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PE3IOME. Ocmannimu poxamu 8 YKpaini icmomuo posuwupuscs nepenix necmuyudie (incexkmuyuois, gyneiyudis, 2epbiyudis,
POOeHmMUuYyUdie ma i.), 00360J1eHUX 08 8ilbHO20 npodadicy Ha punkax. Cb0200Hi OMPYEHHA NECIMUYUOAMU HOBUX NOKOTIHL BUKIU-
Kaiomy 0coOMusUll IHmepec KIIHIYUCMis, OCKLIbKU Memoou OldeHOCMUKU Ma JiKY8AHHS OMPYEHb, HANPUKIAO, CUHMEMUYHUMU
nipempoioamu i HeOHIKOMUHOIOAMU MANO BUBHEHI, A NEPEBANCHA DLILICIb HAYKOGUX crmamell 3 Yiel npoonemu 00MexCyomsbcst Kii-
HIYHUM ORUCOM OKPEMUX BANCKUX UNAOKIE OMPYEHD.

Mema. Jlocrioumu cmpykmypy necmuyudis, wjo CRPUMUHUTU 20CMPi OMPYEHHS ceped dopociozo HacerenHs m. Kuesa 3a nepioo
1993 — 2022 pp.

Mamepianu ma memoou. Pempocnexmusno sugueno 278 sunaoxie cocmpux nodymosux ompyeHs necmuyuoamu ceped 00pociux
(iHcekmuyuoamu, QyHeiyudamu, eepbiyudamu, poOeHMuyuOam), SKi 1iKyeanucs Ha 6asi MoKCUKoN02iuHo2o 6ioditenns Kuiscokoi
MicbKOT KNiHiuHOT NiKapHi weuokoi MeduuHoi donomozut.

Pesynsmamu. Ananiz cmpyxmypu necmuyudie 3a 30 poxie noxaszas, wo 75,2 % msjickux ompyets, ki CynpogooAHcylomucs nopy-
ULEHHAM JHCUMMEBOD BANCTUBUX (DYHKYILL I NOMPeOYIomb mpusaiol iHmeHCcUgHoi mepanii, Oynu cnpuuuneni gocopopeaniunumu cno-
nykamu (6cbozo 209 eunaoxis). Cepeonsa yiei epynu nayicumie nomepio 21 ocoba, zocnimanvha remansiicms — 7,6 %. Ceped inuux
necmuyudig: incexkmuyuou — 14,4 % (40 sunaokis), gyneiyuou — 4,3 % (12 sunaoxis), podenmuyuou — 3,2 % (9 sunaokis), 2epbi-
yuou — 2,9 % (8 sunaokie), cmepmenvHux sunaokis He 0yno. 3a nepiod 00CHiONCEHHS YUCETbHICIb OMPYEHb NECMUYUOAMU 3HAYHO
CKOpOMUNACs, cMepmenvrux eunaoxie ne cnocmepizanocs 3 2018 poxy.

Bucnoeku. Heszsadicaiouu Ha Hesucoky mokCUuHicmy 01 TOOUHU NeCmuyudis, wo He Haneicams 00 Gocghopopeaniunux peuosun
(HeoHiKomuHoIOU, nipempoiou ma it), 20cmpi OMPYEHHA 8 OKPeMUX BUNAOKAX BUMALAIONb THMEHCUBHO20 NiKy8anHs. [locmitiui
MOHIMOpUHe Ma aHANI3 8UNAOKI8 OMPYEHL CRPUAMUME PO3POOYT eheKMUBHUX Memodie KIiHIYHOI OiacHOCMUKY, TIKY8AHHA Ma npo-
pinaxmuxu.

Kniouosi cnosa: necmuyuou, cocmpi ompyenns, ocghopopeaniuni cnoiyku, kapbamamu, nipempoiou, HeoHiIKOmuHoiou
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ACCUTE PESTICIDE POISONING AMONG THE POPULATION OF AN URBANIZED REGION:
A RETROSPECTIVE ANALYSIS OF DATA FROM SPECIALIZED TOXICOLOGY
DEPARTMENTS IN KYIV (1993-2023)

RESUME. In recent years, the range of pesticides (insecticides, fungicides, herbicides, rodenticides, etc.) available for free sale on
the Ukrainian market has expanded significantly. Poisonings caused by new generations of pesticides are of particular interest to tox-
icologists, as the diagnostic and treatment methods for such cases — especially those involving synthetic pyrethroids and neonicoti-
noids — remain poorly studied. Most scientific publications on this issue are limited to clinical descriptions of isolated severe cases.
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Aim. To analyze the structure of pesticides responsible for acute poisonings among the adult population of Kyiv during the period
1993-2022.

Materials and Methods. A retrospective analysis was conducted on 278 cases of acute household pesticide poisoning among adults
(including insecticides, fungicides, herbicides, and rodenticides) who were treated at the Toxicology Department of the Kyiv City
Clinical Hospital of Emergency Medical Care.

Results. Over the 30-year period, 75.2 % of severe poisonings associated with impaired vital functions and requiring prolonged inten-
sive care were caused by organophosphorus compounds (209 cases in total). The average incidence of death in this group was 21 %,
with a hospital mortality rate of 7.6 %. Among other pesticides, insecticides accounted for 14.4 % (40 cases), fungicides for 4.3 % (12
cases), rodenticides for 3.2 % (9 cases), and herbicides for 2.9 % (8 cases); no deaths were recorded in these groups. The total number
of pesticide poisonings has decreased markedly over time, and no fatal cases have been reported since 2018.

Conclusions. Although pesticides outside the organophosphorus group (such as neonicotinoids and pyrethroids) generally exhibit low
human toxicity, acute poisonings in some cases still require intensive medical care. Ongoing monitoring and systematic analysis of

poisoning cases are essential for improving diagnostic approaches, treatment strategies, and preventive measures.
Keywords: pesticides, acute poisoning, organophosphate compounds, carbamates, pyrethroids, neonicotinoids

