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Ir rszmiqfvi tewehs ir pe Eweqfpie hi pe EXE wi virsz» pe hmviggm»r hi Egxe Xs|mgsp»kmge 
Evkirxmre0 gevks teve ip gyep jym ipigxs2 Ekvehi~gs pe gsrĂer~e hitswmxehe ir qm tivwsre 
teve ewyqmv iwxe viwtsrwefmpmheh0 uyi rs iw tsge2 
Egxe Xs|mgsp»kmge Evkirxmre wi irgyirxve ir wy egxyep tswmgmsreqmirxs irxvi pew vizmwxew 
gmirx¶Ăgew kvegmew ep iwjyiv~s viepm~ehs tsv psw erxivmsviw Hmvigxsviw0 Gsqmx²w hi Viheg1
gm»r0 Gsqmx²w Ihmxsvmepiw } Izepyehsviw2 Psw hiwej¶sw uyi wi tviwirxer erxi iwxi ryizs 
Gsqmx² hi Viheggm»r wsr qerxiriv iwe p¶rie hi gvigmqmirxs uyi gsqir~» ir 5=<7 } ep1
ger~ev qixew tyrxyepiw uyi rsw tivqmxer eyqirxev ip tviwxmkms hi pe vizmwxe } ip wivzmgms 
uyi ²wxe fvmrhe2
Gsqs tevxi hi iwsw sfnixmzsw0 iwxeqsw viepm~erhs zevmew xeview0 e Ăr gyqtpmv gsr psw te1
wsw rigiwevmsw teve pe mrgsvtsvegm»r hi pe vizmwxe ir q«w wmwxiqew hi mrhi|egm»r mrxivre1
gmsrepiw teve tyfpmgegmsriw gmirx¶Ăgew2 
Ip Gsqmx² Ihmxsvmep iwx« wmirhs virszehs } liqsw eyqirxehs pe gerxmheh hi mrxikverxiw 
hip Gsqmx² hi Viheggm»r2 Iwxs tivqmxmv« xiriv yr qe}sv hmreqmwqs ir ip tvsgiws hi vi1
gitgm»r } vizmwm»r hi xvefensw2 Hi iwxe jsvqe xeqfm²r gsrxeviqsw gsr qe}sv jyiv~e teve 
tvsjyrhm~ev ir psw ewtigxsw vijivmhsw e pe tvsqsgm»r0 vizmwm»r hi xvefensw } ihmgm»r hi pe 
vizmwxe2 Q«w eÀr0 liqsw ekvikehs ryizew wiggmsriw e Ăr hi irvmuyigiv pe sjivxe hi qexi1
vmep teve psw pigxsviw2
Ehiq«w0 wi gsqir~» e xvefenev ir pe hmjywm»r hi psw evx¶gypsw hi pe vizmwxe ir VIHEVXS\0 
VIXS\PEG0 } wi iwtive eqtpmev pe hmjywm»r e sxvew vihiw2 
Xiriqsw tviwirxi uyi teve ip gvigmqmirxs hi pe vizmwxe0 yr tyrxs jyrheqirxep iw eyqirxev 
pe gerxmheh } gepmheh hi psw xvefensw vigmfmhsw2 Teve jegmpmxev } qinsvev pe tviwirxegm»r hi 
psw xvefensw ir Egxe0 liqsw qshmĂgehs psw viuymwmxsw teve psw eyxsviw hi egyivhs e tev«1
qixvsw mrxivregmsrepiw wykivmhsw tsv psw ihmxsviw hi vizmwxew gmirx¶Ăgew0 psw gyepiw ppiker 
e ywxihiw ir iwxi rÀqivs2 
Iwtiveqsw tshiv sjvigiv qe}sv gerxmheh hi mrjsvqegm»r e psw mrxiviwehsw ir psw xiqew 
mrlivirxiw e pe vizmwxe2 Tsv iwxi qsxmzs0 iwxeqsw xvefenerhs teve uyi Egxe Xs|mgsp»kmge 
Evkirxmre ppikyi e hmjivirxiw eqfmirxiw egeh²qmgsw0 kyfivreqirxepiw0 iqtviwevmepiw } 
tvsjiwmsrepiw hi xshs ip te¶w } hip i|xvernivs0 e Ăr hi uyi tyihe wiv gsrwmhivehe teve pe 
tyfpmgegm»r hi viwypxehsw hi mrziwxmkegmsriw } sfwivzegmsriw ir psw hmjivirxiw geqtsw hi 
pe Xs|mgspsk¶e2
Xshsw psw mrziwxmkehsviw iwxeqsw tviwmsrehsw teve tyfpmgev ir vizmwxew hi epxs mqtegxs s 
ir euyippew mrhi|ehew ir fewiw hi hexsw hi epxs tviwxmkms2 Iwxs iw yre viepmheh wsfvi pe 
gyep wi tyihir viepm~ev qyglew hmwuymwmgmsriw ²xmgew } tv«gxmgew2 Wmr iqfevks0 zspyrxevme s 
mrzspyrxevmeqirxi xshsw rsw ziqsw wyqivkmhsw ir iwxe xirhirgme0 uyi ir qyglsw gewsw 
hifiqsw viwtixev0 viuymwmxs wmri uye rsr0 teve ryiwxvs qmwqs qerxirmqmirxs mrwxmxygmsrep2 
Tivs0 ir iwxi wirxmhs0 hifiqsw gsrwmhivev uyi pe hmjywm»r hip gsrsgmqmirxs ir psw geq1
tsw iwtig¶Ăgsw rs wmiqtvi iwx« ewsgmehe ep mqtegxs hi pe vizmwxe2 Pe eggiwmfmpmheh e psw 
xvefensw ir iwxsw Àpxmqsw eºsw wi le xsvrehs jyrheqirxep teve xshsw psw mrziwxmkehsviw0 
ir iwtigmep teve psw hi euyippsw te¶wiw hi iwgewsw vigyvwsw2 Ir iwxi ewtigxs0 Egxe Xs|m1
gsp»kmge Evkirxmre iw yr kver etsvxi teve psw mrziwxmkehsviw hehs uyi iw hi j«gmp eggiwm1
fmpmheh2 Ehiq«w hi hmwxvmfymvwi ir tetip0 psw xvefensw tyfpmgehsw tyihir gsrwypxevwi pmfvi 
} kvexymxeqirxi0 qihmerxi Mrxivrix ir fewiw hi hexsw gsqs WgmIPS s hmvigxeqirxi ir pe 
t«kmre hi pe Ewsgmegm»r Xs|mgsp»kmge Evkirxmre ,{{{2exesrpmri2svk2ev-2
E psw mrziwxmkehsviw uyi tshv¶er iwxev tviwmsrehsw tsv ip mqtegxs s ip xmts hi fewiw hi 
hexsw uyi vikmwxvir wyw xvefensw0 piw tihmqsw uyi öetyiwxir÷ tsv pe vizmwxe Egxe Xs|mgsp»1
kmge Evkirxmre2 Ew¶ tshviqsw pskvev xiriv yre vizmwxe regmsrep hi xs|mgspsk¶e0 ir pe uyi wi 
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tyihe tyfpmgev ir iwteºsp } uyi wie vigsrsgmhe tsv pew fewiw hi hexsw q«w wspmgmxehew2 
Iwxs rsw firiĂgmev« e jyxyvs e rswsxvsw } e psw iwxyhmerxiw uyi rsw wygihiv«r2
Viwtigxs hi pe vigitgm»r hi xvefensw0 liqsw lefmpmxehs yre gewmppe hi gsvvis ipigxv»rmgs 
qihmerxi pe gyep rsw gsqyrmgeviqsw ir jsvqe hmvigxe gsr psw eyxsviw e Ăr hi ekmpm~ev } 
efevexev psw tvsgiwsw hi vigitgm»r } vizmwm»r hi psw xvefensw2 Qerxirhviqsw ip rmzip hi 
i|mkirgme teve pe egitxegm»r hi xvefensw tivs wmr hiwgymhev pe pefsv hsgirxi teve psw gsr1
xvmfymhsviw n»ziriw s mri|tivxsw2 Tvixirhiqsw wspeqirxi ,rm q«w rm qirsw- uyi psw xs|m1
g»psksw gsrj¶ir ir ryiwxve vizmwxe teve legiv gsrsgiv wyw hexsw0 } uyi öetyiwxir÷ hi iwe 
jsvqe e wy gvigmqmirxs0 teve ipizev ip tviwxmkms regmsrep i mrxivregmsrep hi Egxe Xs|mgsp»1
kmge Evkirxmre2
Iwtiverhs rs hijveyhev e uymiriw gsrĂevsr ir q¶ teve iwxi gsqixmhs0 i mrzmxerhs e xshsw 
e gsrwmhivevrsw gsqs yre hi pew ipiggmsriw tswmfpiw qihmerxi pew gyepiw wy egxmzmheh tvs1
jiwmsrep s wyw mrziwxmkegmsriw gmirx¶Ăgew tyiher wiv hmjyrhmhew e pe gsqyrmheh0 ip Gsqmx² 
hi Viheggm»r ir tpirs uyihe irxsrgiw ir gsrxegxs tivqerirxi gsr xshsw ywxihiw0 e pe 
iwtive rs w»ps hi wyw etsvxiw0 wmrs hi wykivirgmew s gv¶xmgew teve wikymv ip geqmrs uyi 
gsrhy~ge e uyi pe vizmwxe Egxe Xs|mgsp»kmge Evkirxmre ppikyi e wiv yre hi pew vizmwxew hi 
qe}sv tviwxmkms ir ryiwxvs te¶w } ir ip eqfmirxi Xs|mgsp»kmgs2

