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Abstract. There are more and more substances coming in contact with people and environment, they
have got genotoxic features, which cause hereditary illnesses and tumors. Though cancer treatment becomes
more and more effective, still the amount of deaths from tumors caused by harmful substances are increasing
from year toyear. To reduce the effects ofthese harmful substances, they should be detected and avoided
To perfom experiments using Saccaromyces cerevisiae mutagenicity testsystem and Escerichia coli SOS
chromotest to find out biologicaly active substances used in labs and industry, also its mixture or separate
compounds possessing genotoxicity with other substances. The genotoxic properties of 11 substances were
studied. Results showed thatformaldehyde, urethane, acridine orange, acridine yellow, furazolidone, nalidixic
acid, hidrogen peroxide, potassium bichromate, was a strong inducers of the genotoxic disorders.
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levads
Veicot eksperimentus zinatniskajas laboratorijas un analizes medicinas un raZoSanas
laboratorijas, iznicinot mikroorganismus - virusus, baktérijas, sénites un vienStnus - tiek
izmantotas vielas ar augstu biologisko, taja skaitd mutagéno un kancerogéno (genotoksisko)
aktivitati [1]. Kontakta ar SIm vielam atrodas saméra daudz cilvéku. DiemZél par daudzam no
tam trdkst informacijas, kadas novirzes cilvékam tas izraisa. Galvena 3o vielu izmantoSanas
bistamiba ir saistTta ar to genotoksicitati (mutagenitati, kancerogenitati un teratogenitati), kura
neizpauzas taltt, bet gan péc gadu desmitiem vai tikai nakamajas paaudzés.
Talu ne tikai darbinieku saskarsmes dé| ar laboratoriju kimiju tas ir japéta. Genotoksicitates
parbaudes nepiecieSamibu nosaka vél sadi aspekti:
1) Qdenu un citu vides substratu piesarnoSana, kuros nonak laboratoriju kimija [2,3];
2) eksperimentu klidu veidoSanas, lietojot fiksatorus genétiska materiala izmainu pétisanai,
kuri pasi izraisa genétiskas izmainas [:1];
3) vielu ar dezinficéjoSam TpaSibam izmantoSana medicina, partikas produktu un kosmétikas
materialu pasargaSanai no infekcijam [3];
4) vairaku no Sim vielam izmantoSana plasaka razoSana (formaldehida, kalija dihromata,
OdenraZa peroksida u.c.), no kurienes tas nonak apkartéja vide [4,1].
Sis vielas jau ilgaku laiku ir zinatnieku uzmanibas centra, bet vél pilnigi drosi noteikt to
bistamibas pakapi cilvekam nevar. Neviena no Iidz Sim pielietotajam genotoksicitates
noteikSanas metodéem nedod 100 % atbildi par to, vai attieciga viela ir genotoksiska cilvékam,
vai nav. Ar visbiezdk izmantojamajam ekspresmetodém - Ames testu (Salmonella
tiphymurium testkulttiras) un Escherichia coli SOS hromotestu- iegdtie pozitivie rezultati 60-
70% sakrit ar So vielu kancerogenitati ziditajiem. Tacu, ja viela neuzrada genotoksisko
aktivitati ar minétajam testkultGram, tas vél nenozimé, ka tai nav Sadas iedarbibas uz
ziditajiem un cilvéku. It TpaSi tas attiecas uz vielam, kuras ziditdju organisma aktivé
citohroma P-450 sisttma. So vielu genotoksicitates izvértédanu un bistamibas noteik3anu
apgratina arT tas, ka vairums no tam aktivitati uzrada saméra Sauras pH, temperattras un
koncentraciju robezas. Masu darba mérkis bija vairdku sadzivé un laboratorijas izmantojamo
vielu parbaude uz genotoksisko aktivitati ar mikroorganismu testsistemam.

