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XQP40BOI Ta XiMiyHOT Besneku imeHi akapemika J1.|. Measeas Miictepctaa oxoponu 300p0s’s Ykpdikus,
m. Kvis, Ykpaina

OTPYEHHS NECTULUOAMU K MPODECIAHE

TA EKOJIOINYHO OBYMOBIJIEHE 3AXBOPIOBAHHS:
CYYACHI nigxoau woano AIArHOCTUKHM

3A PEKOMEHAALISMU MDKHAPOAHOI
OPTAHI3ALLII NMPALLI (YACTUHA II)

PE3FOME. Ocmannim uacom cnocmepizacmucs 2100a1bHe 3p0CIAHHs 6UKOPUCTIAHHS ReCIUYUOI8 y PisHUX chepax HapoOHO20 20c-
nodapcmea. 3a danumu BOO3, KinbKicmb 20cmpux npogeciinux ompyeHb Recmuyuoamu y ceimi noCmiliHo 3p0Cmae, 0coouso 6
KPAiHax, wo po3susaromsvCs, i Cmanosums Ou3sko 25 Minvlionie eunaokie na pik. B Ykpaini y cmpyxkmypi npogpeciiinoi namonoeii
BUNAOKU OMPYEHHA NECMUYUOAMU € NOOOUHOKUMY ma cmaroenamys metute 0,2 %, wo c8iouums npo HeOOCKOHATy cucmemy 0iazHo-
cmuKu U peccmpayii namonoeii, aka nompedye yOOCKoHanieHHs ma adanmayii 00 €6POneticbKux 8umoe i peKoMeHOayiil.

Mema. Y3aeanvrumu MidcHapoOHi 8UMO2U 00 BUSHAHHS OMPYEHb NECMUYUOAMY HA POOOYOMY MICYL Ma OYIHUMU 8IONOGIOHICMb 8im-
YU3HAHOT cucmemu OIAzHOCMUKY MA BUHAHHA NPOPECITIHUX | eK0N02IUHO 00YMO6IEHUX OmpY€eHb pekomendayism Mixcnapoonoi opea-
Hizayii npayi.

Mamepianu ma memoou. Hayxosuii ananiz HopmamugHo-npasosux O0okymenmie Ykpainu i Mixcnapoonoi opeanizayii npayi 3
nUMans 0iaeHOCMUKY Ma 8CMAHOBTIEHHA 38 A3KY OMPYEHb, CNPUUUHEHUX BNIUBOM Hecmuyudis, 3 ymosamiu npayi. Ananimuunutl 02nao
HAYKOBUX NYONIKayill 3 GUKOPUCAHHAM pehepamuerux 6az Haykosux 6ioniomex PubMed, Medline i mexcmosux 6a3 0anux Haykogux
sudasnuyme PubMed, Central, BMJ group ma inwux VIP-6a3 danux 3a memoro 00CuioxiceHHs.

