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TUPOBaHHUA B KAaUYCCTBC KOHTPOJISA MCIIOJIB30BAIN BO}]HLIﬁ JK-
CTPaKT W3 TIOYBHI COOTBETCTBYIOIIETO THIIA.

BnusHue TOKCHKAaHTOB B OJKCTpakTax WH3
MOoYB Ha PEepMCEHTHBIC CHCTEMBL. bpumm mpoBencHBI
MO/ICJIBHBIC IKCIIEPUMEHTHI OI[CHKH YYBCTBUTEIBHOCTH (ep-
MECHTHBIX CUCTEM K BO3}1€I7[CTBPI}O TOKCHYCCKUX BCUICCTB IIPU
HNX BHCCCHUU HEIMOCPECACTBEHHO B OKCTPAKTHI U3 ITOYB. Bapl)-
Upysl KOHIICHTPAIIMIO 3arpsS3HMATEIS, ONPENeILUIN 3HAYCHUSI
€ro TOKcHKoJoruaeckoro mapamerpa EC,,, moka3pIBaromero
MpeJeNl YyBCTBUTEIBHOCTH K HEMY CHCTEMEI (CM. TaOJHILY).
Y CTaHOBIICHO, YTO CMCIIUBAHHE TOKCUKAHTOB C 3KCTPAKTOM
U3 MO0YB B OOJIBITMHCTBE CIIy4acB MPUBOINUT K CHIDKCHHIO MX
MHTUOUPYIOLIEro BO3ACHCTBUSL Ha (DEPMEHTHBIE CHCTEMBI.
OCo00EeHHO 3TO BBIPAKEHO IS XJIOPUIA MEAH, TYyBCTBUTEIb-
HOCTh K KOTOPOMY TafgaeT Ha 3 u 1 MOpSAOK MpH TECTHPO-
BaHUM JTOTO TOKCHKAaHTa B DKCTPAKTEC W3 YEepPHO3EMa C IO-
MOIIBI0 MOHO- U OM(EPMEHTHOW CHUCTEM COOTBETCTBEHHO U
Ha | MOPSJIOK MpU €ro TECTUPOBAHUH B DKCTPAKTE U3 CpeJIHe-
ro CyriivHka ¢ nomoupto cucrembl R+L+LDH.

Kpome Toro, cpaBHUTENbHBIM aHAIN3 aKTHBHOCTH (ep-
MEHTHBIX CHCTEM B MPHCYTCTBUU 3arpsS3HEHHBIX U HE3arpsi3-
HEHHBIX IKCTPAKTOB MTOYB TIOKAa3aJl, YTO aKTHBHOCTH R B mpu-
CYTCTBUH IKCTPAKTOB IOYB, 3arPsS3HECHHBIX XJIOPHIOM MEJIH,
HE OTJIMYACTCS OT aKTUBHOCTH (PEPMCHTA B MPUCYTCTBUHU IK-
CTPAaKTOB HE3ArpsA3HCHHBIX ITOYB. I/ICXO}]H 13 MOJTYUYCHHBIX pe-
3yJIbTATOB MOYKHO CJIeJIaTh BBIBOJI O TOM, YTO MOHO(EPMEHT-
Hasl CHCTeMa He TO03BOJIICT (PMKCHPOBATH 3aTrPs3HCHHUE TOYB
XJIOPUAOM MeAH Ha ypoBHe, Oomm3kom K [1JIK mis manHOTO
BEILLECTBA.

[TonyyenHbie B paboTe pe3yIbTaThl yKa3bIBAIOT HA IIHUPO-
KHC BO3MOXHOCTU MJIsA YHOPABJICHUA YYBCTBHUTCIbHOCTHIO
(epMEeHTaTUBHBIX OMOTECTOB K TOKCHKAHTAM B [TOYBE 3a CYET
YATUHEHUS TIeTH CONPsDKEHHS (PepMEHTOB WIIH TTO00pa CHC-
TEMBI, TTOJIBEP)KCHHON HAMMEHBIIEMY BIUSHHUIO CCTECTBCH-
HBIX KOMITOHCHTOB ITOYBBL. J[eWCTBUTEIHHO, IOBBIIICHUE
CJIO)KHOCTH CHCTEMBI (0T MOHO- 10 Tpu(ECPMEHTHOI) B He-
CKOJIbKO pa3 yBEJIMYHMBAET YyBCTBUTEIBHOCTH ()ePMEHTATHB-
Horo Owmorecta. OHAKO, ¢ IPYrod CTOPOHBI, UCCIIECIOBAHUE
BBISBIJIO TPYAHOCTH MIPOBEACHUS (PepMEHTATUBHOTO OHOTEC-
THPOBAHUSI II0YB, CBS3aHHBIC C AKTHBHBIM BIMSHHEM JKCT-
PaKTOB U3 IMOYB KaK Ha aKTUBHOCTH (DEPMEHTHBIX CUCTEM, TaK
Y Ha X B3aUMOJIEUCTBUE C TOKCHKaHTamHu. [lomyueHHbIE pe-
3YJbTAaThl O PA3JIMYHOM BJIMAHHUU HE3ATPA3ZHCHHBIX 3KCTPAK-
TOB M3 MOYB HA TPH (HEPMEHTHBIC CHCTEMBI OTKPBIBAIOT BO3-
MOKHOCTH JJIi KOHCTPYHUPOBAHHS CIICIIHATH3UPOBAHHBIX
(epMEHTaTUBHBIX OMOTECTOB IUTS IIETICH MOHUTOPUHTA KO-

JIOTHYECKOM OE30MacHOCTH MOYB Pa3JIMIHOr0 KOMIIOHCHTHO-
TO coCTaBa U 3arpsA3HCHHOCTH.

Pabota BeinosiHeHa npu nojaaepxke Poceniickoro Hayu-
Horo ¢onna (nmpoekrt 16-14-10115).
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In this paper, we have investigated the possibilities of application of enzymatic systems with increasing
chain length as a bioassay to evaluate the soil contamination status. The sensitivity of monoenzyme reaction as
well as double- and triple-enzyme chains based on NAD(P)H:FMN-oxidoreductase and luciferase of luminous
bacteria and lactate dehydrogenase to pesticides and copper ions in water and water extracts from soils were es-
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timated. For this, the toxicological parameter IC,, reflecting the sensitivity limit of the enzyme system to the to-
xicant was used. It was revealed that elongation of the coupled enzyme chain (from mono- to triple-enzyme) in-
creases the sensitivity of the bioassay, in some cases by several orders of magnitude. This pattern can be used as
a tool to improve the properties of enzymic bioassays. The effect of extracts from uncontaminated soils of va-
rious types on enzymatic systems also differs, which makes possible to design the specialized enzymatic bioas-
says as well.

Key words: bioluminescent analysis, soil, enzymatic toxicity bioassays, ecological monitoring, bacterial
luciferase, NADH:FMN-oxidoreductase, lactate dehydrogenase, coupled enzyme systems



