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The article continues the author's previous research on the evolution of
scientific views on identifying the xenobiotic properties of synthetic substances used
by humans in various sectors of the economy, with the development of modern
ecology. In the second half of the XX century, when the idea (modern paradigm) of
"the connection of everything with everything” became dominant in Environmental
Research, the modern stage (1970 — present) of its development was formed in the
history of the formation of ecology as a science. It was realized, albeit belatedly,
the need for simultaneous and accurate consideration of all changes in the
natural environment due to the development of the Earth's spheres and the
impact of human activity on it. The problem of averting the global environmental
crisis has raised the issue of combining all scientific knowledge and branches of
practical activity on a single scientific basis and defined a single task for all: to
investigate the nature and extent of environmental pollution associated with
human activity, the degree of their danger and the possibility of neutralization,
ways of ecologization of production, saving and reproduction of natural
resources. There was a need for scientific knowledge on which to base regulations
and safety assessment of synthetic chemicals and drugs, which became an important
motivation for the study of xenobiotics. It is established that at this time the
International Society for the Study of Xenobiotics (ISSX) was established, which
became the main scientific organization for researchers interested in the metabolism
and effects of foreign substances on living organisms. Since the 60s and 70s, the
boundaries of toxicology have expanded significantly and it has developed into the
science of the pathology of xenobiotics on living organisms, that is, ecological
toxicology or environmental toxicology has emerged. In the late XX and early
XXI centuries, much attention in Ukraine began to be paid to the issue of predicting
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harm and risk assessment, including the «risk-benefit» criterion for toxic substances.
Industrial and agricultural ecotoxicology is actively developing. Lev Ivanovich
Medved (1905-1982) made a significant contribution to the development of
agricultural labor and pesticide toxicology. His organizational activity as the
director of the Kyiv Research Institute of Occupational Hygiene and Occupational
Diseases from 1952 to 1964, and then from 1964 to 1982 as the director of the All-
Union Research Institute of Hygiene and Toxicology of Pesticides, Polymers and
Plastics contributed to the creation of creative scientific teams that occupy leading
positions in the field of agricultural labor both in Ukraine and abroad. In modern
scientific research, Ukrainian scientists have studied the dynamics of accumulation of
residual amounts of pesticides produced in the late XX — early XXI centuries and
continue to study the xenobiotic properties of pesticides used to protect crops. To this
day, the Institute of Plant Protection of the National Academy of Agrarian Sciences
of Ukraine remains the main institution of the Scientific and Methodological Center
in our country for the implementation of the scientific research program «Plant
Protection». The studies indicate the need to accelerate the study of the toxic
properties of xenobiotics used in various spheres of life and their impact on the
environment.

Keywords: ecology, evolution of scientific views, xenobiotics, xenobiotic
research, ecotoxicology, pesticides.

KCEHOBIOTHUYHI JOCJIJP)KEHHS B ICTOPII PO3BUTKY
EKOJIOI'TYHOI'O HAIMIPSIMKY TOKCUKOJIOI'Il B YKPAIHI
(APYT'A ITOJIOBUHA XX - MIOYATOK XXI c1.)

