pulmonaryandendocrinetoxicit

y(Marroquínetal.,2014;GimenoandMartins,2011),themostimportantmechanismsfortheoccurr

enceofsuchmanifestationsareoxidativestressandmycotoxin-

inducedgenotoxicity(Hope,2013). 

Mycotoxicosis has been described since ancient times and for some researchers it was 

thecauseofthelastofthetenplaguesofEgypt(GonzálezSalgado,2010).Thefirstdocumentedcases

oftheseintoxicationsdatebacktotheMiddleAgesinEuropewherethisclinicalpicturewas called 

¨fire from hell¨, due to hallucinations, psychosis, delirium, convulsions, 

burningsensation,anddistalnecrosis(GonzálezSalgado,2010;BeardallandMiller,1994). 

The general interest in mycotoxins increased in 1960, when a feed-borne mycotoxicosis 

infarm animals in England was reported as turkey ''X'' disease, which was later found to 

becausedbyaflatoxins(Peraicaet al,2000). 

There is a long tradition of the use of some molds in the production of cheese and salami, 

aswell as in the fermentation of beer and wine, and in the pharmaceutical industry in 

themanufactureofantibiotics.Theclassificationofmoldmetabolitesasantibioticsorasmycotoxin

sisbasedontheirtoxicityortherapeuticeffects.Therearesomemoldmetabolitesinitiallyconsidere

dasantibioticsthatlaterturnedouttobeverytoxic,suchasCitrinin,whichisnow 

classifiedasatoxin(Reiss,J.,1978). 

Mycotoxinsareproducedmainlybyfilamentousfungiunderoptimaltemperatureconditionsrangi

ngfrom20-25°C,requiringapHbetween 4and8 andarelativehumidityof80-

90%(Murrayetal.,2009).Currently,morethan400toxinsproducedby350speciesoffungihavebee

nisolatedandcharacterized;ofthese,researchhasfocusedonthosethatcausesignificantdamagein

humans andanimals (Braseetal,2009). 

Theeffectsofmycotoxinscostmillionsofdollarsannuallyinworldwidelossesinhumanandanimal

health,aswellasinagriculturalproducts(Vasanthi&Bath,1998).Somemycotoxinsof public 

health importance include aflatoxins, trichothecenes, fumonists, ochratoxins 

andzearalenone(Abrunhosaetal., 2014). 

This review analyzes the different types of mycotoxins that report effects on human 

healthandareofpublichealthimportance. 

 
 

Aflatoxins 
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Aflatoxins are a group of approximately 20 compounds produced by species of the 

genusAspergillus. The term ''Aflatoxin'' was coined in England in the 1960s, when 

thousands ofturkeys were fed peanut meal contaminated with the mycotoxin and died from 

an unknowndiseasethatwascalledturkey''X''disease(Blount,1961). 

They are carcinogenic, teratogenic, mutagenic mycotoxins, which have tropism for 

organssuch as liver, brain, and kidney. These toxins are produced under optimal conditions 

oftemperatureandhumidity(ShanandWilliams,2014).Theyareproducedinnuts,cereals,andrice

andconstituteanunder-recognizedhumanhealthrisk,thetwomostimportantaflatoxin-

producingspeciesofAspergillusareAspergillusflavus,whichonlyproducesaflatoxinB,andAsper

gillus parasiticus, which produces aflatoxins B and G. aflatoxins M1and M2areoxidative 

metabolites of aflatoxins B1 and B2produced by animals after ingestion of these 

,theyappearinbreastmilk,(bothanimalandhuman),urineandfeces(Ruvalcavaetal,2014),aflatox

inB1isthemosttoxicofall,andhasbeencorrelatedwithhepatocellularcarcinomainhumansandina

widevarietyofanimalspecies(Richard,2007;Wuetal.,2014),asdepictedinFigure1. 

AflatoxinB1(AFB1)isacommoncontaminantintropicalandsubtropicalclimatesofstoredfoods 

(peanuts, pistachios, corn and rice), this mycotoxin has been described as a potentdietary 

carcinogen and is implicated in the etiology of hepatocellular carcinoma, it has alsobeen 

associated with immunosuppression and severe nutritional deficits (Abaroa Aguirre 

etal,2015;Yunusetal,2011;GrossandEaton,2012). 