168


mailto:iekabs.raipulis@rpiva.lv

Materiali un metodes

Darba izmantotas rauga Sacharomyces cerevisiae Peterhofas XII rases genétiskas linijas, no
kuram iegatas adenina deficitas (auksotrofas) diploidas ade2 géna heteroalélas H9 un H10
kultdras, ar kuram pétita spontanas un inducétads konversijas bieZuma rasanas un elpoSanas
defictto mutantu veidoSanas. Uzskaitot inducétds konversijas bieZumu un elpoSanas deficTtos
mutantus, analizéta formaldehida un wuretdna genotoksicitate [5]. Tapat izmantojam
konkrétajiem pétiSanas apstakliem loti jutigo un art precizi kalibréjamo Escherichia coli SOS
hromotesta metodi. Metode balstas uz divu fermentu - P-galatozidazes, kuras aktivitati
ietekmé DNS bojajumi, un DNS bojajumu neinducéjama fermenta - sarmainas fosfotazes
aktivitaSu spektrofotometriskas noteikSanas metodi [s]. Inducéjama fermenta P-galatozidazes
aktivitates palielinaSanas pret neinducéjama fermenta - sarmainas fosfotazes - aktivitati,
iedarbojoties ar analizéjamo vielu, liecina par bojajumu raSanos DNS molekula, t.i.,
genotksicitati. P-galatozidazes un sarmainas fosfotazes aktivitatates apréekina péc Kvaolarda
un Hofnunga metodes [7]: vienibas=A.420xI03/ (A::0=0ptiska blivuma vientbas= A420xI03/
pie 420 nm; t- substrata parveidoSana minadtés). Indukciju augstdku par 1,5 uzskata par
robezu, virs kuras pétama agenta iedarbiba ir izraisijusi genétiskas izmainas. Ar E.coli SOS
hromotesta metodi analizéjam vairaku laboratorijas un medicinas iestddés izmantojamo
dezinfekcijas vielu (kalija dihromatu, formaldehidu, Gdenraza peroksidu, furezolidonu),
fiksatorus, gatavojot citologiskus preparatus hromosomu aberaciju pétisanai (glutaraldehidu,
formaldehidu), preparatu krasvielas (akridindzeltenais, akridinoranzais), antibiotisko vielu
(nalidiksinskabi). Péttjam vielas, kuras izmanto olbaltumvielu izdaliSanai un liptdu SkelSanai
(hloroformu, acetonu), k& art vairakas anestézijas vielas, kuras Sobrid tiek izmantotas, veicot
kirurgiskas operacijas vai citas mediciniskas proceddras. Pétljumi veikti LU Mikrobiologijas
un biotehnologijas institGta.

Rezultati un to izvertéjums

Izmantojot E.coli SOS hromotesta metodi, més parbaudijam 11 laboratorijas saméra plasi
izmantotas vielas: krasvielas - akridindzelteno un akridinoranzo, fiksatorus - glutaraldehidu,
formaldehidu, dezinfekcijas un laboratoriju trauku mazgaSanas Itdzeklus - kalija dihromatu,
formaldehidu, GOdenraza peroksidu, Skidinatadjus - acetonu, hloroformu un medicina un
razoSana izmantojamo uretanu un nalidiksinskabi.

Indukciju, augstaku par 1,5, kas ir robeza, virs kuras vielu uzskata par genétiskas izmainas
izraisoSu, masu eksperimentos uzradija furazolidons, formaldehids, nalidiksinskabe, Gdenraza
peroksids, kalija dihromats, akridinoranzais un akridindzeltenais (1.tabula). Zem S$1s robeZas,
tatad neizraisa ticamas genétiskas izmainas - acetons, glutaraldehids, hloroforms un uretans

1.tabula
Ar E.coli SOS hromotesl u analizéto vielu genoto csicitate
N.p.k Viela Koncentracija, mg/ml Indukcija

1 Acetons - (CH3):CO 0,50 0

2 Akridindzeltenais 0,30 4,0

3 Akridinoranzais 0,25 1.8

4 Formaldehids - HCHO 30 2.2

5 Furazolidons 2,05 10,7

6 Glutaraldehids 0.10 0

7 Hloroforms 0,20 0

8 Kalija dihromats - K:CT:0O~ 0,20 1,7

9 Nalidoksinskabe 1,104 12,8

10 Uretans 0,50 0

11 UdenraZa peroksids - H-O: 1,10-4 3,3
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Par uretanu jau varéja prognozét negativu rezultatu, jo uretans ir metaboliski aktivéjama viela,
tatad genotoksisko aktivitati ieglst eikariotu S0nas, kuras ir citohroma cit-450 sistéma, kas
metabolizé ksenobiontus. Visaugstako indukcijas pakapi - 12,8 - uzradija nalidiksinskabe,
furazolidons - 10,7, citas zemaku. Genotoksicitates noteikSanai izmantotas vielu
koncentracijas ir zeméakas par letalitati izraisoSajam.

