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CYYACHI METOAU AOCNIAKEHHS FOCTPOI TOKCUYHOCTI
NMOJIIOTAHTIB AJ19 NPEACTABHUKIB BOAHOI

| HASEMHOI EKOCUCTEM TA BIMTPOBADKEHHS IX

Y MPAKTUKY HAYKOBOTIO LLEHTPY NPEBEHTUBHOI

TA PEFYJISTOPHOI TOKCUKOJIOTII

PE3FOME. Y po6omi HasedeHo Kopomky icmopuuty 008i0KY w000 CaHo6AeHHs Ma PO36UMK) eKOMOKCUKO0A02IT IK HAYKU, BUCBIM-
/IeHO OCHOBHI CyHacHi Memoou i nPUHYUNU 00CAIONCeHHS 20CMPOi MOKCUMHOCTI KCeH00iomuKie 015 npedcmasHuKié 600HOI ma HaA3eM-
Hoi exocucmen, ujo pexomendosani OECP (Opeanizayis exoHomivHoeo cniepodimuuymea ma pozeumky; Organization for Economic
Cooperation and Development, OECD). Hadaro kaacughikauiio eocmpoi exomokcuuHocmi XiMiyHux pevogut 04s Ha3eMHUX [ 600HUX
mecm-cucmem. OKpecaero nodarvuuuii NepcReKmusHUll po3eumox nioposdiny, axuil 6yde cnpamo8aHuil Ha POUUPEHHS eKOMOKCU-
KonoeiuHux docaioocens 3a mixcHapoorumu memodamu OECP i eumoeamu GLP.

Mema. BucsimaenHs 0ocHo8HUX Mem00i6 | NPUHLNIE 8UHAUEHHS 20CPOT MOKCUYHOCMI 045 0ioa02iuHUX 00°€KMie 600HOI ma HazeM-
Hoi exocucmen, pexomendoganux OECP, ma enposadicenns ix y npaxkmuky Hayxoeoeo yenmpy.

Mamepiaiu ma memoou. Poboma rpynmyeasacs Ha enposadicenui mincHapoonux cmanoapmie OECP ma npunuyunie GLP.
Bukxopucmano ma npoananizoearo 3aeanvnodocmynny enekmpouny 0ioniomexy memoodie OECP — po3oin 2 Incmpykuii 3 sunpooy-
BAHHA XIMIYHUX DEHOBUH.

Pesyamamu ma eucnosxu. Y HII eénposaddicero y npakmuky mijicHapoOHi Memoou eU3Ha4eHHs 20Cmpoi MOKCUMHOCMI NOAMAHMIE
ons Heyinvosux 06’ckmie doskinna: OECP 201 (Tecm na npuenivenus pocmy npicHogodnux éodopocmeii ma yianooaxmepiit); OECP
202 (Tecm na eocmpy immoobinizauiro dagniir), OECP 203 (Tecm na eocmpy mokcuunicms das pu6); OECP 207 (Tecm na eocmpy
mokcuunicmy 0na 3emasnux ueps axig); OECP 213 (Tecm na cocmpy mokcuunicms 0as 60xcin); OECP 216 (Ipynmosi mikpoopeaniz-
Mu: eunpobysanns na nepemsopenus azomy); OECP 217 (Ipynmosi mikpoopeanizmu: 6unpodysanns Ha nepemeopents 6yeaeuio);
OECP 223 (Tecm Ha eocmpy opanvhy mokcuunicms 05 nmaxie). Pospobaero cucmemu sxkocmi ma KOHMpoar eKomoKCcUKoA02iMHUX
docaiodicerb, wio 003604UN0 OMPUMAMU HAYIOHAALHY | MIICHAPOOHY AKpeOumauiio wo0o npogedeHHs 8Ulle3a3Ha4eHux 00caioNceHs.
Tlodanswa Odisavricmo nidpo30iny cnpImMo8Y8amMUMemMbCss HA POUIUPEHHS eKOMOKCUKOA02IMHUX 00CAi0NCeHb 3a MiJNCHAPOOHUMU
memodamu OECP i dompumannsm eumoe GLP, wjo cnpusmume po3eumko8i eKkomoKcuK0102iuH020 HANPIMKY K Y HAYK0BOMY UeHMm-
pi, mak i 6 Yxpaini 6 yinomy.

Karouoei caosa: exomokcuxonoeiss, necmuuudu ma azpoximixamu, oionoeiuni mecm-cucmemu, memoou OECP, xopowia aabopamop-
na npakmuxa (GLP).
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MODERN METHODS FOR STUDYING ACUTE TOXICITY OF POLLUTANTS FOR REPRESENTATIVES
OF AQUATIC AND TERRESTRIAL ECOSYSTEMS AND INTRODUCING THEM INTO PRACTICE
OF THE RESEARCH CENTRE OF PREVENTIVE AND REGULATORY TOXICOLOGY

ABSTRACT. he paper provides a brief historical background on the formation and development of ecotoxicology as a science, reflects
the main modern methods and principles for studying the acute toxicity of xenobiotics for representatives of aquatic and terrestrial
ecosystems recommended by the OECD (Organization for Economic Cooperation and Development). The classification of acute eco-
toxicity of chemicals for land and water test systems is given.

Further perspective development of the unit, which will be aimed at expanding ecotoxicological research in accordance with interna-
tional OECD methods and GLP requirements, has been outlined.

Aim. Revealing the main methods and principles recommended by the OECD for determining acute toxicity for biological objects of
aquatic and terrestrial ecosystems and putting these methods and principles into practice of the Scientific Centre.
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Materials and Methods. The work was based on the implementation of international OECD standards and GLP principles. The OECD
public electronic library of methods, particularly section 2 of the Instructions for Testing Chemicals, was used and analysed.

Results and Conclusions. International methods for determining the acute toxicity of pollutants for non-target environmental objects
were put into practice in the Scientific Centre, such as OECD 201 (Freshwater Alga and Cyanobacteria, Growth Inhibition Test); OECD
202 (Daphnia sp. Acute Immobilisation Test); OECD 203 (Fish, Acute Toxicity Test); OECD 207 (Earthworm, Acute Toxicity Tests);
OECD 213 (Honeybees, Acute Oral Toxicity Test); OECD 216 (Soil Microorganisms: Nitrogen Transformation Test); OECD 217 (Soil
Microorganisms: Carbon Transformation Test); OECD 223 (Avian Acute Oral Toxicity Test). Systems for the quality and control of eco-
toxicological studies have been developed, which made it possible to obtain national and international accreditation for the conduct of
the above studies. Further activities of the department will be aimed at expanding ecotoxicological research using international OECD
methods and compliance with GLP requirements, which will contribute to the development of ecotoxicological research both in the

Scientific Centre and in Ukraine as a whole.

Key Words: ecotoxicology, pesticides and agrochemicals, biological test systems, OECD methods, good laboratory practice (GLP).

Beryn. Y cydyacHux ymMoBax OJHUMMM 3
MOIIMPEHMX 3a0pyIHIOBAYiB HABKOJMUIIHbOIO
cepenoBUIIA € 3aCO0M 3aXUCTY POCIUH (MECTU-
LMAW 1 arpoxiMikaTh), SIKi LiJIeCIpsIMOBAHO
BHOCSITHCSI B IOBKIJIJIS i MOXYTh IlepeOyBaTu B
pi3HUX cepeloBuIlaX TPUBAIUM Yac, 1110 MOXe
OyTu 3ryOHMM I OibIIOCTI MpeaCTaBHUKIB
arpo06ionieHo3y [1]. 3HauHMIT BHECOK y 3a0py/-
HEHHS BOJIM Ta I'PYHTY POOJISITh TAKOX XiMiYHi
PEYOBMHM Pi3HOrO MPU3HAYEHHSI, CTIYHI BOAU
MPOMUCIOBUX MiANPUEMCTB, (apMalieBTUY-
HUX 3aBOJIiB, TBAPUHHULILKUX (hepM, XiMiuHi Ta
OionoriuHi Bimxoau Ta iH. [2]. s BUBHaYeHHS
MOTEeHLIMHOI HeOEe3MeYHOCTI Ta MonepeakKeH-
HSI HEraTMBHOIO BIUIMBY Ha 0O0’€KTH HaBKO-
JIMIIHBOI'O CepeloBUIlla HeobOXximHa g00pe
OpraHizoBaHa HayKOBO-IOCJiIHMIIbKA 0Oa3za 3
BUKOPUCTAaHHSM Cy4aCHMX, iHOPMaTUBHUX i
BaJTiDOBAaHUX METOMIB HOCIIIKEHb TOKCUYHO-
CTi Ta BimmaJieHuX e€(eKTiB BIUIMBY, SKUMM €
Metonu OECP (Opranizauisi €éKOHOMIYHOTO
CriBpoOiTHULITBA Ta po3BUTKY; Organization
for Economic Cooperation and Development,
OECD) T1a cucrema KOHTpPOJIIO 3a CTaHOM
HaBKOJIUIITHHOTO CEPEIOBUIIIA.

Y JII1 «HaykoBuii 1LEHTp NpEeBEHTUBHOIL
TOKCHKOJIOTii, Xap4yoBOl Ta XiMi4YHOI Oe3meKu
iMmeHi akagemika JI.I. MeaBenass MiHicTepcTBa
OXOpPOHM 310poB's Ykpainu» (Hagaimi HII) 3a
aKTMBHOI ydacTi 0araTbox (axiBLiB CTBOPEHO
HAyKOBUM IiAPO3diaA II0A0 BUBYEHHS BILJIMBY
MECTULIMIIB i arpOXiMiKaTiB Ha XWBi OPraHi3Mu
Pi3HUX €KOCHCTEM, IO € HELIIbOBUMU IIPpU
3aCTOCYBaHHI 3aCO0IB XiMi3allil Ta MiAIAI0ThCS
iXHbOMY 3ryOHOMY BIUIMBOBi. MaeTrbcsi mpo
Taki 010JIOTIYHI BUIM SIK OIKOJIM Ta iHIII 3aI1-
JIIOBayi, Makpo- i MiKpoOpraHi3aMu I'pyHTY, Xpe-
OeTHi Ta 6e3xpedeTHI MEeLIKaHILIi BOOJOUM, IUKi
nTaxy, ccaBlli TOIIO. 3a3HaudyeHi OioJOrivyHi
00’€EKTU € BaXXJIMBUMHU JIAHKAMM arpoeKOCH-
CTE€M Ta €KOCHCTEM BCi€l MJaHeTu. ¥ CydacHUX
yMOBaxX pPO3BUTOK I1IbOTO HaMNpsSMKYy BKpai
BaXKJIMBUI, OCKiJIbKM Oe3MeUHe iCHyBaHHS LIUX
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Introduction. In modern conditions,
plant protection products (pesticides and
agrochemicals) are one of the most common
environmental pollutants, which are delib-
erately introduced into the environment and
can be in different environments for a long
time, which can be detrimental to most rep-
resentatives of agro-biocenosis [1].
Chemical substances for various purposes,
wastewater from industrial enterprises, phar-
maceutical plants, livestock farms, chemical
and biological wastes, etc. also have a large
contribution to water and soil pollution. [2].
To determine the potential hazard and pre-
vent negative impacts on environmental
objects, a well-organized research base such
as the methods of the OECD (Organization
for Economic Cooperation and Develop-
ment) and an environmental monitoring
system is required using modern, informa-
tive, and validated methods for studying tox-
icity and long-term effects of exposure.

At the State Enterprise Scientific Centre
of Preventive Toxicology, Food and
Chemical Safety named after Academician
L.I. Medved of the Ministry of Health of
Ukraine, with the active participation of
many specialists, a scientific unit was creat-
ed to study the effect of pesticides and agro-
chemicals on living organisms of different
ecosystems, which are non-targeted when
using chemicals and are subject to their
detrimental effects. We are talking about
such biological species as bees and other
pollinators, soil macro- and micro-organ-
isms, vertebrate and invertebrate inhabitants
of water bodies, wild birds, and mammals.
These biological objects are important links
in agroecosystems and ecosystems through-
out the planet. In modern conditions, the
development of this direction is especially
important since the safe existence of these
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OpraHi3MiB BU3HAYAE SIKICTh YCIX €KOCUCTEM Ta
SIKICTh XXMTTSI JIIOIVHMU.