Pesynomamu. Ipogheciiini ompyenns necmuyudamu — ye OCHOBHA CKAA008A HACTIOKIE eKCnO3uyii necmuyudamu aooetl 8 Ycbomy
ceimi. IIpoananizosani pexomenoayii Miscrnapoornoi opeanizayii npayi 2022 poky wo0o 6CMAaHO8NEHHS NPUUUHHO-HACTIOKOBOO
36 3Ky 6NAUBY NeCmuyudie Ha po38UMOK NPOPEeCIlIHUX 3aX80PI08aHb. Bucgimneno MiicHapoOoHi nioxoou 00 BUSHAUEHHS MOKCUKONO-
21UH020 NPOINIO OCHOBHUX 2PN NeCTNUYUOIB, OYIHKU KITHIYHUX NPOABIE 20CMPUX MA XPOHIUHUX eeKmis eKCno3uyii, 0iaeHOCUYHUX
Kpumepiie ompyemv, nog s3aHux 3 GUKOPUCTIAHHAM ) 6UPOOHUYUX YMOBAX XIOPOPAHIUHUX, XIOPOPEHOKCUOHUX necmuyudis, 2epoiyu-
018, NAPAKEANY, NOXIOHUX KyMAPUHy, NeHmaxioppenony. Po3ensanymo numants KaHyepoeeHHux egpekmie 6niugy necmuyudis y npa-
yoouux. Y3azanoneno MincHapoori nioxoou 00 3acmocysanis 3ax00ig npogiinaKmuxy npogecitinux ompycHs NeCmuyudami.
Bucnosxu. I'ocmpi ompyenus necmuyuoamu ma XpoHiuni epekmu iXxHb020 6NIUGY — NOCMILIHA 2100ATbHA NPOOTIEMA 0XOPOHU 300~
pog'a. Y cmpyxmypi npoghecitinoi namonoeii 6 Ykpaini ocmanninu poxamu maki ompyenus cmanognsime menute 0,2 %, wo ceiouums
APO HEOOCKOHAY cucmemy 0laeHOCMUKY ma peecmpayii namonocii. ¥ 36 ’a3Ky 3 peinmezpayitinumu npoyecamu 6cmyny Yxpainu 00
Esponeticvkozo Colozy cucmema 6usHaHNA, peccmpayii, 00RIKy npoghecitinux i eKo102IUHO 00YMOBLEHUX 3aX60PI06AHb MA MO8 A3AHA
3 HEK 3aKOHO0A6YA [ MemoOUYHa Haza Maromy Oymu a0anmosanumMi 00 MINCHAPOOHUX 8UMOe | peKoMeHdayill

Knrouoei cnosa: necmuyuou, npogeciiine ompyenns, exoioeiuHo 00yMo6iieHi 3axe0plo8anHs, neperix npoQeciiinux 3ax60pioeans.
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PESTICIDE POISONING AS AN OCCUPATIONAL AND ENVIRONMENTALLY
DETERMINED DISEASE: MODERN APPROACHES TO DIAGNOSIS IN ACCORDANCE
WITH THE RECOMMENDATIONS OF THE INTERNATIONAL LABOUR ORGANIZATION (PART Il)

ABSTRACT. In recent years, there has been a global increase in the use of pesticides across various sectors of the economy. According
to the World Health Organization, the number of acute occupational pesticide poisonings worldwide is steadily rising, especially in
developing countries, and amounts to approximately 25 million cases annually. In Ukraine, within the structure of occupational dis-
eases, cases of pesticide poisoning are sporadic and account for less than 0.2 %, indicating an imperfect system of diagnosis and reg-
istration of such pathologies, which requires improvement and adaptation to European requirements and recommendations.
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Aim. To summarize international requirements for the recognition of workplace pesticide poisoning and to assess the compliance of
the national system for diagnosing and recognizing occupational and environmentally determined pesticide poisonings with the rec-
ommendations of the International Labour Organization.

Materials and Methods. A scientific analysis of regulatory documents of Ukraine and the International Labour Organization concern-
ing the diagnosis and establishment of the link between pesticide-related poisonings and working conditions. An analytical review of
scientific publications using abstract databases of scientific libraries such as PubMed, Medline, and full-text databases of scientific
publishers including PubMed Central, BMJ Group, and other VIP databases relevant to the research topic.

Results. Occupational pesticide poisoning is a major component of the consequences of pesticide exposure worldwide. The recom-
mendations of the International Labour Organization (2022) regarding the establishment of a causal relationship between pesticide
exposure and the development of occupational diseases were analysed. International approaches to determining the toxicological pro-
files of major pesticide groups, assessing clinical manifestations of acute and chronic exposure effects, and diagnostic criteria for poi-
sonings associated with occupational use of organochlorine and chlorophenoxy pesticides, herbicides, paraquat, coumarin deriva-
tives, and pentachlorophenol are presented. The issue of carcinogenic effects of pesticide exposure among workers is also considered.
International approaches to the implementation of preventive measures for occupational pesticide poisoning are summarized.
Conclusions. Acute pesticide poisoning and chronic effects of pesticide exposure remain a persistent global public health problem. In
Ukraine, such poisonings have accounted for less than 0.2% of occupational diseases in recent years, indicating shortcomings in the
system of diagnosis and registration. In the context of Ukraine s reintegration processes and accession to the European Union, the sys-
tem for recognition, registration, and accounting of occupational and environmentally determined diseases, along with its legislative

and methodological framework, must be adapted to international requirements and recommendations.
Key words: pesticides, occupational poisoning, environmentally determined diseases, list of occupational diseases.