Exirxeqirxi0

							       Hv2 Ehspjs Vejeip hi Vsshx
							       Hmvigxsv
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MRZIWXMKEGMĒR HI GSGEĎRE ] QEVMLYERE IR QIGSRMS HI RISREXSW 
EXIRHMHSW IR YR LSWTMXEP TĖFPMGS2 TVMQIVE I\TIVMIRGME VIEPM^EHE 

IR PE GMYHEH HI GĒVHSFE0 EVKIRXMRE
Wy«vi~0 Erhv²w? Timvers0 Epfivxs? Ksr~«pi~0 Mr²w? Shmivre0 Ihkev? Kemx0 Rmphe? Ppifimppm0 Vyxl? Lerwir0 Gvmwxmer.

Pefsvexsvms PEGI WE2 Z²pi~ WevwĂiph 9:60 Gmyheh hi G»vhsfe0 G»vhsfe0 Evkirxmre ,9444-2 

Xip²jsrs> 47951868::::2 Je|> 47951865<4572

. Gsvviwtsrhirgme> gvmwxmerclerwirDlsxqemp2gsq 

Viwyqir> MRZIWXMKEGMĒR HI GSGEĎRE ] QEVMLYERE IR QIGSRMS HI RISREXSW EXIRHMHSW IR YR LSWTMXEP 

TĖFPMGS2 TVMQIVE I\TIVMIRGME VIEPM^EHE IR PE GMYHEH HI GĒVHSFE0 EVKIRXMRE2 Erhv²w Wy«vi~? Epfivxs Timve1

rs? Mr²w Ksr~«pi~? Ihkev Shmivre? Rmphe Kemx? Vyxl Ppifimppm? Gvmwxmer Lerwir2 Acta Toxicol. Argent. (2009) 17 (2): 41-472 Wi mrziwxmke1

vsr gsge¶re } qevmlyere ir qigsrms hi risrexsw regmhsw ir pe Qexivrmheh Tvszmrgmep hi pe Gmyheh hi G»vhsfe } wi vipegmsrevsr 

psw viwypxehsw gsr pew wiqerew hi kiwxegm»r } psw tiwsw ep regiv2 Pew hixivqmregmsriw wi viepm~evsr yxmpm~erhs mrqyrsirwe}s 

} gvsqexskvej¶e kewiswe1iwtigxvsqixv¶e hi qewew2 Wi erepm~evsr 8< qyiwxvew hi qigsrms vigspigxehew hyverxi yr eºs ,644;1

644<-2 Hi psw 8< qigsrmsw erepm~ehsw0 5; gsvviwtsrhmivsr e risrexsw qewgypmrsw } 75 e risrexsw jiqirmrsw2 Wi tvsgiwevsr 

ir tevepips 59 qyiwxvew hi qigsrms gsqs gsrxvspiw rsvqepiw ,rmºsw rs i|tyiwxsw e hvskew- wipiggmsrehsw tsv lmwxsvme gp¶rmge } 

gsrxvspiw tvirexepiw2 Hi pew 8< qyiwxvew hi qigsrms 57 jyivsr tswmxmzew teve gsge¶re }3s qevmlyere2 Ip tiws } pew wiqerew hi 

kiwxegm»r hi psw risrexsw gy}ew qyiwxvew jyivsr tswmxmzew wi gsqtevevsr jvirxi e yr kvyts gsrxvsp rsvqep0 lepp«rhswi qe}sviw 

hmjivirgmew iwxeh¶wxmgeqirxi wmkrmĂgexmzew ,|A4049 ô t@404445- ir vipegm»r e psw tiwsw ep regiv2 Iwxsw viwypxehsw0 e tiwev hip 

vihygmhs rÀqivs hi gewsw erepm~ehsw0 viwepxer pe mqtsvxergme hi pe mrziwxmkegm»r hi hvskew hi efyws ir qigsrms0 ps uyi tivqmxi 

gsrĂvqev ip yws hi hvskew tsv tevxi hi pe qehvi hyverxi ip tiv¶shs kiwxegmsrep xiqtvers0 } hi iwi qshs mrxivtvixev pew epxive1

gmsriw ,h²Ăgmx hi tiws- sfwivzehew ir ip risrexs ep regiv0 exvmfymfpiw ep gsrwyqs hi hvskew hyverxi pe kiwxegm»r2

Tepefvew gpezi> Gsge¶re? Qevmlyere? Qigsrms? I|tswmgm»r tvirexep? G»vhsfe? Evkirxmre2

Efwxvegx> WGVIIRMRK SJ GSGEMRI ERH QEVMNYERE MR QIGSRMYQ SJ RI[FSVRW JVSQ E TYFPMG LSWTMXEP SJ 

GMX] SJ GĒVHSFE0 EVKIRXMRE2 Erhv²w Wy«vi~? Epfivxs Timvers? Mr²w Ksr~«pi~? Ihkev Shmivre? Rmphe Kemx? Vyxl Ppifimppm? 

Gvmwxmer Lerwir2 Acta Toxicol. Argent. (2009) 17 (2): 41-472 [i mrziwxmkexih gsgemri erh qevmnyere mr qigsrmyq sj ri{fsvrw exxir1

hih ex xli Lswtmxep Qexivrs Tvszmrgmep sj G»vhsfe Gmx} erh xli viwypxw {ivi gsvvipexih {mxl fmvxl{imklx erh {iiow sj tvikrerg}2 

Xli weqtpiw {ivi erep}~ih ywmrk mqqyrsewwe} ,JTME- erh kew glvsqexskvetl}1qeww wtigxvsqixv} ,KG1QW- jsv gsrĂvqexmsr2 

Jsvx} imklx weqtpiw sj qigsrmyq {ivi gsppigxih hyvmrk sri }iev tivmsh ,644;1644<-2 Sj xli 8< weqtpiw wgviirih0 5; gsvviwtsrh 

xs qewgypmri wi| erh 75 xs jiqmrmri2 Jmjxiir weqtpiw sj qigsrmyq jvsq rsvqep ri{fsvrw ,ri{fsvrw rsx i|tswih xs hvykw- 

wipigxih f} qexivrep wipj vitsvx0 tvikrerg} gsrxvspw {ivi tvsgiwwih ew gsrxvsp kvsyt2 Xli viwypxw sfxemrih mr 8< weqtpiw sj 

qigsrmyq wls{ih 57 gewiw xiwxih tswmxmzi jsv gsgemri erh3sv qevmnyere2 Fmvxl {imklx erh {iiow sj kiwxexmsr sj ri{fsvr {mxl 

tswmxmzi weqtpi viwypxw {ivi gsqtevih {mxl e gsrxvsp kvsyt2 E wxexmwxmgepp} wmkrmĂgerx hmjjivirgi ,|A 4249 1 t@424445- {ew jsyrh 

mr vipexmsr xs fmvxl {imklx2 Epxlsykl xliwi viwypxw evmwi jvsq e wqepp ryqfiv sj weqtpiw0 xliwi hexe lezi vipizergi mr tyfpmg liepxl 

erh wls{ xli mqtsvxergi sj xli wgviirmrk sj hvykw sj efywi mr qigsrmyq xs gsrĂvq ywi mr qsxlivw hyvmrk tvikrerg} erh xs 

mrxivtvix xli epxivexmsrw sfwivzih mr xli ri{fsvr ejxiv hipmziv} ew gsrwiuyirgi sj hvyk ywi mr tvirexep tivmsh2

Oi}{svhw> Gsgemri? Qevmnyere? Qigsrmyq? Kiwxexmsrep i|tswyvi? G»vhsfe0 Evkirxmre2