IcTopisa po3BUTKY €KOTOKCHKOJIOTII Y CBiTi Ta
HII, ocHoBHi mosoxennsa. Briepiie B 1969 porri
Pene TpayTr 06’eqHaB €KOJIOTiI0 i TOKCUKOJIO-
Tilo Ta BUMIJIMB €KOTOKCUKOJIOTIiIO (ecotoxicol-
ogy) 9K camocTiiiHy HaykKy. HacnpaBai s
rajay3b 3HaHb MOEAHYE B COOI 3HAYHO OLJIbliIe
npupogHUYMX Hayk. lle — ximist, GioxXimis,
diziosiorist, monyJsdniiiHa reHeTuka. ExoTo-
KCHUKOJIOTiSI 1K TEpPMiH, 11O BM3HA4Ya€ caMo-
CTIAHMM HayKOBUIA HampsIMOK, BBEACHUU Yy
1976 p. Konu npu MixkHapoITHOMY HayKOBOMY
KOMITETI 3 mpo0JieM HABKOJMUIIHbOTO CEPeao-
BUIlla OyJa opraHizoBaHa crieliajibHa poboda
KOMicisl 3 eKOJIOIYHOI TOKCUKOJIOTII, TOAl X 1
Oyno 3aTtBepaxkeHo odililiHe BU3HAYEHHS
IIbOTO HaMNpSMKYy, SIKAWA CTaB CKJIad0BOIO
3arajbHOI TOKCHKOJIOTII, 1OMOBHIOWYH 11 [3].

OnHi€ro 3 BiAMpaBHUX TOYOK JIJIs1 YTBEPIKEH-
HSI LIi€1 ray3i IK CaMOCTIHOI CTaJI0 YCBiTOMJICH -
HS MpoOJIEeMM aHTPOIIOTEHHOTO 3a0pyaHEHHS
HaBKOJIMIIIHBOTO CEpeIOBUILA Bii HEKOHTPOJIb-
OBaHOTO BUKOpUCTaHHs nectuuuaiB. He ocran-
HIO poJib B 1IboMY 3irpaia Kaura (1962) «Silent
Spring» Peiiuen Kapcon [4]. ABTopKa po3IOBi-
JlaJla BCbOMY CBITOBI ITPO HACJIIAKM 3a0pyTHEH-
HsI JOBKULIS nectunuaamu, ocoodauso AT, ¥V
Liii HayKOBO-MOMYJSpPHI Ipali OIMCaHO
HEraTMBHUN BJIWUB 0€3JIaJHO 3aCTOCOBAHUX
OTPYTOXiMiKaTiB Ha HABKOJMUIIHE CEpPEeIOBU-
e, ocoOaMBY yBary BOHA IPUOiAMIA TOJi
HOMYJISILii AMKMX TITaxiB, SIKi CTaJau TPUBOXK-
HUM MapKepOM IO0/0 3ryOHOI il MeCTULIUIIB.
3aBasIKM BUXOAY Y CBIT LbOro OecTcesepa
0araTbOM CTaJIO 3pPO3YMIiIMM, IO SIKiCTb KUTTS
JIIOACTBA 3aJIEKUTh Bil SKOCTI XXUTTS YCixX
NpeICTaBHUKIB XWBOI IIPUPOIN.

BinToni HaykKoBLIiB HENOKOSITb PU3UKH,
MOB’sI3aHi 3 BUKOPUCTAHHSIM MNECTULIMIIB Ta
iHIIMX TOKCUYHUX PEUYOBMH, HE JIMIIE IS
JIIOICKKOTO 3[0POB’sI, a i JUIs BCi€l eKOCcUCTe-
Mu. MipeTbest He Mpo NpsIMUiA BIUIMB KCEHOOi0-
TMKa, a OIOCEpPeIKOBAaHUI — Yepe3 IPYHT,
BONY, MPOAYKTH XapuyyBaHHsI. Takox cTajo
3pO3yMUIMM, 1O TI€BHI XMBi OpraHizmMu, 3
OIHOTO OOKY, CTpaXKIaloTh Bil BILIMBY TOKCH-
KaHTa, a 3 iHIIOro0 — MOXYTb OyTH IHAWKATO-
poM 1boro BIUIMBY. OTXe, NMUTaHHS BIUIMBY
TOKCUKAHTIB BXe OyJIM B MOJIi 30py HAyKOBLIiB
e B 60-X pokax MUHYJIOTO CTOJITTS i JOCTiI-
JKEHHS B LIl rajaysi moyaju po3BUBATUCS came
3 TOTO Yacy sIK y CBiTi, Tak i B Haiomy HII.

Y 70-x pokax MUHYJIOTO CTOJITTSI B HAILIOMY
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organisms determines the quality of all
ecosystems and the quality of human life.

The history of the development of ecotoxi-
cology in the world and in the Scientific
Centre, the main provisions. For the first
time in 1969, Rene Trout combined ecology
and toxicology and singled out ecotoxicolo-
gy as an independent science. In fact, this
area of knowledge combines much more
natural sciences. These are chemistry, bio-
chemistry, physiology, population genetics.
Ecotoxicology as a term defining an inde-
pendent scientific direction was introduced
in 1976. When a special working commis-
sion on ecological toxicology was organized
under the international scientific committee
on environmental problems, it was approved
the official definition of this direction,
which became an integral part of general
toxicology, supplementing it [3].

One of the main starting points of this
industry in the world was the awareness of
the problem of anthropogenic environmen-
tal pollution from the uncontrolled use of
pesticides which arose after the publication
of the book Silent Spring by Rachel Carson
in 1962 [4]. The author told the entire world
about the consequences of environmental
pollution with pesticides, especially with
DDT. This popular science work describes
the negative impact of indiscriminately
applied pesticides on the environment, she
paid special attention to the fate of wild bird
populations, which have become an alarm-
ing marker regarding the destructive effects
of pesticides. Thanks to the publication of
this bestseller, it became clear to many that
the quality of life of humankind depends on
the quality of life of all representatives of
wildlife.

Since then, scientists have been con-
cerned about the risks associated with the
use of pesticides and other toxic substances,
not only for human health, but for the entire
ecosystem. This is not about the direct influ-
ence of the xenobiotic, but about the indi-
rect influence i.e. through the soil, water,
food. It also became clear that certain living
organisms, on the one hand, suffer from the
effects of a toxicant, and on the other, can be
an indicator of this effect. Consequently, the
issues of the influence of toxicants were
already in the field of view of scientists as
early as the sixties of the last century, and

37



38

TOKCHUKOJIOI'TA HECTUIIU/IB

HAyKOBOMY 3aKJiaJli KOHKPETHO Ta LJIECIPSIMO-

BaHO IepeiManncs npobdjeMaMu BILIUBY 3aCO-

0iB 3aXMCTy pOCJIMH CaM€ Ha HEllLIbOBI OpraHi3-

mu poBkiuisg. Tak, npogecop K.K. BpouunH-

CbKHUI y CBOIX TOCTII>)KEHHSIX BUSIBUB IMOPYILIEH-

HSI TTOBEMiHKM TiIpOOIOHTIB MiCAsI TOKCUYHOIO

BIUIMBY MECTULMAIB i PEKOMEHIYBAaB BUKOPU-

CTOBYBATH iX SIK TECT-00’€KT B €KCIIEpUMEHTAJb-

Hili BOAHIM TOKCUKOJIOTII JIs1 OLIIHKY HEeOe3mey-

HOCTI KCeHO0ioTUKIB [5]. ¥ cBoix poboTax Hay-

KOBEllb 3BEPTaB yBary Ha HaKOMWYEHHS MeCTU-

LIMIIB Y KIHLIEBUX JJAHKaX 010JIOTIYHOIO JaHIII0-

ra i rorepemxaB: 1€ MOXE HaIlKOAUTU 310-

pos’to moauHu. CrMparoynch Ha pe3yibTaTu

nociaimkeHb, npodecop K.K. Bpo-umHcbKui

PO3pOOUB 3aX01 3 OXOPOHU BOAOINM Ta IMiA3eM-

HUX BOJ, Bifl 3a0pyIHEHHS IecTulMaamu [5].
¥ 80-x pokax MUHYJIOTO CTOPiu4sl B poboTax

npodecopis B.M. Kaeuskoro, B.II. Bacu-

nbeBa, €.1. CnyuHy 3a0ponoOHOBAHO OLIiHIOBA-

TU PU3UK 3aCTOCYBAaHHSI MECTULUIIB Y Cilb-

CbKOTOCITOAAPChKMX €KOCUCTEMax 3a JOIOMO-

rol0 iHTerpajbHOI0 arpoeKOTOKCUKOJIOTTYUHOTO

iHgekcy AETI, mo rpyHTy€eThCd Ha TOEAHAHHI

CaHITapHO-TIT€EHIYHMUX BJIACTUBOCTEN MOJIO-

TaHTY, IIBUAKOCTI MOro aerpanaiii Ta IpyHTO-

BO-KJIIMAaTUYHUX YMOB TEPUTOPIiii. 3a JOITIOMO-

ro10 L€ MOJIEJIi CTaI0 MOXKJIMBUM BCTAaHOBJTIO-

BaTU 3aJIeXKHICTb €KOJIOTIYHOI HeOe3MeKU Bil

MECTULIMIHOTO HaBaHTaXXeHHS [4].
Hanpukinni 1990-x ta mouatky 2000-x

pokiB Hami HaykoBui H.A. Puxenko, O.M.

baraupka, T.B. FOpueHKO npoBen eKOTOKCH-

KOJIOTiYHI JOCJiJAXEeHHSI MpU 3aCTOCYBaHHI

J00pUB Ha TUMOBUX IpyHTaX YkKpaiHu |[7].

PoGotu 6ynu npucBgYeHi Mirpauii TOKCUYHUX

METaliB Yy CUCTeMi J0OpPUBO-TPYHT-POCIMHA

mig giero goOpuMB Ta B yMOBaX iMIAKTHOIO

3a0pyIHEHHS IPYHTIB, OLIIHLII PU3UKY 3aCTOCY-

BaHHS$ 100pUB, (DITOTOKCUYHOCTI MOJIOTAHTIB.

ABTOpPH 3apOIIOHYBaJIM IMTPOTHOCTUYHI MoAei

OLIIHKM pU3UKY 3aCTOCYBaHHS 100puB [8].
ExoTokcukosorisg K IIUPOKUI HayKOBUMA

HAIpSIMOK OXOTLITIOE:

— EKOTOKCHKOKIHeTHKY — pO3IJIsJae IUISIXU
PO3IOBCIOIKEHHSI KCEHOOIOTUKIB Y HaBKO-
JIMIIHBOMY CEPENOBUIL, IXKepeaa HaIxo.-
KEHHS, pO3IO/IiJI, IEPETBOPEHHSI;

— €KOTOKCHKOJIMHAMIKY — TOCJTIIXKY€E KOHKPETHI
MEeXaHi3MU PO3BUTKY TOKCUYHOTO IIPOLIECY,
BUKJIMKAHOTO Ji€10 TOKCMKAHTa B 0iOLIEHO31;

— €KOTOKCHKOMETPII0 — PsIi METOAUYHUX MTPU-
OMIB, 11O J03BOJISIIOTb OLIHUTU €KOTOK-
CUYHICTb.
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research in this area began to develop pre-

cisely since then, both in the world and in

our Scientific Centre.

In the seventies of the last century, our
scientific institution specifically and pur-
posefully dealt with the problems of the
impact of plant protection products on non-
target environmental organisms. So,
Professor K. Vrochinsky in his studies
revealed a violation of the behaviour of
hydrobionts after the toxic effects of pesti-
cides and recommended using them as a test
object in experimental aquatic toxicology to
assess the danger of xenobiotics [5]. In his
works, the scientist drew attention to the
accumulation of pesticides in the final links
of the biological chain and warned that this
could harm human health. Based on the
research results, Professor K. Vrochinsky
developed measures to protect reservoirs
and groundwater from pollution by pesti-
cides [3].

In the 80s of the last century, it was pro-
posed in the works of professors V. Kavetsky,
V. Vasilyev, E. Spin to assess the risk of pesti-
cide use in agricultural ecosystems using the
integral  agro-ecotoxicological index
(AETI), based on a combination of the san-
itary and hygienic properties of the pollu-
tant, the rate of its degradation, and the soil
and climatic conditions of the territories.
Using this model, it became possible to
establish the dependence of environmental
hazard on the pesticide load [4].

In the late 1990s and early 2000s, our sci-
entists N. Ryzhenko, O. Bahatska,
T. Yurchenko conducted ecotoxicological
studies with the use of fertilizers on typical
soils of Ukraine [7]. The works were devoted
to the migration of toxic metals in the fertil-
izer-soil-plant system under the action of
fertilizers and under conditions of impact
soil pollution, to the assessment of the risk of
using fertilizers, as well as to the phytotoxic-
ity of pollutants. The authors proposed pre-
dictive models for assessing the risk of fertil-
izer application [8].