Beryn. 3rizHo 3 JaHUMHU 1100a1bHOTO
MOHITOpUHTY BcecBiTHBOT opraHizaliii 0xopo-
Hu 310poB’s (BOO3) ra MixxHaponHOT opraHi-
3auii npami (MOII) y cBiTi 2,9 MiH nparitoro-
YUX [OMHPAIOTh BHACIIJIOK 3aXBOPIOBaHb
npogeciitHoi erionorii (2,58 miH) Ta BUpOO-
Huuux Tpasm (0,32 miun). Bunanku npodeciii-
HUX YpaXeHb Ta BUPOOHMYMX TpaBM Bap-
TYIOTb CBITOBOMY CYCHIJIBCTBY Maibke 3
TPWIBHOHU J0JapiB IIOPIYHO.

[IopiuHo y cBiTi BiiOyBaeThCs O1M3bKO 385
MJIH BUNAJKIB TOCTPUX OTPYEHb MECTHULIM]IA-
MU, BKJIodarouu npubnauszno 11 000 cmepreit.
Buxozasiuu 31 cBITOBOrO HacesneHHs (epMepiB
npubnu3Ho 860 MITBHOHIB, L€ O3HAYAE, IO
omu3bko 44 % depmepiB LIOPIYHO OTPYIO-
IOTBCI mecTHlMaamMu. HaiiOinplma oriHeHa
KUIBKICTh BUIAJKIB TOCTPUX OTPY€EHb MpUIIa-
Jlac Ha TMiBIEeHHY A3il0, 3a HEW HIyTh
[liBnenno-Cxinna Asis ta CxigHa Adpuka
1110/10 HedaTaIbHUX BUMIAJKIB OTpYy€eHb [3]. Lle
MOB’5I3aHO, Y TOMY YMCII1, 3 TNIOOAJILHUM 3pO-
CTAHHSM BUKOPUCTAHHSI MECTUIUIIB y CBITI B
pi3HUX cdepax HApOAHOTO TocCroaapcTea [4,
5]. He3Baxkaroun Ha aKTUBHY JISUIbHICTh MIXK-
HApOJIHUX IHCTUTYLIH, AISUTBHICTh SIKUX CHpSI-
MOBaHa Ha TMOJOJIaHHS 3TryOHMX HACHIJKIB
BUKOPHUCTAHHS MECTUIN/IIB, K1JIBbKICTH
OTPYEHB MPOJIOBKYE 3pocTaru [6].

3a DaHuMH emiaeMioIoriYHuX JTOCIUKEHD
PO3MOBCIOIKEHICTh TOCTPUX OTPYEHBH MECTHU-
uugamu cepen ¢epmepis Bapitoe Big 0,05 %
10 84 % 3a7eXHO BIJ CTYNEHS PO3BUHYTOCTI
KpaiHu, SIKOCT1 CaHITapHO-TIr€HIYHOTO HaIIs-
Jly 3a BUKOPHCTAHHSM MECTULIM]IIB Ha BUPOO-
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Introduction. According to global moni-
toring data from the World Health
Organization (WHO) and the International
Labour Organization (ILO), 2.9 million work-
ers worldwide die as a result of occupational
diseases (2.58 million) and work-related
injuries (0.32 million). Cases of occupational
illnesses and workplace injuries cost the glob-
al community nearly $3 trillion annually.

Each year, approximately 385 million
cases of acute pesticide poisoning occur
worldwide, including around 11,000 deaths.
Given a global farming population of about
860 million, this means that roughly 44 % of
farmers experience pesticide poisoning annu-
ally. The highest estimated number of acute
poisoning cases occurs in South Asia, fol-
lowed by Southeast Asia and East Africa in
terms of non-fatal poisoning cases [3]. This is
associated, among other factors, with the
global increase in pesticide use across various
sectors of the economy [4, 5]. Despite the
active efforts of international institutions
aimed at mitigating the harmful effects of pes-
ticide use, the number of poisonings continues
to rise [6].