Beryn. OctanHiMEH pokamu B YKpaiHi
ICTOTHO PO3MIUPHUBCS TEPENIK TECTUIIHIIB
(iHcexTumuAiB, GyHTIOUAIB, TepOIMUAIB,
POJICHTUIIM/IIB Ta 1H.), JO3BOJICHUX JIJIS BiJIb-
HOTO TIPOAAXy Ha pUHKaxX. SIK HaCHIIOK —
IMPOKa JOCTYIHICTh TECTULM/IIB, AKTUBHE
3aCTOCYBaHHA y MOOYTI Ta Ha 1HAWBITYaIbHUX
npucaguOHUX TOCTOAAPCTBAX, IO BHU3HAYAE
IIUPOKAA  CHEKTP TOCTPUX MOOYTOBHUX
OTpYy€HBb mecTUIHaaMu. 3a octanHi 30 pokiB
O(iIIItHO PEECTPYIOTHCSA TMEPEBAXKHO MAacOBi
OTpy€HHS, siKi cTaHOBIATH 14,7 — 43,6 % y
CTPYKTYp1 podeciitHOi maToyorii B CIIIbCHKIM
micreBocTi [1]. Cepen BUpOOHHYNX OTPYEHB B
arpapHOMY CEKTOpl HAWIMOMUPCHIIIUMHA €
oTpyeHHs1 (hocopopraHiuHUMHU TECTUITHIA-
MU, TepOinuaaMu Ha OCHOBI 2,4-muxiopde-
HOKCIOIITOBOT KHCJIOTH Ta CHHTCTUYHUMH
niperpoigamu [2, 3]. BupoOHUYI OTpyeHHS
MECTUIUAAMHI XapaKTePU3YIOThCS TOIIMPEH-
HSM Cepejl TPale3IaTHOTO HACEJICHHS, IO
31€01TBIIIOTO MMPU3BOANTH 10 TPUBAJIOL BTPATH
Mpare3aaTHocTi abo 10 1HBAIIAHOCTI, IO
CIPUYUHSAE 3HAYHY COI[1aIbHO-€KOHOMIUHY
mkony [4-7]. [loGyToB1 OTpy€HHS MeCTULIUAA-
MU MarOTh YAMAaJI0 ICTOTHUX OCOOJIMBOCTEH,
HacamIiepesl IOAO NUISXIB HaIXOIKCHHS
OTPYTH J0 OpraHi3My Ta 103 pedoBHHH. YacTo
OTpY€eHHS (IKCYIOTbCSI HAa TJII BHPAKEHOTO
QJIKOTOJIBHOTO CIT'SIHIHHS, 10 YTPYAHIOE KJli-
HIYHY JIarHOCTHKY OTPYEHHS Ha JJOTOCIIITallb-
HOMY €Tarll Ta YCKIIQIHIOE TPOIIEC TETOKCHKa-
uii [8]. OTpyeHHs MecTUMIaMi HOBUX TTOKO-
JiHb BUKIMKAIOTH OCOONMBHI 1HTEpEC KIIiHi-
IIUCTIB, OCKUJIbKU J1arHOCTHKA Ta JIIKYBaHHS
OTpYy€HB KapbamaraMu, MipeTpoinaMu 1 HEOHi-
KOTHHOIIaMH MaJi0 BHWBYCHI, a TMepeBakKHA
OUTBIIICTh HAYKOBHX CTaTeH 3 Mi€i mpobiemu
OOMEXYIOThCSI KIIIHIYHUM OITHUCOM OKPEMHUX
TSOKKHAX BUTIAJKIB OTPYy€HB [9-11].
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Introduction. In recent years, in Ukraine
the list of pesticides (insecticides, fungicides,
herbicides, and rodenticides, etc.) allowed for
free sale in the markets has significantly
expanded. As a result, there is a wide availabil-
ity of pesticides, active use in everyday life
and on individual household farms, which
determines a wide range of acute household
poisoning with pesticides. Over the past 30
years, mainly mass poisoning has been offi-
cially registered, which accounts for 14.7—
43.6 % of the total structure of occupational
pathology in rural areas [1]. Among industrial
poisoning in the agricultural sector, the most
common are poisoning with organophosphate
pesticides, herbicides based on 2,4-
dichlorophenoxyacetic acid and synthetic
pyrethroids [2, 3]. Industrial poisoning with
pesticides is characterized by its spread among
the working-age population, which mainly
leads to either long-term disability or disabili-
ty, which leads to significant socio-economic
damage [4-7]. Household poisoning with pes-
ticides has many significant features, primarily
regarding the ways of entering the poison into
the body and the doses of the substance. Often,
poisoning is recorded against the background
of severe alcohol intoxication, which compli-
cates the clinical diagnosis of poisoning at the
prehospital stage and complicates the detoxifi-
cation process [8]. Poisoning with pesticides
of new generations is of particular interest to
clinicians, since the diagnosis and treatment of
poisoning with carbamates, pyrethroids and
neonicotinoids are poorly understood, and the
vast majority of scientific articles on this prob-
lem are limited to the clinical description of
individual severe poisoning cases [9-11].
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Mera. [locniguTu CTPYKTYpYy NECTULUIIB,
[0 CHPUYUHWIA TOCTPI OTPYEHHS CEpel Jo-
pocioro HaceneHHs M. Kuesa 3a nepion 1993 —
2022 pp.

Marepianu Ta metoau. [IpoBeneno perpo-
CHEKTUBHMI aHani3 278 BHUMAAKIB TOCTPUX
noOyTOBUX OTpPY€EHb MECTUIUIAMH Cepef
nopocnoro HaceneHHss M. KueBa 3a mepiof
1993-2022 pp. BuBueno icropii XxBopoO cra-
[[IOHAPHUX TMAI[I€EHTIB, YOJOBIKIB Ta XIHOK
BikoM Bimg 16 10 88 poOKiB, Kl MPOXOAMIN
oOcTexeHHsI Ta JiKyBaHHS Ha 0asi criemiasizo-
BAHOIO TOKCHUKOJIOTIYHOro BimmineHHs Kuis-
ChbKOI MICBHKOi KJIIHIYHOT JiKapHI HIBUIKOT
MEINYHOI JOIIOMOTH.

Pe3yabTarn Ta ixH€ 00rosopeHHsi. 3a
JNaHUMU TOKCHUKOJIOT1YHOTO BIJUTIIEHHS
KuiBchKkoi MiChKOI JIiKapHI MBUIKOT METUYHOL
JIOTIOMOTHY, OCTAHHE JECATUIITTS XapaKTepu3y-
€ThCS 3HWKCHHSM KUTBKOCTI BHITQJIKIB TSIKKHX
OTpY€HD MECTULIUIAMHU, 30KpeMa, ¢pocdopopra-
HivHEMHU pedoBuHamu (mani — DOC). Ile
MOSICHIOETHCS IIMPOKKUM 3aCTOCYBaHHSIM He (oc-
(bopopraHiyHUX MECTULHIIB, SIKI MAIOTh HEBUCO-
Ky TOKCHUYHICTh IJIsl JIIOMUHU. AJle B LILJIOMY,
MOKA3HUKH JIETAIBHOCTI TPH TOCTPUX OTPY-
€HHSIX NECTULUAAMU 3aJUIIAIOTHCS BUCOKHUMHU.
VY cepenHbOMYy, IIOPIYHO TOCTPl OTPY€EHHS
NEeCTULMAAMU CTAaHOBIATh MeHIe 1 % y cTpyk-
TYpi BCIX TSDKKHUX BHIQJIKIB OTpYeHD (puc. 1).