Y cmammi npoooeoxceno nonepedHi 00CNiOdiCEHHA aA8mMopa Npo esoOYil0
HAYKOBUX NO02NA0i8 HA BUABIEHHA KCEHOOIOMUYHUX G1ACMUBOCMEl CUHMEMUYHUX
PeuosuHt, SKi 3acCmoco8y€ NOOUHA 6 DIZHUX 2aNy38X 20CN00ApCmeda 3 DPO38UMKOM
cyuacuoi exonozii. Y opyeit nonosuni XX cm., Koau OOMIHYIOUUM 8 eKOJIOSTUHUX
O00CNIONCEHHSAX CMAJIO YABNEeHHS (CYUacHa napaouema) npo «noe sI3aHicms yCb020
3 ycimy, 8 icmopii CMaHo8leHHs eKO0N02ii AK HAYKU QOpMYEMbCA CYUACHULL eman
(1970 p. — oomenep) ii pozeumky. byno, xou i 3 3aniznenusm, yC8i0OMIEHO
HeOOXIOHICMb  O0O0HOYACHO20 [ SAKHAUMOYHIWO20 68pPAXY8aAHHs YCIX  3MiH
NPUPOOHO2O CepedosUUd BHACTIOOK pO38UmMKY cep 3emii ma 6niu8y Ha HbO20
a00cwvkoi distnbnocmi. Ilpobnema 8iosepHeHHsT 2n00aNbHOI eKON02IUHOI Kpu3u
noCmMasula NUMaHHs 00’ €OHAHHA 6CIX HAYKOBUX 3HAHL I 2any3eil NpakmuiHoi
OislIbHOCMI HA €OUHIU HAYKOBIU OCHOBL MA BUHAYULA ONsl 8CIX €OUHE 3A80AHHSL!
docnioumu xapakmep i oocseu 3a0pyoHeHb 008K, NO8'SI3aHUX 3 OISIbHICIO
JIOOUHU, CMYNIHb IXHbOI HEOe3NEeUHOCMI Ma MONCAUBOCMI HeUmpalizayii, wiaxu
exkono2izayii 8UpoOHUYmMBA, eKOHOMII ma BiOMBOpPeHHsI NPUPOOHUX PecypCis.
Bunukna nompeba 6 Hayko8ux 3HaAHHAX, HA AKUX OA3Y8AMUMYMbC NPABULA U OYIHKA
be3nexu CUHRMeMUYHUX XIMIYHUX Pe4OB8UH 1 NIKI8, WO CMAL0 8ANCIUBOI0 MOMUBAYIEIO
051 6uB4eHHs1 KceHoOiomukie. Bcmanoeneno, wo 6 yeti uyac 0y10 cmeopeHo
Mixcuapoone mosapucmeo 3 eusuenns kcenodviomuxie (1SSX), wo cmano conosnoio
HAYKOBOIW Op2auizayicto 011 O0O0CHIOHUKIB, AKI YIKAGIAMbCA MemadonizmMom i
PO3N00IIOM UYIHCOPIOHUX 015 dHcu8020 pevosun. Tlouunarouu 3 1960-1970-x pp. meonci



MOKCUKON02T1 3HAYHO POSUUPUTUCS T 6OHA NEPEPOCA 8 HAYKY NPO NAMOJI02II0 8NIUBY
KCeHOOIOMUKI8 HA JHCUBI OpeanizmMu, MooOmMo GUHUKIA eKOJIO2IYHA MOKCUKOJI02iA abo
MOKCUKON02I51 HABKOIUWHBbO2O cepedosuwya. B kinyi XX — na nowamxy XXI cm.
genuKy yeacy 8 Yxpaini nouanu nadagamu nUMaHHAM NPOSHO3YE8AHHA WKIOAUBOCMI U
OYiHYl pU3UKY, BKIIOUAIOYU Kpumepii «PU3UK-KOPUCMb» 00 MOKCUYHUX DEeUOBUH.
AKmMUBHO po36UBAEMbCA NPOMUCIO8A MA CLILCLKO2OCNO0APCHKA eKOMOKCUKOLO2IA.
3Haunuil 8HEeCOK Y PO3BUMOK CIIbCbKO2OCNOOAPCHLKOI npayi ma MOKCUKOAO02IT
necmuyudie emic Jlee Isanosuy Medseow (1905-1982). Hozo opeanizamopcvka
OisnbHicmb  Ha nocadi  Ooupekmopa  Kuiscoxoco HJI  eicienu npayi ma
npoghzaxeoprosanv 3 1952 no 1964 pp., a nomim 3 1964 no 1982 pp. oupexmopa
Bcecorosznoco HJ[I cicienu ma moxcuxonoeii necmuyudis, noiimepie ma niacmuyHux
MAc Cnpusia CmEOPEeHHI0 MEOPUUX HAYKOBUX KOAEKMUBIS, SKi 3auMaloms nposioHi
no3uyii 8 2any3i CLlbCbKO2OCN00ApCvKkoi npayi sK 6 Yxpaiui, max i 3a ii mexicamu.
B cyuacnux nayxoeux 00CniodiceHHAX YKPAIHCLKUX YUEHUX O00CUmMb 000pe BUBUEHO
OUHAMIKY HAKONUYEHHS 3aTUUKOBUX KIIbKOCmel necmuyudie supooruymea Kinys XX
—  noyamky XX cm. [ npooosicyemvcsi  00CHIONCEHHS  KCeHOOIOMUYHUX
eracmugocmeu necmuyuois, SKI 3acmocogyioms 014 3axucmy
CLIbCLKO20CNO0APCbKUX Kyaomyp. Jonuni Incmumym 3axucmy pocaun Hayionanvnoi
akaoemii azpapuux Hayk YKpainu 3aiuuiaemvcsi 20108HON ycmanoeow Haykoseo-
MemoOUYHO20 YeHMpy 68 HAWilti KpAaiti 3 6UKOHAHHS NPOSPAMU HAYKOBUX OOCIIONHCEHb
«3axucm pocauny. IlposedeHni 00CniOdiceHHs  6KA3YIOMb HA  HeoOXIOHicMb
Qopcysanns  6UBYEHHA  MOKCUYHUX  61ACMUBOCMEU  KCEeHOOIOMmuKis,  5Ki
BUKOPUCOBYIOMbCA Y PI3HUX Chepax HCUumms HAcCeleHHs ma iXHbo2o 6Nausy Ha
HABKOIUUMHE cepedosuuye.