According to epidemiological studies, the
prevalence of acute pesticide poisoning
among farmers ranges from 0.05 % to 84 %,
depending on the level of a country’s develop-
ment, the quality of sanitary and hygienic
control over pesticide use in production, and
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HUIITBI Ta PIBHS HAIAaHHS MEIMYHOI JOTIOMOTH
npatrorounM. Ciij 3ayBaXkUTH, 110 B KpaiHax,
SKl PO3BUBAIOTHCS, 3a3HAUECHUN IMOKAa3HUK €
3HaYHO BHUIIUM TOPIBHAHO 3 PO3BUHYTHUMH
KpaiHamu [6-9].

OpepxaHi B HOMEPENHIX TOCTIIHKEHHSIX
pe3yJbTaTu 3acBiAYYIOTh HEBIAMOBIHICTH
CTAaTUCTUYHUX JAaHUX 1010 TpodeciiHoi
3aXBOPIOBAHOCTI B YKpaiHi Ta ii HacIiJIKiB
peanbHOMY cTaHOBI. PiBeHb mnpodeciiinoi
3aXBOPIOBAHOCTI B KpaiHi B 17 pa3iB HIKYMIA
3a cepennii mo €Bpormi [10]. YV cTpykrypi npo-
¢eciiiHOT naToyorii 0OCTaHHIMU POKAMU OTPY-
€HHS TECTULMJAMU — TOOJMHOKI i CTaHOB-
a1t MeHme 0,2 %, 1o CBIAYUTH MPO HEIO-
CKOHAJly CHCTEMY JIarHOCTUKH Ta peecTpailii
narosorii [11]. IlpuunHoIO 3a3HaYeHOi cUTya-
uii B YkpaiHi € HU3bKUU piBeHb 0013HAHOCTI
JIKapiB TMEPBUHHOI JIAHKU IIOAO0 HaJaHHS
MEAMYHOT JOTIOMOTHY B MUTAHHAX MpodeciifHol
MaToJIOT1{, HU3bKA 11 JOCTYIMHICTH IS MPaIliB-
HUKIB CUIbCHKOTO TOCTOAApCTBa, HEIOCTATHS
SKICTh NMPOBEICHHS MOINEPEAHIX MPU IpUioMi
Ha poOOTy Ta MEPIOJUYHUX MPOPUIAKTUUHUX
MEIUYHUX OIJISJIIB, HEAOCTaTHS MoiH(opMO-
BaHICTh IMPAIIBHUKIB IIOA0 PU3UKY PO3BUTKY
npodeciiiHX 3aXBOPIOBaHb y MEBHUX BUPOO-
HunrBax [12]. Cutyamisi crajia KpUTHUYHOIO
miciast po3B’si3aHHS B YKpaiHl BIMHM pOCIid-
CBKHMM arpecopoM, KOJIM BTPATUBCS KOHTPOJIb
3a yMOBaMH Ipalli Ha MiJNPUEMCTBAX HEMi-
KOHTPOJIbHOT 30HH, 3a CTAHOM JOBKUUIS Ha
TEepPUTOPIsIX OOMOBUX il Ta boMOapayBaHb, a
TakoK OpaKk MEIUYHOTO MEepcoHaly uepe3
eMirparito, MoOUII3aIlil0 Ta CMEPTh.

BUKpHUBIEHHS CTaTUCTUYHUX TOKAa3HUKIB
npodeciifiHOi 3aXBOPIOBAHOCTI Ta OB’ SI3aHUX
3 HEI HACIIJIKIB MPU3BOIUTH JI0 HEBIAMOBI-
HOCTI BH3HAYEHHS MPIOPUTETHUX HAIMPSIMIB
JUSIIBHOCTI B Tally31 OXOPOHHM 310poB’s [15].