AHami3 CTPYKTypHY OTPY€EHB MECTUIMIAMU 32
30 pokiB nokasas, o 75,2 % TSKKUX OTPYEHbD,
SK1 CYMPOBOKYIOTHCSI TIOPYIIEHHSM KHUTTEBO
BXUIMBUX (YHKIIH 1 TOTpeOyrOTh TpPUBAJIOL
1HTeHCUBHOI Tepamnii, Oynu crnpuunHeni ®OC
(Bcvoro 209 Bunankis). Iacextummmm — 14,4 %
(40 Bunanxkir), pyurimuan — 4,3 % (12 Bunan-
KiB), ponentunuau — 3,2 % (9 Bumaukis), rep-
oirunm — 2,9 % (8 BumaakiB). 3araibHa CTPYK-
Typa TECTUUHIIB, IO CHPUYUHHIH TOCTPi
OTpY€EHHS, TIpE/ICTaBIeHa Ha Jiarpami (puc. 2).

Crpykrypa iHcektuuuais (kpim DOC),
OTPY€EHHSI SIKHMHU PEECTPYIOThCS Haifyacrimie,
npecTaBiIeHa Ha puc. 3.

HaiimomupeHinomw cepea 1HCEKTUIHIIB €
rpyna CHHTETUYHHUX miperpoiniB (Apiso,
Heuunc, Kapare) ta nHeonikotuHOiniB (Kon-
¢inop, Kaminco, Patibop, Ilpectmxk). Ort-
PY€EHHS MIPETPOinaMu B CUTCHKOMY TOCTIOAAp-
CTB1 € BEJUKOI PIAKICTIO Y 3B'SI3KY 3 IXHBOIO
HEBHCOKOIO TOKCUYHICTIO JIJIS JTIOMUHU Ta CCaB-
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Aim. To study the structure features of
acute household poisoning with pesticides in
a large city and its dynamics.

Materials and Methods. A retrospective
analysis of 278 cases of acute household poi-
soning with pesticides among the adult popu-
lation of Kyiv for the period 1993-2022 was
carried out. The medical histories of inpatient
patients, men and women aged 16 to 88 years,
who were examined and treated on the basis
of specialized toxicological department of
the Kyiv City Clinical Hospital of
Emergency Medical Care were studied.

Results and Discussion. According to the
toxicology department, the last decade has
been characterized by a decrease in the num-
ber of cases of severe pesticide poisoning,
and organophosphorus substances (here-
inafter referred to as OPs) predominate in
their structure. This is due to the widespread
use of non-organophosphate pesticides,
which have low toxicity to humans.
However, the overall mortality rate from
acute pesticide poisoning remains high. On
average, acute pesticide poisoning annually
accounts for less than 1 % of all severe poi-
soning cases (Fig. 1).

Analysis of the structure of pesticides over
30 years showed that 75.2 % of severe poi-
sonings, accompanied by a violation of vital
functions and requiring prolonged intensive
therapy, were caused by FOS (a total of 209
cases). Insecticides — 14.4 % (40 cases),
fungicides — 4.3 % (12 cases), rodenticides —
3.2 % (9 cases), herbicides — 2.9 % (8 cases).
The general structure of pesticides that
caused acute poisonings is presented in the
diagram (Fig. 2).

The structure of insecticides (except for
OPS), poisoning of which is most often
recorded, is shown in Fig. 3.

The most common group is synthetic
pyrethroids (Arivo, Decis, Karate) and neon-
icotinoids (Confidor, Calypso, Ratibor,
Prestige). Pyrethroid poisoning in agriculture
is very rare due to their low toxicity to
humans and mammals [12-14]. However,
poisoning in everyday life is mainly suicidal.
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2022 pp.).

Fig. 1. Dynamics of the number of acute pesticide poisonings and hospital mortality rates according to the
Toxicology Department of the Kyiv City Emergency Hospital (1993-2022).
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Ponenturynm /
Rodenticides
13%

IepOiumau /
Herbicides
12%

Tncextnonan /
Dynrinuan / Insecticides
Fungicides 58%
17%

Puc. 2. 3aranpHa CTPyKTypa HECTHLUIIB: IHCEKTUIMAN, QYHTILMIN, poaeHTHIUAH, repoinuan (N = 278).

Fig. 2. General structure of pesticides: insecticides, fungicides, rodenticides, herbicides (N = 278).

LUunnepmeTtpuH /
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E€HCUKYPOH /

5% Tiaknonpua / Imidacloprid+Pen
Thiacloprid __ cycuron
8% 3%
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HenbtameTtpuH / Imidacloprid
Deltamethrin 22%
10%

nampa-
UnranotpuH / A-

Cyhalothrin
15% ®dinpoHin /

Fipronil
17%

Puc. 3. Crpykrypa incekturuais (n = 40).

