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Ba MBeha va guyoapliomon Wwitepa v Ap. Mdapiev Bdokes yuoo v eEaipetikn
cuvepyacio mov elyape, TG MOAVTIUES GULUPOVAEG, KaBDC kot Vv emifAeym ko
kaBodnynon kab’ OAn ™ Sudpkela TG TTVYOKNG HEAETNG OTtmg kot v Ap. Katepiva
Apbxkov yuw v moAvTyun Ponbewa ¢ oe Kdmowo omd TO TMEPAPATO TO OTOiN
npaypatoromOnkav. Eniong 6o n6ska va guyapiomow v ZtéAlo [oappdkn yio v
cuvepyacio Tov elyaple yio T dnpovpyia TG dNUOGIELONG LEPOVS TOV OMOTEAEGUATMOV
™G mopovcos peAéng. Télog, Ba NBedla va evyOPICTIC® TNV OKOYEVELD OV Y10l TNV

oTNPIEN Kol T CLUTAPACTACT] GE OAN TNV OKAONUOIKT LoV TopEiaL.



ITEPIAHYH

X1 mopovoa TTLYLNKN epyocio £ytve e&€taom e ToEIKOTNTOG KOl O1GTPOYOVIKOTNTOG
™G AOVTAVIVIG SLOPOPETIKOV GVYKEVIPMGEMY ©TOVG opyavicpovg Vibrio fischeri ot
Daphnia magna kot oto @utd Sinapis alba xot Sorghum saccharatum evd n
0lOTPOYOVIKOTNTO, HEAETNONKE oTn YeveTikd tpomomouévn (oun Saccharomyces
cerevisiae. Ta €idn To 0mOi0, YPNGILOTOMONKOV AVTITPOCHOTEDOVY EVO. GVYKEKPIUEVO
nepBairov (m.y. £60p0oG, YAVKA vepd K.0.) TPOG UEAETN TNG TOEIKOAOYIKNG OpAONG TNG
Aovmavivng. Koplo péinua amotélece 0 mpoodoptoog TG AmoPLYNS TNG OPVITIKNAG
dpdiong g Aovmavivig otav elevbepwbei 6to TEPIPAALOV. Ady® ENAEWYNMC EPELVADV TNG
dpdiong g Aovmavivig 6To vePO Kot TO £00POG 1) TAPOLGA Epyacio KpIveTol LeyAAng
onuaciog. H Aovravivn n onoia ypnoponodnke ot perétn mponie and to Lupinus

albus.

Apywcd €ywvav ta mepdpoto peAétng g ofelag tofwotnTag TG Aovmaviving oto
Bakmpro Vibrio fischeri ta omoia PaciCovtav oty peimon g Propwtodyslog tov
Bakmpiov ot mapovsia ToEKNg ovoiag. H o pétpmon g Progwtavysiog
TPOLYLLOTOTTOLEITOL LE TN YPNOT TOL AOVUIVOUETPOV PETA amd S kat 15 Aentd éxBeong o
to&ikn ovoia 1 omoia Ppiokotav ce cvykevipmoelg 2000 mg/L - 0.23 mg/L. And Tig
petpnoeilg mov Aopfdvoviot voroyiletar to ECso yia k40e ypovo. Ta amoteréopato and
TG petpnoelg g oeia to&ikotntag tov Baktnpiov nrav 89 mg/L petd and 5 Aentd evod

petd amd 15 Aemtd nrov 47 mg/L.

Y10 devtepo meipapa perethOnke n o&eia toikdTnTa 610 KOpkivoeldég Daphnia magna.
Méow tov melpdpatog LETPHONKE 1 AKIVNTOTOINOT] TOL KOPKIVOELOOVG GE OLOPOPETIKES
ovykevipwoelg g ovoiag (50 mg/L - 3.125 mg/L) petd and 24 ko 48 dpeg EkBeong Tov.
Me Bdon v axwvntonoinon vroroyiletar To ECsoyra ke dpa pétpnong Eexympiotd pe
ta anoteréopata va givor 60 mg/L kot 12 mg/L petd and 24 xor 48 mpeg £kbeong,

avTioTO(O GTH AOVTTOVIVY.

Y10 €nOUEVO TEIpApLO YpNCIHLOTOMONKOY dVO €101 PLT®V, TO LOVOKOTVANGOVO Sorghum
saccharatum kot 1o dwotvAndovo Sinapis alba. Amod avtd to €idn pekenOnke M
avaoTOA TG PAACTNONG OAAG KoL 1) ovATTTUEN TV PldimV Le oéppata Tov Kabe puton
Eexyoprotd. Ot petprioelc AMednkav petd amd 96 dpeg €kbeong TtV omepudTmV 01N

TOEIKN LGN LE TIC GUYKEVIPMGELS GTIG 0Toieg extéOnKav va eivan 100 mg/L - 6.25 mg/L.
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Ta amoteléopato aQopovLGAV TN UEAETN TNG XPOVIOG TOEKOTNTAG TG AOVTOVIVIG Kot
HEG® AVTAOV VITOAOYIGTNKE TO TOGOGTO OVOGTOANG Yo TNV avATTLEN TV PLUdimV dALY
KOl TO TOGOGTO AVAGTOANG QUTPWGONG TOV GIEPUATOG. ATO TO ATOTEAEG LT PAVIKE TMG
M Aovmavivn glye Betikn enidpacn oty avamtuén tov dikotvAndovov utov S. alba evd
0T0 HOVOKOTLANGOVO @utd S. saccharatum emnpéoace 1060 ™ PAAoTnon 6GO Kot TV
avantuén tov. To m0600Td avacToAng ¢ PAdotnong tov Kupaivetal peta&d 80% v
TO TOGOGTO AVOAGTOANG GTNV avamtuén Tov pldiov Ntav 97-99.7 % 6115 GLYKEVTPAOGELS

100 mg/L —12.5 mg/L.