Ha Bigminy Bin Ilepeniky npodeciitHux
3aXBOPIOBaHb, PEKOMEHI0BaHOTO MiXHApOI-
Hoto oprasizauiero npaii (MOII), y BiTun3Hs-
HOMY MEpeiKy BLACYTHIN po3nin «OTpyeHHs
nectuuuaamu». HartomicTe nesxi Qopmu
OTpy€HBb BKIIOYEHI a0 po3aiuty 1 «3axBo-
pIOBaHHS, III0 BAHUKAIOTH I11]] BILTUBOM XIMIY-
HuX ¢akrtopis» [13, 14].

VY mepuriii 4acTuHI NpPEACTaBIIEHOI CTATTI
OyJ0 HaJaHO pE3yNbTaTH €MiJIeMIOIOTTYHUX
JOCHIJKEHb 1010 MOUIMPEHOCTI OTPYEHB
necTuluaaMu npodeciiiHoi eTiosorii y CBITI,
0COOJIMBOCTI JUHAMIKHU Ta ()OPMYBAHHS CTPYK-

OCCUPATIONAL TOXICOLOGY

VKPATHCBKUIA )KYPHAJT CYYACHUX TTPOBJIEM TOKCHUKOJIOTTT /
UKRAINIAN JOURNAL OF MODERN PROBLEMS OF TOXICOLOGY 1/2026

the level of healthcare provided to workers. It
should be noted that in developing countries
this indicator is significantly higher compared
to developed countries [6-9].

Results obtained in previous studies indi-
cate a discrepancy between statistical data on
occupational morbidity in Ukraine and its
actual situation. The level of occupational
morbidity in the country is 17 times lower
than the European average [10]. In the struc-
ture of occupational diseases in recent years,
pesticide poisoning cases have been sporadic
and account for less than 0.2 %, which indi-
cates an imperfect system of diagnosis and
registration of such pathologies [11]. The rea-
sons for this situation in Ukraine include a
low level of awareness among primary care
physicians regarding the provision of medical
care in occupational health, limited access to
such care for agricultural workers, insufficient
quality of pre-employment and periodic pre-
ventive medical examinations, and inadequate
awareness among workers about the risks of
developing occupational diseases in certain
industries [12]. The situation has become crit-
ical following the outbreak of the war in
Ukraine caused by Russian aggression, which
has led to a loss of control over working con-
ditions at enterprises in non-government-con-
trolled areas, environmental conditions in ter-
ritories affected by hostilities and bombard-
ment, as well as a shortage of medical person-
nel due to emigration, mobilization, and
death.

Distortion of statistical indicators of occu-
pational morbidity and its associated conse-
quences leads to inconsistencies in identifying
priority areas of activity in the field of public
health [15].

Unlike the List of Occupational Diseases
recommended by the ILO, the national list
does not include a separate section titled
“Pesticide Poisoning.” Instead, some forms of
poisoning are included in Section 1, “Diseases
Caused by Exposure to Chemical Factors”
[13, 14].

The first part of the presented article pro-
vided the results of epidemiological studies
on the prevalence of occupational pesticide
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TypH TakuxX OTPY€Hb, MPEJCTABICHO XapaKTe-
PUCTHKY MPOQECIHHOT eKCIO3MILI MeCTHIHIa-
MU B Pi3HHX C(h)epax HapOIHOrO rOCIoNapeTea,
MPOAHAI30BAHO MIAXOAM JIO BCTAHOBICHHS
eTionorii MpoQeCiHHMX IHTOKCHKALIi, peKo-
MEH/IOBaHi 710 3aCTOCYBAHHS MOII. byno po3-
IJISIHYTO TOKCHUKOJIOTIYHUHN MPO(iab OCHOBHUX
rpyI NECTULUAIB, KITHIUHI O3HAKH Ta MiAX0IU
70 IarHOCTUKU OTpYy€eHb (ocdopopraHiuyHH-
MU Ta KapOaMaTHUMU criodykamu. HactymHoro
rpymoo npodeciiHuX OTpy€eHb MECTULIUAAMU
OyIyTh PpO3IJISHYTI TOCTPi HEBPOJIOTiUHI
epexkTH, CNpUYHHEHI XJOPOPraHiYHUMMH
necruuuaamu (T60.1)