Fig. 3. Structure of insecticides (n = 40).
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iB [12-14]. Ilpote oTpy€eHHS B MOOYTI MarOTh
MEPEeBAKHO CYIUIATBHIN XapaKTep.
OcTaHHIMHU pOKaMU B OCOOUCTHX MIPHCAINUO-
HUX TOCIIOAAPCTBaX BUKOPHCTOBYIOTHCS MpeTa-
paTu Ha OCHOBI NEPMETPUHY, AEIbTaMETPUHY,
[UTIEPMETPUHY, aidb(a-IUICPMETPUHY, 3€Ta-
nunepMeTpuny, ecensanepary. Hamu crocre-
piraaucsi TOCTpl OTPYEHHS TaKUMHU PEUOBHUHA-
MU K ApiBo (numnepmerpun), Jleuuc (nenbra-
meTpuH), Kapare (nsmaa-uuranoTpus).
CUHTETHYHI MpEeTPOiau MOAUISIOTh HA JBa
tund. Jlo mepIioro Hajaexarh PpEYOBHHH, 10 HE
MICTATh IiaHoTpymy (OipeHTpuH, TmepMeTpuH
Ta iH). BrmuBatoun Ha opraHi3m (B eKCHepu-
MEHTI Ha TBapuHaX), BOHH BUKIUKAIOTh Tpe-
MOp, IiJIBUILIEHY aKTUBHICTb, 30y/DKEHHS (arpe-
CUBHY TIOBEAIHKY), M'SI30Bi KOHTPaKTypH.
OcoOMMBOCTSIMU TOKCHYHOI [ii TipEeTpoiniB
JIPYroro THUIy — IliaHOMmpeTpoiniB (anbda-
[UTICPMETPUH, OeTa-IIUTIEPMETPUH, ITHIIEPMET-
pHH, AETbTaMeTpUH, ecdeHBaiepar Ta iH.) €
CYIIOMH Ta PEIUAMBHI CYIOMHI Hamaju, rinep-
caJiBarlisi, XopeoareTo3u, TIMepKiHe3H.
CUMIOTOMHU OTPYEHHS! YTBOPIOKOTH SICKpAaBUM
HEHPOTOKCHYHUN cuHApPOM. Enexrpodiziono-
TYHI eKCIIepUMEHTAIbHI JTOCITIIKEHHS CBIJI-
4arh, 110 i MiPETPOidiB BUKIMKAE (PyHKIIIO-
HaJIbHI 3MIHM TIOCTCHHANTHYHOI MeMOpaHU
HEpOHAa, PEYOBMHU BILTUBAIOTH Ha XEMOAKTHB-
Hi 10HH1 KaHAJIM, MAalOTh TOCUTh BUCOKY CIIOPiI-
HEHICTh N0 HIKOTMHOBHUX alleTHJIXOJIHOBUX
penentopiB. LlianHoBMiCHI MipeTpoinu mpu B3ae-
MOJii 3 peuentopamMy Tama-aMiHOMAcCIsSHOT
KHCJIOTH PEUYOBHHH MO3KY, BHUKIIUKAIOTh (YHK-
[IOHAJIBHI TIOPYIIEHHS B poOOTiI eKcTparipa-
MIJTHOI CHCTEMH Ta CIIHAJbHHUX MPOMIKHHUX
HEHPOHIB. B oprani3m JTroquHu [Iit04i peYOBUHU
MOXYTh HAJIXOAWTH YEpe3 IUXaIbHI IIISXH,
[UTYHKOBO-KUIIKOBUN TPAaKT, HEYIIKOIKEHY
mKipy. Y TediHll MipeTpoiau MiANarThCs
OKHCJICHHIO Ta T1IpOi3y 3 yTBOPEHHSM TIIIOKY-
poHartiB. [OCTpi OTpy€eHHS TIpeTpoigamMu Mpo-
SBJISIIOTHCSI HayacTilie y BUINIAAI TOJOBHOTO
Oomro, meuii Ta CBEpOIHHS MIKIpH OOIUYYS,
3allaMOPOYEHHS, 3arajibHOi CIaOKOCTI, Y mepii
2-3 nmoOu MiABUINCHHS TEMIIEpaTypHu Tija 0
sHaqHuX Udp (mo 38°C 1 Oinbre) [15-17].
Oxpemi JTOCHITHUKH OMHUCYBajld PO3BUTOK
CYIOMHOTO Hamajay Micis OpuioMy 3HAYHOL
no3u peyoBunu [18], iHII aBTOpH CriocTepira-
JY TIOSIBY CIMUICTITUYHHUX HAIaJiB SIK HACIIIOK

CLINICAL TOXICOLOGY
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Victims deliberately use significant doses of
the substance.

In recent years, preparations based on per-
methrin, deltamethrin, cypermethrin, alpha-
cypermethrin, zeta-cypermethrin, and esfen-
valerate have been used in private house-
holds. We observed acute poisoning with
substances such as Arivo (cypermethrin),
Decis (delta-methrin), Karate (lambda-
cyhalothrin).

Synthetic pyrethroids are divided into two
types. The first category includes substances
that do not contain a cyano group (bifenthrin,
permethrin, etc.). Acting on the body (in an
experiment on animals), they cause tremors,
increased activity, agitation (aggressive
behavior), and muscle contractures. Features
of the toxic effect of pyrethroids of the sec-
ond type — cyano pyrethroids (alpha-cyper-
methrin, beta-cypermethrin, cypermethrin,
deltamethrin, esfenvalerate, etc.) are convul-
sions and recurrent seizures, hypersalivation,
choreoathetosis, hyperkinesis.

Symptoms of poisoning form a vivid neu-
rotoxic syndrome. Electrophysiological
experimental studies show that the action of
pyrethroids causes functional changes in the
postsynaptic membrane of a neuron, sub-
stances affect chemo active ion channels, and
have a fairly high affinity for nicotinic acetyl-
choline receptors. Cyanide-containing
pyrethroids, when interacting with gamma-
aminobutyric acid receptors of the brain sub-
stance, cause functional disorders in the
extrapyramidal system and spinal intermedi-
ate neurons. Active substances can enter the
human body through the respiratory tract,
gastrointestinal tract, and undamaged skin. In
the liver, pyrethroids undergo oxidation and
hydrolysis to form glucuronates. Acute
pyrethroid poisoning is most often manifest-
ed in the form of headache, heartburn and
itching of the face skin, dizziness, general
weakness, in the first 2-3 days an increase in
body temperature to significant numbers (up
to 38°C or more) [15-17].

Some researchers have described the
development of convulsive seizures after tak-
ing a significant dose of the substance [18§],
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orpyeHHs1 miperpoinamu [19, 20]. Jlikapi He
CHOCTEepirajiu B CTalioHapi CyI0M Y JOPOCIUX
MaIi€HTiB, TMPOTE BIJA3HAYABCS 3arajlbHUN
IHTOKCUKAI[IWHUN  CUHIpPOM, 30yIKEHHS,
CUMETPHUYHUH T1IEePTOHYC.

HesinknagHa momoMora B TaKUX CHUTYAITIIX
Oyna crnpsiMOBaHAa Ha BHUBEACHHS TOKCHHY 3
OpraHi3My NUIIXOM MOCWJICHHS TPUPOTHUX
HUIAXIB JeToKcuKamii (1Hdy31iHOT Tepamii 31
3aCTOCYBAaHHSIM KPHUCTAJIOIiB, MPOMHUBAHHS
IITyHKA Ta CaHalii KAIICYHHUKA, TPOTUCYIOM-
HOi Teparii).