Kniouoei cnosa: exonozis, esonoyisi HAYKOBUX NO2As0i8, KCEHOOIOMUKLU,
KCeHOOI0MUYHI 00CAI0NHCEHHS, eKOMOKCUKOI02Is, NeCMUYUOU.

Statement of the problem. As it was noted earlier [19, p. 227], in the history
of the formation of ecology as a science, the modern stage (1970 — till now) began
when the dominant idea (modern paradigm) of the "connection of everything with
everything" became dominant. It was realized, albeit belatedly, the need for
simultaneous and accurate consideration of both the interaction between each other
and with the material environment of all species and variants of the living
environment, and changes in the natural environment due to the development of the
Earth's spheres and the impact of human activity on it.

Interacting with nature, man has always sought to improve his well-being,
make life more comfortable and financially secure. This led to an increase in the
production of the necessary industrial and agricultural products, which, as is known,

was associated with the generation of waste that got into the environment and



polluted it. The process of irreversible transformation of parts of the biosphere into
man-made objects and territories by humans is called technogenesis, and the part of
the biosphere artificially transformed as a result of human activity and filled with its
products is called technosphere (technogenically modified shell of the biosphere).
The development of industrial production based on the use of resource and
technological potential inevitably generates disharmony in the system "nature —
society”. Evidence of this is the man-made degradation of natural resources,
landscapes, etc. For example, in Ukraine, relatively clean territories in the middle of
the XX century do not exceed 7% of the total area, and 68% of the ecological
situation is unfavorable for human health. In many countries, the area of
environmental disasters reaches 1% of their total area. The grandiose scientific and
technological achievements of recent decades are accompanied by the emergence of
no less significant global environmental problems: the disappearance of hundreds of
species, excessive pollution of natural waters, deforestation, degradation of arable
land, the emergence of ozone "holes™ and, ultimately, the deepening of the socio-
economic crisis, which leads to hunger for hundreds of millions of people [18,
pp. 211-212].

XX century is the century of chemistry. The chemical pollution of the
biosphere has spread — an increase in the number of chemical components of a certain
environment, as well as: penetration (introduction) of chemical substances that are
not inherent to it or in concentrations that exceed the norm. The most dangerous for
natural ecosystems and humans is chemical pollution, which poisons the environment
with various toxicants (aerosols, chemicals, heavy metals, pesticides, plastics,
detergents, etc.). According to experts, at the end of the XX century, the natural
environment contained 7.0 - 8.6 million chemicals, and their number is annually
replenished by another 250 thousand new compounds. Many chemicals have
carcinogenic and mutagenic properties, among which 200 are particularly dangerous
(the list is compiled by UNESCO experts): benzene, asbestos, benzopyrene,
pesticides, heavy metals (especially mercury, lead, cadmium), food additives and

various dyes. Particularly polluting the environment are enterprises that produce



antibiotics, enzymes, vaccines, serums, feed protein, bioconcentrates, etc., I.e.
enterprises of industrial biosynthesis, in the emissions of which there are living cells
of microorganisms [18, p. 213].

By the end of the twentieth century, the chemical industry has created a huge
number of new, mainly organic substances, but all these substances could already get
the "right to life" only after passing the toxicological expertise [4]. The need for
knowledge about the toxic effects of chemicals, measures to prevent their negative
impact on the human body has become an everyday need both in everyday life and at
production.