Jlo xJopopraHiyHUX NECTHLH/IIB, BIUIHB
SAKUX MOXE BHUKIMKATH r0(:Tpi Hpoq)eciﬁHi
oTpyeHHs, 3a pekomennauismu MOII BigHO-
CATb: aJAPUH, CHPWH, MICTAPHH 1 HaifqacTi-
me TokcadeH. OpraHaMu-MIIICHSIMHU MPHU
IIbOMY BH3HA4Y€HI HEPBOBA CUCTEMa Ta KHUILIKO-
BO-IINTYHKOBUHM TpakT [14-16].

OCHOBHUMH KJIIHIYHUMHU TPOSIBAMH OTpY-
€HHSI € IepeOPaIIbHI, IO XapaKTePU3yFOThCS r0-
JIOBHUM 0O0JIeM, 3allaMOpPOYEHHSM, aTaKCi€lo,
mapecTe3i€lo Ta CYMPOBOKYIOTHCS IITYHKO-
BO-KHMIIKOBUMHU PO3JIaJaMU: HYJOTO0, OJIt0-
BaHHSM, Jliapeero Ta 00IIMU Yy HUTYHKY. Kpim
TOTO, TOCTPE OTPYEHHS MOXE MPHU3BECTH 0
Oyp0apHOTO Tapaivyy AUMXadbHUX 1 Ba30MO-
TOPHMX LEHTPIB, IO BHKJIUKAE TOCTPY
JIUXalbHY HENOCTAaTHICTH abo amHoe, ax 0
TSHKKOTO KoJiarcy [17, 18]

O1iHIOIOYH eTIOJOTiI0 OTPYEHHS, CIif BUB-
yuTH npodeciiiHuii aHaMHe3 MOCTPaXkaaaoro
31 BCTAHOBJICHHSM JOKa3iB EKCIO3MUII XJIO0-
POPraHiYHUMU CTONyKaMH (PiIUHOIO, TTHIIOM,
aeposoleM abo napamu). 3a peKOMEHaLiAMH
MOIT 2022 poxy MiHIMaJIbHA TpI/IBaJ'IICTB eKC-
TMO3MIT T roCTPoi iHTOKCHKALi Xmopopra-
HIYHUMH TECTUIUJIAMU CTAaHOBUTH KiJIbKa
XBHJIMH, MAaKCUMaJIbHUN JaTEHTHUN Tepion —
24 ronunu [14].

Y BITYM3HSHOMY Tepemiky MTpodeciiHuX
3aXBOPIOBAHb OTPYEHHS XJIOPOPTaHIYHUMU
NeCTHIAaMH BHECEHO J0 posaimy |
«3aXBOPIOBAHE, 110 BUHMKAIOTB M/l BILTHBOM
XIMIYHHX (DaKTOpiB», 1 cepen Gopm maToso-
rii — ypaKeHHsI MEYiHKH 3 PO3BUTKOM (ibpo3y
Ta LUPO3Y (K71.7), a Takox ypakeHHS TICUiH-
ku 3 iHmmmu nopymenasmu (K71.8) [13].

T'ocTpe oTpyeHHs1 XJIOpPO(EHOKCUAHUMH
repoinmgamu (T60.3) Takok BHECEHO [0
nepeltiky npodeciiinux 3axBoptoBanb MOIIL.

OCCUPATIONAL TOXICOLOGY
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poisonings worldwide, the characteristics of
their dynamics and structural formation,
described occupational exposure to pesticides
across various sectors of the economy, and
analysed approaches to establishing the aeti-
ology of occupational intoxications recom-
mended by the ILO. It also examined the tox-
icological profiles of the main groups of pes-
ticides, as well as clinical features and diag-
nostic approaches to poisoning caused by
organophosphorus and carbamate com-
pounds. The next group of occupational pesti-
cide poisonings to be considered includes
acute neurological effects caused by
organochlorine pesticides (T60.1).