MRXVSHYGGMĒR
Ip tvsfpiqe hip efyws hi hvskew ir qyniviw 
iqfeve~ehew } wyw gsqtpmgegmsriw ir ip jixs 
} risrexsw ler vigmfmhs eqtpme exirgm»r ir psw 
Àpxmqsw 74 eºsw0 hifmhs tvmrgmtepqirxi e uyi 
ip yws hi hvskew hi efyws0 pikepiw } rs pike1
piw0 le mhs ir eyqirxs0 ir iwtigmep0 ir ip kvyts 
hi qyniviw ir iheh j²vxmp } kiwxerxiw2 Ir iwxi 
wikqirxs tsfpegmsrep ip tvsfpiqe wi ekveze 
tsvuyi tsv ps kirivep pe kiwxerxi gsrwyqmhsve 
hi hvskew rs yxmpm~e yre Àrmge wywxergme0 wmrs 

uyi gsr jvigyirgme ewsgme zevmew hvskew wmqyp1
x«rieqirxi0 gsrwyqi xefegs3epgslsp0 iwx« 
qep ryxvmhe0 tehigi hi mrjiggmsriw } rs vigmfi 
ehigyehs gsrxvsp hyverxi ip iqfeve~s ,5-2
Iw wefmhs uyi pe yxmpm~egm»r hi hvskew tsv pe 
qyniv hyverxi ip tiv¶shs kiwxegmsrep gsrppize e 
yre wmxyegm»r hi vmiwks teve w¶ qmwqe } teve ip 
svkermwqs ir jsvqegm»r2 Ew¶0 pe i|tswmgm»r tvi1
rexep e hvskew wi ewsgme e yr eqtpms verks hi 
gsqtpmgegmsriw sfwx²xvmgew } epxivegmsriw j¶wm1
gew } riyvsgsrhygxyepiw uyi wi xsvrer izmhir1
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xiw ir pe tvmqive mrjergme ,51=-2 E iwxi viwtigxs0 
wi le vitsvxehs uyi q«w hip ;9) hi psw rmºsw 
i|tyiwxsw kiwxegmsrepqirxi e hvskew ler xirm1
hs tvsfpiqew hi wepyh ir gsqtevegm»r ep 6;) 
hi psw rmºsw regmhsw rs i|tyiwxsw ,54-2 Ewmqmw1
qs0 pew gsqtpmgegmsriw sfwx²xvmgew jyivsr qe1
}sviw ir qehviw gsrwyqmhsvew hi hvskew0 tsv 
ps uyi pe hixiggm»r xiqtvere hi iwxi tvsfpiqe 
e}yhev¶e e hmwqmrymv s mrgpyws izmxev xerxs psw 
ijigxsw rsgmzsw wsfvi pe wepyh hi pe qehvi0 hip 
jixs s hip vigm²r regmhs0 psw tvsfpiqew wsgmepiw 
uyi iwxs xvei etevinehs ew¶ gsqs psw gswxsw uyi 
kiriver teve pe wepyh tÀfpmge ,54-2 Ryqivswew 
izmhirgmew mrhmger uyi pew hvskew gsrwyqmhew 
tsv pe qehvi tyihir exveziwev pe fevvive tpe1
girxevme } i|tsriv ep jixs hi jsvqe tewmze e pe 
eggm»r hi pe hvske }3s wyw qixefspmxsw0 ps gyep 
ps gsrhmgmsre e tehigiv w¶rhvsqi hi efwxmrir1
gme mr Àxivs s ir ip qsqirxs hip tevxs0 ew¶ gsqs 
e wyjvmv ryqivswew gsqtpmgegmsriw ewsgmehew 
,608055157-2 Irxvi psw tvsfpiqew hsgyqirxehsw 
ir psw vigm²r regmhsw wi le sfwivzehs efsvxs0 
qyivxi mrxveyxivmre0 qepjsvqegmsriw0 fens tiws0 
tviqexyvmheh0 wyjvmqmirxs jixep0 w¶rhvsqi hi 
efwxmrirgme ekyhs0 wyfekyhs s gv»rmgs0 mrjig1
gmsriw zivxmgepiw0 vytxyve tviqexyve hi qiq1
fverew0 ewĂ|me0 mrjevxs givifvep0 texvsriw hi 
viwtmvegm»r } gevh¶egsw ersvqepiw0 ixg2 ,9-2
Psw q²xshsw yxmpm~ehsw teve gsrsgiv pe tvi1
zepirgme hip gsrwyqs hi hvskew hi pe qyniv 
kiwxerxi gsqir~evsr gsr eyxs vitsvxiw qe1
xivrsw s irgyiwxew0 uyi pyiks iver yxmpm~ehsw 
gsqs mrwxvyqirxsw hi tiwuymwe teve zepsvev 
pe i|tswmgm»r tvirexep e hvskew2 Ir pe egxye1
pmheh ip pefsvexsvms hi xs|mgspsk¶e le xsqehs 
yr vsp tvsxek»rmgs mhirxmĂgerhs pe tviwirgme 
hi hvskew }3s qixefspmxsw hi hvskew hi efyws 
ir qexvmgiw fmsp»kmgew epxivrexmzew ,jerivew s 
qigsrms-2 Ip qigsrms iw pe qexvm~ e ipikmv ir 
pe fÀwuyihe hi i|tswmgm»r tvirexep e hvskew2 
Ip qigsrms iw pe tvmqive hitswmgm»r hip ris1
rexs } gsrwxmxy}i pe qexvm~ hsrhi wi egyqyper 
pew hvskew e pew uyi ip vigm²r regmhs le iwxe1
hs i|tyiwxs }e wie tsv hitswmgm»r hmvigxe e 
xvez²w hi pe fmpmw s qihmerxi pe mrkiwxm»r hi p¶1
uymhs eqrm»xmgs2 Wi wefi uyi ip qigsrms gs1
qmir~e e jsvqevwi ir ip wikyrhs xvmqiwxvi hip 
iqfeve~s }0 ehiq«w0 pew hvskew egyqypehew 
ir iwxe qexvm~ rs wyjvir tvsgiwsw mqtsvxerxiw 
hi hikvehegm»r2 Tsv ps xerxs0 pe tviwirgme hi 
hvskew ir qigsrms le wmhs tvstyiwxe gsqs 
mrhmgehsv hi i|tswmgm»r hi psw Àpxmqsw wimw 
qiwiw hi kiwxegm»r0 fvmrherhs yre zirxere 
hmekr»wxmge q«w eqtpme uyi pe svmre2 Ehiq«w 
wyw zirxenew gsrwmwxir ir uyi iw q«w j«gmp hi 

vigspigxev0 pew gerxmhehiw sfxirmhew wsr kiri1
vepqirxi wyĂgmirxiw teve yr er«pmwmw gsqtpixs 
hi mhirxmĂgegm»r } gsrĂvqegm»r hi hvskew } 
wy sfxirgm»r gsrwxmxy}i yr qyiwxvis rs mrze1
wmzs ,5405815;-2 Ir fewi e iwxsw erxigihirxiw 
ip tvst»wmxs hip tviwirxi xvefens jyi mhirxmĂgev 
gsge¶re } qevmlyere ir qigsrms hi risrexsw 
gy}ew qehviw lef¶er wmhs gsrwmhivehew gp¶rm1
geqirxi wswtiglswew hi lefiv gsrwyqmhs 
epkÀr xmts hi hvskew0 teve hiwxegev pe mqtsv1
xergme hip er«pmwmw xs|mgsp»kmgs gsqs ipiqirxs 
gsrĂvqexsvms hip hmekr»wxmgs tviwyrxmzs vie1
pm~ehs tsv ip q²hmgs } teve gsrxev gsr hexsw 
itmhiqmsp»kmgsw psgepiw2

QEXIVMEPIW ] Q§XSHSW
Viegxmzsw } iuymteqmirxs
Ip ekye hiwxmpehe kvehs LTPG0 ip qixersp kve1
hs LTPG } ip gpsvsjsvqs t2e2 jyivsr qevge Wmr1
xsvk«r2 Pew gspyqrew hi i|xveggm»r hi hvskew 
jyivsr qevge I|xvipyx hi Qivgo2 Ip fyjjiv jswje1
xs tLA;06 jyi tvszmwxs tsv Effsxx teve psw omxw 
hi mrqyrshmekr»wxmgs2 Psw viegxmzsw hi hmek1
r»wxmgs teve mrqyrsăysviwrgirgme tspevm~ehe 
1gsge¶re } qevmlyere ,XLG-1 jyivsr tvszmwxsw 
tsv Effsxx hi Evkirxmre2 Wi yxmpm~» yr eyxsere1
pm~ehsv E\W]Q teve ip er«pmwmw2 Psw viegxmzsw 
hivmzexm~erxiw jyivsr FWXJE ,R0S1fmw,xvmqixmp
wmpmp-xvmăysvegixeqmhe gsr 5) hi xvmqixmpgpsvs1
wmpers ,XQGW- tvszmwxs tsv Wmkqe1Ephvmgl hi 
Evkirxmre2 Teve pe gsrĂvqegm»r hi pew hvskew 
hivmzexm~ehew ,gsge¶re0 fir~smpigksrmre } hip1
xe1=1xixvelmhvsgerrefmrsp- wi yxmpm~evsr pew fm1
fpmsxigew iwtigxvepiw RMWX } WEXYVR mrgpym1
hew ir ip wsjx{evi hip gvsqex»kvejs kewisws 
Zevmer GT17<44 gsr hixigxsv tsv iwtigxvsqi1
xv¶e hi qewew Msr Xvet Zevmer Wexyvr 64442 Pew 
gspyqrew getmpeviw Zevmer JegxsvJsyv ZJ19qw 
74 q | 4069 qq MH HJA4069 jyivsr tvszmwxew 
tsv Zevmer Evkirxmre2