Ecotoxicology as a broad scientific area
covers:

— ecotoxicokinetics, which considers the
distribution of xenobiotics in the environ-
ment, sources of entry, distribution,
transformation;

— ecotoxicodynamics, which explores the
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Came B MexXaXx eKOTOKCUKOMETpii, MpoTsi-
roM 50-Ty piYHOTO PO3BUTKY LILOTO HAMPSIMKY
CBiTOBa HayKOBa CIiJIbHOTAa MpOBeja 3HAYHY
KiJIbKiCTh  JOCHIAXEHb, CUCTeMaTu3yBalia
METOJIM NOCJIIXKEHb, SIKi CTaJld MiKHapOAHO
BU3HAHUMM CTaHIApTAMU.

VYxe Ha noyaTky 80-X poKiB MMUHYJIOTO CTO-
JITTS KpaiHamu wieHaMu OpraHizaliii eKOHO-
MIYHOrO CHiBpOOITHMULITBA Ta PO3BUTKY
(OECP) po3po0eHO METOAM 11010 BUIIPOOY-
BaHb XiMiYHMX PEYOBMH Ha 0i0JOTIYHUX 00’ €K-
TaX HaBKOJIMIIHBLOIO CepedoBUIA 3 METOI
JIOCTOBIPHOCTI Ta MIXKHApOAHOI BaJliIOBAHOCTI
(yHigikalii) raHuX BUIIPOOYyBaHb [9].

3aBOsIKM LIUM METOJaM € MOXJIUBICTH
BU3HAUUTU BIUIUB TOKCMYHMX PEUYOBMH Ha
MPEeACTAaBHUKIB €KOCUCTEM Yy J1abOpaTOpHUX
yMOBax.

Meta. BucpiTJieHHS OCHOBHUX METOMIB i
OPUHLMIIB BU3HAYEHHSI TOCTPOI TOKCUYHOCTI
JIST 010JTOTIYHUX 00’ €KTIB BOOHOI Ta HAa3eMHOI
ekocucteM, pekomeHaoBaHux OECP, ta Bipo-
BaJI)KeHHS iX y mpakTukKy HaykoBoro 1eHTpy.

Marepiaim Ta MeToaM. Y CBIiTOBili €KOTOK-
CUKOJIOTIYHIN Js1abopaTOpHiii NOpaKTULl LIl
TECTU MOPUMUHAITI K CTaHAAPTHI IMPOTOKOJIMU
MOpOBEIEHHs NOCIHIiAXeHb. Y 3arajbHiii 0asi
JaHUX Y CeKIlii, 110 MpUCBSIYEeHA BUBYECHHIO
e(eKTiB Ha 0i0JIOTIYHUX 00’€KTaX, CTAaHOM Ha
2021 pik HajmiuyeTbcsl 51 peKoMeHIOBaHUIA
MeToA. 30Kpema 1€ — BUBUEHHS TOCTPOI TOK-
CUYHOCTI, KOHTAKTHOI [il, XpOHIYHUX €(EKTiB,
BU3HAUEHHS PENPONYKTUBHOI TOKCUYHOCTI
TOILLIO, SIKi 3aCTOCOBYIOTbCS Ha Pi3HUX BHUIAX
KMBUX OpTraHi3MmiB (0e3xpebeTHi, XpeOeTHi,
poC/IMHU, 0akTepii), sIKi € IpeacTaBHUKaAMU
Pi3HUX €KOCUCTEM, a TAKOXK Ha PI3HUX CTAisIX
IXHBOTO PO3BUTKY. TaK0X €KOTOKCUKOMETpIs
nepeadayae BUKOPUCTAHHS HE TUTbKU Jlabopa-
TOPHUX METO/IiB IOCJiI>)KEHb, a 11 HalliBIOJIbOBI
Ta TMOJIbOBI MeToau [9].

TakuMm 4ynMHOM, Oyab-SIKi PEUYOBUHM, IO
BUKOPUCTOBYIOThCSI B €KOCUCTEMaX, MOXYTh
OyTH IOCIIKEHUMHU LIOAO0 IXHHOTO BILJIMBY Ha
oioty. Cmig 3a3Ha4YMTH, 110 B €KOTOKCUKOJIO-
riYHUX €KCOepUMMEHTaxX pO3IiasgioTh JBa
JOCHIiAHI cepeloBUIA: BOAHY €KOCHUCTEMY i
Ha3eMHY, ISl SIKUX i BU3HAYalOTh €KOTOKCUY-
HicTb noJjwoTaHTiB. Lli ekocucremu Bigpi3-
HSIIOThCS BIAMIHHICTIO IMiAAOCTIIHUX OpraHi3-
MiB, 0COOJIMBOCTSIMU MPOBEACHHSI Ta METOAA-
MU JOCJTiI>KE€Hb.

VY CBiTOBII €KOTOKCHMKOJIOTiUHI 1abopa-
TOPHIM MpaKTULi 11 OUiHKU PU3UKY BIIMBY
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specific mechanisms of the development

of a toxic process caused by the action of

a toxicant in a biocenosis;

— ecotoxicometry, that is, a number of
methodological techniques that allow
assessing ecotoxicity.

It is within the framework of ecotoxicom-
etry, during the 50-year development of this
area, that the world scientific community
has conducted a large number of studies,
systematized research methods that have
become internationally recognized stan-
dards.

Already in the early eighties of the last
century, member countries of the
Organization for Economic Cooperation
and Development (OECD) developed
methods for testing chemicals on biological
objects of the environment with the aim of
reliability and international validation (uni-
fication) of test data [9].

Thanks to these methods, it is possible to
determine the impact of toxic substances on
representatives of ecosystems in the labora-
tory.

Aim. Revealing the main methods and
principles recommended by the OECD for
determining acute toxicity for biological
objects of aquatic and terrestrial ecosystems,
and putting these methods and principles
into practice of the Scientific Centre.

Materials and Methods. In the world eco-
toxicological laboratory practice, these tests
are accepted as standard research protocols.
In the general database in the section devot-
ed to the study of effects on biological
objects, as of 2021, there are 51 recom-
mended methods. In particular, this is the
study of acute toxicity, contact action,
chronic effects, determination of reproduc-
tive toxicity, etc., which are used on diverse
types of living organisms (invertebrates, ver-
tebrates, plants, bacteria) that are represen-
tatives of different ecosystems, as well as on
various stages of their development.
Ecotoxicometry also involves the use of not
only laboratory research methods, but semi-
field and field methods [9].

Thus, any substances used in ecosystems
can be investigated for their effect on biota.
It should be noted that in ecotoxicological
experiments, two experimental environ-
ments are separated, they are aquatic and
terrestrial ecosystems, for which the ecotox-
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MOJIIOTAHTIB KEePYIOThCSI HACTYMHUMM TUPEK-
TUBaMU:

Guidance Document on Terrestrial
Ecotoxicology Under Council Directive
91/414/EEC, SANCO/10329/2002/KepiBHui
JIOKYMEHT 3 Ha3eMHO1 €KOTOKCHUKOJIOTII 3TiIHO
3 JupexktuBoro pagu 91/414/EEC, SANCO/
10329/2002 [10];

Guidance Document on  Aquatic
Ecotoxicology in the context of the Directive
91/414/EEC, SANCO/3268/2001/KepiBHui
JIOKYMEHT 3 BOJHOI €KOTOKCHUKOJOIil B KOH-
tekcti Hupektusu 91/414/EEC, SANCO/
3268/2001 [11];

Guidance Document on Risk Assessment for
Birds and Mammals Under Council Directive
91/414/EEC, SANCO/4145/2000/KepiBHui
JTOKYMEHT 3 OLIHKM PU3UKY IJIS MTaxiB Ta
ccaBUiB BignmoBigHO g0 [dupextuBu Pagm
91/414/EEC, SANCO/4145/2000 [12].

O00B’SI3KOBOI0 YMOBOIO HaJIeXKHUX €KOTOK-
CUKOJIOTIYHUX  JOCHIJIXEHb TOKCUYHOCTI
TOJIOTAHTIB UIs1 O10JIOTIYHUX TECT-CUCTEM €
cyBope porpuMaHHs craHgaptiB GLP («Good
Laboratory Practice», HanexHa nadopaTtopHa
MpakTUKa), SIKi BKJIIOYAIOTh CUCTEMY HOPM,
MpaBUJI Ta BKa3iBOK, CIPSIMOBAHUX Ha 3a0e3-
MEYEeHHs Y3rOJXXEHOCTI Ta JIOCTOBIpHOCTI
pe3yJbTaTiB 1JabOpaTOPHUX JTOCIIiIKEHb.

IIpakTyHa AiSIbHICTD €KOTOKCHKOJIOTIYHOIO
miapo3ainy HIL. IlpakTthuHa AisiIbHICTH €KO-
TOKCHKoJIoTiuHOro migposainy HII mos’sa3ana
3 JOCiIXKEHHSIMU 3 BU3ZHAYEHHS TOCTPOi TOK-
CUYHOCTI MeCTULUAIB i arpoximikatiB mjs
HELIbOBUX 00’E€KTIB arpoeKOCUCTEM Ta €KO-
CUCTEM Y LILJIOMY.

VY HI1I BanigoBaHO Ta BBEIEHO B POOOTY &
metoniB OECP:

OECP 201 (Tect Ha mpurHiYeHHS POCTY
MPiCHOBOIHMX BOJOPOCTEN Ta LiiaHOOAKTEpiif);

OECP 202 (Tect Ha roctpy iMMoOOii3ailito
nadHiit);

OECP 203 (Tect Ha TOCTPY TOKCUYHICTb JIJIsI
pub);

OECP 207 (Tect Ha rOCTpY TOKCUYHICTb JIJISI
3eMJISTHUX YEPB'SIKiB);

OECP 213 (TecT Ha rOCTPY TOKCUYHICTb JJIsI
Omxin);

OECP 216 (I'pyHTOBI MiKpOOpraHi3mu:
BUIIPOOYBaHHS Ha MEPETBOPEHHS a30TY);

OECP 217 (I'pyHTOBi MiKpOOpraHi3Mu:
BUITPOOYBAaHHS Ha TePETBOPEHHS BYTJICLIIO);

OECP 223 (Tect Ha roctpy opajbHYy TOK-
CUYHICTD JJIs TITaXiB).
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icity of pollutants is determined. These
ecosystems differ in the difference between
the test organisms, the features of the con-
duct and research methods.

In the world ecotoxicological laboratory
practice, the following directives are used to
assess the risk of exposure to pollutants:

Guidance Document on Terrestrial
Ecotoxicology Under Council Directive
91/414/EEC, SANCO/10329/2002 [10];

Guidance Document on Aquatic
Ecotoxicology in the context of the
Directive 91/414/EEC, SANCO/3268/2001
[T1];

Guidance Document on Risk Assessment
for Birds and Mammals Under Council
Directive 91/414/EEC, SANCO/4145/2000
[12].

A prerequisite for proper ecotoxicological
studies of the toxicity of pollutants for bio-
logical test systems is strict adherence to
GLP (Good Laboratory Practice) stan-
dards, which include a system of norms,
rules and guidelines aimed at ensuring the
consistency and reliability of the results.

Practical activities of the ecotoxicological
division of the Scientific Centre

The practical activity of the ecotoxico-
logical unit of the Scientific Centre is related
to the studies of determining the acute toxi-
city of pesticides and agrochemicals for
non-target objects of agroecosystems and
ecosystems in general.

The Scientific Centre validated and put
into operation eight OECD methods,
namely:

OECD 201 (Freshwater Alga and
Cyanobacteria, Growth Inhibition Test);

OECD 202 (Daphnia sp. Acute
Immobilisation Test);

OECD 203 (Fish, Acute Toxicity Test);

OECD 207 (Earthworm, Acute Toxicity

Tests);

OECD 213 (Honeybees, Acute Oral
Toxicity Test);

OECD 216 (Soil Microorganisms:

Nitrogen Transformation Test);

OECD 217 (Soil Microorganisms:
Carbon Transformation Test);

OECD 223 (Avian Acute Oral Toxicity
Test).

According to these methods, internal
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3rigHo 3 UMM MeToAaMu OyJu po3po0eHi
BHYTpIillIHI CTaHAAPTHI oNepauiliHi mpoueaypu
(mani COIT), COIlu Ha amapatypy Ta IpoLIEeCH,
sIKi HEOOXiHI IJI1 BUKOHAHHSI BUIIE3a3HAYe-
HUX MeToniB. Y pgaHiii poOOTIi MU KOPOTKO
3YMMMHAMOCS Ha HaWBaXJIMBILIMX MOMEHTax
BIIPOBAIKEHUX METOMAIB TOCIIIKEHb.

Memoou ma npunyunu
GU3HAYEHHA eKOMOKCU4YHOCMI
noaromanmie 045 600HOT eKocu-
cmemu.