According to ILO recommendations,
organochlorine pesticides capable of causing
acute occupational poisoning include aldrin,
endrin, dieldrin, and most commonly
toxaphene. The primary target organs are the
nervous system and the gastrointestinal tract
[14-16].

The main clinical manifestations of poison-
ing are cerebral symptoms, characterized by
headache, dizziness, ataxia, and paraesthesia,
accompanied by gastrointestinal disturbances
such as nausea, vomiting, diarrhea, and
abdominal pain. In addition, acute poisoning
may lead to bulbar paralysis of the respiratory
and vasomotor centres, resulting in acute res-
piratory failure or apnoea, potentially pro-
gressing to severe collapse [17, 18].

When assessing the aetiology of poisoning,
it is necessary to examine the patient’s occu-
pational history, establishing evidence of
exposure to organochlorine compounds (in
the form of liquids, dust, aerosols, or
vapours). According to the 2022 ILO recom-
mendations, the minimum duration of expo-
sure for acute intoxication with organochlo-
rine pesticides is several minutes, while the
maximum latent period is 24 hours [14].

In the national list of occupational dis-
eases, poisoning caused by organochlorine
pesticides is included in Section I, “Diseases
Caused by Exposure to Chemical Factors,”
where pathological forms include liver dam-
age with the development of fibrosis and cir-
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[ocTpa TOKCHUYHICTD XJOPO(PEHOKCHIHUX
MOXIJTHUX, SIK MPABUJIO, € HU3BKOIO, CEPHO3HI
TOKCHYHI €(EKTH MOXKHA CIIOCTEPIraTH JIUIIE
BHACIIIJIOK BIUIMBY JIy’K€ BUCOKHX 103 (3a3BH-
yail uepes npOKOBTyBaHHﬂ) ToxcuuHi eextu,
0COOJIMBO HEBpPOIIATIS, MOXYTh OyTH YaCTKOBO
MOB'A3aHI 3 BIUIMBOM OPraHIYHMX PO3YMHHHU-
KiB, SIKI 4acTO NPUCYTHI B mpemnapari. Ase
OyJ10 BHSIBIEHO Oe3rocepe/Hiid BIUIUB XJIOp-
(benokcurepOILKIIB Ha TIa3MaTuYHI MeMOpa-
HH Ta KiIiTHHHI MeTabomiuni nusxu. Ciin
namsiTaTH, U0 B MUHYJIOMY (peHOKCcUrepOiIu-
JI IOBOJT1 4acTo OyJin 3a0pyIHEH] TIOKCHHAMHU
ta pypanamu [19, 20].

VY pasi IHTEHCUBHOTO OTPY€EHHS MMOX1THUMHU
XJTOp(PEHOKCUTHUX TepOIuiB BUHHUKAIOTH
O3HAKM TINEpTOHii, rineppediuekcii, araxcii,
HICTarMy, Mio3y, TaJlfoIuHalii, cyaomu, ac-
nukynamii ta mapamia [21, 22]. Onwucano
TaKOX MIONATUYH1 CUMIITOMH, LI0 XapaKTepu-
3YIOThCS CJIAOKICTIO M'sI31B KIHIIIBOK, BTPATOIO
CYXOXWIbHUX pe(IeKCiB Ta MIOTOHI€I. Y
BUNAJKAX €KCIIO3UIN] MEHIIOI 1HTEHCHUBHOCTI
JarHOCTYIOTHCS IITYHKOBO-KHUIIKOBI (HY/I0TAa,
OroBaHHS, J1apesi) Ta Hepn(bepﬂqﬂl HEPBOBO-
M's30B1 (mapecrtesii, M's30BUil Ou1b 1 ciad-
KICTb) mposiBH [23, 24].

Jlnst 06’ ekTHBI3aIIl AlarHO3y Malll€EHTaM 3
M1703pOI0 Ha OTPYEHHS XJIOPO(HEHOKCUAHUMHU
repOinuaamMu MPOBOMISITH EIEKTPOHEUpOrpa-
¢ifo, MmO IEMOHCTPYE 3HAYHE 3HUKCHHS
IIBUJIKOCTI Tepenadi HEPBOBHX IMITYJIbCIB
[25].