Tvsgihirgme hi pew qyiwxvew
Wi erepm~evsr 8< qyiwxvew hi qigsrms viqm1
xmhew ep pefsvexsvms ir gehire hi jv¶s tsv ip 
Lswtmxep Qexivrs Tvszmrgmep hi pe Gmyheh hi 
G»vhsfe0 vigspigxehew ir ip tiv¶shs hi yr 
eºs ,644;1644<-2 Hi psw 8< qigsrmsw erepm~e1
hsw0 5; gsvviwtsrhmivsr e risrexsw hi wi|s 
qewgypmrs } 75 e risrexsw hi wi|s jiqirmrs2 
Ir xshsw psw gewsw pew qyiwxvew jyivsr sfxi1
rmhew tsv tihmhs q²hmgs ir fewi e pe wswti1
gle gp¶rmge hi i|tswmgm»r e hvskew hi efyws 
ir pe qehvi }3s ip rmºs tsv ps gyep rs jyi ri1
giwevms ip gsrwirxmqmirxs iwgvmxs hi pe qehvi 
ehiq«w hi wiv iwxe qexv¶~ yr qexivmep hi hiw1
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gevxi ,.-2 Pew qyiwxvew hi qigsrms sfxirmhew 
jyivsr epqegirehew e 164à G lewxe wy er«pm1
wmw teve pe fÀwuyihe hi gsge¶re } qevmlyere2 
Nyrxs e iwxew qyiwxvew jyivsr tvsgiwehew ir 
tevepips 59 qyiwxvew hi qigsrms gsqs gsr1
xvspiw rsvqepiw ,rmºsw rs i|tyiwxsw e hvskew0 
gsr viwypxehsw rikexmzsw teve pew hvskew mr1
ziwxmkehew- wipiggmsrehsw tsv lmwxsvme gp¶rmge 
} gsrxvspiw tvirexepiw2 Pe tvyife iwxeh¶wxmge 
hi X hi Wxyhirx jyi viepm~ehe gsr ip Wsjx{evi 
Mrjswxex3Iwxyhmerxmp Zivwm»r 6242

Er«pmwmw hi qigsrms
Pew qyiwxvew hi qigsrms jyivsr erepm~ehew 
tsv hytpmgehs ywerhs yre jveggm»r hi irwe}s 
hi 409 kveqsw teve gehe tvyife2 Pew i|xveg1
gmsriw wi viepm~evsr ir 9 qp hi qixersp } tsw1
xivmsvqirxi jyivsr ekmxehew ir ekmxehsv qig«1
rmgs tsv 74 wikyrhsw } girxvmjykehew e 9444 
vtq tsv 59 qmryxsw2 Ip wsfvireherxi wi Ăpxv» 
ir tetip [lexqer Rà 84 } wi izetsv» gsr rm1
xv»kirs teve wy tswxivmsv vigsrwxmxygm»r ir 504 
qp hi fyjjiv jswjexs 405 Q ,tL ;06-2 Yre ep¶gys1
xe hi 409 qp wi witev» teve wiv tvsgiwehe tsv 
mrqyrsirwe}s hi ăysviwgirgme tspevm~ehe wm1
kymirhs ip tvsxsgsps tvszmwxs tsv ip jefvmgerxi 
,JTME0 Effsxx E|w}q-2 Gsr pe sxve jveggm»r wi 
tvsgihm» e pe i|xveggm»r p¶uymhs1p¶uymhs ir gs1
pyqrew I|xvipyx ,Qivgo- } wi ipy}» gsr 54 qp 
hi gpsvsjsvqs2 Ip ipyexs jyi izetsvehs fens 
gsvvmirxi hi rmxv»kirs } hivmzexm~ehs gsr 94 yp 
hi FWXJE ,gsrxirmirhs 5) XQGW- e ;4àG tsv 
64 qmryxsw2 Yr qmgvspmxvs ,5 yp- wi mr}igx» ir ip 
gvsqex»kvejs kewisws gsr hixiggm»r tsv iw1

tigxvsqixv¶e hi qewew ,KG1QW0 Zevmer Wexyvr 
6444- fens ip qshs WMW ,wmrkpi msr wgerrmrk-2 
Psw viwypxehsw sfxirmhsw tsv mrqyrsirwe}s 
jyivsr gsrĂvqehsw tsv gvsqexskvej¶e kewiswe 
gsr iwtigxvsqixv¶e hi qewew2

VIWYPXEHSW 
Ir pe Xefpe 5 wi tviwirxer psw hexsw hi pew 8< 
qyiwxvew erepm~ehew iwxvexmĂgehew tsv psw ti1
wsw ,5<- hip risrexs } ip rÀqivs hi qyiwxvew 
tswmxmzew irgsrxvehew2 
Hi pew 57 qyiwxvew tswmxmzew ,6;) hip xsxep hi 
qyiwxvew erepm~ehew-0 ip 8:) gsvviwtsrhm» e gs1
ge¶re ,: gewsw-0 ip  8:) e qevmlyere ,: gewsw- } 
5 gews ,<)- e pe gsqfmregm»r hi gsge¶re } qevm1
lyere2  Ep erepm~ev psw tsvgirxeniw hi gewsw tswm1
xmzsw ir vipegm»r e psw tiwsw0 wi sfwivz» uyi psw 
risrexsw gsr tiwsw qirsviw e 62944 kveqsw0 
tviwirxer yre tswmxmzmheh hip 9;058) viwtigxs 
hi psw risrexsw gsr tiwsw qe}sviw e 62944 kve1
qsw0 ps uyi wykmivi yre jyivxi gsvvipegm»r irxvi 
gsrwyqs qexivrs } fens tivgirxmp hi tiws2
Ip Kv«Ăgs 5 tviwirxe psw viwypxehsw tswmxmzsw 
} rikexmzsw hi psw 8< qigsrmsw erepm~ehsw 
hmwxvmfymhsw ir jyrgm»r hip tiws hip risrexs2 
Iwxi kv«Ăgs e}yhe e zmwyepm~ev pe tvstsvgm»r hi 
gewsw tswmxmzsw ir risrexsw gy}sw tiwsw wsr 
qirsviw e 6945 kveqsw ps uyi tshv¶e wyki1
vmv yre zyprivefmpmheh teve ip rsvqep hiwevvspps 
hip risrexs erxi pe i|tswmgm»r e iwxew hvskew 
hyverxi ip tiv¶shs kiwxegmsrep } e wy zi~ gsq1
tpiqirxe pe mrxivtvixegm»r hi viwypxehsw qsw1
xvehsw ir pe Xefpe 52

,.- Iw yre sfpmkegm»r ²xmgs1pikep hip q²hmgs wspmgmxev yre tvyife hmekr»wxmge teve e}yhev ep iwxyhms hi pe 
ejiggm»r hip tegmirxi2 Ir iwxi gews wi wspmgmx» gsqs tvyife hmekr»wxmge pe hixiggm»r hi hvskew hi efyws 
ir yre qexv¶~ rs mrzewmze ,qigsrms-0 } e psw ijigxsw hi gyqtpmv gsr psw viuymwmxsw hi jsvqepmheh } vikmwxvs hi 
psw tihmhsw hmekr»wxmgsw ir ip Lswtmxep hi Rmºsw hi pe Werx¶wmqe Xvmrmheh hi pe Gmyheh hi G»vhsfe ehsrhi 
jyivsr hivmzehew pew qyiwxvew teve wy wgviirmrk mrmgmep2 Ehiq«w0 iwxi xmts hi qyiwxvis gsvviwtsrhi e yr 
iwxyhms itmhiqmsp»kmgs rs zmrgyperxi0 tsv ps uyi rs lyfmive wmhs rigiwevms uyi wie izepyehs tsv yr gsqmx² 
hi ²xmge mrwxmxygmsrep2 Rs sfwxerxi wi gsrwypx» gsr psw Gsqmx²w hi ²xmge hi pew Mrwxmxygmsriw mrxivzmrmirxiw teve 
tvsgihiv gsvvigxeqirxi ir pe viepm~egm»r hi iwxi iwxyhms2