OECP 203. Ilpouedypa mecmy-
BAHHS XIMIYHUX PEYOBUH HA pU-
bax — eyni (Poecilia reticulata),
mecm Ha 20CMpy MOKCUHHICMb.

I[MpyuHuun wMetony: puodu
Mi1aI0ThCS BIUIUBY JOCIIIIXKY-
BaHOI PEUYOBUHU MPOTATOM 96 ron. B pi3HUX
KOHLEHTpALIisIX.

CMepTHICTb peeCTpY€EThCS Ha 24-y, 48-y, 72-y
i 96-y rom., BM3HAYaETbCSI KOHIICHTpALIis
JOCTiIXKYBaHOI pEYOBMHU, 110 BUKJIUKAE 3arv-
0enb 50 % 0coOMH, IO CTAHOBIATH TECTOBY
rpyny (LCsy). Puba ninnaerbcsi BIUIMBY BUTIPO-
OOBYBaHOI XiMiUHOI PEYOBUHU MPOTSIATOM
96 TomMH Yy CTaTMYHMX, HAMiBCTATUIHMX a00
MPOTOYHOMY pexumax. OKpiM CMEpPTHOCTI,
(bikcyroTbCsl BUAMMI BiIXWIEHHS, MOB'sI3aHi i3
30BHIIIHIM BUIJISIIOM Ta NOBeAiHKO0 pud [13].

OECP  202. Ilpouedypa
mecmy68aHHs XiMIYHUX pPe4O8UH
Ha pakonodionux — JapHiax
(Daphnia magna), mecm Ha
20CmMpy MOKCUYHICMb.

IIpyuHuMn meTomy: MoJo.i
JadHii, SIKMM Ha ToYaTKy TeCTy
Mae OyTv MeH1Ie 24 TOAVH, TTif-
JATbC [l DOCHIIXYyBaHOI
pPEYOBMHU B LIMPOKOMY Jiara-
30HI KOHUEHTpALiil IPOTATroM
48 romuH.

IMmmoOGinizaniss (3HepyxoMJIeHHsI) aadHiit
peecTpyeThes yepe3 24 ronuHu Ta 48 roguH i
MOPIiBHIOETHCSI 3 KOHTPOJIbHU-
MU 3HauYeHHSIMU. PesynbraTin
aHaJi3ylThCS IJIsI TOro, oo
po3paxyBatu ECs, uyepe3 48
ronuH. Buznauenns ECs, uepes
24 ToaMHU € HEOOOB’SI3KOBUM.
Takox (pikCyroThCs cyOJieTalbHi
edeKTu npoTtsaromM gocuiny [14].

OECP 201. IIpouedypa mecmy-
BAHHS XIMIYHUX DEHOBUH HA 8000-
pocmsax — xaopeaa (Chlorella),
mecm Ha 3ampumKy pocmy.
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standard operating procedures (hereinafter
referred to as SOPs) were developed, name-
ly SOPs for equipment and processes neces-
sary to perform the above methods. In this
paper, we will briefly dwell on the most
important points of the implemented
research methods.

Methods and principles
for determining the ecotoxi-
city of pollutants for the
aquatic ecosystem.

OECD 203 (Fish, Acute
Toxicity Test). Procedure for
Testing Chemicals on Gup-
pies (Poecilia reticulata).

Principle of the method:
fish are exposed to the test
substance for 96 hours in different concen-
trations.

Mortality is recorded at the 24th, 48th,
72nd and 96th hours, the concentration of
the test substance is determined, which
caused the death of 50% of the individuals
that make up the test group (LCs,). The fish
are exposed to the test chemical for 96 hours
in static, semi-static or flow modes. In addi-
tion to mortality, visible deviations associat-
ed with the appearance and behaviour of fish
are recorded [13].

OECD 202 (Daphnia sp.
Acute Immobilisation Test).
Procedure for Testing Che-
micals on Daphnia Crusta-
ceans (Daphnia magna).

Principle of the method:
young daphnia, which
should be less than 24 hours
old at the start of the test, are
exposed to the test substance
in a wide range of concentra-
tions for 48 hours.

Immobilization of daphnia is recorded
after 24 hours and 48 hours and compared
with control values. The
results are analysed to calcu-
late the ECs, after 48 hours.
Determination of ECs after
24  hours is optional.
Sublethal effects are also
recorded during the experi-
ment [14].

OECD 201 (Freshwater
Alga and Cyanobacteria,
Growth  Inhibition  Test).
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[IpyuHIMn MeToay MOJATra€ B KUIbKICHOMY
BU3HAYEHHI 3pOCTaHHS Ta iHTriOyBaHHSI POCTY
BOJIOPOCTEN Ha IiJACTaBi BUMIipiB IXHbO1 OioMa-
CM 3aJIeXKHO BiJ KOHLIEHTpallii i yacy Jii.

BonopocteBy 6ioMacy BU3HAUAlOTh SIK CyXY
KiJIBKICTh BOAOPOCTe Ha 1 J1 JOCiAKyBaHOTO
po3uuHy [15]. Pe3yabraToM TeCTyBaHHS € iHTi-
OyBaHHSI POCTY, BUpaxXeHe SK JorapudmidyHe
30i1blIeHHS 6iomMacu (cepeaHboi cneludigyHol
LIBUIKOCTI POCTY) MPOTSTOM Tiepioay ii.

I3 cepenHix 3HaYeHb crieUM@IYHUX LIBUJI-
KOCTEI pOCTY, 3apEECTPOBAHUX Y CEpPil TECTO-
BUX PO3YMHIB, KOHLICHTpALlisl, 110 BUKIUKAE
MEBHUI  BiACOTOK TIIPUTHIUEHHSI POCTY
(manpukian, 50 %) BU3HA4YA€EThCS i BHpaxa-
eTbed SIK ErCx (ErCsy).

B sixocTi mopatkoBoro mapamerpa BiATyKy
PEKOMEHIYETbCSI BUKOPUCTOBYBATU IIPUPICT
3MiHM O0ioMacu HanmpMKiHII TeCTyBaHHS OO0
il 3HAaYEHHS Ha MOYATKy eKcnepuMeHTy. Bin
MPUPOCTY, 3aPEECTPOBAHOIO B Cepil JOCIIIIXKY-
BaHMX PO3YMHIB, KOHIICHTPAllisl, 1110 BUKJIMKAE
TeBHE MPUTHiIYeHHS pocTy (Hanpukian, 50 %),
BU3HAYa€TbCcd 1 BuUpaxaeTbes sk EyCx
(Hanpuxuan, EyCsy). ¥V pe3yabraTi TeCTyBaHHS
MOXHa 3adikcyBaTu HaWMEHII €(QEKTUBHY
koHueHTpauito (LOEC) i HeedeKTUBHY KOH-
ueHtpatito (NOEC) [15].

BukoHaHHS 10CHiaiB 3 BUBHAYEHHSI BOAHOI
€KOTOKCUYHOCTI XiMIYHHUX PEYOBUH perjiaMeH-
TyeTbes «Guidance Document On Aqueous-
Phase Aquatic Toxicity Testing Of Difficult Test
Chemicals. Series On Testing And Assessment
No 23» [16], g9kmit MiCTUTh BKAa3iBKM IIOIO
BUITPOOYBaHHSI XiMiYHUX PEYOBUH, a0M BCTaHO-
BUTHU 1XHIO TOKCUYHICTb IS BOIHOI €KOCUCTE-
Mu. lle KepiBHMLITBO 3aCTOCOBYETHCS JJIsI BOJI-
HUX JOCTIIXEHb pO34YMHEHO1 (ppakiii JOCTia-
JKyBaHUX XiMikaTiB. Llg dpakiiist € HaliakTyasb-
HIiIlIMM TTOKAa3HMKOM, OCKIJIbKM B3a€EMO3B'SI3KU1
edeKTiB MpU BUIIPOOYBAHHSIX BIUIMBY Ha BOAHY
eKocucTemy, SIK IMpaBWIO, HalKpallle BHUSIB-
JISIIOThCSI, KOJIW MiATBEPIKEHI aHATITUYHUMU
METOAAMM KOHLIEHTpaLIil IIpU €KC-
MO3MLiI PO3YMHEHOI JOCJIiIKyBa-
HOI XiMiYHOI pEYOBHHU.

MeToau BU3HAYEHHS €KOTOK-
CHYHOCTI MOJIOTAHTIB /11 HA3€MHOI
€KOCHCTEMH.

OECP 213. Ilpouedypa mecmy-
BAHHS XIMIYHUX PEHOBUH HA MEOOHOC-
Hux 60xconax (Apis melifera), mecm
Ha 20cmpy 0paabHy MOKCUMHICMb.

[IpyuHuun wMetomy: aOpoCHi
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Procedure for Testing Chemicals on Algae —
Chlorella.

The principle of the method is to quantify
the growth and growth inhibition of algae
from measurements of their biomass in
dependence of concentration and time of
action.

Hydrogen biomass is defined as the dry
amount of algae per 1 litre of the test solu-
tion [15]. The test result is growth inhibi-
tion, expressed as a logarithmic increase in
biomass (average specific growth rate) over
the period of action.

From the average values of specific
growth rates recorded in a series of test solu-
tions, the concentration that causes a certain
percentage of growth inhibition (e.g. 50%) is
determined and expressed as ErCx (ErCs).

As an additional response parameter, it is
recommended to use the increase in biomass
change at the end of testing relative to its
value at the beginning of the experiment.
From the increase recorded in a series of test
solutions, the concentration causing a cer-
tain growth inhibition (e.g. 50%) is deter-
mined and expressed as EyCx (e.g. EyCsy).
As a result of testing, it is possible to fix a less
effective concentration (LOEC) and an inef-
fective concentration (NOEC) [15].

The performance of experiments to
determine the aquatic ecotoxicity of chemi-
cals is regulated by the “Guidance
Document on Aqueous-Phase Aquatic
Toxicity Testing of Difficult Test Chemicals.
Series On Testing and Assessment No. 23”
[16], which contains guidelines for testing
chemicals to determine their toxicity to the
aquatic ecosystem. This guide applies to
aqueous studies of the dissolved fraction of
the chemicals under study. This is the most
relevant metric because effect relationships
in aquatic ecosystem exposure tests tend to
be best shown when confirmed by analytical
methods on exposure concen-
trations of a dissolved test chem-
ical.

Methods for determining the
ecotoxicity of pollutants for the
terrestrial ecosystem.

OECD 213 (Honeybees, Acute
Oral Toxicity Test). Procedure for
Testing Chemicals on Honeybees
(Apis melifera).

Method principle: adult
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po0OYi MeTOHOCHI OJKOJIM MiaAa0ThCS LIUPO-
KOMY AiaIia3oHy 103 JOC/iIXXYBaHOI pEYOBUHMU,
JUCIIEProBaHOi B pO34YMHi caxapo3u.

CMEpTHICTb PEECTPYIOTh IIOAHS IMPOTSTOM
MpUHaMHi 48 TOAMH i TOPiBHIOIOTH i3 KOHTPOJIb-
HUMHU 3HAYeHHSMU. SKIIO piBeHb CMEPTHOCTI
3poctae Bif 24 10 48 roavH, TOMi SIK KOHTPOJIbHA
CMEPTHICTh 3ainumaeThesd Ha piBHI < 10 %,
JIOIIIBHO TTPOJOBXUTU TPUBAJIICTb TECTY MaKCH-
MyM 10 96 roauH. Pe3yabsrati aHami3yoThCsT JIsT
TOrO, 1100 po3paxyBatu LDs, uepe3 24 ronuHu Ta
48 roaurH, a B pa3i MPOAOBXKEHHS JOCTIIKEHHST —
yepe3 72 roguHu Ta 96 ronuH [17].

OECP 207. IIpouedypa mecmy-
BAHHS XIMIYHUX PEHOBUH HA 00U|0-
eux uepe'akax (FEisenia foetida),
mecm Ha 20cmpy MOKCU4HICMb.

[TpuHIIMTT MeTOMY: YTpUMaH-
HS1 IOLLIOBUX YEPB’SIKiB y 3pa3-
Kax TOYHO BM3HA4YEHOIo (CTaH-
JApTHOIO) INTYYHOIO IPYHTY, 10
SIKOTO 3aCTOCOBAHO Jiala3oH
KOHLIEHTpaLiil J0CIiIXKyBaHO1
PEUYOBUHU.