In previous studies [20, pp. 119-129], we found that at the end of the twentieth
century, at the third stage of interaction between society and nature, when a
functionally closed global socio-ecosystem had already been formed, there was a
need for scientific knowledge on which to base the rules and safety assessment of
synthetic chemicals and drugs, which became an important motivation for the study
of xenobiotics, substances synthesized by humans and which remain unchanged in
the natural environment for a long time. Applied branches of modern ecology began
to actively develop, investigating the xenobiotic properties of synthetic substances
and their impact on the environment. At this time, the International Society for the
Study of Xenobiotics (ISSX) was established [1], which became the main scientific
organization for researchers interested in the metabolism and distribution of
substances foreign to living organisms.

This article continues the research aimed at studying the evolution of scientific
views on the identification of xenobiotic properties of synthetic substances used by
humans in various sectors of the economy, with the development of modern ecology.
Very little space in modern literature is given to the study of the proposed research,
which is their novelty.

Results of the research. Environmental degradation, the possibility of
environmental disasters stimulated the development of not only ecology as a science,
but also the ecologization of other sciences. First of all, it concerned those sciences

that were related to chemical pollutants of the environment.



If toxicology at the beginning of the 20th century was mainly concerned only
with the study of the toxic properties of chemical substances, then since the 60s and
70s its boundaries have expanded significantly and toxicology has evolved into the
science of the pathology of the influence of toxic substances on living organisms, that
IS, environmental toxicology has emerged (Grygor'eva L. I., Tomilin Yu. A., 2015) or
environmental toxicology. Much attention began to be paid to the issue of predicting
harmfulness and risk assessment, including the "risk-benefit" criterion for toxic
substances [9].

Toxicology and environmental toxicology share common methodologies and
techniques, terminology and concepts. At the same time, environmental toxicology
can be considered as a separate direction of applied ecology, with which it also has
some methodological approaches, methods, terminology and concepts.

O. . Tsyganenko, I.T.Matasar and, V.F. Torbin (1998) defined
environmental toxicology as a science with an interdisciplinary nature that studies the
laws of interaction of the organism (including at the population level) of humans,
animals and plants with xenobiotics that enter the environment, their impact on living
organisms, population-species, biocenosis and biosphere levels.

At this time, the science of toxicology is divided into separate areas: industrial,
agricultural, forensic, food, and others. At the same time, it should be noted that there
is no sharp enough limit in the implementation of preventive measures in case of
negative effects of toxicants on the human body in one or another field. Thus, the
Impact of pesticides, heavy metals, and other toxic substances on the human body is
studied by both agricultural and industrial, food, and municipal toxicology. It was on
the basis of preventive ecology, which focused on the protection of all living things,
that the development of environmental toxicology began.

Industrial ecotoxicology. A significant contribution to the development of
industrial toxicology was made by the Soviet toxicologist Mykola Vasyliovych
Lazarev (1895-1974). The scientist began a systematic study of the connection
between the chemical structure of a substance and its biological effect, that is, the

effect on the metabolism of a living organism and on the ecological system as a



whole. These studies received further development and began to be applied by
scientists from other areas of toxicology. It was this theory that was used for various
methods of determining the maximum permissible concentration of a toxic substance
that could be safe for human health (MPC).

In 1957, M. V. Lazarev initiates the idea of creating a new branch of hygiene -
geohygiene. It should be noted that this idea of M. V. Lazarev was based on the
theory of the Ukrainian scientist V. I. Vernadskyi about the biosphere — the area of
active life on earth, which covers the lower part of the atmosphere (air environment),
the hydrosphere (water environment), the upper part of the lithosphere (soil
environment). The joint activity of living organisms, including humans, manifests
itself as a geological factor of planetary scale and importance.

M. V. Lazarev raised the issue that the active transformative activity of man,
associated with the spontaneous development of civilization, often has a detrimental
effect on nature, causing negative changes in the environment.

Thus, in the fall of 1988, in the city of Chernivtsi (Ukraine), an outbreak of a
disease unknown to doctors in children was registered, which later received the name
"Chernivtsi chemical disease” [3, p. 7]. In his monograph, Ukrainian toxicologists
V. |. Bilous and Bilous V. V. (2002) identified this disease as talotoxicosis. Thallium
and other heavy metals enter the atmosphere of the city due to the imperfection of
technological processes and violations of sanitary and technical rules and hygiene
standards at enterprises. Toxic trace elements, a significant part of which are
thallium, cadmium, lead, mercury, in the form of dust, smoke and soot pollute the
environment, accumulating according to the laws of concentration of substances in
trophic chains, in soil, water of open reservoirs, in plants, including berries,
vegetables, fruits, in the bodies of birds, animals, and people.