Hepinko B moOyTi 3yCTpidarOThCsl TOCTPi
OTPYEHHSI HOBHMHM TOKOJIHHSIMH 1HCEKTHIIM-
niB — HeoHikotuHoigamu. IIpencraBHukamu
JIaHOTO Kiacy iHcekTunuaiB € Kordizop (imi-
noxnonpun), Kaminco (tiaknonpun), Patu6op
(imimaxnonpun), Ilpectmx (iminokionpuna +
NEHCUKYPOH). Y TOKCUKOJIOTIYHOMY BiI1JICH-
HI 32 BEChb MEPIOA JOCTIIHKEHHS CIoCTepira-
JI0Ch 7 BUMIAAKIB TOCTPUX OTPYEHDb HEOHIKOTH-
Hoimamu. Bakki OTpyeHHS IIUMH PEYOBHHAMHU
32 JaHUMH MDKHAPOIHUX JDKEPENT METUIHOI
HaykoBoi 1HQopmalii BinOyBalOThCS BKpai
PiAKO, OCKUIBKY HEOHIKOTHHOIIN MAlOTh HA3b-
Ky TOKCHUYHICTH SIK JUIS OPTaHi3My JIOIHHH,
Tak 1 TBapuH. [IpruuHOIO0 1IBOTO € TXHS Mana
NPOHHUKHICTh Yepe3 TemaroeHuedaTiaHui
Oap'ep. lTocTpa TOKCHMYHICTH OijblIE MpO-
ABJIIETHCS MPU MEPOPATLHOMY HAJIXOKEHHI1
JI0 OpraHi3My Ta MEHIIE MPU TPAHCKyTaHHOMY
i IHTaJSAIMHOMY BIUIABAX.

Bigomo, mo y BHCOKHMX A03aX iMigakio-
npun aktuBye [{THC moxiOHO 10 Ail HIKOTHHY,
BUKIIMKAIOYU TPEMOP, TIOPYIIEHHS 30Dy, TiIo-
Tepmito. HaliGinbima KOHIEHTpaIisi HEOHIKO-
TUHOI/TIB PEECTPYETHCS B TEUIHINI Ta HUPKAX,
Ipyu IIbOMY 301JbIIYETHCS Maca IMEYiHKH Ta
MiBUIIYETHCS (DEPMEHTATUBHA aKTHBHICTh. Y
CBITOBIH JIiTepaTypi HABEACHO JIUILIE TTOOAUHO-
KI BUIAQJKU TOCTPUX OTPYEHb HEOHIKOTHHOI-
JaMH, SKl XapaKTepHU3yIOThCS COHJIMBICTIO,
N€30PIEHTAIIIEI0, 3alaMOPOYCHHSIM, IIpHU
IbOMY TAaKOX CIOCTEpIrajucs HUTyHKOBO-
CTPaBOXiAHI €po3ii, reMOpariyHuii TacTpuT,
JMXOMaHKa, JTIEMKOIIMTO3 Ta Tinepriikemis [13,
14, 21]. IamieaTn 3 OTPyEHHSIM 1MiTaKIONPH-
JIOM OYXKYIOTh 0€3 YCKJIaJHEHb MPOTATOM 2—
3 1i6. JlonatkoBi 0OCTEKEHHS, K1 IPOBOASTH-
csl uepe3 MicsIlb, SIK MPaBUIIO, HE BUSBISAIOThH
MaToJIorii 3 OOKY OpPraHiB Ta CUCTEM.
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while other authors have observed the appear-
ance of epileptic seizures as a result of
pyrethroid poisoning [19, 20]. Doctors did not
observe seizures in adult patients in the hospi-
tal, but there was a general intoxication syn-
drome, agitation, and symmetrical hypertonus.

Emergency care in such situations was
aimed at removing the toxin from the body by
enhancing the natural detoxification pathways
(infusion therapy with crystalloids, gastric
lavage and intestinal sanitation, anticonvulsant
therapy).

Often in everyday life there are acute poi-
soning with new generations of insecticides —
neonicotinoids. Representatives of this class of
insecticides are Confidor (imidacloprid),
Calypso (thiacloprid), Ratibor (imidacloprid),
Prestige (imidacloprid + pencycuron). In the
Toxicology Department, 7 cases of acute
neonicotinoid poisoning were observed during
the entire study period. Severe poisoning with
these substances, according to international
sources of medical scientific information, is
extremely rare, since neonicotinoids have low
toxicity to both humans and animals. The rea-
son for this is their low permeability through
the blood-brain barrier. Acute toxicity is more
pronounced with oral administration and less
with percutaneous and inhaled exposure.

It is known that in high doses imidacloprid
activates the central nervous system similar to
the action of nicotine, causing tremor, visual
impairment, hypothermia. The highest con-
centration of neonicotinoids is recorded in the
liver and kidneys, while liver mass increases
and enzymatic activity increases. In the world
literature, there are only isolated cases of acute
neonicotinoid poisoning, characterized by
drowsiness, disorientation, dizziness, and gas-
tro-esophageal erosions, hemorrhagic gastritis,
fever, leukocytosis, and hyperglycemia [13,
14, 21]. Patients with imidacloprid poisoning
recover without complications within 2-3
days. Additional examinations that are carried
out after a month, as a rule, do not reveal
pathologies from organs and systems.

Acute poisoning with fungicides during the
study period was represented by carbamates,
cyprodinils and copper hydroxide. However, it
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Toctpi orpyeHHs (yHTimHIAMU 3a TEpiof
JochikeHb Oynu TpeacTaBieHi kKapOamara-
MU, LUMNPOAMHUIAMH Ta TIAPOKCHIOM MIiII.
OpHax cinij JOKJIaIHIIIE 3yTUHUTUCH HA OTPY-
€HHSIX KapOaMaTHUMHU ECTULIUAAMHA. Y HAIlo-
My BHUMAJIKy OTPY€HHS OyJau BUKIMKaH1 (yHT1-
IIMJIaMU Ha OCHOB1 MaHKOI11e0y Ta mpomMokap0y.

Kap6amaTu mociiaroTh 9iibHE MiCIe Cepe
CY4aCHHUX MECTUIM[IIB, OyIy4d BHCOKOE(EeK-
TUBHUMH 1HCEKTHIMAaMH, (PyHTIIHIaMU, Tep-
Oimmmamu. HalmommpeHimuMu € CEeBiH Ta
terpametwi-Tiypamaucyabdin (TMT/). Ce-
BiH BHKOPUCTOBY€ThCS y BUNIAml 15-50 %
TYyCTIB 1 TOPOIIKiB, IO 3MOYYIOTh, IS
00poTHOM 31 MIKIAHUKAMU BUHOTPAIHHKIB,
II0AIB KyabeTyp, 0aBoBHUKIB; TMT]I 3acToco-
BY€TbCA Y BHUIJISJI 3MOYYBaJbHUX IOPOUIKIB
JUIsl TIPOTPYIOBaHHS HACIHHS. 3a XapakTepom
CBOE€T 111 BOHM ayxe 0nu3bKi 10 Gocdopopra-
HIYHUX CTOJYyK. Bci BOHM MarTh 31aTHICTH
NPUTHIYYBaTH AaKTUBHICTh XOJIHECTEpa3u 3
MYCKapHHO- Ta HIKOTHHOMOMIOHUM e(heKTOM
[22]. OCHOBHMMM HpEACTAaBHUKAMH TIpYyIHU
kKap0aMaTiB 3a JaHUMH TPOBEICHHUX HaMH
nocmimkens Oynu IlpeBikyp (mpomamoxap0
rigpoxiopun) ta Tarty (maHkoue6 + mpoma-
MokapO rigpoxsnopun). Ctpykrypa ¢yHrinu-
JIiB Mpe/icTaBleHa Ha puc. 4.