Intoxicationwiththistoxiniscalledaflatoxicosis,andtherearetwoclinicalforms:acuteandchronic

.Theacuteformisrelatedtonephrotoxicity,cardiotoxicityandhepatotoxicityandthechronic form 

is related to protein malnutrition, carcinogenesis and 

immunosuppression,becausethesesubstancesinducethymicaplasia,affectthenumberandfuncti

onoflymphocytes,inhibitphagocytosis,reducecomplementactivityanddecreaseIL-

2expression,asaresultofpermanentexposuretosublethaldosesofthismycotoxin(Yardetal.,2007

). 

Its toxicological mechanism is based on its epoxide radical which interacts with 

conjugatedproteins to produce toxicity and inhibition of protein synthesis, in addition to 

which it canproduce genotoxicity and induce carcinogenic events due to mutation of the 

P53 gene, withtheconversionofguaninetothymineatcodon249(Murrayetal.,2009). 

FIGURE. 1CHEMICALSTRUCTUREOFAFLATOXINSB1,B2,G1,G2ANDM1. 
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Source: Aflatoxins: incidence, health impacts control and prevention.

 2014.https://www.researchgate.net/profile/Marcela-Martinez-

Miranda/publication/317503564/figure/fig1/AS:613945794641955@1523387492709/Figura 

-1-Estructura-quimica-de-las-aflatoxinas-B1-B2-G1-G2-y-

M1.pngHealthImpacts 

Mycotoxins have acute toxic activity on sensitive species that produces inhibition ofprotein 

synthesis, Reye's syndrome and Kwashiorkor especially in children in thetropics, 

immunosuppression, skin irritation, endocrine disruption, acute hepatitis 

andothermetabolicdisturbances,theclinicalpictureincludesfattyliverandseverecerebraledema,l

ongtermcarcinogenic,mutagenic,teratogenic,estrogenic,immunotoxic,nephrotoxicandneurot

oxiceffects(UrregoandDiaz,2006). 

Mycotoxins usually enter the body through ingestion of contaminated food, 

althoughinhalation and direct skin contact are important routes (Urrego & Diaz, 2006; 

Zahin,2011).Theyareabsorbedinthegastrointestinaltractduetotheirhighliposolubilityandbiotra

nsformedintheliverbymicrosomalenzymesofthecytochromep450superfamily(IARC,2012). 

Thereisevidenceoftheeffectofaflatoxinsinanimalsandhumans,itisknownthatacuteoutbreakscan

causeembryonicdeath,toxicitytothefetus,contaminationofbreastmilk,umbilicalcorddamagean

dlowbirthweight(RuvalcabaLedezmaetal,2014). 

Aflatoxin B1 is considered by the (IARC) as an evident carcinogen in experimentalanimals 

and has also been classified as a human carcinogen (group I) and is the mostimportant in 

public health (Duarte & Villamil, 2006). On the other hand, they are alsoimplicated in 

pathogenesis of other types of malnutrition, such as loss of muscle size(wasting), growth 

retardation and in experimental animal studies aflatoxins lead tomicronutrient deficiencies 

including vitamins A and D, as well as zinc and seleniumdeficiencies(Chen etal.,2013). 

Ochratoxins 

http://www.researchgate.net/profile/Marcela-Martinez-
http://www.researchgate.net/profile/Marcela-Martinez-
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TheyareagroupoftoxicsecondarymetabolitesproducedmainlybyfungiofthegeneraAspergillus 

and Penicillium, which are common contaminants of cereals, coffee, 

breadandfoodsofanimalorigin,fivetypesofochratoxinshavebeendescribed:A,B,C.αandβ,them

osttoxicbeingochratoxinA(Gonzálezsalgado,2010). 

OchratoxinA(OTA). 

Asshown inFigure 2,ochratoxinA, anephrotoxic,carcinogenic, 

andmutagenicmycotoxin,whichisproducedessentiallybyAspergillusochraceusandAsperillus

nigrispecies, is soluble in organic solvents and slightly soluble in water, is absorbed in 

thedigestivetract,especiallyinthesmallintestineandtransportedbythecirculatorysystemto the 

kidneys and in lower concentrations deposited in the liver, muscle and fat(Sorrentiet 

al,2013). 

Theyhavebeenshowntohavenephrotoxic,hepatotoxic,teratogenic,andimmunotoxiceffects, as 

well as having synergism with other nephrotoxic mycotoxins such as 

citrin(Ostryetal.,2013). 

The toxicological mechanism is mediated by inhibition of nuclear factor erythrode~2(Nrf2) 

and Nrf2 gene transcription, which generates oxidative stress, production 

ofreactiveoxygenspecies,whichinduceinhibitionofproteinsynthesis,similarlyintervenein 

metabolic systems, disrupt calcium homeostasis, inhibit mitochondrial 

respirationandcauseDNAdamage(Limonciel&Jennings,2014). 