In the form of fine aerosol, toxic thallium and other poisonous substances are
constantly present in the surface dusty and smoky air layers. The contamination,
which is considered insignificant when assessing the amount of toxic pollutants in the
environment, becomes catastrophically dangerous due to the increase in

concentration in trophic chains. This is dangerous, first of all, for people who are at



the top of all trophic chains [10, pp. 99-100]. Thus, a zone of technogenic trace
element pollution has gradually formed in the city and its surroundings.

However, the Chernivtsi tragedy is not the first thallium intoxication of man-
made origin. Mass talotoxicosis of residents of one of the settlements was highlighted
in his publication by A. Brockhaus et al. (1980), who with his co-authors was
involved in the examination of the victims.

An important role in the emergence of a critical ecologically toxic situation in
Chernivtsi was played by a number of factors that WHO recommended must be taken
into account during the epidemiological study of diseases of unknown etiology,
namely: 1) factors related to the physical environment; 2) anthropogenic
environmental factors; 3) factors related to the injured individual [17].

Agricultural ecotoxicology. The middle of the last century was marked by the
discovery of pesticidal properties of products of organic synthesis. The post-World
War Il period saw the rapid development of chemical plant protection agents and
pesticides used to destroy organisms that harmed crops, domestic animals, and
humans. Among the first pesticides to be widely used were a group of chlorinated
hydrocarbons, including DDT (dichlorodiphenyltrichloroethane), dieldrin, and aldrin.
Thus, in Ukraine, in 1948, the "Order of the RM of the Ukrainian SSR on the use of
the drug DDT in measures to combat pests in agriculture” [2] was issued, according
to which a commission was created to prepare the issue of the use of the drug DDT in
the fight against blood-sucking insects of agricultural animals in collective farms and
State farms of the Ukrainian SSR.

However, it soon became clear that DDT and other organochlorine drugs have
high toxicity, are able to overcome long trophic networks and are resistant to the
influence of both abiotic (temperature, humidity, acidity, etc.) and biotic factors of
the environment. Therefore, these substances can be stored in natural objects for
many years, and according to the law of concentration, when moving from one
trophic level to another, their concentration increases tenfold.

So, according to N. Green and others (USA, 1990), in just four links of the

trophic chain of the aquatic ecosystem, the concentration of DDT increased 1,875



times [10, p. 99]. This was the reason for a sharp reduction in the use of
organochlorine compounds around the world.

In our country, in 1970, a decision was made to remove highly toxic
insecticides from the range of pesticides used on fodder and food crops, but they
continued to be actively used in agriculture until 1975 and later to combat infectious
disease vectors.

The use of organochlorine pesticides was replaced by the active use of
organophosphorus preparations (thiophos, etc.). Then fungicides (dithiocarbamates,
phthalimides, thiuram) and herbicides (DNOK, triazines) were synthesized.

In the 1970s and 1980s, pyrethroid insecticides became widely used. By the
beginning of the 1980s, the global production of pesticides reached 2.3-2.5 million
tons of active substance. The wide range and growing scale of pesticide use, the
increase in the frequency of treatments in conditions of crop rotation forces plant
protection specialists to objectively and comprehensively take into account the
possibility of their negative aftereffects [5, pp. 9-10].

The potential danger of using pesticides is due to their toxicity for humans and
fauna, and in some places for plants, in addition, the ability to cause side effects and
remote consequences. Thus, a correlation of 14 forms of pathologies out of 37 with
the total load of pesticides was established. Among them are lesions of the upper
respiratory tract, bronchial asthma, diseases of the liver and kidneys, effects on the
endocrine system, disorders of the functions of the nervous system, an increase in the
number of developmental anomalies (Moldova, Chuvashia), as well as a high level of
general morbidity in newborns [6; 7; 11].

Much later, in 1998, at the proposal of the UN, as part of the environmental
protection program, the Convention was adopted, which limited the trade in
dangerous substances and pesticides such as DDT, organophosphates and mercury
compounds. Numerous studies have shown that stable organochlorine compounds are
found in almost all organisms living in water and on land. 95 countries took part in
the new International Treaty. At the same time, DDT and hexachlorocyclohexane

(HCCH) were included in the list of pesticides required for control.



