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Genotoxiceffectsofthehydroxycinnamicacidderivatives
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Abstract: In this paper genotoxic effects of caffeic, chlorogenic and cichoric acids were investigated in three bacterial assay
systems:(i)the Ames test with Salmonella typhmiuriumTA98, TA100and TA102;(ii)the SOSchromotest withEscherichia
coli PQ37;and (iii)differential repair test using Escherichia coli strains with different capacities for DNArepair.Using
the Ames assay, we demonstrated genotoxic activity of cichoric acid on the tester strains TA98and TA100.Both caffeic
acid and chlorogenic acid slightly induced mutations in TA102strain.Tested phenolic acids did not induce SOSerror-prone
DNArepair in Escherichia coli.The differential sensitivity assay revealed that Escherichia coli WP2uvrAstrain is most
sensitive to cichoric acid.Postreplication repair mechanismdependent on recAgene participates in the restoration of DNA
damage caused by both caffeic and chlorogenic acids.Our studies indicate that caffeic, chlorogenic and cichoric acids have
genotoxic potential and uvrAand recAgenes play a certain role in the repair of DNAdamage induced by these compounds.
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Introduction

Derivatives ofhydroxycinnamicacid(caffeicacid)and
their esters (chlorogenicandneochlorogenicacids, fer-
ulic, cichoricandother acids)havebeencommonly
found inplant-derivedfood.Inthelast years, re-
searchers andfoodmanufacturers areincreasinglyinter-
estedinthesecompounds, whichmaybeexploitedfor
thedevelopment offunctional foods or inthechemopre-
vention.Themainreasonfor this interest is therecogni-
tionoftheantioxidant properties ofpolyphenols, their
great abundanceinour diet, andtheir probablerolein
thepreventionofvariousdiseases associatedwithoxida-
tivestress, suchas cancer, cardiovascular or neurode-
generativediseases (Manachet al., 2004).Fortification
offoods withmaterials richinphenoliccompounds has
beenshownto impart antimutagenic, antiinflammatory
andantioxidant properties, whichmaybeexploitedfor
thedevelopment ofhealthfoods or cosmetics (Fried-
man, 1997).
Somephenolicacids werereportedto beantimu-

tagenic/anticarcinogenic.Caffeicacid, ferulicacid, p-
coumaricacidandgentisicacid reducemutagenic-
ityofacridinorangeandofloxacininSalmonellaty-
phimurim (Belicová et al., 2001)andinEuglenagra-
cilis(Križková et al., 2000).Caffeicandchlorogenic

acids possess inhibitoryeffect onthemutagenicityof
Trp-P-1andGlu-P-2(Yamada&Tomita, 1996).The
samephenolicacids mayinhibit theformationofmu-
tagenicandcarcinogenicN-nitroso-compounds because
theyareinhibitors oftheN-nitrosationreactioninvitro
(Kono et al., 1995).Chlorogenicacidacts as anin-
hibitor of8-hydroxydeoxyguanosineformationinvitro
andina rat carcinogenesis model (Kasai et al., 2000).
Tanakaet al.(1993)describedtheinhibitionof4-
nitroquinoline-1-oxide-inducedrat tonguecarcinogen-
esis bythecaffeic, ellagic, chlorogenicandferulicacids.
However, not all polyphenols as well as not all ac-

tions ofindividual polyphenols arenecessarilybenefi-
cial.Someofthemhavemutagenicand/or pro-oxidant
effect, andtheymayinterferewithessential biochemi-
cal pathways (Ferguson, 2001).Anumber ofpolyphe-
nols, including quercetin, canbindto DNA(Alviet al.,
1986)andthis direct interactionmaybeanimportant
mechanismofbacterial mutagenicity.
Progress ingenetictoxicologyhas ledto thedevel-

opment ofseveral bacterial short-termtests for detect-
ing genotoxicandanti-genotoxicagents.TheAmes test
(Maron&Ames, 1983)is a well-knownbacterial mu-
tagenicitytest.Inthis test reverseHis− →His+ muta-
tions arevisualisedbyplatingSalmonellatyphimurium
bacteria ona histidine-poor growthmedium.TheSOS
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