Figure 2.: ChemicalstructureofOchratoxinA. 
 

Source: Ochratoxin A in food for human consumption: review.

 2011.https://scielo.isciii.es/scielo.php?script=sci_arttext&pid=S0212-

16112011000600004 

Trichothecenes 

They are a group of mycotoxins belonging to the genus Fusarium, produced by 

thespeciesFusariumtricinctum,Fusariumnivale,Fusariumroseum,Fusariumgraminearum, 

Fusarium solani, Fusarium culmorum and Fusarium poae, have beenreported more than 200 

derivatives of mycotoxins that are divided into two groups 

AandB,ThemostimportanttoxinsofgroupAareT2toxin,HT-

2toxin,diacetoxyscirpenol,monoacetoxyscirpenol,triacetoxyscripenolandscirpentriol,and 

https://scielo.isciii.es/scielo.php?script=sci_arttext&pid=S0212-16112011000600004
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those of group B are vomitoxin, fugarennone X, nivalellol. They are contaminants ofcereals 

and can generate toxicity in animals and humans (Gimeno and Martins, 2011;Ostry,2013). 

Thetoxicologicalmechanismismediatedbyitsinteractionwiththeribosomalunit60s,which 

generates the separation of the rRNA 28s subunit, the blocking of elongationprocesses and 

the activation of ribosome inactivating proteins (RIPs), which causesribotoxic stress and 

damage to the rRNA, causing inhibition of the translation processandproteinsynthesis, 

generatingtoxicity,inhibitionofDNAandRNAsynthesis,alterationincelldivision,inthemembra

nestructure,besidescompromisingtheintegrityandfunctionofthemitochondria(Binetal.,2011). 

ExposuretosomeofthesemycotoxinssuchasdeoxynivalenolandT2toxinareassociatedwithaleu

kiatoxicaalimentativa(ATA),anintoxicationcharacterizedbyskininflammation,vomiting,dama

getohematopoietictissues(BennettandKlich,2003). 

Fumonisins 

TheyareproducedbyspeciesofthegenusFusarium,beingcornthecerealmostaffectedbythisgroup

oftoxins,althoughtheyhavebeenreportedinsorghumandrice(Richard,2007).Theywerethefirst

mycotoxinsimplicatedindiseasesinhumanssince1988,laterintheUnitedStatesitwasobservedth

atcorncontaminatedwithFumonisin-

producingmoldscausedthedeathofhundredsofhorsesandpigs(Missmeretal.,2006). 

AccordingtotheInternationalAgencyforResearchonCancer(IARC)since1993,theyareclassifie

dingroup2BaspossiblehumancarcinogensbehindAFBIwhichisingroupIofthisclassification,th

ereare15typesofFumonisinsgroupedintofourcategories(A,B,C,P)beingthebestknownFB1,FB

2andFB3,ofwhichFB1isthemosttoxic(Torres&Lopez,2010). 

FumonisinB1 

ThismycotoxinissynthesizedduringthemetabolismoftoxinogenicstrainsofFusariumverticilloi

desandFusariumproliferatum.Intoxicationswiththistoxinhavebeenassociated with the 

consumption of corn and derived foods that are contaminated withsmall amounts of FB1. In 

humans, it has been associated with esophageal cancer 

andneuraltubeclosuredefects(Murrayetal.,2009;Theumeretal.,2012). 

The mechanism of toxicity of FB1 consists of blocking the synthesis of 

sphingolipids,whichareessentialelementsinthestructureofthecellmembrane,particularlyinner

vecells.Thisalterationinthebiosynthesisof 

sphingolipidsoccursasaconsequenceoftheinhibition of the enzyme ceramide synthetase, 

which generates the accumulation 

ofcompoundssuchassphingonineandsphingosine,whichproduceneurotoxicity,nephrotoxicity

andhepatotoxicity(Merrill,2001). 
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Conclusions 

Mycotoxins are a real problem that affects public health in developing countries, so it 

isessentialtoconductresearchtomitigateitsimpactonhealth,mostoutbreakscomefromfoodconta

minatedbymycotoxinssoitisnecessarytohaveastrictcontrolonthequalityandsafetyof food, this 

derived from the techniques and/or methods of determination of this type oftoxigenic 

compounds that by minimal exposure could generate teratogenic-carginogenicimpact. 
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