CMepTHICTh  OLIIHIOETHCS
yepe3 7 Ta 14 nHIB MmicJIs 3aCTO-
cyBaHHs. B mociimxeHHi ciifg
BUMKOPUCTOBYBAaTU OAHY KOHILIEHTpallilo, siKa
He TIpu3BeJe OO0 CMEPTHOCTI, KOHLEHTpaLlii,
110 BUKJIMKAIOTh YACTKOBY 3aruoesib, Ta OIHY,
IO MOpu3BeAe [0 3arajbHOI CMEPTHOCTI.
Pesynbratn aHamizytoTh Ta po3paxoBytoTh LDy
3a 14 gHiB excro3uii [18].

OECP 223. Ilpoyedypa
BU3HAUECHHA 20CMPOI nepopanb-
HOI moKcuuHocmi 0431 nmaxie —
nepeninku (Coturnix japonica).

IIpuHLMI METOaY: TECT PO3-
OMBA€ETHCS HA KiIbKA OKPEMUX
eraniB. Ha koxkHoMy eTami nTa-
XaM OJIHOYaCHO 3roJ0BYIOTb
OdHY 103y (MI/Kr mMacu Tina
MTUL) JOCTiIKYBAaHOI PeYOBU-
HU, BBOJSIYM 11 B 300 a00 nepea-
ILJTYHOK.

3ajexXHo BiI eTamy JOCHiILy OKpemi ITaxu
MOXYTb OTPMMYBATH Pi3Hi 1031 a00 JEKiJIbKOM
MTaxam 3rof0BYIOTh OIHY i Ty XK 103y (TOOTO OgHa
J103a Ha JaHii cTaiii BUpoOyBaHb AyOIIOETHCS
MOBTOPeHHsIMU). 11 TECTOBUX PEYOBMH, IS
SIKMX BUCOKA TOKCUYHICTh MaJIOIMOBipHA, PeKO-
MEHAYETHCS TTPOBOAUTHU TOCHI 3 OOHIEIO 03010
(mimiTyrouoro 103010 — 2000 MI/KT), SIKy BBOASITH
JIEKUJIBKOM TITaxaM. SKIIo pedoBMHA TOKCUYHA,
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worker honeybees are exposed to a wide
range of doses of the test substance dispersed
in a sucrose solution.

Mortality is recorded daily for at least
48 hours and compared with control val-
ues. If the mortality rate rises from 24 to
48 hours while the control mortality
remains at < 10%, it is reasonable to
extend the duration of the test to a maxi-
mum of 96 hours. The results are analysed
to calculate the LDs, at 24 hours and
48 hours, and if the study is continued, at
72 hours and 96 hours [17].

OECD 207 (Earthworm,
Acute Toxicity Tests). Proce-
dure for Testing Chemicals on
Earthworms (Eisenia foetida).

Principle of the method:
keeping earthworm in sam-
ples of a well-defined (stan-
dard) artificial soil, to which a
range of concentrations of the
test substance is applied.

Mortality is assessed in 7
and 14 days after application.
The study should use one
concentration that will not
result in mortality, concentrations that will
cause partial death, and one that will result
in total mortality. The results are analysed
and LDsy is calculated for 14 days of expo-
sure [18].

OECD 223 (Avian Acute
Oral Toxicity Test). Test
Procedure for Birds — Quail
(Coturnix japonica).

The principle of the
method: the test is divided
into several separate stages.
At each stage, the birds are
simultaneously fed one dose
(mg/kg of body weight of the
bird) of the test substance,
injected into the crop or fore
stomach.

Depending on the stage of the trial, indi-
vidual birds may receive different doses, or
several birds may be fed the same dose (i.e.
one dose at this stage of the trial is duplicat-
ed by repetitions). For test substances for
which high toxicity is unlikely, it is recom-
mended to test with a single dose (limiting
dose — 2000 mg/kg) administered to several
birds. If the substance is toxic, instead of the
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3aMiCTh BapiaHTa JOCJIAY 3 JIMITYIOUOIO 03010
PEKOMEHIYETbCS 3aCTOCOBYBAaTHM MOCJIIOBHY
cxemy pochiny. Eranu 11 2 i€l cxeMu He BUMa-
raroTb MOBTOPEHbD, a Ha eTamnax 3 i 4 1o3u ay0JTI0-
10Th NoBTOpHO. Ha etami 1 giarmazoH BUIIpoOOBY-
BaHMX /103 BCTAaHOBIIOIOTH Ha ONTUMAJIbHO
JMOCTYMHil (BimoMmiit) ouiHui LDy, (Hampukian,
BEJIMYMHOIO, BUBHAYEHOIO /I TpU3yHiB). Jlo3u
JIJIS1 HACTYITHMX €TaIliB — Ha PiBHSIX CMEPTHOCTI,
IO BUSIBWIMCSI Ha BCiX MOMNEpeaHiX, OTXe,
BesmuuHy LDs, i KyT Haxuty KpuBoi 103a-e(peKT
PO3pPaxoBYIOTb OJHOYACHO.

ITicng BBeAeHHS 003 PEYOBMHU 3a INTaXaMU
CIOCTEpiratoTh MpoTsaroM 14 gHiB, abu BCTaHO-
BUTHU piBEHb CMEPTHOCTI. IHOAI MOXe 3Hamo0u-
TUCSI TIOJOBXEHHSI TEPMiHY CHOCTEpPEXEHb,
3aJIeXKHO BiJl TOro, Y4 € O3HAKM BiAIaJIEeHOTO
BIMBY. [loeTanHuii gociia HaUIIpOCTillle cTa-
BUTU MpPU TECTyBaHHI PEYOBUH, IO BUKJIM-
KaloTh 3arudesib MPOTITroM JEKiJIbKOX JHIB. Y
LIbOMY BUIAIKy HEMAE HEOOXITHOCTI OUYiKyBaH-
Hs 14 gHiB, 1100 MepeiTH 10 HACTYITHOTIO €TaIly,
X0ua CIIOCTePEXXEHHSI 3a BCiMa NTaxaMu MoTpio-
HO TpoaoBxXyBaTu. CMEpTHICTb, BMSBIEHA
IiCJIST 3aKiIHYEHHST HEBEJIMKOTO MTPOMIXKY 4acy,
MOX€ 3HaJOOUTUCS U1l BUBHAYEHHST BEJTMUMH
03 U1l BUIMPOOYBaHb Ha HACTYIHUX eTarax
Jociay (3a3BMYaii MOXXHAa BUKOPHUCTOBYBATU
TepMmiH Tpu nHi). IltaxiB, sIKi MalOThb HasBHi
03HaKu 00110 200 cTpaxkaaHb, MilJalOTh eBTa-
Haszil. [JlaHuX, OTpMMaHMX MPOTITOM MEPIINUX
TPbOX JHIB OOCJiAy, 3a3BUYail TOCTaTHHO JIsI
BCTAHOBJICHHS Y1 BiTHOBUTBLCS CTAH MTULL, YU
BinOyBaTUMETbCS MOAANBIINI PO3BUTOK iIHTOK-
cukauii Ta HacraHe 11 3aru6enb. Po3paxyHok
poOOYMX OLIIHOK BMMipHOBAaHMX BEJUYMH BXeE
Ha 3-# IeHb eTaIy J0Ciay JO3BOJISIE 3aBEPIIM-
TU JOCJIiJ i TIPOBECTU BCi JO3YBaHHSI MPOTITOM
KOPOTIIOIo yacy. SAKiio aaHi 3-ro AHS CBigyaTh
PO MOXJIWBICTh MOJAJIBIIOTO 30UIbIICHHS
CMEpPTHOCTI TMTaxiB, pO3paxyHOK poOouoi
BesmuMHU LDs, MOXHa BiIKJIacTH, TOKUA HE
CTaHE 3pO3yMiJIMM, 11O CTaH BCiX ITaXiB BiIHO-
BUBCSI MiCJIs1 TOKCUMYHOTO BIUIMBY PEYOBUHU. Y
JeSIKMX BUMAAKax O4iKyBaHHS IPOJAOBXYIOTb 10
14 gHiB, meplI HIXXK NEPEXOAUTH 10 HACTYITHOTO
erarmy. OCTaTOYHMI pPO3pPaxXyHOK BEJIMUYUMHU
LDs, mpoBoasiTb, TI'PYHTYIOUMCh Ha [TaHUX,
3i0paHuX 3a IMiJICYMKaMU BCIX CTadiid JOCIIiIy.

CMepTHICTh € TOJJOBHUM i OCHOBHUM i~
CYMKOM TE€CTY, B KOHTPOJIi BOHA MOBMHHA OYyTU
nyxe manor. [ToTpiGHO CTeXUTH 3a CTaHOM
310POB’Sl i yMOBaMM yTPUMaHHSI KOHTPOJIbHUX
nraxiB, o0 pe3yJbTaTU BUIIPOOYBAaHb HE
BUKJIMKAJIM CYMHIBIiB [19].
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experiment with a limiting dose, it is recom-
mended to use a sequential design of the
experiment. Steps 1 and 2 of this scheme do
not require repetitions, and in steps 3 and 4,
the doses are re-duplicated. In step 1, the
dose range tested is set to the optimally
available (known) LDs, estimate (e. g.,
determined for rodents). Doses for subse-
quent stages are at the mortality levels found
at all previous ones, therefore, the LDy,
value and the slope of the dose-response
curve are calculated simultaneously.

After dosing the substance, the birds are
observed for 14 days to determine the mor-
tality rate. Occasionally, an extension of the
follow-up period may be required depend-
ing on whether there is evidence of remote
exposure. Staged experiments are easiest to
set up when testing substances that cause
death within a few days. In this case, there is
no need to wait 14 days to move on to the
next stage, although all birds should be
observed. Mortality detected after a brief
period may be required to determine the
dose values for tests at subsequent stages of
the experiment (usually a period of three
days can be used). Birds showing signs of
pain or suffering are euthanized. The data
obtained during the first three days of the
experiment is usually sufficient to establish
whether the state of the bird will be
restored, or whether further development of
intoxication will occur and then its death
will occur. The calculation of working esti-
mates of the measured values already on the
third day of the experiment stage allows you
to complete the experiment and make all
dosages in a shorter time. If the 3-day data
indicate the possibility of a further increase
in bird mortality, the calculation of the
working LDjs, value can be deferred until it
is clear that all birds have recovered from
the toxic exposure to the substance. In some
cases, waiting continues up to 14 days
before moving on to the next stage. The
final calculation of the LDs, value is made
based on the data collected at the end of all
stages of the experience.

Mortality is the main and principal result
of the test and in the control one it should be
small. The health status and conditions of
control birds should be monitored so that
the test results are not in doubt [19].
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[Itaxu, 110 BUSIBISIOTH y XOO1 OOCHIAY Bil-
YyTHi O3HAaKM OO0 1 CTpaxKIaHb, IMiLIATralOTh
eBTaHaszii. [Ilpu mpoBeAeHHI €KCIIEpUMEHTIB
HEOOXiITHO MaKCUMaJbHO JTOTPUMYBATUCS
MpaBUJI TYMAHHOTO MOBOMXKEHHS 3 TBAPUHAMMU,
3a3HayeHux y Directive 2010/63/EU [16].

OECP  216.  Ilpouedypa
mecmy8aHHsl XIMIYHUX peHOBUH HA
TPYHMOBUX — MIKPOOP2AHI3MAX,
mecm Ha mpauHcopmayito azomy.

[MpuHLIMI MeTOAY: Y TpOCisi-
HUM TPYHT IOAAIOTh MTOPOIIKO-
noaioHe pocJIMHHE OOPOIIHO Ta
00pO0ISIIOTh TOCHIIXYBAHOIO
pedyoBrUHOK abo He 00po6-
JISIIOTh (KOHTPOJIb).

Jns BUpoOOBYBaHHS MECTULIMAY UM arpo-
XiMiKaTy peKOMEHIYEThCSI MiHIMYM JIBi TECTOBI
KOHLIGHTpaLIil, X CJ1il BUOMpPATH MO BiJHOIIEH-
HIO 10 HAaBUILIO1 KOHLIEHTpallii, SIKa OYiKY€ETb-
Csl MpU 3aCTOCYBaHHI PEUYOBMHU B IOJbOBUX
yMoBax. Ilicins 0, 7, 14 gHiB Ta 28 AHIB iHKy0Oa-
11i1 3pa3ku 0O0poOJIEHUX Ta KOHTPOJbHUX I'PYH-
TiB €KCTparyioTh BilINOBiIHUM PO3YMHHUKOM
Ta BU3HAYalOTh KiJIbLKOCTI HITPATIB y €KCTPaK-
Tax. lIIBUOKICTH YTBOPEHHSI HIiTpaTiB y 00p00-
JICHUX 3pa3Kax MOPIiBHIOKOTh i3 IIBUAKICTIO
YTBOPEHHS X Y KOHTPOJIi, 00YMCIIIOIOTh BiJCO-
TOK BiIXMJICHHSI OOpOOJI€HOIO I'PYHTY BiJl KOHT-
poJito. Yci Tectu MpoOBOASATH NMpUHAWMMHI 28
IHiB. Ko Ha 28-ii JeHb pi3HULIS MiX 00po0-
JIECHUMU Ta HEOOpOOJEHUMU I'PYHTAMM IOPiB-
HIOE 200 TepeBuIiye 25 %, BUMiproBaHHS TIPO-
JIOBXYIOTbh MakcuMyM a0 100 mHiB. Pe3ynbratu
TECTiB 3 0araTopa3oBMMM KOHLEHTpaLisIMU
aHali3yl0ThCsd 3a JOMOMOIOI perpeciiiHoi
MoJieJli i 00uncIoThes 3HaueHHsT ECx (To0TO
ECSOJ EC25 Ta/a60 Eclo) [21]

OECP 217. Ilpoyedypa mecmysaHHs XiMiuHUX
PEH0BUH HA TPYHMOBUX MIKPOOP2aAHiZMax, mecm
Ha mpancgopmayiro CO,.