CLINICAL TOXICOLOGY

is necessary to focus in more detail on poison-
ing with carbamate pesticides. In our case, the
poisoning was caused by fungicides based on
mancozeb and promocarb.

Carbamates occupy a prominent place
among modern pesticides, being highly effec-
tive insecticides, fungicides, and herbicides.
The most common of these are Sevin and
tetramethyl thiuram disulfide (TMTD). Sevin
is used in the form of 15-50 % dusts and wet-
ting powders for pest control of vineyards,
fruits of crops, cotton; TMTD is used in the
form of wetting powders for seed treatment.
By the nature of their action, they are very
close to organophosphate compounds. All of
them have the ability to inhibit cholinesterase
activity with muscarinic and nicotinic effects
[22]. The main representatives of the carba-
mate group according to our studies were
Previcur (propamocarb hydrochloride) and
Tattu (mancozeb + propamocarb hydrochlo-
ride). The structure of fungicides is shown in
Fig. 4.

The main entry routes of carbamates into
the human body are the respiratory system and
intact skin, as well as the gastrointestinal tract.
Carbamate poisoning is manifested by intoxi-

Yewmrion / Axpobar /
Champion Acrobat
(copper (dimethomorph +

hydroxide)
8%

Xopyc / Horus
(cyprodinil)
17%

mancozeb)

17%

Tpesikyp /
Tarry / Tattu Previkur Puc.4. Crpykrypa ¢yHriuu-
(mancozeb+prop (propamocarb niB (n = 12).
amocarb hydrochloride)
hydrochloride) 33% Fig. 4. Structure of fungi-

25%
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cides (n = 12).
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OCHOBHMMM HUIIXaMH HaJXOKEHHS KapOa-
MaTiB JI0 OpPTaHi3My JIFOJUHU € OPTaHu JTUXaHHS
Ta HEYIIKO/DKEHa LIKIpa, a TAKOX LUTYHKOBO-
KUIIKOBUU TpakT. OTpyeHHS Kapbamaramu
MPOSIBISIETHCS IHTOKCUKALIIEIO 3 XapaKTePHUMU
XOJIIHEPT1TYHUMU CUMIITOMAMH, CIPUYUHEHUMHI
NpUTHIYEHHSIM (EePMEHTHOI aKTUBHOCTI are-
tunxomiectepasu (AXE).

CuUMIITOMH OTPY€EHHSI MOXKHA J11arHOCTYBaTH
yepe3 KUIbKa XBUJIMH MICHS i1, BOHU MOXYTb
TPUBATH MPOTATOM KUIbKOX roauH. Ilicis uporo
MOYMHAETHCS OJly’KAaHHS, TOKCHUYHI MPOSBU
yepe3 KilbKa TOAWH 3HUKAIOTh, AKTUBHICTH
AXE B epurponyrax Ta mia3Mmi HOBEPTAETHCS
10 HopMmu. lle moB’s3aHO 3 NOCUTH IIBUAKUM
MeTa0o0J113MOM KapOaMaTiB 1 BUBEACHHSIM IXHIX
MeTabomiTIB 3 opranizmy. [Ipu poboti 3 npena-
paramMu Ha OCHOBI KapOaMaTiB CJIiJi BUKIIOUYUTH
MOJIMBICTh IXHBOT'O KOHTAaKTy 31 CIM30BHUMH
OueH, BIAKPUTUMHU JUISTHKAMHU IIKIpU U 3aro0i-
raTv NOTPAIUIHHIO JI0 JIUXAJIbHUX HUISXIB Ta
XapuoOBUX IPOAYKTIB [6, 22].

KniniyHa kapTuHa 1HTOKCHKalli kapbamara-
MU BU3HadaeTbes akymyrsaniero AXE B HepBo-
BUX 3aKiHUEHHSX. li CHMITOMM MOXHA KJIaCH-
¢ikyBaTH 3a KUJIbKOMa IpylaMu:

1. MyckapuHOMoAiOH1 MPOSIBU: T ABUILIIEHHS
OpOHXI1aJIbHOI CeKpellii, psICHE TIOTO- Ta CIMHO-
BUIJICHHS, CJIbO30TE€Ya; 3BY)KCHHS 31HUIIb,
OpoHxocnasm, abJloMiHaJIbHI cria3Mu (OJroBaH-
Hs Ta Jiapest), Opaaukapais;

2. HixotuHomnoni6H1 nposiBu: (pacuukyispHi
NOCMHUKYBaHHS ApiOHUX M's31B (Y TSKKUX
BUIAJIKaX TAaKOX TUXANIbHUX Ta Jiadparmaib-
HUX), TaXiKapis;

3. Cumnromu Ta o3Haku ypaxeHp [[HC:
rOJIOBHUN O11b, 3alIaMOPOYEHHS, 3aHEMOKOEH-
Hsl, BTpara rnam'ari, CyJJOMHU, KOMa;

4. TlpurHiyeHHs iSTIBHOCTI JUXaJIbHOTO
LEHTDY.

Bci cumntomu nposIBASIOTBCS B PI3HUX
MOETHAHHAX 1 MOXYTh 3MIHIOBAaTHCh y IPOSBI
Ta MOCIIJJOBHOCTI 3aJIE)KHO B1J] pEYOBUHH, 103U
Ta IUISAXY BIUIMBY. TpHBaICTh CUMOTOMATUKH
3a3BuyYail koporua, Hix npu aii @OC. Cepenns
TSOKKICTh OTPYEHHSI MOXKE CYNPOBOKYBaTHCS
JIMIIIE MYCKapUHO- Ta HIKOTHHOMOIOHUMHU MTPO-
SIBAMH.