Formaldehida genotoksicitate tika noskaidrota, arT izmantojot S.cerevisiae mutaciju
noteik3anas sistému. Izmantoto formaldehida koncentraciju robezas no Ipg/ml lidz 70pg/ml,
rauga 3$unu izdzivotiba kritas no 99,8% Iidz 0. Sajas koncentracijas proporcionali
formaldehida devas pieaugumam palielinds alélas konversijas bieZzums, tacu elpoSanas
mutantu raSanas bieZzums ir niecigs. Formaldehids nelielas koncentracijas ir dabisks Sdnu
metabolits. lespéjams, tadé| ir ierobeZota tieSo punktveida mutaciju raSanas raugam.

» tabula ir apkopoti literatiras dati par masu pétito vielu genotoksicitati citas mutaciju
uzskaites sistémas.

2.tabula
Analizéto vielu genotoksicitate dazadas testsistémas
Vielas nosaukums Izrpan- Ames h?(?rr?o Z.Td_itaj_u Kaqce_rogéns Gongdo-
toSana tests sistémas cilvékam toksisks
tests
Acetons Skidinatajs
Akridindzeltenais Krasviela + +
Akridinoranzais Krasviela + +
Dihrom ats O ksidants + + Mikronukl ugr.
kancerogens
Formaldehids Fiksators, + + Klastogens 2.B gr.
dezinfekc. DNS kancerogéns
parravumi
mut. lim f.
Furazolidons Dezinfekc. + + M utageéns N av pétijumu Spermato-
toks.
Glutaraldehids Fiksators + - - - Embriotoks.
Hloroforms Skidinatajs - - +
Udenraza O ksidants + - +
peroksids
N alidoksinskabe Dezinfekc. + + N av Nav inform.
inform.
Uretans M edic. - - M utagéns Kancerogeéns

Formaldehida mutagéna aktivitate ir konstatéta daudzas organismu grupas no baktéerijam Iidz
ziditajiem (2.tabula) [8;4]. Formaldehidam ir konstatéts arT sinergiskais efekts mijiedarbiba ar
jonizéjoSo radiaciju un N-metilurinvielu eksperimentos ar Kinas karnisu plausu fibroblastu
Sanam [9]. Formaldehidam ir arT kancerogénais efekts ziditaju modelsistémas [10]. Lietojot
formalinu dezinfekcijai koncentracija (3,7%), tas izraisa DNS bojajumus analizéto augu un
sénu Sonas [1]. Tapat formaldehida kancerogenitate ir konstatéta epidemiologiskajos
pétijjumos cilvéku grupas, kas atrodas regularda saskaré ar formaldehidu. Noskaidrots, ka,
formaldehidu lietojot ka fiksatoru biologisko preparatu pagatavos$ana, tas izraisa hromosomu
parravumus. Tatad iegltie rezultati par kada faktora ietekmi uz hromosomu struktdru var
neatspogulot Tsteno sakaribu, jo preparata sagatavosana bads raditi bojajumi.

Rauga S.cerevisiae testsisttma uretana iedarbibas rezultatd palielinas gan alélas konversijas
biezums, arT elpoSanas deficito mutantu raSanas biezums, kas parliecinoSi apstiprina uretana
genotoksicitati eikariotu sisttmas. Zemakajas uretdana koncentracijas konversijas biezuma
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pieaugums ir proporcionals uretana koncentracijas pieaugumam. Tacu, sasniedzot noteiktu
uretana koncentraciju, konversijas biezums nepalielinas. So efektu var izskaidrot ar to, ka
uretana genotoksiska aktivitate ir atkariga no Stnas metaboliskds uretana parveidoSanas par
epoksietilkarbamidu [11]. Ja uretana koncentracija ir augstaka par to, ko spéj parveidot
metaboliskas aktivacijas sistema, konversijas bieZums nepalielinds. Uretanu izmanto
farmakologisko preparatu sastava, taja skaita ari ka pretvéZza Kimiskas terapijas Idzekli.
Uretana genotoksiskd aktivitate liek uzmanigi izturéties pret Sis vielas izmantoSanu
mediciniskajos preparatos un nonakSanu kontakta ar cilvéku. Tafu E.coli SOS hromotesta
eksperimentos uretans neuzrada genotoksisko aktivitati (1.tabula). Eksperimentali parbaudot
vairaku vielu genotoksisko efektu ar Saccharomyces cerevisiae konversijas inducéSanas testu
un E.coli SOS hromotestu, tika konstatéta abu testsisttmu zinama atSkiritba jutiba uz
noteiktdm genotoksiskajam vielam. Ta, pieméram, formaldehids un uretans, kuri loti efektivi
inducéja genétiskas izmainas S.cerevisiae testa, ar E.coli SOS hromotestu uzradija tikai vaju
genoioksicitati. Ja uretana iedarbibas atSkirtbas var izskaidrot ar citohroma P-450 trOkumu
E.coli SOnas - uretans ir metaboliski aktivéjamais genotoksins, tad formaldehida jutibas
atskirtbai irjameklé cits izskaidrojums.