I[Mpunuun merony OECP 217: y nonepen-
HbO MPOCISIHUI I'PYHT J0JAI0Th JOCIiIXXYBaHY
pedoBuHY. 151 BUIIpOOOBYBaHHSI arpoXiMikary
PEKOMEHIYETbCS MiHIMYM JBi TECTOBI KOH-
LIeHTpalii, 1X cjaig BUOMpaTU BiAMOBITZHO 10
HalBMINOI KOHILEHTpalii, mnepeadayeHol
HopMu BuTpatu Ha nodji. Ilicas 0, 7, 14 ta
28 nHiB iHKyOallii 3pa3ky 0OpoOIeHUX Ta KOHT-
POJBHUX IPYHTIB 3MIllyIOTh 3 IJIIOKO3010 Ta
BUMIpPIOIOTh YAaCTOTY JAUXaHHS IIPOTAroM
12 ropuH nocninb. YacToTa 1UXaHHS BUpaXa-
€TbCSI B KiJIbKOCTi BUIIJIEHOTO BYIJIEKHCIOrO
razy (Mr mioKCHUIy BYIVIELIO/KI CYXOro IpyH-
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Birds that show tangible signs of pain and
suffering during the experiment are subject to
euthanasia. When conducting experiments,
it is necessary to observe the rules of humane
treatment of animals specified in Directive
2010/63/EU [16] as much as possible.

OECD 216 (Soil Micro-
organisms: Nitrogen Trans-
== formation Test). Procedure for
e /esting Chemicals on Soil
Microorganisms.

Principle of the method:
powdered vegetable flour is
added to the sifted soil and
treated with the test substance
or not treated (control).

For testing a pesticide or agrochemical, a
minimum of two test concentrations are rec-
ommended and should be chosen relative to
the highest concentration that is expected
when the substance is applied in the field.
After 0, 7, 14 and 28 days of incubation,
samples of the treated and control soils are
extracted with a suitable solvent and the
number of nitrates in the extracts is deter-
mined. The speed of the adoption of nitrates
in the processed soils is compared to the
speed of the adoption of them in the control
one, the percentage deviation of the treated
soil from the control one is calculated. All
tests should be carried out for 28 days. If on
day 28 the differences between treated and
untreated soils are equal to 25% or more,
measurements are continued for 100 days.
Test results with different concentrations are
analysed using an additional regression
model and ECx values are calculated (that
is, ECs, EC,5, and/or EC,) [21].

OECD 217 (Soil Microorganisms: Carbon
Transformation Test). Procedure for Testing
Chemicals on Soil Microorganisms.

Principle of OECD Method 217: Add test
substance to previously sieved soil. A mini-
mum of two test concentrations are recom-
mended for testing an agrochemical, and
these should be selected according to the
highest concentration rate foreseen for field
application. After 0, 7, 14 and 28 days of
incubation, samples of treated and control
soils are mixed with glucose and the respira-
tory rate is measured for 12 hours. The res-
piratory rate is expressed as the amount of
carbon dioxide released (mg of carbon diox-
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Ty/ron) abo CIOXMBAHOTO KHUCHIO (MT
KMCHIO/KI TIpyHTY/ron). CepeaHio 4acTOTy
JIUXaHHS B 00p0o0JICHUX 3pa3Kax IPYHTY ITOPiB-
HIOIOTh i3 4acTOTOIO0 NMXaHHSI B KOHTPOJI Ta
O0YMCIIIOIOTh BiACOTOK BigXWJIEHHS 00pobie-
HOI BiJl KOHTPOJIO. YCe TeCTyBaHHS MPOBOASTh
npuHaiiMHi 28 nHiB. SIKio Ha 28-1i 1eHb pi3HU-
i MiX OOpoOJEeHMMU Ta HEOOPOOJICHUMMU
IPYHTaMU piBHi 110 25 % abo Oinbiile, BUMipIO-
BaHHS TIPOJOBXYIOThCS 3 iHTepBajoM y 14 nHiB
npotsiroM MakcumyMm 100 nHiB. K110 BUIpo-
OOBYIOTHCSI XiMiIUYHI PEYOBUHM, KPIM arpoximi-
KaTiB, 10 3pa3KiB I'PYHTY AOAAIOTh CEPil0 KOH-
LICHTpaLiil TOCHiIKyBaHOI peYOBUHU, a 4yepe3
28 THiB BUMipIOIOTh YAaCTOTY AUXAHHS, CIIPUYN-
HEHY TIJII0K03010 (TOOTO CEpelHI0 KiJIbKiCTh
YTBOPEHOT'O BYTJIEKUCJIOTO Ta3y abo CIoXuBa-
HOTO KHMCHIO). Pe3ynbraTé TecTiB i3 HM3KOIO
KOHLEHTpALii aHaJi3yl0TbCsI 3a JOMOMOIOI0
perpeciiiHOI MoaeJTi i 00UYMCITIOITHCS 3HAYEHHS
ECx (T06TO EC507 EC25 Ta/a60 ECIO) [22]

MeTtoau BM3HAYEHHSI TOCTPOI TOKCUYHOCTI
JI71s1 0i0JIOTIYHUX TeCT-00’ EKTIB IIPpU3HAYEHI IJIsT
BU3HAUYEHHS CTYMNEHSI TOKCUYHOCTI MOJTIOTaHTY
Ta OILIIHKMW MOXJIMBOI HeOEe3meKM MOoro id
IHILIMX OPTraHi3MiB Ti€l Y iHIIIOI EKOCUCTEMU.

ITosnoBHI mepeBaru TECTiB 3 BU3HAYEHHS
rOCTPOI TOKCUYHOCTI — IOCTYITHICTh 3aC00iB,
BUCOKA YYTJIMBICTh TECT-OPraHi3MiB A0 MiHi-
MaJIbHUX KOHLEHTpPaLii Ta IIBUAKICTb BUIIPO-
OyBaHb.

Cnig 3a3HaunTH, 10 HanpuKiHII XX CTO-
pivyysi METOAU 3 BU3HAYEHHS €KOTOKCUYHOCTI
CTaJIM IIMPOKO BUKOPUCTOBYBATUCS B MIPAKTU -
Li Jep>XaBHOTO €KOJOTIYHOIr0 KOHTPOJIIO Oilb-
LIOCTI PO3BMHEHUX KpaiH CBiTY, B TOMY YMCJI i
B YkpaiHi. EKOTOKCHUKOJOriYHI AOCTiIXKEeHHS
BBIMIIJIM O TIepeikKy OOOB’SI3KOBUX TECTiB,
HeoOXimHuX [Jis1 Kiacudikalii eKoJaoTridHo1
HeOe3INeK MNeCTULMAIiB, arpoxiMikaTiB Ta
IHIIMX XIMIYHUX COOJIYK, OLIHKU PU3UKY TOK-
CHKAaHTIB [IJIs1 BOOAHOI Ta HAa36MHOI €KOCHUCTEM,
peecTpalii MecTULMAIB Ta arpoxiMikaTiB B
VYkpaiHi.

MarepianbHo-TeXHIYHe 3a0e3meYeHHs Mmia-
po3ainy. /111 BUKOHaHHS TOCTIIXKEHb 3 BU3HA-
YeHHd BOOHOI TOKCMYHOCTI HA CHOTOMIHI €KO-
TOKCHMKOJIOTiuHM miapo3ain HI mae HeoOxia-
He 0a3oBe obOnagHaHHsS Ta 3Hapsannd. Lle —
JOCHigHI akBapiymMu MJis iMiTalii BOJHOTO
cepenoBUIIA IS MiAAOCIiIAHUX OPraHi3MiB,
KJiMaTU4YHa yCTaHOBKa 3 (JIyOPECLIEHTHUM
OCBITJIEHHSIM JJISI POCTY POCIUH Ta (PyHKIIIE€IO
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ide/kg of dry soil/h) or oxygen consumed
(mg of oxygen/kg of soil/h). The average
respiration rate in the treated soil samples is
compared with the respiration rate in the
control one and the percentage deviation of
the treated soil from the control one is cal-
culated. All testing is carried out for at least
28 days. If on day 28 the differences between
treated and untreated soils are up to 25% or
more, measurements are continued at inter-
vals of 14 days for a maximum of 100 days.

If chemicals other than agrochemicals are
being tested, a series of concentrations of the
test substance are added to the soil samples
and after 28 days the glucose-induced respi-
ration rate (i. e. average amount of carbon
dioxide created or oxygen consumed) is
measured. The results of low concentration
tests are analysed using a regression model
and ECx values (i. e. ECsy, ECy5 and/or
EC,y) are calculated [22].

Methods for determining acute toxicity
for biological test objects are designed to
determine the degree of toxicity of the pollu-
tant and assess the possible danger to other
organisms of a particular ecosystem.

The main advantages of acute toxicity
tests are the availability of tools, the high
sensitivity of test organisms to minimal con-
centrations, and the speed of testing.

It should be noted that at the end of the
twentieth century, methods for determining
ecotoxicity began to be widely used in the
practice of state environmental control in
most developed countries of the world,
including Ukraine. Ecotoxicological studies
are included in the list of mandatory tests
required for classifying the environmental
hazard of pesticides, agrochemicals, and
other chemical compounds, for assessing the
risk of toxicants for aquatic and terrestrial
ecosystems, as well as for registering pesti-
cides and agrochemicals in Ukraine.

Material and technical support of the unit.
Today, the ecotoxicological unit of the
Scientific Centre has the necessary basic
equipment and devices to carry out studies
to determine aquatic toxicity. These are
experimental aquariums for simulating the
aquatic environment for the test organisms,
a climatic installation with fluorescent light-
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IMITYBaHHSI OCBITJIEHHS JHSI Ta HOYi JJIs1 iHKY-
OaLliliHMX TIpoLEeCiB y AOCHiAi, yci HeoOXimHi
MpUaau 1jsi BUMiproBaHHS (i3MKO-XiMiYHUX
rnapameTpiB CepeloBMIL Y AOCiAi (KOHIYKTO-
MeTp, okcumeTp, pH-MmeTp).

Cnig 3a3HaYuTH, 110 OOOB’SI3KOBOIO YMO-
Boto TecTiB OECP 3 BU3HaueHHSI BOIHOI TOK-
CUYHOCTI € TMiATBEPIXEHHS TOYHUMM aHasi-
TUYHUMU METOAAMU KOHLIEHTpALii JOCIIAHUX
PEUYOBMH Y IOC/iIKYBaHOMY BOJHOMY CepeJlo-
Buili. OTXe, MiApO3diJl Mae MOXKJIUBICTh
BM3HAYaTU KOHILIEHTpAllil XiIMIYHUX PEYOBUH
BUCOKOTOYHUMHU aHaJiTUYHUMHU MeETOJaMU
(BucokoeeKkTUBHA pianMHHA XpomaTorpadis
(BEPX), razopinunHa xpomarorpadist (I'PX))
3aBASKM CIIBOpali 3 BIAAUIOM aHaJiTUYHOI
ximit HII.

s BUKOHAHHSI TECTIB 3 BU3HAYECHHS
HA3€MHOI €KOTOKCUYHOCTI Ha CbOTOIHI M-
po3ai Mae 6a30Be HEOOXiJHE OOJagHAHHS Ta
ycrtatkyBaHHs. Lle — KoMipku miasg imitanii
BYJIMKIB U1 TECTYBaHHS TOCTPO1 TOKCUYHOCTI
Ha OJXoJlaXx, YMOBU Ta HEOOXigHE 3HapSaas
JUTSL yTPUMAHHS NTaxiB y AOCIii; KOMIOHEHTHU
Ta YMOBHU U151 IPUTOTYBAHHS IITYYHOIO I'PYH-
Ty, KJIMaTU4YHi KaMepu A8 iHKyOaLlilHUX
MpOLECIB, IO HEOOXiaHi IJs MPOBEACHHS
TECTiB 3 JOIIOBUMM YepB’sIKaMu, TPYHTOBUMU
OakTepisiMu, JadHISIMU Ta BOIOPOCTIMU, MTPU-
Jagu OJs BUMIipIOBaHHS (i3MKO-XiMiYHUX
napameTpiB rpyHToBoro cepenosuina (pH,
BOJIOIOCTi, TeMmmepaTypu), amnapaTrypy s
BU3HAYEHHS AaHAUTITUYHUMU METOIaMU HiTpaT-
HOT'O Ta aMOHIMHOTO a30Ty B IPYHTI.