A significant contribution to the development of agricultural work and
toxicology of pesticides was made by the Ukrainian ecotoxicologist Lev Ivanovich
Medved (1905-1982). His organizational activities as the director of the Kyiv
Research Institute of Labor Hygiene and Occupational Diseases from 1952 to 1964,
and then from 1964 to 1982 as the director of the All-Union Research Institute of
Hygiene and Toxicology of Pesticides, Polymers and Plastic Masses contributed to
the creation of creative scientific teams that occupy leading positions in the field
agricultural labor both in our country and abroad. Monographs, a handbook on
occupational hygiene and a handbook on pesticides, published under the editorship of
L. I. Medvedya, and under his direct authorship, played an important role in
preserving the health of the rural population, first of all.

In 1956, the Institute of Entomology and Phytopathology, the task of which
was to improve plant protection methods and develop protective measures against the
most dangerous pests and diseases of agricultural crops, was reorganized into the
Ukrainian Research Institute of Plant Protection, subordinated first to the Ukrainian
Academy of Agricultural Sciences, and later to the Ministry of Agriculture of the
Ukrainian SSR, which acquired the status of the Republican Scientific and
Methodological Center for Plant Protection. Since January 1971, the Institute became
a component of the Southern Branch of the All-Union Academy of Agricultural
Sciences (VASGNIL), and since 1992 — of the Ukrainian Academy of Agricultural
Sciences, which in 2010 acquired the status of National. To this day, the Plant
Protection Institute of the National Academy of Agrarian Sciences of Ukraine
remains the main institution of the Scientific and Methodological Center in our
country for the implementation of the scientific research program "Plant Protection"
[4, p. 142].

Scientists of the Plant Protection Institute of the National Academy of Sciences
of Ukraine and other institutions of the Scientific and Methodological Center have
already improved chemical protection of plants over the years of the 21st century.
Many innovations have been created in this direction. Thus, technological regulations

for the use of pesticides of a modern range for the protection of the main agricultural



crops have been developed. Great importance is attached to the rationalization and
greening of the chemical method of protection, in particular measures to prevent
resistance in pests and to reduce the danger of beneficial insects. A significant part of
scientific developments is related to the use of effective methods of controlling the
content of pesticide residues in plants, soil, water, plant products, as well as the
quality of the process of treating seed material. Models of pesticide detoxification in
agrocenoses and ecotoxicological indicators of this process have been developed.
Scientific schools of ecologists (O. I. Borzykh) and ecotoxicologists (L. I. Bublyk)
were formed at various stages of research to solve the most important issues
regarding chemical protection of plants [4, p. 149].

In modern scientific researches of Ukrainian scientists, as evidenced by literary
sources [5-8, 11-15, etc.], the dynamics of the accumulation of residual amounts of
pesticides produced at the end of the 20th — beginning of the 21st centuries have been
studied quite well, and the xenobiotic properties of drugs of different toxicity have
been identified. used in intensive plant protection technologies. Organochlorine drugs
(DDT, gamma-HCCG, PCP) and drugs of the sim-triazine group (atrazine and
simazine) were noted for their high stability in environmental objects, the residual
amounts of which can be stored in the soil from 1.5 to 20 years.

Organochlorine pesticides mainly show a general toxic effect and they have two
features that make them extremely dangerous for the environment. First, they are
extremely resistant to environmental factors, and for most of them, the metabolic
period exceeds 10-20 years or even longer. For example, metabolites of DDT, which
has been banned for use since the beginning of the 80s of the XX century, can still be
detected in the soil of agricultural lands today. Secondly, organochlorine pesticides,
due to their low solubility in water, have a low ability to migrate in the environment,
but due to their high solubility in fats, they have the ability to bioaccumulate.

Organophosphorus pesticides have high biological activity, contact and systemic
action. Therefore, most organophosphate preparations are highly toxic substances. A
wide range of drugs are esters of phosphate or thiophosphate acids, and their feature

Is that pesticides retain their activity for a short period of time (2-6 weeks), after



which they undergo metabolism with the formation of harmless components.
Therefore, organophosphate pesticides practically do not accumulate in
environmental objects. At the same time, most drugs of this group have high toxicity
for warm-blooded animals, including humans. Pesticides of this class include
metaphos, thiophos, chlorophos, phthalophos, phazolon, etc.