Uretana un formaldehida vienlaiciga iedarbiba deva aditivo, t.i., summéjoSu konversijas
biezumu inducéjoSo efektu. Ta ka formaldehidam bija konstatéts sinergeétiskais efekts ar
daZziem citiem mutagéniem, to varéja sagaidit arT mijiedarbiba ar uretanu. Tomér Sis efekts
izpalika.

Parbaudot vairaku medikamentu iespéjamo genotoksicitati ar SOS hromotestu, konstatéjam,
ka preparats furazolidons izraisa ievérojamu mutaciju daudzuma pieaugumu. Furazolidons -
N-(5-nitro-2furfulidium)-3 - aminooksizolidons 2. Sastopams arT ar nosaukumu Diafurons,
Furosons, Neftins, Neokolens, Nifulidons u.c., dzeltens vai zalgandzeltens pulveris, bez
smarzas, ar raogtenu gar3u. Efektivs pret grampozitivdm un gramnegativam baktérijam. Lieto
galvenokart zarnu infekciju (dizentérijas, védertifa, paratifa) un partikas toksisko infekciju
arstéSanai. Lieto arT lambliozes un trihomonozes arstéSanai. Vaji iedarbojas uz strutainam un
anaerobam infekcijam. Izmanto alkoholisma arstéSanai, jo tas iedarbojoties caur
monoaminooksidazi (MAO) izraisa riebumu pret alkoholu. Furozolidonu izmanto ka
dezinfekcijas ITdzekli laboratorijas. Furazolidona kancerogénais efekts ir konstatéts pétijumos
ar zivim [12]. Ta genotoksicitates dél, cilvékiem vajadzétu censties izvairities no saskarsmes
ar to.

Antibiotiska viela - nalidiksinskabe, kam ir plaSs baktericidais iedarbibas spektrs un ko lieto
ka dezinfekcijas Iidzekli, uzrada augstu genotoksisko aktivitati mdsu pétijjuma ar SOS
hromotesta metodi, tdpat arT pétijumos ar Ames testu [2]. DiemZél literatdra nav atrodami
pétijumi, kuros §T viela batu parbaudita ar citam testsistémam eikariotu sistémas.

No laboratorijas izmantojamajiem citostatikiem, preparatu fiksatoriem, preparatu
krasvielam - dihromats. Gdenraza peroksids, akridinoranzais. PlaSi izmantojamais Gdenraza
peroksids ka spécigs oksidants veido hidroksila radikalu, kurs$ iedarbojas uz Stnu lipidiem,
olbaltumvielam un DNS. E.coli SOS hromotesta minétas vielas uzrada genotoksisko
aktivitati. Literatdras avotos ir atrodama informacija, ka kalija dihromatam un Gdenraza
peroksidam ir genotoksiska aktivitate augstako organismu testsisttmas (. .tabula) [14].

No apgrozibas hloroforms ka anestézijas Iidzeklis ir iznemts ta toksicitates dél. SOS
hromotestd hloroforms neuzrada genotoksisko aktivitati. Tagad hloroformu lieto galvenokart
laboratorijas lipidu SkidinaSanai un olbaltumvielu izdaliSanai, kur tas nonak saskaré arl ar
pétniekiem. Hloroforms rodas ari dzerama 0Gdens hloréSanas rezultata. Hloroforms ir
kancerogéns un gonadotoksisks augstakajiem organismiem [13]. Diemzél hloroforma
gentoksicitates noteikSana, taja skaita arT Gdeni, ir saistita ar vairakam problémam.
Hloroforma genotoksicitati var parbaudit, tikai iz8kidinot to ellas. Atkariba no ta, kada ella ir
skidinats hloroforms, izmainas ta genotoksicitate. Tadél hloroforma, kur§ veidojas dzeramaja
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Gdent hloréSanas rezultata, genoioksicitati pétit ir grati. Hloroforms turklat neizraisa
genétiskas izmainas mikroorganismu testsisttmas (Ames testa un Escherichia coli SOS
hromotestd), jo janotiek td metaboliskajai aktivéSanai. Augstako organismu 3anas hloroforms
tiek parversts par fosgénu, kur$ art izraisa genétiskos bojajumus [15]. Acimredzot hloroforma
testéSanai ar mikroorganismiem ir jaizstrada ta aktivacijas sistéma.