Knacudikanii exkorokcumunocrti. J[laHi 3
TOCTPOI TOKCUYHOCTI [IJIs1 BOIHUX Ta HA3€MHUX
€KOCHCTEM MaloTh BaXJMBE 3HAYEHHS IS
KJjacudikallii eKoJIOTIiYHOI HeOe3MeKM XiMiu-
HUX peyoBUH. B YKpaiHi Ha CbOTrOIHI HE iICHY€E
cTaHapTiB a00 Kiacudikalliii, 3aTBepIXKEHUX
odilifHUMU ycTaHOBAaMU. Y CBOIM JiSIIBHOCTI
HII xopucCTy€eTbCS BXKE ICHYIOUOK MIXHAPOI-
Ho1o (¥Y3roakeHa Ha I100aJIbHOMY PiBHi CHUCTe-
Ma Kjacu@ikallii Ta MapKyBaHHSI XiMiUHHUX
peuoBuH (YI'C)) (anrn. The Globally Harmo-
nized System of Classification and Labeling of
Chemicals ( gani GHS)) [23].

EXOTOKCUYHICTL pEYOBUHU [OJISI BOIHOI
€KOCHUCTEMU KJIAaCU(PIKYEThCS 3TiTHO 3 KPUTE-
pisiMM, 110 MOKa3aHi B Tabu. 1.
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ing for plant growth and the function of sim-
ulating day and night lighting for incubation
processes during the experiment, all the nec-
essary instruments for measuring the physic-
ochemical parameters of the media during
the experiment (conductometer, oximeter,
pH meter).

It should be noted that a prerequisite for
OECD tests to determine aquatic toxicity is
the confirmation by accurate analytical
methods of the concentration of research
substances in the studied aquatic environ-
ment. Consequently, the division can deter-
mine chemical concentrations with highly
accurate analytical methods (i.e. High-
Performance Liquid Chromatography
(HPLC), Gas Liquid Chromatography
(GLC)) through cooperation with the
Department of Analytical Chemistry of the
Scientific Centre.

To perform tests to determine terrestrial
ecotoxicity, the unit currently has the basic
necessary equipment and devices. These are
cells for simulating beehives for testing acute
toxicity on bees, conditions and necessary
tools for keeping birds during the experi-
ment; components and conditions for the
preparation of artificial soil, climatic cham-
bers for incubation processes necessary for
testing with earthworms, soil bacteria, daph-
nia and algae, instruments for measuring the
physical and chemical parameters of the soil
environment (pH, humidity, temperature),
equipment for determining the analytical
methods of nitrate and ammonium nitrogen
in the soil.

Ecotoxicity classifications. Acute toxicity
data for aquatic and terrestrial ecosystems
are essential for classifying the environmen-
tal hazards of chemicals. In Ukraine today
there are no standards or classifications
approved by official institutions. In its activ-
ities, the Scientific Centre uses the existing
international classification (The Globally
Harmonized System of Classification and
Labelling of Chemicals (hereinafter GHS))
[23].

The ecotoxicity of a substance to an
aquatic ecosystem is classified according to
the criteria shown in Tab. 1.
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Tabmuus 1
Knacudikauis eKOTOKCHYHOCTI XiMIiYHUX PeYOBUH
JIJ1S1 IPEICTABHUKIB BOHOI €KOCHCTEMHU

TOXICOLOGY OF PESTICIDES

Table 1
Classification of ecotoxicity of chemicals
for the aquatic ecosystem

LCs (s puo) 96 rox LCs5, (for fish) 96 hours
Exo- ECsy (a5 pakonoznio- EC;, (for crus-
Kareropis TOKCHIHICTS Hux) 48 roxg Category| Ecotoxicity | taceans) 48 hours
ECs, (a5 Bomopocreii) EC;, (for algae) 72 or
72 a60 96 roa, mr/mm> 96 hours, mg/dm?
Hanzsuyaii-
HO eKoToK- | < 0,1 Ecxciz;rilsly <0,1
Toctpa 1 | cuuHi Acute 1
Aykeeko- 61 < g Very >0,1 —< 1,0
TOKCUYHI ecotoxic
Toctpa 2 | EkoTokcuuni | > 1,0 — < 10,0 Acute 2 | Ecotoxic >1,0—<10,0
HeGe3neuni | > 10,0 — < 100,0 Hazard > 10,0 — <100,0
Toctpa 3 - Acute 3
P Mang Hebes > 100 Low hazard | > 100
MeyHi

3rigHo 3 GHS knacudikalii om0 oumiHKu
BOJIHOI TOKCUYHOCTI € TPU KaTeropili TOKCUY-
HOCTI XiMiYHMX PEUYOBUH: dyice eKOmOKCUHHI,
eKOMOKCUYHI, Hebe3neuHi 045 6cix 600HUX Mell-
Kanuie.

Kareropist 1 y nessKux peryiarodux CUCTe-
Max Moxe OyTu posiaiieHa, abu BKJIIOYATHU
HWxHi nianazoH npu L(E)Csy < 0,1 mr/n i
PEYOBMHU KJIACUDIKYIOTbCS SIK HAO36UHMAIHO
eKOMOKCUYHI.

Takox kKateropiss 3 B AESIKUX PEryIIOUYUX
cucTeMax Moxe OyTH po3lIMpeHa 3a MexXi
JI(E)Ks5, 100 Mr/n1 1uisixoM BBEAEHHS 111€ OJIHi-
€1 KaTeropii — mMa.10nebe3neuHi.

HactynHa Ta6a. 2 neMoHCcTpye Kitacudika-
niro GHS g oniHky Ha3eMHOI EKOTOKCUYHO-
CTi U151 TPYHTOBMX 0€3Xpe0eTHUX, Y TOMY YMCIIi
JIOILIOBUX YEepB’SKiB, a TaKOX Ha3eMHUX 0e3-
XpeOeTHUX Ta 3alUJII0BaviB, 30KpemMa OIXKiJ.

Knacudikaluiss eKOTOKCUYHOCTI XiMIYHUX
PEYOBMH [JIsI HAa3eMHUX XpeOeTHUX (IuKi
MTaxy) mNokasaHa B Ta0. 3.

Bucnosku. Ilpotsirom aisibHOCTI €KOTOK-
cukosioriyHoro nigpo3auty B HII Gyyo mpose-
JIIEHO PsiA JDOCTIIXEHb LIOA0 €KOTOKCUYHOCTI
MECTULIMAIB 1 arpoxiMikariB misi pu0, nadHii,
BOJIOPOCTEN, OJKis, TOIIOBUX YEPB AKIB, MTa-
XiB, I'PYHTOBMX OaKTepili MpM MOTpUMaHHIi
BuMor MixHapoaHux metoniB OECP. Bus-
HA4Y€HO TOCTPY TOKCHUYHICTb JId BOJHOI Ta
Ha3eMHOI eKOCUCTeM 28 mpenapatuBHUX popM
NecTUUMAIB, 8 MiHepalbHUX AOOpUB i 1 Gio-
npemnapaty. KoHueHTpalii Oil04uX pedyoBUH
MEeCTULMAIB Y €eKCIO3ULIIITHOMY BOJHOMY cepe-
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According to the GHS aquatic toxicity
classification, there are three categories of
chemical toxicity: very ecotoxic, ecotoxic,
and hazardous to all aquatic life.

Category 1 may be subdivided in some
regulatory systems to include a lower range
at L(E)Csy < 0.1 mg/1 and the substances are
classified as extremely ecotoxic.

Also, category 3 in some regulatory sys-
tems can be extended beyond L(E)Cs, < 0.1
mg/l by introducing another category i.e.
low hazard.

The following Tab. 2 shows the GHS
classification for terrestrial ecotoxicity
assessment for soil invertebrates, including
earthworms, as well as terrestrial inverte-
brates and pollinators, in particular bees.

Classification of ecotoxicity of chemicals
for terrestrial vertebrates (wild birds) is
shown in the table 3.

Results and Conclusions. During the
activities of the ecotoxicological unit at the
Scientific Centre, a number of studies of the
ecotoxicity of pesticides and agrochemicals
for fish, daphnia, algae, bees, earthworms,
birds, soil bacteria were carried out in com-
pliance with the requirements of interna-
tional OECD methods. Acute toxicity to
aquatic and terrestrial ecosystems was deter-
mined for 28 formulations of pesticides,
8 mineral fertilizers and 1 biological prod-
uct. The concentrations of the active ingre-
dients of pesticides in the exposure aqueous
medium were determined in the Laboratory
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Taomung 2

Knacudikanis eKOTOKCHYHOCTI XiMiYHIX PEYOBHH JIJIsl IPYHTOBUX 0e3xpe0eTHUX, HA3eMHUX 0e3xpedeT-
Hux i 3amumoBadis. / Classification of ecotoxicity of chemicals for soil invertebrates, terrestrial inverte-
brates, and pollinators

Kareropis/Category

ExoTokcuunicTs/
Ecotoxicity

I'pynToBi Oe3xpeGeTHi
MeIIKAHIIi, B TOMY YHCJTi
JiomoBi yeps’sku, ECsy,
MI/KI CyXOi Bar rpyHry /

Soil invertebrates, includ-
ing earthworms, ECs,

JIucrogi 6e3xpedeTHi Ta
3aNMuI0BaYi, B TOMY
guci 0pkomm, LDsg,
MKT/0[K0ITy /

Leaf invertebrates and
pollinators, including

Hazard

mg/kg soil dry weight bees, LDs,, ng/bee

Toctpa 1 / Acute 1 Ayxe eKOTO.KCMqHI/ <10 <1

Very ecotoxic

Exotokcuuni /

< <

Toctpa 2 / Acute 2 Ecotoxic 10 <ECsy < 100 1 <LDs, < 10

HebesneuHi /
Toctpa 3 / Acute 3 100 < EC55 < 1000 >10 <100

Tabnuus 3
Knacudikanis eKoToKCHYHOCTI XiMIiYHIX pe4OBUH
JIIS1 HA3eMHUX XpeOeTHUX (IMKi nraxu)

Table 3
Classification of ecotoxicity of chemicals
for terrestrial vertebrates (wild birds)

Kareropis Exko- . LD 54, Mr/Kr Baru Tijia Category | Ecotoxicity L]? 50, mg/kg bird body
TOKCHYHICTh | ITaxa weight
Toctpa 1 Hlyxe exo- <5,0 Acute 1 | EXtremely | 0,1
TOKCUYHI ecotoxic
Toctpa 2 | Ekorokcuyni | > 5,0 — < 50,0 Acute 2 | Ecotoxic >1,0—-<10,0
Toctpa 3 | HeGesmeuni | > 50,0 — < 500,0 Acute 3 | Hazard >10,0 — £100,0

JIOBMILI BU3HAYAIU B JJaOOpaTopil aHATITUYHOL
ximii HII 3a nomomororo metony BEPX Ha xpo-
matorpagi Shimadzu LC-30A 3 mac-neTekTo-
pom Shimadzu LCMS-8050 3rinHoO 3 peKOMeH-
nauismu  kepisHuurBa OECP 23 [16].
Pesynbratu nipoBeneHUX DOCIIIXEHDb 3 BU3HA-
YEeHHSI €KOTOKCUMYHOCTI, SIKi Y CBOEMY CKJIafi
MicTriv (pocopopraHiuHi KOMIIOHEHTH, HEO-
HEKOTMHOIIY, TPia30r Ta iHIII CITOJYKHU OLli-
HIOBAJIM 3a JIOMOMOIOI0 BUILE3a3HAYEHOI KJla-
cudikauii. OTpruMaHi JaHi 11100 rOCTPOI TOK-
CUYHOCTI [JOCHIIXyBaHUX IIperapaTriB He
cynepeyusii JaHUM, OMKUCAaHUM Y MiXKHapomd-
HUX JIITepaTypHUX JIKepeaax Iisl aHAJTOTIYHUX
MECTULIUIIB.