Synthetic pyrethroids or symtriazines are a large class of new-generation
pesticides that are highly effective and relatively low-toxic to warm-blooded
organisms. All drugs of this group are derivatives of heterocyclic organic
compounds, but they have moderate resistance to environmental factors. As a rule,
due to the peculiarities of the chemical nature of these compounds, they have high
biological activity, but they are not characterized by bioaccumulation. It should be
noted that sim-triazines and synthetic pyrethroids, which are often combined into one
group of pesticides, are chemically related to different classes of organic compounds.
Among sim-triazines, such drugs as simazine, promethrin, atrazine, propazine, etc.
have become widespread. Decis, ambush, ripcord, karate, etc. have become
widespread among synthetic pyrethroids.

Derivatives of carbamic and thiocarbamic acids mainly have fungicidal and
insecticidal effects, the peculiarity of these compounds is their low toxicity for warm-
blooded organisms, as well as their low ability to bioaccumulate. These drugs mainly
have a contact effect, and also act as intestinal poisons.

Studies of recent decades show that the intensification of agriculture largely
causes an increase in the pesticide load on agrocenoses, leads to a disturbance in their
balance and to a possible increase in the resistance of harmful organisms.

Contamination of raw materials and food products can occur in two ways,
direct and indirect. Direct pollution is the ingress of chemicals during direct
processing of products. Indirect — pollution through air, soil, water, feed, through the
migration of pesticides. The residual amount of pesticides depends on many factors,
including the properties of the pesticides themselves (stability, solubility, physical

state), the properties of raw materials and products (shape, density, surface



condition), the rate of consumption and frequency of processing, the method of
processing, and various environmental conditions.

Among the main negative environmental consequences of the use of pesticides,
the following should be highlighted: their ability to accumulate in the soil and be
transported along the trophic chain; decrease in biological productivity and normal
functioning of soil biota; decrease in the intensity of soil self-cleaning processes;
inhibition of biochemical processes and prevention of fertility recovery.

Important characteristics of pesticides that must be taken into account when
using them: activity in relation to organisms, selective activity, safety for people and
the environment.

The activity of pesticides depends on the methods of penetration into the body,
migration and suppression of vital processes. These factors depend on the amount of
pesticides and the time of action.

The selectivity of pesticides (the ability to destroy one type of organism
without affecting others) depends on differences in biochemical processes, enzymes
and substrates in organisms of different species, as well as on the doses used.

Environmental safety of pesticides is related to their selectivity, as well as their
ability to persist for a certain period of time in the environment without losing their
biological activity. The persistence of the same pesticide can differ significantly in
different environmental objects and various conditions.

It should be noted that in recent decades, pesticides still remain an important
link in the production of agricultural products. Modern agricultural production in
developed countries is moving to integrated crop protection technologies and the use
of pesticides of new generations, which are safer for people, animals and ecosystems
in general. However, the use of pesticides in violation of recommended norms and
regulations has negative environmental consequences, and there are still many
problems with the use of plant protection products.

It follows from the resolution of the UN World Conference on Ecology in Rio
de Janeiro (1992) that humanity lives in an unknown toxicological environment.

Even medicines, it turns out, have been studied for only 40% of their nomenclature.



As for other xenobiotics, the share of their study is reduced to 1 in 10.

Conclusions. In the second half of the 20th century, when the idea (modern
paradigm) of "the connection of everything with everything" became dominant, in the
history of the formation of ecology as a science, the modern stage (1970 — until now)
of its development was formed. There was a need for scientific knowledge on which
to base the rules and safety assessment of synthetic chemicals and drugs, which
became an important motivation for the study of xenobiotics.

It has been established that the International Society for the Study of
Xenobiotics (ISSX) was founded at this time and became the main scientific
organization for researchers interested in the metabolism and distribution of foreign
substances. Starting from the 1960s and 1970s, the boundaries of toxicology
expanded significantly and it grew into the science of the pathology of the influence
of xenobiotics on living organisms, i.e. environmental toxicology or environmental
toxicology arose. At the end of the 20th and the beginning of the 21st centuries, great
attention was paid in Ukraine to the issue of hazard prediction and risk assessment,
including the "risk-benefit™ criterion for toxic substances. Industrial and agricultural
ecotoxicology is actively developing. The conducted studies show that only a small
part of man-made chemical compounds has a fairly complete toxicological and
hygienic characteristic. This suggests the need to accelerate the study of the toxic
properties of xenobiotics used in various spheres of life of the population and their

Impact on the environment.
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	In our country, in 1970, a decision was made to remove highly toxic insecticides from the range of pesticides used on fodder and food crops, but they continued to be actively used in agriculture until 1975 and later to combat infectious disease vectors.