210 TehevTaio TEIpOp TOV TPaAyHOTOTOMONKE HeAeTHONKE N emidpacn TS Aovmavivng
GTNV OlGTPOYOVIKOTNTA. XTO TEIPOLLO XPNGLOTOMONKE 1 YEVETIKA TpOoTOTOtuéVT {oun
Saccharomyces cerevisiae. Avotvydg dgv mapatnpOnKe 016TPOYOVIKOTNTO 1| OmOio
ocvoyetiomke pe mBavy poAvvon g LOung mov ypnopomomnke, KATL TO OMOiO0

Bpétnke péom g perémng tov derypdtov {oung pe PCR.

Me Bdaon ta amoteléoupato To omoion ANeOnKav mwapotpnOnke n To0EKN OpAcn NG
Aovzovivng ota €idn ta omoia peAetiOnkay, ektdc and to S. alba, pe anotéleopa dtov
extelel 010 mePPAALOV va ExEL APVNTIKEG GUVETELEG ALPOV QVTA TO €101 aoTELOVV PEPOG

™G TPOPIKNG OALGIONG.

[Tapdia avtd TpoteiveTal 1 TEPATEP® PEAETT GE OPYAVICUOVS TOV TEPBAALOVTOG TOGO
Y. ™ Aovmoavivy 660 Kot Yoo TN OTPOPTEIVY, €POCOV M OTPUPTEIVI] HEGO OO
amoteAéopato peAeTdv Bewpeital mo tolikn and tn Aovravivn. Emniong, mpoteivetan kon
N TEPAUTEP® PEAETN TNG OPAOMG TNG AOVTTAVIVIG BTNV OIGTPOYOVIKOTNTO 0POV HECH TNG

TopoVcaG LEAETNG dev Bpédnie KATO10 mOTEAEG AL

AgEearg xhewrd: lovmavivn, Vibrio fischeri, Daphnia magna, Sinapis alba, Sorghum

saccharatum, Saccharomyces cerevisiae, owstpoyovikdtnTa
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ABSTRACT

This research aims to determine the toxicity of several concentrations of lupanine on
Vibrio fischeri , Daphnia magna and the plants Sinapis alba and Sorghum saccharatum.
The estrogenicity of the compound was also studied in the genetically modified yeast
Saccharomyces cerevisiae. V. fischeri, D. magna, S. alba and S. saccharatum represent
a specific environment (eg soil, fresh water, etc.) and we used them to study the
toxicological effect of lupanine, when released into the environment. Due to the lack of
similar experiments focusing on the toxic effects of the compounds in water bodies and
the soil, the information provided in the current study can be significant. The lupanine
which used in the study was proceed from Lupinus albus.

The experiment on Vibrio fischeri was based on the reduction of the bacterial
bioluminescence in the presence of the toxic substance. The exposure period was 5 and
15 minutes before measuring the bioluminescence by using the luminometer. Afterwards
the ECso was calculated for each exposure period. The results from the acute toxicity
measurements of the bacterium were 89 mg/L after 5 minutes and after 15 minutes 47
mg/L.

Acute toxicity on Daphnia magna was also studied. The exposure period was 24 and 48
hours, for each the ECsowas calculated by estimating the immobilization of the organism
with the results being 60 mg/L and 12 mg/L after 24 and 48 hours of exposure,
respectively.

The plants Sorghum saccharatum (monocotyledon) and Sinapis alba (dicotyledonous)
were also used as biomarkers regarding their growth inhibition, that was monitored based
on the length of roots, as well as the germination index given as the number of germinated
seeds, as the endpoints. The measurements were taken after 96 hours of exposure and the
concentrations of exposure were 100 mg/L - 6.25 mg/L. Subsequently, growth inhibition
was correlated to lupanine concentration and the corresponding ECso values were
calculated. The results showed that lupanine had a positive effect on the growth of the
dicotyledonous S.alba. Lupanine severely impacted the root growth of S. saccharatum
demonstrating inhibition that ranged between 97 and 99.7% for the four highest alkaloid
concentrations employed (100, 50, 25 and 12.5 mg/L). The alkaloid also inhibited the

germination of S. saccharatum (40-80%) in the four highest concentrations tested.
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In the last experiment, was studied the effect of lupanine on estrogenicity with S.
cerevisiae. Unfortunately, no estrogenicity was observed which was associated with
possible infection of the used yeast, which was found by the study of yeast samples by
PCR.

Based on the results, lupanine was observed except for S. alba, with the result that when
exposed to the environment it has negative consequences. However, it is proposed to
further study environmental organisms for lupanine and sparteine, since sparteine is
considered to be more toxic than lupanine through study results. It is also proposed to
further study the effect of lupanine on estrogenicity since no results have been found

through this study.

Keywords: lupanine, Vibrio fischeri, Daphnia magna, Sinapis alba, Sorghum

saccharatum, Saccharomyces cerevisiae, estrogenicity
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