Ar E.coli SOS hromotestu parbaudijam art tris Sobrid medicind izmantojamos anestézijas
Iidzeklus - ketalaru, etomidatu un rekofolu. Ketalaram ar SOS hromotetstu tika konstatéta
genotoksiska  aktivitate. Ketalars -  2-(orto-horfenil)-2-(metilamino)-cikloheksanona
hidroksids, zinams arT ar nosaukumu kalipsols, ketamins, vetalars u.c. - ir balts, kristalisks
muskuli. Etomidats un rekofols atseviski neizraisija genotoksisko efektu. Tacu ketalara,
etomidata un rekofola maisijums deva : reizes augstaku genotoksisko efektu, neka lietojot
ketalaru vienu paSu. Tatad etomidats un rekofols, nebddami ar genotoksisko aktivitati,
palielina ketalara genotoksisko efektu. Sis fenomens vél irjapéta sikak

Genotoksicitates noteikSanas rezultati vienmér ir saistiti ar dazadu blakus faktoru ietekmi,
tadél dazados pétijumos, stradajot pat ar vienu un to paSu testsistému, nereti ir atSkirigi
rezultati. Svarigi, kddas vielas vienlaicigi ar parbaudamo vielu atrodas maisijuma. Pieméram,
H:0: genotoksisko aktivitati ievérojami paaugstina dzelzs jona klatbatne [16]. Vai arT C
vitamTnam nav genotoksiskas aktivitates, bet vara klatbatné ta paradas. Acimredzot abos
gadijumos veidojas aktivie skabekla radikali, kas arT izraisa DNS bojajumus. Formaldehids
tird veida nav izteikti genotoksisks, bet fiksatoros kopa ar etanolu izraisa ievérojami vairak
DNS bojajumu. Formaldehids klast genotoksiskaks arT pie pH 3 un 40°C, salidzinot ar
aktivitati pie pH 7 un istabas temperatra. Mdsu pétijuma iegatie rezultati liek loti rapigi
izvertét tas vielas un reagentus, ar kuriem laboratorijas un sadzivé biezi nonakam saskaré, ja
tie uzrada genotoksisko aktivitati jau mikroorganismu testsisttmas. Tomér galigos
secingjumus var izdarit tikai tad, ja ir veikti ne tikai pétijumi, bet arT ar apkopoti
epidemiologiskie materiali [17].

Summary

In this day pollution by organic compounds in the environment extends widely and the effects
on human health are feared. More substances coming in contact with people and environment
have got genotoxic features, which cause hereditary illnesses and tumors. Though cancer
treatment becomes more and more effective, still the amounts of deaths from tumors caused
by harmful substances are increasing from year to year. To reduce the effects of these harmful
substances, they should be detected and avoided. Determination of genotoxic pollution and it
dangerousness for living being is possible only with using biological methods. Unfortunately,
there is no one universal system what lets us to determine the genotoxicity of some chemicals,
which are widely used in laboratories (for scientific and practical purposes) as organic
solvents, cytostatics, disinfectants and at al.

The researches are based on the yeast Saccharomyces cerevisiae and SOS chromotest of the
bacteria Escherichia coli test systems. Saccharomyces cerevisiae diploids H9 and H10 were
obtained from Peterhoff genetic lines of XII race yeast. Heteroallelic diploids are adenine-
deficient, and they accumulate red pigment in their cells. The number of secondary white
colonies estimates the frequency of conversion. [5] Genotxicity assays were carried out using
SOS chromotest. This test is base on using the genetically modified Escherichia coli PQ37
strain, in which the lacZ is under the control of the sfiA gene. [¢] Genotoxicity in samples
was detected measuring the activity of SOS response of tester organism by evaluating fi-
galactosidase and alkaline phosphates activities were calculated according to Quillardet and
Hofnung [7] unites=As20x1lo 3t (A«z20=0ptical densisty units= As20xI034 at 420 nm; t- substrate
conversion time in min). The SOS chromotest has been successfully applied for estimation of
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chemical compounds, which are industrially important, and widespread in the environment
and in our food.