Xefpe 52 GpewmĂgegm»r hi qyiwxvew ir jyrgm»r hip tiws hip risrexs } viwypxehsw hi hvskew hi efyws ,gsge¶re } qevmlyere-2

Peso en gramos 
(**) DAM (-) DAM (+)

Nº de 
muestras COC (+) THC (+)

COC-THC 
(+)

Peso en 
gramos (**)

 Porcentaje 
 de DAM (+)

1500 - 2000 2 2 4 0 2 0
< a 2500 57,14%2001 - 2500 4 6 10 5 1 0

2501 - 3000 24 3 27 1 2 0
> a 2500 14,71%> a 3000 5 2 7 0 1 1

Totales 35 13 48 6 6 1

HEQ> hvskew hi efyws ir qigsrms? GSG> gsge¶re? XLG> qevmlyere2
,..- Ir fewi e Fevv} Q2 Piwxiv0  6445 ,5<-2
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wmxmzsw ,57 gewsw- } pew qyiwxvew gsrxvspiw ,59 
gewsw-2 

Kv«Ăgs 52 Tvstsvgm»r hi gewsw tswmxmzsw } rikexmzsw ir jyrgm»r hip tiws hip vigm²r regmhs

Resultado de 
Drogas

Resumen Tiempo Gestacional 
(semanas)

Peso neonato (gr)

N n = 35
N Media 38,51 2814,57
N D.E. 1,38 390,18
N Mín 34,00 1880,00
N Máx 40,00 4200,00
N Mediana 39,00 2870,00

P n = 13
P Media 36,92 2397,69
P D.E. 1,75 451,74
P Mín 33,00 1850,00
P Máx 40,00 3200,00
P Mediana 37,00 2300,00

Xefpe 62 Tev«qixvsw iwxeh¶wxmgsw hi pew zevmefpiw xmiqts kiwxegmsrep } tiws risrexs ir jyrgm»r hi viwypxehsw tswmxmzsw 
,T- } rikexmzsw ,R- ir qigsrms2

Ir pe Xefpe 6 wi tviwirxe pe iwxeh¶wxmge hiw1
gvmtxmze ,qihmew } ivvsviw- hi psw tiwsw hi psw 
vigm²r regmhsw } wiqerew hi kiwxegm»r hi pew 
8< qyiwxvew erepm~ehew0 e psw ijigxsw hi hmw1
gvmqmrev irxvi kvytsw hi qigsrmsw tswmxmzsw } 
qigsrmsw rikexmzsw0 tyiwxs uyi ip kvyts hi 

qigsrmsw rikexmzsw rs iw z«pmhs gsqs kvyts 
gsrxvsp }e uyi wsps wi mrziwxmkevsr hsw wywxer1
gmew ,gsge¶re } qevmlyere- rs tyhmirhs gsq1
tvsfevwi ip gsrwyqs hi sxvew wywxergmew }3y 
sxvsw jegxsviw hi zyprivefmpmheh uyi tyiher 
ejigxev pew zevmefpiw iwxyhmehew2

Ir pe Xefpe 7 wi tviwirxer psw tev«qixvsw iw1
xeh¶wxmgsw hi pe tsfpegm»r gsr qigsrmsw ts1

2
2 4
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TiwswGxvp> Tiwsw hi risrexsw hip kvyts gsrxvsp? WiqGxvp> wiqerew hi kiwxegm»r hi risrexsw hip kvyts gsrxvsp? TiwswQxve> tiwsw hi 
risrexsw gsr qigsrms tswmxmzs e hvskew? WiqQxve> wiqerew hi kiwxegm»r hi risrexsw gsr qigsrms tswmxmzs e hvskew2

Ep gsqtevev iwxeh¶wxmgeqirxi iwxsw hsw kvy1
tsw ,i|tyiwxsw } rs i|tyiwxsw e pew hvskew 
mrziwxmkehew- ir jyrgm»r hi psw tiwsw ep re1
giv0 wi sfwivzevsr hmjivirgmew wmkrmĂgexmzew 
,|A4049? t@404445-2 
Ep gsqtevev pew wiqerew hi kiwxegm»r hip kvy1
ts hi risrexsw gsr qigsrmsw tswmxmzsw e hvs1

kew gsr ip kvyts gsrxvsp xeqfm²r wi sfwivzevsr 
hmjivirgmew wmkrmĂgexmzew ,|A4049? tA40447=-2 
Ir ip Kv«Ăgs 6 wi qyiwxve pe hmwxvmfygm»r hi 
pew wiqerew hi kiwxegm»r } psw tiwsw teve 
psw hsw kvytsw erepm~ehsw ,i|tyiwxsw } rs 
i|tyiwxsw-2

Xefpe 72 Iwxeh¶wxmge hiwgvmtxmze hi pew zevmefpiw tiws hip risrexs } wiqerew hi kiwxegm»r hip kvyts gy}ew 
qyiwxvew hi qigsrms qswxvevsr viwypxehs tswmxmzs e hvskew ,HEQ- } hip kvyts gsrxvsp ,rs i|tyiwxsw e hvskew-2

Grupo control Grupo DAM positivo
n 15 15 13 13

Resumen PesosCtrl SemCtrl PesosMtra SemMtra
Media 3201,33 38,73 2397,69 36,92
D.E. 258,84 0,96 451,74 1,75
Mín 2890,00 37,00 1850,00 33,00
Máx 3700,00 40,00 3200,00 40,00

Mediana 3100,00 39,00 2300,00 37,00

HMWGYWMĒR 
Psw hexsw sfxirmhsw qyiwxver pe epxe tvize1
pirgme ,6;)- hi gsrwyqs hi hvskew ,gsge¶re 
} qevmlyere- ir qyniviw ir tiv¶shs hi kiw1
xegm»r uyi gsrgyvvir e iwi girxvs ewmwxirgmep 
} uyi tshv¶er wiv gsrwmhivehew gp¶rmgeqirxi 
ehmgxew2 Iwxi ewtigxs hifi wiv gsrwmhivehs0 
tyiwxs uyi pew qyiwxvew jyivsr ipikmhew wiw1
keheqirxi ir fewi e wswtiglew hi gsrwyqs 
ir qehviw e tevxmv hi yre izepyegm»r q²hmge 

Kv«Ăgs 62 Er«pmwmw gsqtevexmzs hip kvyts hi risrexsw gsr viwypxehsw tswmxmzsw teve hvskew ir 
qigsrms } yr kvyts gsrxvsp ,rs i|tyiwxs-2 Zevmefpiw erepm~ehew> wiqerew hi kiwxegm»r } tiwsw hip 
risrexs ir kveqsw ,VR> vigm²r regmhs-2

ep qsqirxs hip tevxs2 Hehs ip tiuyiºs xeqe1
ºs hi pe tsfpegm»r ir iwxyhms } pe gevirgme hi 
hexsw gp¶rmgsw sfxirmhsw e tevxmv hi gsrxvspiw 
tvirexepiw tivm»hmgsw0 rs wi tyhmivsr wegev 
gsrgpywmsriw egivge hi psw tswmfpiw ijigxsw 
tvirexepiw hi pew hvskew iwxyhmehew ir iwxi 
xvefens2 Rs sfwxerxi0 wi irgsrxvevsr hmjivir1
gmew ir euyippsw risrexsw gsr qigsrmsw ts1
wmxmzsw e hvskew0 gsr viwtigxs ep kvyts gsrxvsp 
rs i|tyiwxs0 sfwivzerhs hmjivirgmew iwxeh¶wxm1

Acta Toxicol. Argent. (2009) 17 (2): 41-47

1 89 1



geqirxi wmkrmĂgexmzew ir vipegm»r e psw tiwsw 
} ep xmiqts hi kiwxegm»r0 xep gsqs ps hiwgvmfi 
pe fmfpmskvej¶e ,9-2 Ir iwxi xvefens0 pe hmjivirgme 
jyi q«w wmkrmĂgexmze ir pe gsqtevegm»r hi psw 
tiwsw hi psw risrexsw hi eqfsw kvytsw2 
Iwxsw hexsw gsrwxmxy}ir ip tvmqiv vitsvxi hi 
er«pmwmw hi hvskew hi efyws ir qigsrms ir Pe1
xmrseq²vmge0 } tsv ipps tswiir vipizergme teve pe 
Wepyh TÀfpmge gsrwxmxy}irhs yr etsvxi mqtsv1
xerxi } svmkmrep teve pe xsqe hi gsrgmirgme hi 
pew ekirgmew kyfivreqirxepiw irgevkehew hip 
gsrxvsp } pe tvizirgm»r hip gsrwyqs hi hvskew 
ir qyniviw ir iheh hi tvsgviev2 Iw hi hiwxegev 
uyi iwxi xmts hi er«pmwmw xs|mgsp»kmgs0 mrxirxe 
sfxiriv yre izepyegm»r viep hi pe i|tswmgm»r 
jixep e hvskew hi efyws teve pe mhirxmĂgegm»r 
hi rmºsw ir vmiwks } teve tvsziiv xvexeqmirxs 
xiqtvers } wikymqmirxs2 Ehiq«w0 gsr psw he1
xsw sfxirmhsw tsv pe qixshspsk¶e yxmpm~ehe ir 
iwxi xvefens0 wi tshv¶er gsrjiggmsrev iwxeh¶w1
xmgew q«w enywxehew e pe viepmheh0 uyi tivqmxer 
stxmqm~ev pe xevie hi pe Wepyh TÀfpmge } epivxev 
wsfvi pe mrgmhirgme hi pe i|tswmgm»r e hvskew hi 
efyws ir pe tsfpegm»r0 pskverhs ew¶ pe hixig1
gm»r xiqtvere hi psw ijigxsw rsgmzsw ir iwxe 
tsfpegm»r zyprivefpi } wy mqtegxs ir pe wepyh2 