KiiniuH1 IposiBH TOCTPOTO OTPYEHHS KapOa-
MaTamMH SICKpaBa, Mepull CUMITOMH MOXYTb
3'SIBUTHCS BXKE M1 yac poboTu abo Hezabapom
MICTIsl 3aKIHUEHHSI: CIaOKICTh, 3allaMOpPOYCHHSI,
MOJIPA3HEHHS CIIM30BUX OOOJIOHOK HOCa, OYei,
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cation with characteristic cholinergic symp-
toms caused by inhibition of the enzyme
activity of acetylcholinesterase (hereinafter
referred to as AHE).

Symptoms of poisoning can be diagnosed
a few minutes after exposure and can last for
several hours. After that, recovery begins,
toxic manifestations disappear in a few hours,
AHE activity in red blood cells and plasma
returns to normal. This is with a fairly rapid
metabolism of carbamates and the elimina-
tion of their metabolites from the body. When
working with preparations based on carba-
mates, it is necessary to exclude the possibil-
ity of their contact with the mucous mem-
branes of the eyes, open areas of the skin and
prevent contact with the respiratory tract and
food products [6, 22].

The clinical picture of carbamate intoxica-
tion is determined by the accumulation of
AHE in the nerve endings. Its symptoms can
be classified into three groups:

1.  Muscarinic-like  manifestations:
increased bronchial secretion, heavy sweat-
ing and salivation, lacrimation; constriction
of the pupils, bronchospasm, abdominal
spasms (vomiting and diarrhea), bradycardia;

2. Nicotine-like manifestations: fascicular
twitching of small muscles (in severe cases,
also respiratory and phrenic muscles), tachy-
cardia;

3. Symptoms and signs of central nervous
system damage: headache, dizziness, anxiety,
memory loss, seizures, coma;

4. Suppression of the respiratory center.

All symptoms appear in different combi-
nations and may vary in manifestation and
sequence depending on the substance, dose,
and route of exposure. The duration of symp-
toms is usually shorter than when exposed to
OPS. The average severity of poisoning can
be accompanied only by muscarinic and
nicotine-like manifestations.

The clinical manifestations of acute carba-
mate poisoning is bright, the first symptoms of
poisoning may appear already during work or
shortly after the end: weakness, dizziness, irri-
tation of the mucous membranes of the nose,
eyes, nausea, vomiting, drooling, increased
sweating, abdominal pain, diarrhea. The skin
becomes pale, the pupils are narrowed, there is
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Hy/l0Ta, ONIOBaHHS, CIMHOTEYA, MiABHUILEHE
MOTOBUIUJICHHS, Oib y HWBOTi, MPOHOC.
[IkipHI TOKPWBH CTalOTh ONiAWMMH, 3IHHII
3BY)KEHI, CIIOCTEPIraeThcs Cra3M akoMoarlii,
Opanukapnis, QiOpuiasSspHI MOCMUKYBaHHS
M'si31B. Hajam po3BuBaroThCs sBHIAa OPOHXO-
pei Ta OpoHXOocmazMmMy, MOXJIMBUN HaOpsK
JIeTeHb; HEPITKO BCE 1€ CYMPOBOMKYETHCS
CIUTYyTaHOIO CBIJIOMICTIO, 1HOAI — CYIOMaMH.
Y KpoOBi BiJJ3HAYA€THCS 3HWKCHHS aKTUBHOCTI
AXE.

Haii6inp11 BUpaxeHi MiCIIeBO-IOJIPa3HIO0-
Yl Ta anepriyHuil eheKTH Mae TeTpamMeTHII-
tiypamaucynedin (TMTH), skuii 3a cBoiM
XapakTepoM il € aHajorom aHradyca, TOMY
npu orpyenHi TMT]/] BuHHMKae HemepeHOCH-
MICTh QJIKOTOJIFO, y pa3l Horo mpuiiomy 3'sB-
JISTFOTHCS PI3KUI TOIOBHUM 0111, HYJOTA.

HeBiakmagHa gomoMora Mae cKiagaTucs 3i
3axO0[liB, CHOPSIMOBAHHUX Ha TPUIUHEHHS KOH-
TaKTy 3 OTPYTOIO, OOpOOKHM HIKIpU Ta CIU30-
BUX 000JIOHOK, TPOMHBAHHS IITyHKA, BBEICH-
HS aHTUJOTY, TOCHiTaTi3aIlii XBOPOTO TMIiCIIs
KOHCYNbTaIi1 aikaps. ToMy npu 03HaKax oTpy-
€HHSI IOTEPIILIOTO MOTPIOHO HETailHO BUBECTH
3 HeOe3Me4yHo1 30HH, 3BUTbHUBIIU Bij 3a0pya-
HEHOTO OMsTy, OOMHUTH MIKipHI TOKPUBH
BOJIOIO 3 MUJIOM, 2 % PO3UYUHOM TiApoKapOo-
HaTy Harpito abo 5 % po3unMHOM amiaxy.
Cau3oBi 000NOHKM OYel NMPOMHUBAIOTH CTPY-
MEHEM YHUCTOI BOOW MiA CIa0KUM THCKOM, 3
MOoJabIINUM 3aKaryBaHHAM y Bidi 30 % po3uu-
Hy cynbgammiHaTpito. [lpu BumagkoBomy
MOTPAIUISHHI OTPYTH JIO IUTYHKOBO-KHIIIKOBO-
r'0 TPaKTy HEOOX1HO BUKIIMKATH OJFOBAaHHS Ta
MPOMHTH HUTYHOK 2 % PO3YUHOM TigpoKapOo-
HATy HATPI0 3 MOJAIBIINM BBEICHHSIM aKTH-
BOBaHOro Byriwid. JlOHIIbHO MpHU3HAYEHHS
COJBOBHX MpoHOCHUX. Hamanmi pexomeHmy-
€TbCSI AHTUJOTHA Teparis (IPU KOHCYIbTalli
nikapsi). BHyTpiniHpoM's130B0 BBOJSTE 1—2 M
0,1 % pozuuny cynbdary arpomniny. [Ipu crani
CePeIHBOI TSHKKOCTI 1151 1032 MOXKe Oy TH 30171b-
nieHa 10 5 mul. [H'ek1ii HOBTOPIOIOTH KOXKHI S—
6 XBWJIMH JI0 YCYHEHHsSI OpOHXopei, Mio3y Ta
HaBiTh MOSBU O3HAK MEPEe03yBaHHs aTPOIMiHy
(cyxicTb CIM30BUX OOOJIOHOK, THMYacoBe
nopyuieHHs 3opy). Hamami pexomeHIyeThcs
BHYTPIIITHBOBEHHE BBEICHHS TIIFOKO30-COJBO-
BUX PO3UYHHIB.