To perform experiments using SOS chromotest to find out biologically active substances used
in labs - acetone, acridine orange, acridine yellow, chloroform, formaldehyde, furazolidone,
glutaraldehyde, hydrogen peroxide, nalidixic acid, potassium dichromate and urethane.

The induction efficiency of gene conversion as well as the induction of respiratory-deficiency
mutants of mutagens’ both weak with expressed carcinogenity - urethane and strong with
indistinct carcinogenity - formaldehyde where analyxed with help of Saccharomyces
cerevisiae gene ade-: lines adopted for the registration of gene conversion and respiratory-
deficiency mutants. It was found that the activity of gene conversion induction depending on
the substance concentration increases when the amount of yeast cell treatment substance
grows. Increasing the amount of uretane more, the linear relationship disappears. It is known
that the genotoxicity of uretane depends on its’ metabolic activation. Therefore these results
show that enzymes that metabolize urethane are able to convert only certain amount of
urethane. Urethane induces respiratory-deficiency mutants as well.

Formaldehyde is an extremely reactive chemical that interacts with proteins, DNA and RNA
in vitro. Formaldehyde is bactericidal, sporicidal and virucidal.

Formaldehyde induces the increase of conversion frequency as well. It takes place in formalde
sublethal doses. The fact that formaldehyde induces gene conversion well and it causes the
formation of respiratory-deficiency mutants at test that formaldehyde has carcinogenic
activity. The genotoxic properties of 11 substances were studied using SOS chromotest.
Results showed that furazolidone, nalidixic acid, hydrogen peroxide, potassium dichromate,
acridine orange and acridine uellow was strong inducers of the SOS-repair system in strain of
E.coli PQ37. The maximum values of IF coefficient of nalidixic acid influence was 12,8 at a
dose 1.10. of furazolidone - was 10,7 at a dose of 12,5 nmol per sample. Therfore, nalidxic
acid and furazolidone undoubtly is a genotoxic compounds. The hydrogen peroxide IF
coefficient was 3,3 at a dose 1.10'4. Hydrogen peroxide is a widely used biocide for
disinfection, sterilization, and antisepsis. H:0: is considered environmentally friendly,
because it can rapidly degrade into the innocenous products water and oxygene. H:0: act as
an oxidant by producing hydroxyl free radicals which attack essential cell components -
lipids, proteins, and DNS.

Furazolidone is a synthetic nitrofuran with a broad spectrum of antimicrobial actions and has
been widely used as bacteriostatic drug in both humans and animals. Although the genotoxic
activity of 5-nitro-furans, including furazolidone has been documented, their mechanism of
action still remains unclear. The genotoxic effects of furazolidone are assumed to be due
mainly to the products of its oxido-reductive metabolism, formation of incomplete reduction
products (hydrogen peroxide and hydroside radicals). Furazolodone has carcinogenic effect
on fishes. [12]

Our results suggest the necessity to follow strict rules while working with the tested
chemicals.

Secinajumi

1. Ar rauga Saccharomyces cerevisiae mutaciju uzskaites metodi un Escherichia coli SOS
hromotesta metodi analizéta dazu medicinas preparatu un laboratorijas izmantojamo vielu
genotoksicitate.

2. Ar SOS hromotesta metodi genotoksiskd aktivitate tika konstatéta krasvielam
akridindzeltenais un akridinoranzais, dezinfektoriem - formaidehidam, kalija dihromatam,
OdenraZa peroksldam, furazolidonam, antibiotiskajai vielai nalidiksinskabei un anestézijas
Iidzeklim ketalaram.
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10.

11.

12.

13.

14.

15.

16.

17.

Ar rauga Saccharomyces cerevisisae mutaciju uzskaites metodi genotoksicitate konstatéta
formaldehidam un uretanam.

Ar SOS hromotesta metodi netika konstatéta genotoksiska aktivitate acetonam,
glutaraldehidam, hloroformam un uretanam, kuram rauga mutaciju uzskaites sistéma ir
izteikta genotoksiska aktivitate.

Salidzinot rezultatus, kas iegdti, dazadam vielam nosakot genotoksicitati ar SOS
hromotesta metodi, rauga S.cerevisiae metodi un literatira atrodamajam vél citam
metodém, jasecina, ka ar dazadam metodém iegatie rezultati ne vienmér sakrit, kas
apliecina, ka jaizmanto vairdkas metodes, lai varétu parliecinoSi apstiprinat vai noliegt
kadas vielas genotoksicitati arT attiectba uz cilvéku.
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