Ekvehigmqmirxs 

Iwxi xvefens jyi viepm~ehs gsr etsvxiw tvszirmirxiw hi psw eyxs1

viw2 Ekvehigiqsw ep pefsvexsvms PEGI tsv wy ets}s tivqerir1

xi e pe jsvqegm»r hi fmsuy¶qmgsw xs|mg»psksw } e pe hiwmrxiviwe1

he gspefsvegm»r hip Tvsj2 Hv2 Sxxs Svwlmrkiv } e pe Hve2 Qmvmeq 

Zmvkspmrm tsv wy etsvxi ir pe hmwgywm»r } xvehyggm»r hip xvefens2

 

FMFPMSKVEJĎE GMXEHE
52 Lyxwsr0 N2 ,644:-2 E tvirexep tivwtigxmzi sr 
xli gswx sj wyfwxergi efywi mr Gerehe2 N JEW 
Mrx2 8,=-2 _ir p¶riea2 Hmwtsrmfpi ir lxxt>33{{{2
qsxlivmwo2svk3NJEWchsgyqirxw3njewc:44:c
i=2thj2 ,gsrwypxe> rszmiqfvi hi 644<-2

62 Iglizivv¶e Pigysre0 N2 ,6447-2 Hvskew ir ip 
iqfeve~s } qsvfmpmheh risrexep2 Er Tihmexv2 
9<,:-0 95=19662

72 Fsxippe Gepzs0 L2 ,6448-2 Qexivrmheh0 mrjer1
gme } hvskew> mqtpmgegmsriw gp¶rmgew2 Ehmggms1
riw  5: ,8-0 6=917582

82 Glmvmfske0 G2? Fvywx0 N2? Fexiqer0 H2? Eppir 
Leywiv0 [2 ,5===-2 Hswi1viwtsrwi ijjigx sj ji1
xep gsgemri i|tswyvi sr ri{fsvr riyvspskmg 
jyrgxmsr2 Tihmexvmgw2 5470 ;=1<92

92 Wsp¶w Wergli~0 K2? Wsp¶w Wergli~ N2? H¶e~ 
Ksr~«pi~0 X2 ,6445-2 I|tswmgm»r tvirexep e hvs1
kew } ijigxsw ir ip risrexs2 Xvewxsvrsw Ehmgxm1
zsw 7,8-? 69:16:62

:2 Fpego1Hiperi}0 Z2? Gszmrkxsr0 Gl2? Xiqtpmr0 
X2?  Ekiv0 N2?  Qevxmiv0 W2? Wsosp0 V2 ,5==<-2 Tvi1
rexep gsgemri i|tswyvi erh glmph filezmsyv2 
Tihmexvmgw2 546,8-0 =891=942

;2 Wgliv0 Q2? Vmglevhwsr0 K2? He}0 R2 ,6444-2 
Ijjigxw sj tvirexep gsgemri3gvego erh sxliv 
hvyk i|tswyvi sr ipigxvsirgitlepskvetlmg 
wpiit wxyhmiw ex fmvxl erh sri }iev2 Tihmexvmgw2 
5490 7=18<2

<2 Pe{0 O2? Wxvsyh0 P2? PeKewwi0 P2? Rmeyve0 V2? 
Pmy0 N2? Piwxiv0 F2 ,6447-2 Wqsomrk hyvmrk tvik1
rerg} erh ri{fsvr riyvsfilezmsv2 Tihmexvmgw2 
555,:-0 575<157682

=2 Swxvie0 I2Q2? Qerxevmrk0 N2? Wmpziwxvi0 Q2 
,6448-2 Hvykw xlex ejjigx xli jixyw erh ri{fsvr 
mrjerx zme xli tpegirxe sv fviewx qmpo2 Tihmexv 
Gpmr R Eq2 950 97=ô 9;=2

542 Ps~ers0 N2? Kevg¶e1Epkev0 S2? Zepp0 S2? hi pe 
Xsvvi0 V2? Wgevezippm0 K2? Tmglmrm0 W2 ,644;-2 Fms1
pskmgep qexvmgiw jsv xli izepyexmsr sj mr yxivs 
i|tswyvi xs hvykw sj efywi2 Xliv Hvyk Qsrmxs1
vmrk2 6=,:-0 ;551 ;772

552 Gsqqmxxii sr Hvykw2 ,5==<-2 Risrexep Hvyk 
[mxlhve{ep2 Tihmexvmgw2 545,:-0 54;=154<<2

562 Hmi~1Hipkehs Vyfms0 N2? Fipqsrxi Qev1
x¶r0 F2Q2? Gleqm~s Qsvirs0 F2? Svxike0 Q2E2?  
Iwt¶r K«pzi~0 N2? Qevx¶ri~0 E2  ,6445-2 Er«pm1
wmw hiwgvmtxmzs hip w¶rhvsqi hi efwxmrirgme 
risrexep ir ryiwxvs qihms2 Viz2 Iwt2 Tihmexv2 
9;,:-0 8=518=:2

572 Jirk0 X2 ,5==7-2  Wyfwxergi Efywi mr 
Tvikrerg}2 Gyvv2 Stmr2 Sfwxix2 K}rigsp2 9,5-0 
5:1672

582 O{srk0 X2G2? V}er0 V2Q2 ,5==;-2 Hixigxmsr 
sj mrxveyxivmri mppmgmx hvyk i|tswyvi f} ri{ fsvr 
hvyk xiwxmrk2 Gpmr Gliq2 87,5-0 66916862

592 Lyiwxmw0 Q2E2? Glss0 V2I2 ,6446-2 Hvykw 
efywiÏw wqeppiwx zmgxmqw> mr yxivs hvyk i|tswy1
vi2 Jsvirwmg Wgmirgi Mrxivrexmsrep 56<0 641742
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5:2 Fev1S~0 F2? Opimr0 N2? Oevewosz0 X2? Osvir0 K2 
,6447-2 Gsqtevmwsr sj qigsrmyq erh risrexep 
lemv erep}wmw jsv hixigxmsr sj kiwxexmsrep i|ts1
wyvi xs hvykw sj efywi2 Evgl2 Hmw2 Glmph Jixep 
Risrexep Ih2 <<0 J=<1J5442

5;2 Epers0 Q2E2? Rksykqre0 I2? Swxvie Nv0 I2Q2? 
Keriwl Osrhyvm0 K2 ,6445-2 Erep}wmw sj rsriwxi1
vsmhep erxmmrăeqexsv} hvykw mr qigsrmyq erh mxw  

vipexmsr xs tivwmwxirx typqsrev} l}tivxirwmsr 
sj xli ri{fsvr2 Tihmexvmgw 54;0 94;19672

5<2 Piwxiv0 F2Q2? IpWslp}0 Q2? [vmklx0 P2P2? Wqi1
vmkpms0 Z2P2? Zivxiv0 N2? Feyiv0 Gl2V2? Wleroever0 
W2? Fehe0 L2W2? Glmt [eppw0 L2? Lyiwxmw0 Q2E2? 
Jmrriker0 P2T2? Qe~e0 T2P2 ,6445-2 Xli Qexivrep 
Pmjiwx}pi Wxyh}> Hvyk Ywi f} Qigsrmyq Xs|m1
gspsk} erh Qexivrep Wipj1Vitsvx2 Tihmexvmgw2 
54;0 74=175;2
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STXMQM^EGMĒR ] ZEPMHEGMĒR QIXSHSPĒKMGE HI PE GYERXMJMGEGMĒR 
HI EVW§RMGS TSV MR]IGGMĒR IR JPYNS1KIRIVEGMĒR HI 