Crig 3a3HAYMATH, O CIIOCTEPITATUCST TOK-
CUYHI peakxilii miciasi KOHTaKTy 3 TrepOoiuaaMu
Ta POACHTULIUIAMH, IO 3aCTOCOBYIOTHCS B
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a spasm of accommodation, bradycardia, fibril-
lar muscle twitching. In the future, the phenom-
ena of bronchorrhea and bronchospasm devel-
op, pulmonary edema is possible; often all this
is accompanied by confused consciousness,
sometimes convulsions. There is a decrease in
AHE activity in the blood.

The most pronounced local irritant and
allergic effects have tetramethyl thiuram disul-
fide (TMTD), which by its nature of action is
an analog of Antabuse, so when poisoning
TMTD there is an intolerance to alcohol, if it
is taken, there is a sharp headache, nausea.

Emergency care should consist of measures
aimed at stopping contact with the poison,
treating the skin and mucous membranes, gas-
tric lavage, injecting an antidote, and hospital-
izing the patient after consulting a doctor.
Therefore, if there are signs of poisoning, the
victim should be immediately removed from
the danger zone, freed from contaminated
clothing, washed with soap and water, 2 %
sodium bicarbonate solution or 5 % ammonia
solution. The mucous membranes of the eyes
are washed with a stream of clean water under
low pressure, followed by instillation of a 30
% solution of sulfacyl sodium into the eyes. In
case of accidental ingestion of poison in the
gastrointestinal tract, it is necessary to induce
vomiting and flush the stomach with a 2 %
solution of sodium bicarbonate, followed by
the introduction of activated carbon. It is
advisable to prescribe saline laxatives. In the
future, antidote therapy is recommended (if
you consult a doctor). Intramuscularly, 1-2 ml
of 0.1 % atropine sulfate solution is adminis-
tered. In a moderate condition, this dose can be
increased to 5 ml. Injections are repeated
every 5—6 minutes until bronchorrhea, miosis
and even signs of atropine overdose (dryness
of the mucous membranes, temporary visual
impairment) are eliminated.

It is also indicated to administer subcuta-
neously Proserin (1 ml of 0.05 % solution), as
well as Dipiroximum (1 ml of 15 % solution)
intramuscularly. In the future, intravenous
administration of glucose-salt solutions is rec-
ommended. It should be noted that toxic reac-
tions were observed after contact with herbi-
cides and rodenticides used in household
farms. The structure of herbicides and rodenti-
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npucagubHux rocnogapcTBax. CTpykTypa
repOIuAiB Ta POASHTHUIIMIIB, IO CTAIH MPH-
YUHOIO TOCTPUX TOOYTOBHX OTPY€EHb, MPE/I-
CTaBJICHA HA pHUC. 5.

Payrnam /
Roundup
(isopropylamine
salt of
glyphosate)
17%

Pantop-canirap /
Raptor-sanitary
(for mice and
rats)

41%

3enkop / Zenkor

(metribuzin) /
12%

IItopm / Storm
(flocumafen)
12%

Haiiyactime mpu4MHOIO OTpyeHHS Oynu
cyiupaaneHi cnpoOu NpUiloMy BHYTPIIIHBO
peuoBuHM PanTop-caHiTap.

VY 6inpIIocTi BUMAKIB OTPY€EHHS TepOinu-
JaMH HE CYMPOBOKYBAIUCS TSKKOIO KapTH-
HOIO OTPY€EHHS, TIEpeBaXkajl 3arajJbHOTOKCHY-
Hi CUMIOTOMH CEPEHBOTO CTYMEHS THKKOCTI.
JlikyBaHHSI HE BHMAarajo BUKOPHCTAHHS CIIe-
UpIYHUX aHTUAOTIB abo QapMaKoIOTiYHUX
KOPEKTOpiB, a oOMexyBanocs iH(y3iiiHOIO Ta
CUMIITOMaTHYHOIO TEPAITi€lo.

BucHoBku. He3Baxarouum Ha HEBUCOKY
TOKCUYHICTh HOBHUX BHJIB MECTULMIIB JUIS
JTIOAUHY (HEOHIKOTHUHOIIM, MIPETPOian Ta iH),
TOCTpPi OTPYEHHS IIMMHU PEYOBUHAMH MOXKYTh
BUMAaraTi MpOBEACHHS TEPMIHOBOi 1HTEHCHB-
HOI Tepamii Ta CIIOCTEPEKEHHS B YMOBAX Bij-
JIJICHHSI TOKCHUKOJIOTii a00 IHTEHCUBHOI Tepa-
nii 3aranpHOTO Tpodimo. IlocTiitHni MOHITO-
PHUHT Ta BUBUEHHS MOAIOHUX OTPYEHH CIIPHSI-
TUME PO3poO0Ili €PEeKTUBHUX METOMAIB KIIiHIY-
HO1 TIaTHOCTHUKY Ta MPO(ITaKTUKU OTPYEHb.

Kouduikr inTepeciB. ABTopu 3asBISIOTh
PO BIACYTHICTH KOH(IIKTY iHTEpecCiB.
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Oraman / Otaman

(isopropylamine
salt)
6%
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cides that caused acute household poisonings
is presented in Fig. 5.

Most often, the cause of poisoning was sui-
cidal attempts to take Raptor-sanitar inside.

Puc. 5. Crpykrypa repoinu-
niB: Payanam, Ortaman,
3enkop, Mictpaus,
Topuamo (n = 8),

Ta pogeHTUIUAIB: [ITOpM,
Pamnrrop-canitap (n = 9).

(isopropylamine

salt of
glyphosate)
6%

Fig. S. Structure of herbi-
cides: Roundup, Otaman,
Zenkor, Mistral, Tornado
(n = 8), and rodenticides:
Storm, Raptor-sanitary
n=09).

(metribuzin)
6%

In most cases, herbicide poisoning was not
accompanied by a severe picture of poisoning,
general toxic symptoms of moderate severity
prevailed. Treatment did not require the use of
specific antidotes or pharmacological correc-
tors, but was limited to infusion and sympto-
matic therapy.

Conclusion. Acute domestic pesticide poi-
soning in urban settings differs significantly
from similar poisoning associated with indus-
trial activities in rural areas. However, despite
the low toxicity of new types of pesticides to
humans (neonicotinoids, pyrethroids, etc.),
acute poisoning with these substances may
require urgent intensive care and monitoring in
the toxicology department or general intensive
care. Ongoing monitoring and systematic
analysis of poisoning cases are essential for
improving diagnostic approaches, treatment
strategies, and preventive measures.
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