3aBasku ubomy HII ogepxxaB BUCOKY OLIiH-
Ky Ta TO3UTHUBHI BiATYKM Bil €KCIIEpTiB
MiHicTepcTBa €HEPTreTUKM Ta 3aXUCTY JTOBKIiJI-
151 YkpaiHu. PobGoTa €KOTOKCHMKOJOTIYHOTO
Oigpo3aiay IMO3UTUBHO OlliHEeHa (paxiBUSIMU
MixKHApOAHOI areHIlii 3 atecTalii JJabopaTtopiit
srinHo 3 kputepisimu GLP SNAS, amxe HII
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of Analytical Chemistry of the Scientific
Centre using high performance liquid chro-
matography on a Shimadzu LC-30A chro-
matograph with a Shimadzu LCMS-8050
mass detector according to the recommen-
dations of the OECD guidelines. The results
of studies to determine the ecotoxicity, con-
taining organophosphorus components,
neonicotinoids, triazoles and other com-
pounds, were evaluated using the above clas-
sification. The data obtained on the acute
toxicity of the studied preparations did not
contradict the data described in the interna-
tional literature for similar pesticides.
Thanks to this, the Scientific Centre
received a high rating and positive feedback
from experts from the Ministry of Energy
and Environmental Protection of Ukraine.
The work of the ecotoxicological unit was
positively assessed by the specialists of the
international laboratory certification agency
in accordance with the GLP SNAS criteria,
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orpuMaB Ceptudikatr GLP 3 ekoTokcukoo-
TIYHOTO HaMpsSIMKY (cepTudikar BiAMOBIIHOCTI
BumoraM GLP "Statement of GLP compliance
No G-042" issued by SNAS 10.03.2020 p.).

IMopanbmnii po3BUTOK HAYKOBUX HdOCIiI-
JKEHb 3a €KOTOKCHUKOJOTIUYHUM HAIIPSIMKOM Y
HII 3anexwuTh Big m0oTped CHOrOJEHHS.
AKpenuToBaHa MiXHapOJIHUM areHTCTBOM
JabopaTopisi MOBHICTIO 3JaTHAa MNPOBOAUTU
BUITPOOYBaIbHi €KOTOKCUKOJIOTIYHI JOCTia-
JKEHHS, sIKi HeoOximHi mis1 Jlep>kaBHOI peecT-
palii NeCTULMAIB Ta arpoXiMiKaTiB B YKpaiHi.

Maroum BuIle3a3HAYCHUI MepeliK iIHCTPY-
MEHTIB Ta yCTaTKyBaHb i1 BU3ZHAUEHHSI €KO-
TOKCUYHOCTI TIECTULMIIB Ha HELIJIbOBUX
00’eKTax HaBKOJMIIHBOI'O CEpeJoBUILA, 10
Mepesiiky BXe BIPOBAIXEHUX METOMdiB Oyle
nomaHo nekiibka HoBux MmetoniB OECP, gxi
BIIPOBAIXYBATUMYThCd y Tipaktuky HII.
OT1xe, 00 LUK AOCTIIXEHb 1IOI0 3’ SICYyBaH-
HSI BIUIMBY TOKCUKAHTY Ha Ha3eMHY €KOCHCTE-
My OyB 3aBeplleHUi, IOLIJbHO BIIPOBAIUTU
METOAW MOCJIIKEHHsI, 1110 BU3HAYalOTh €KO-
TOKCUYHICTb JJIs1 HA36MHUX POCJUH. Y Tepei-
Ky MmeroniB OECP nng BcTaHOBIIeHHS (iTO-
TOKCUYHOCTI BXe € O(]iliiiHO 3aTBEpIXKEHUI
meton OECP 208 «HazemHi pociunu: Tect Ha
MMPOPOCTaHHSI HACiHHS Ta picT po3caau» [24].
Lleit MeTon SIKICHO JOTMOBHUTH MOCJIiIXKEHHS
1I0JI0 3’SICYBaHHSI €KOTOKCUYHOCTI TOKCUKaAH-
Ta 11 Ha3eMHOI EKOCUCTEMMU.

IIpobnema 36epexxeHHsT KiTbKOCTI OMXKIT i
MiATpUMKa 300pOB’sl 1X MOMYJIsLii B Ha3eMHii
€KOCHCTEMi B Cy4aCHMX yMOBax € OJHI€l0 3
MPiOPUTETHUX B €KOTOKCUKOJIOTii. Bimomo, 1110
OMKOJIM MiAHAalThCs BIUIMBY TOKCUKAHTIB HE
TUJIBKY 3aBASIKM CIIOXWBAHHIO KOPMY, a i1 TIpu
KOHTaKTi 3 pOCJIMHAMU, 1110 00po0bJIeHI HeOe3-
MEYHUMM [JII HUX pedyoBMHaAMHU. Tomy
HEOOXiTHUM € TEeCTYBaHHSI HE TiJIbKM TOCTPOI
OpaJibHOI TOKCUYHOCTI TOJIIOTAHTY, a i TecTy-
BaHHSI TOCTPOI KOHTAaKTHOI [ii. Y IpaKTUKY
nigpo3aiay Oyae BIPOBAIKEHO METOHA BU3HaA-
YEeHHSI TOCTPOI KOHTAKTHOI TOKCHMYHOCTI IJISI
MmenoHocHux Omxit OECP 214 «TectyBaHHs
XiMIYHMX PEYOBMH Ha MEJIOHOCHUX OJKOJIax.
TecT Ha rOCTpPY KOHTAKTHY TOKCUYHICTh» [25].

TakoxX MOXJIMBE BIIPOBAJIKEHHSI BUBYCHHSI
HACJiAKiB BUKOPUCTAHHS TECTULUAIB Ha
penpoOayKTUBHY (DYHKIIiIO AOLIOBUX YEPB’SIKiB
(Eisenia fetida) B mTydHOMY I'PYHTi 3riIHO 3
OECD 222 [26].

BazknuBe 3HaUYeHHS B pO3IIUPEHHI TisIbHO-
CTi eKOTOKCcHKojoriyHoi ygadoparopii HII €
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consequently the Scientific Centre received
the GLP Certificate in the ecotoxicological
direction (certificate of compliance with the
GLP “Statement of GLP compliance No.
G-042” 002).

Further development of scientific
research in the ecotoxicological direction at
the Scientific Centre depends on modern
needs. The laboratory accredited by an
international agency is fully capable of con-
ducting test ecotoxicological studies neces-
sary for the State registration of pesticides
and agrochemicals in Ukraine.

Having the above list of tools and equip-
ment for determining the ecotoxicity of pes-
ticides on non-target environmental objects,
several new OECD methods will be added to
the list of already implemented methods,
which will be introduced into the practice of
the Scientific Centre. Therefore, to com-
plete the cycle of studies to determine the
effect of a toxicant on the terrestrial ecosys-
tem, it is advisable to introduce research
methods that determine ecotoxicity for ter-
restrial plants. In the list of OECD methods
for establishing phytotoxicity, the OECD
208 (Terrestrial Plant Test: Seedling
Emergence and Seedling Growth Test) has
already been officially approved [24]. This
method will qualitatively complement the
study to determine the ecotoxicity of the
toxicant for the terrestrial ecosystem.

The problem of preserving the number of
bees and maintaining the health of their
population in the terrestrial ecosystem in
modern conditions is one of the priorities in
ecotoxicology. It is known that bees are
exposed to toxicants not only through the
consumption of food, but also through con-
tact with plants treated with hazardous sub-
stances. Therefore, it is necessary to test not
only the acute oral toxicity of the pollutant,
but also the testing of the acute contact
effect. The unit will implement the OECD
214 (Honeybees, Acute Contact Toxicity
Test) [25].

It is also possible to introduce a study of
the effects of pesticide use on the reproduc-
tive function of earthworms (Eisenia fetida)
in artificial soil according to OECD 222
(Earthworm Reproduction Test (Eisenia
fetida/Eisenia andrei)) [26].

Cooperation with international scientific
ecotoxicological centres, internships and
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CIiBpOOITHULITBO 3 MIXKHAPOAHUMMU HAyKOBU-
MM €KOTOKCUKOJIOTIYHUMM LIEHTpaAMM, CTaXYy-
BaHHSI Ta HaAOAHHS NPaKTUYHOTO AOCBiny. st
BIIPOBAJIXKEHHSI MiKHapOAHOI MpPakKTUKU B
poboty HII HaMu HajaromkeHo cHiBIIpaLio 3
eBporieiicbkor Jiabopartopiero Eurofins. Y
2019 poui rpyna cniBpo06iTHukiB HLI craxysa-
Jlacsl Ha poOOYOMYy MiCLi B LI YCTaHOBI, 1O
MiABUILMIO SIKICTh Ta OpraHi3aliito poOiT 100
€KOTOKCHKOJIOTIYHUX JOCTiIXKEHb.

Taky¥M 4MHOM, CTBOPEHO HOBMI MiApO3.Ii
HII mo nocnigKeHHIo i oliHILI HeOe3reYyHOCTi
MNEeCTULMAIB 1 arpoxiMiKaTiB IJISl TIPEACTaBHU-
KiB Pi3HUX €KOCHUCTEM, allpoOOBaHO Ta BOPO-
BaK€HO y MPaKTUKY MiXKHapOJHI MeToau
BU3HAYEHHS TOCTPOI TOKCUYHOCTI MOJIOTAHTIB
IJIs1 HeliiboBUX 00’ekTiB moBKiLIsE OECP 202
(Tect Ha roctpy imMMmoOinizauio padHiii),
OECP 203 (Tect Ha rocTpy TOKCUYHICTb JIsI
pu6); OECP 207 (Tect Ha ToCTpy TOKCUUYHICTh
115 3emiastHux yepB'sikiB); OECP 213 (Tect Ha
TrOCTpy TOKCUYHICTh mis omxin); OECP 216
(I'pyHTOBI MiKpOOpraHi3sMu: BUIIPOOYBAHHS Ha
neperBopeHHs1 azoty); OECP 217 (rpyHTOBIi
MiKpOOpraHi3aMu: BUIIPOOYBaHHSI Ha MEPeTBO-
penHs Byrienio); OECP 223 (Tect Ha roctpy
OpaJibHy TOKCUYHICTh TSI MTaxiB), po3poose-
HO CUCTEMY SIKOCTi Ta KOHTPOJIKO €KOTOKCUKO-
JIOTIYHUX JOCJIIIKEeHb, 110 TO3BOJIMJIO OTpHUMa-
TU HaliOHAJIbHY i MiIXKHApOJHY aKpeIuTallilo.
[Momanpiia AiSIBHICTD MiAPO3ALTY CIPSIMOBY-
BaTUMETbCS Ha PO3LIMPEHHSI €KOTOKCUKOJIO-
TYHUX OOCHIIXEeHb 3a MiKHApPOTHUMU METO-
pamu OECP i norpumanHsiMm Bumor GLP, 1o
CIIPUSITAME PO3BUTKOBI €KOTOKCHUKOJIOTIYHOIO
HanpsiMKy sK y HaykoBomy LieHTpi, Tak i B
YkpaiHi.

Ku¢uikr inTepeciB. ABTOpH 3asBIAIOTH MPO BIACYTHICTh KOHMITIKTY
IHTEpeCiB.
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gaining practical experience are significant
in expanding the activities of the
Ecotoxicological Laboratory of the
Scientific Centre. To introduce internation-
al practice into the work of the Scientific
Centre, cooperation has been established
with the European laboratory Eurofins. In
2019, a group of employees of the Scientific
Centre had an internship at the workplace in
this institution, which improved the quality
and organization of work on ecotoxicologi-
cal studies.

Thus, a new unit of the Scientific Centre
for the study and assessment of the danger of
pesticides and agrochemicals for representa-
tives of various ecosystems was created,
international methods for determining the
acute toxicity of pollutants for non-target
environmental objects were tested and put
into practice, such as OECD 202 (Daphnia
sp. Acute Immobilisation Test), OECD 203
(Fish, Acute Toxicity Test); OECD 207
(Earthworm, Acute Toxicity Tests); OECD
213 (Honeybees, Acute Oral Toxicity Test);
OECD 216 (Soil Microorganisms: Nitrogen
Transformation Test); OECD 217 (Soil
Microorganisms: Carbon Transformation
Test); OECD 223 (Avian Acute Oral
Toxicity Test), it was developed a quality and
control system for ecotoxicological studies,
which has led to national and international
accreditation. Further activities of the unit
will be aimed at expanding ecotoxicological
research using international OECD meth-
ods and compliance with GLP require-
ments, which will contribute to the develop-
ment of the ecotoxicological direction both
in the Scientific Centre and in Ukraine.
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