LMHVYVSW1 IWTIGXVSQIXVĎE HI EFWSVGMĒR EXĒQMGE ,MJ1KL1IEE- 
TVIZME HIVMZEXM^EGMĒR GSR P1GMWXIĎRE 

Rezsrm0 Nypms E2? Spmzive0 Rerg} Q2? Zmppeeqmp Pitsvm0 Ihhe G2

G«xihve hi Xs|mgspsk¶e } Uy¶qmge Pikep0 Jegypxeh hi Jevqegme } Fmsuy¶qmge0 Yrmzivwmheh hi Fyirsw Emviw2 Pefsvexsvms hi Ewi1

wsveqmirxs Xs|mgsp»kmgs Erep¶xmgs ,GIREXS\E- Nyr¶r =9: ;s tmws0 ,5557- Fyirsw Emviw0 Evkirxmre2 Xip3je|> 9815518=:81<6<70 

9815518=:81<6<82

nrezsrmDjj}f2yfe2ev

Viwyqir> STXMQM^EGMĒR ] ZEPMHEGMĒR QIXSHSPĒKMGE HI PE GYERXMJMGEGMĒR HI EVW§RMGS TSV MR]IGGMĒR 

IR JPYNS1KIRIVEGMĒR HI LMHVYVSW1 IWTIGXVSQIXVĎE HI EFWSVGMĒR EXĒQMGE ,MJ1KL1IEE- TVIZME HIVMZEXM1

^EGMĒR GSR P1GMWXIĎRE2 Nypms E2 Rezsrm? Rerg} Q2 Spmzive? Ihhe G2 Zmppeeqmp Pitsvm2 Acta Toxicol. Argent. (2009) 17 (2): 48-542 Ip 

evw²rmgs ,Ew- iw yr gsrxeqmrerxi rexyvep uyi ejigxe yre eqtpme ~sre hi Evkirxmre2 Ip rmzip hi Ew ir ekye hi gsrwyqs iw yxmpm~ehs 

teve izepyev pe jyirxi hi i|tswmgm»r } ir svmre teve izepyev i|tswmgm»r e iwxi x»|mgs2 

Ip tviwirxi xvefens xyzs gsqs sfnixmzs pe stxmqm~egm»r } zepmhegm»r qixshsp»kmge hi yre x²grmge teve pe gyerxmĂgegm»r hi Ew 

_Ew wyqe A Ew mrsvk«rmgs ,EwM- / iwtigmiw qixmpehew> «gmhs qsrsqixmpevw»rmgs ,QQE- } «gmhs hmqixmpevw¶rmgs ,HQE-a0 tvshygxs 

hip qixefspmwqs hip EwM0 tsv mr}iggm»r ir ăyns1 kirivegm»r hi lmhvyvsw1 iwtigxvsqixv¶e hi efwsvgm»r ex»qmge ,MJ1KL1IEE-0 

tvizme hivmzexm~egm»r gsr P1gmwxi¶re2 Pe vigytivegm»r hi pew iwtigmiw iwxyhmehew> EwM ,EwMMM } EwZ-0 QQE } HQE jyi givgere ep 

544) ir xshsw psw gewsw2 Psw p¶qmxiw hi hixiggm»r } gyerxmĂgegm»r irgsrxvehsw jyivsr teve ekye } svmre> 6 } 7 Ùk3P? 9 } < Ùk3P 

viwtigxmzeqirxi } ip verks hmr«qmgs hi xvefens iwxefpigmhs jyi hiwhi 9 e ;9 Ùk3P0 tivqmxmirhs gyerxmĂgev Ew ir qyiwxvew hi 

ekye givgersw e psw iwx«rheviw mrxivregmsrepiw zmkirxiw teve zepsviw q«|mqsw hi Ew ir ekye hi gsrwyqs } ir svmre ir rmzipiw 

gsqtevefpiw gsr psw iwxefpigmhsw ir tsfpegm»r pefsvepqirxi rs i|tyiwxe2 Iwxe tvstyiwxe qixshsp»kmge iw yre epxivrexmze teve 

izepyev pe i|tswmgm»r ep Ew ir qyiwxvew hi ekye } svmre0 wmr rigiwmheh hi yxmpm~ev tvspsrkehsw tvi1xvexeqmirxsw hi qyiwxve0 hi 

jsvqe q«w v«tmhe } igsr»qmge2

Tepefvew gpeziw> Evw²rmgs? Zepmhegm»r qixshsp»kmge? Kirivegm»r hi lmhvyvsw0 Qsrmxsvis fmsp»kmgs2

Efwxvegx> STXMQM^EGMĒR ERH ZEPMHEXMSR QIXLSH JSV EVWIRMG UYERXMJMGEXMSR F] JPS[ MRNIGXMSR1L]HVMHI 

KIRIVEXMSR 1 EXSQMG EFWSVTXMSR WTIGXVSQIXV] ,JM1LK1EEW- EJXIV P1G]WXIMRI HIVMZEXM^EXMSR2 Nypms E2 Re1

zsrm? Rerg} Q2 Spmzive? Ihhe G2 Zmppeeqmp Pitsvm2 Acta Toxicol. Argent. (2009) 17 (2): 48-542 Evwirmg ,Ew- mw e rexyvep gsrxeqmrerx xlex 

ejjigxw e pevki evie sj Evkirxmre2 UyerxmĂgexmsr sj Ew mr hvmromrk {exiv lew fiir ywih xs izepyexi xli wsyvgi sj i|tswyvi erh Ew 

mr yvmri xs ewwiww i|tswyvi xs xlmw xs|mg2

Xlmw wxyh} emqih xs stxmqm~i erh zepmhexi e qixlshspskmgep xiglrmuyi jsv xli uyerxmĂgexmsr sj Ew _Ew wyq A mrsvkermg Ew ,EwM- / 

qixl}pexih wtigmiw> qsrsqixmpevwsrmg egmh ,QQE- erh hmqixmpevwmrmg egmh ,HQE-a0 tvshygx sj EwM qixefspmwq f} ăs{ mrnigxmsr1

l}hvmhi kirivexmsr1exsqmg efwsvtxmsr wtigxvsqixv} ,JM1KL1EEW-0 ejxiv hivmzexm~exmsr {mxl P1g}wximri2 Xli vigsziv} sj xli wxyhmih 

wtigmiw> EwM ,EwMMM erh EwZ-0 QQE erh HQE {ew gpswi xs 544) mr epp gewiw2 Xli pmqmxw sj hixigxmsr erh uyerxmxexmsr {ivi jsyrh 

jsv {exiv erh yvmri> 6 erh 7 μk3P? 9 erh < μk3P viwtigxmzip} erh e pmriev {svomrk verki jvsq 9 xs ;9 μk3P0 epps{mrk uyerxmj} Ew mr 

{exiv gpswi xs mrxivrexmsrep wxerhevhw sj qe|mqyq Ew zepyiw jsv hvmromrk {exiv erh yvmri weqtpiw {mxl pizipw gsqtevefpiw {mxl 

xlswi jsyrh mr tistpi rsr i|tswih sgytegmsrepp} 2 Xlmw qixlshspsk} mw e zepmh epxivrexmzi jsv ewwiwwmrk i|tswyvi xs Ew mr {exiv 

erh yvmri weqtpiw {mxlsyx xli riih sj tvspsrkih tvi1xviexqirx weqtpi0 qsvi uymgop} erh mri|tirwmzip}2 

Oi}{svhw> Evwirmg? Qixlsh zepmhexmsr? L}hvmhi kirivexmsr? Fmspskmgep qsrmxsvmrk

MRXVSHYGGMĒR
Ip evw²rmgs ,Ew- iw yr ipiqirxs eqtpmeqirxi 
hmwxvmfymhs ir ip eqfmirxi2 Pew iwtigmiw mrsv1
k«rmgew hi iwxi ipiqirxs wsr pew tvmrgmtepiw 
jsvqew uy¶qmgew tviwirxiw ir ip ekye wyf1
xivv«rie0 hi wytivĂgmi0 wyips } xeqfm²r ir pe 
qe}sv¶e hi psw epmqirxsw ,5-2

Pe i|tswmgm»r e Ew mrsvk«rmgs e xvez²w hi pe 
hmixe tyihi tvszsgev ijigxsw ehzivwsw wsfvi 
pe wepyh uyi mrgpy}ir g«rgiv hi tmip0 zinmke 
} typq»r2 Zevmsw te¶wiw gsqs Mrhme0 Glmre0 
Xem{«r0 Q²|mgs0 Glmpi } pe Evkirxmre0 tviwir1
xer ~srew irh²qmgew hi lmhvsevwirmgmwqs0 
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i|mwxmirhs ir pe egxyepmheh qmppsriw hi tiv1
wsrew i|tyiwxew e gsrgirxvegmsriw ipizehew 
hi Ew e xvez²w hip ekye0 gsrwmhivehew tivny1
hmgmepiw teve pe wepyh ,618-2
Ir pe Evkirxmre0 ep qirsw 6 qmppsriw hi tiv1
wsrew gsrwyqir ekye gsr gsrxirmhsw hi Ew 
wytivmsviw e psw zepsviw q«|mqsw tivqmwmfpiw 
,809-2 Pe gyerxmĂgegm»r hi Ew ir qyiwxvew hi 
ekye hi gsrwyqs le wmhs Àxmp teve izepyev pew 
jyirxiw hi i|tswmgm»r e iwxi ipiqirxs ,90:-2 
Irxvi psw qevgehsviw hi hswmw ijigxmze hi i|1
tswmgm»r0 pe gyerxmĂgegm»r hi Ew yvmrevms ,EwY- 
iw gsrwmhivehe pe qinsv livveqmirxe hmwtsrm1
fpi teve iwxefpigiv i|tswmgm»r vigmirxi e iwxi 
gsrxeqmrerxi ,;0<-2 Pe qe}sv¶e hi pew x²grmgew 
yxmpm~ehew ir pe egxyepmheh teve pe hixivqmre1
gm»r hi EwY viuymivir yre qmrivepm~egm»r tvi1
zme hi pe qyiwxve ,=156-2 Qihmerxi iwxi xvexe1
qmirxs wi tvshygi pe hiwxvyggm»r xsxep hi pe 
qexivme svk«rmge tviwirxi ppizerhs ip Ew xsxep 
e wy q«|mqs iwxehs hi s|mhegm»r ir wy jsvqe 
mrsvk«rmge2 Pe tviwirgme0 ir epmqirxsw tvshyg1
xs hi pe tiwge0 hi evwirsfixe¶re ,EwF- s hi ev1
wirsgspmre ,EwG- ,iwtigmiw hi ryps s qy} fens 
mqtegxs xs|mgsp»kmgs- tyihi ppizev e wsfviiwxm1
qev ip gsrxirmhs hi EwY tvszirmirxi hip gsr1
wyqs hi Ew mrsvk«rmgs e xvez²w hi pe hmixe ,57-2 
Tsv iwxi qsxmzs0 gyerhs wi etpmge pe qixshs1
psk¶e erxiw wiºepehe pe mrxivtvixegm»r hip viwyp1
xehs viuymivi mrjsvqegm»r ehmgmsrep egivge hi 
psw l«fmxsw epmqirxmgmsw hip tegmirxi2 
Ir pe fmfpmskvej¶e wi hiwgvmfir qixshspsk¶ew 
getegiw hi gyerxmĂgev wipigxmzeqirxi ip Ew 
xsxep0 tvshygxs hip qixefspmwqs hip Ew mrsvk«1
rmgs0 e Ăr hi izmxev tswmfpiw wsfviiwxmqegms1
riw ,5815:-2 Wmr iqfevks0 iwxi xmts hi qixs1
hspsk¶ew erep¶xmgew rs tvswtivevsr0 hifmhs ep 
ehzirmqmirxs hi pew x²grmgew hi iwtigmegm»r0 
tyhmirhs wiv epxivrexmzew teve euyippsw pefs1
vexsvmsw uyi rs gyirxer gsr pe mrjveiwxvygxy1
ve rigiwevme teve mqtpiqirxev tvsgihmqmirxsw 
hi iwtigmegm»r2 Ip sfnixmzs hi iwxi xvefens jyi 
stxmqm~ev } zepmhev yre qixshspsk¶e uyi tiv1
qmxe gyerxmĂgev wipigxmzeqirxi ip gsrxirmhs hi 
Ew mrsvk«rmgs ,EwM-0 ,EwMMM0 EwZ- ir qyiwxvew hi 
ekye } hip tvshygxs hip qixefspmwqs hip EwM 
ir qyiwxvew hi svmre ,EwMMM0 EwZ0 QQE } HQE-2 

QEXIVMEPIW ] Q§XSHSW
Viegxmzsw
Xshsw psw viegxmzsw w»pmhsw } p¶uymhsw jyivsr hi 
kvehs erep¶xmgs2 Ip «gmhs qsrsqixmpevw»rmgs jyi 
tvszmwxs tsv Gliq Wivzmgi IIYY2 Ip «gmhs hm1
qixmpevw¶rmgs jyi tvszmwxs tsv Wmkqe0 Wx Psymw0 
QS0 IIYY2 Psw iwx«rheviw hi EwMMM} EwZ nyr1

xs gsr ip «gmhs gpsvl¶hvmgs0 ip xixvelmhvsfsvexs 
hi wshms0 ip lmhv»|mhs hi wshms } pe P1gmwxi¶re 
jyivsr tvszmwxsw tsv Qivgo Uy¶qmge Evkirxmre2 
Ip rmxv»kirs0 emvi } egixmpirs jyivsr hi gepmheh 
ypxvetyve tvszmwxsw tsv MRHYVE W2E2 Teve xs1
hsw psw tvsgiwsw wi iqtpi» ekye hiwmsrm~ehe 
,5<06 Qá gq-2

Iuymteqmirxs
Pe gyerxmĂgegm»r hi Ew jyi viepm~ehe ywerhs 
yr iwtigxv»qixvs hi efwsvgm»r ex»qmge ,IEE- 
,qships EE 8;90 ZevmerÌ- iuymtehs gsr yr ki1
rivehsv hi lmhvyvsw ,KL- ,ZKE;;0 ZevmerÌ- } 
yre giphe hi gyev~s gepirxehe gsr yre ppeqe hi 
emvi3egixmpirs2 Pe mr}iggm»r ir ăyns hi qyiwxvew 
} iwx«rheviw jyi viepm~ehe yxmpm~erhs yr wmwxiqe 
hi mr}iggm»r qeryep ,Vish}ri ;569- tvszmwxs 
gsr yr pe~s hi mr}iggm»r hi 644 ÙP0 egstpehs 
ep kirivehsv hi lmhvyvsw2 Pew wiºepiw iwtigxvs1
q²xvmgew sfxirmhew jyivsr vigspigxehew sr pmri 
} erepm~ehew yxmpm~erhs yr wsjx{evi teve er«pmwmw 
hi hexsw gvsqexskv«Ăgsw GlvsquyiwxXQ Glvs1
qexskvetl} [svowxexmsr0 Xlivqs Uyiwx0 YWE2 

Hixivqmregm»r hi EwM 
Ew mrsvk«rmgs ,EwMMM0 EwZ- } wyw jsvqew qixmpe1
hew0 QQE } HQE2 Ip er«pmwmw hip gsrxirmhs 
hi Ew ir svmre ew¶ gsqs ir ekye jyi viepm~ehs 
tsv mr}iggm»r ir ăyns 1kirivegm»r hi lmhvyvsw1
iwtigxvsqixv¶e hi efwsvgm»r ex»qmge ,MJ1KL1
IEE-0 qixshspsk¶e hiwevvsppehe e tevxmv hi psw 
xvefensw hiwgvmtxsw tsv Kys } gsp2 ,5==;- ,58-0 
Pi } gsp2 ,5==8- ,59- } Gevvivs } gsp2 ,6445- ,5:-2 
Jyrheqirxs> ip tvsgihmqmirxs wi fewe ir uyi 
ip evw²rmgs mrsvk«rmgs ,EwMMM / EwZ- } psw qixe1
fspmxsw qixmpehsw ,QQE / HQE- wsr iwtigmiw 
evwirmgepiw uyi kiriver evwmrew gyerhs ²wxew 
wsr wsqixmhew e yr qihms «gmhs } vihygxsv0 
jsvqerhs pew viwtigxmzew evwmrew gsr zipsgm1
hehiw hi vieggm»r hmjivirxiw irxvi w¶2 Ip Ew ep 
vieggmsrev tvizmeqirxi gsr pe P1gmwxi¶re ir 
qihms «gmhs0 svmkmre gsqtyiwxsw xmshivmzehsw 
uyi kiriver evwmrew e zipsgmhehiw wmqmpeviw ps 
gyep tivqmxi pe gyerxmĂgegm»r hi pe wyqe hi 
ippsw wmr pe wsfviiwxmqegm»r s wyfiwxmqegm»r 
hi sxvew iwtigmiw2 Pe EwF } EwG0 iwtigmiw ev1
wirmgepiw tviwirxiw ir epmqirxsw tvshygxsw hi 
pe tiwge } hi ryps mqtegxs xs|mgsp»kmgs0 rs ki1
river evwmrew ir pew gsrhmgmsriw wiºepehew } 
tsv irhi rs wsr getegiw hi hev yre wiºep iw1
tigxvep uyi tyihe ppizev e pe wsfviiwxmqegm»r 
hip gsrxirmhs hi Ew hi mqtsvxergme xs|mgsp»km1
ge2 Psw xmshivmzehsw jsvqehsw vieggmsrer gsr 
ReFL8 } LGp teve kirivev pew gsvviwtsrhmirxiw 
evwmrew uyi wsr evvewxvehew tsv yre gsvvmirxi 