[Ipn BUpIIEHHI EKCIMEPTHOTO IMHTAHHS
€TIO0JIOTIi OTPYEHHS aHATI3YIOTh TPOdeCiiHMIA
MapuIpyT Ta aHAMHE3 3 BU3HAYEHHSM JIOKa3iB
npodeciitHoi ekcro3utlii XJI0po(heHOKCUIHIM
repOIMIOM Y BUIVISAL PIAUHU, MUY, a€pO30-
mto a0o napy. Takok BUBYAIOTh PiBHI KOHIIEHT-
parii pe4oBHMHM B KpPOBI Ta C€Yl TAIlI€HTIB.
MiniManpHa TPUBAIICTh EKCHO3MUIIlI CTaHO-
BHUTh KUIbKA XBWJIMH a00 OJTHOPA30BE MPOKOB-
TyBaHHs. MaKCUMaJIbHUA JIAaTCHTHUH TEepPioj
JUTSI TOCTPOTO OTPYEHHS XJI0PO(PEHOKCHTHUMU
repOiuaaMu 0OMeXYEThCSI KITbKOMA TOTMHA-

u [14].

VY pexomennanisx MOII rocrpe npodeciii-
He oTpyeHHs: mapakBatoMm (T60.3) po3risana-
€TbCS B KOMIUIEKCI 3 MOXKJIMBUM IOJAJIBIIUM
po3ButkoM ¢iopo3y JiereniB (T60.3+J68.4).
[TapakBaT — 11€ Ty’K€ TOKCHYHA OlMipUAMIOBA
CTIONyKa, WO CHPUYHMHAC OTPYECHHA Y BUPOO-
HUYMX YMOBAX 3a3BHYail IpU KOHTAKTI per 0,
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rhosis (K71.7), as well as liver damage with
other disorders (K71.8) [13].

Acute poisoning by chlorophenoxy her-
bicides (T60.3) is also included in the ILO list
of occupational diseases. The acute toxicity of
chlorophenoxy derivatives is generally low;
serious toxic effects are observed only follow-
ing exposure to very high doses (usually
through ingestion). Toxic effects, particularly
neuropathy, may be partly associated with
exposure to organic solvents that are often
present in the formulation. However, a direct
effect of chlorophenoxy herbicides on plasma
membranes and cellular metabolic pathways
has also been identified. It should be noted
that in the past, phenoxy herbicides were
often contaminated with dioxins and furans
[19, 20].

In cases of severe poisoning with
chlorophenoxy herbicide derivatives, symp-
toms include hypertension, hyperreflexia,
ataxia, nystagmus, miosis, hallucinations,
seizures, fasciculations, and paralysis [21,
22]. Myopathic symptoms have also been
described, characterized by weakness of limb
muscles, loss of tendon reflexes, and myoto-
nia. In cases of less intense exposure, gas-
trointestinal (nausea, vomiting, diarrhea) and
peripheral neuromuscular manifestations
(paraesthesia, muscle pain, and weakness) are
observed [23, 24].

To objectify the diagnosis, patients with
suspected poisoning by chlorophenoxy herbi-
cides undergo electroneurography, which
demonstrates a significant reduction in nerve
conduction velocity [25].

When determining the aetiology of poison-
ing in expert assessment, the patient’s occupa-
tional history and work trajectory are
analysed to establish evidence of occupational
exposure to chlorophenoxy herbicides in the
form of liquids, dust, aerosols, or vapours.
The concentration levels of the substance in
patients’ blood and urine are also examined.
The minimum duration of exposure is several
minutes or a single ingestion, while the maxi-
mum latent period for acute poisoning by
chlorophenoxy herbicides is limited to a few
hours [14].




MPO®ECIMHA TOKCUKOJIOTIA

TOZl SIK KOHTaKT Yepe3 BAMXaHHsA abo uepes
MIKIpy € MeHII iMOBipHUM. [Ipn MpoKOBTYBaH-
Hi TapaKBaT CIPUYNHSIE BUPAKEHI OTIKH POTO-
BOI MOPOXKHUHH, CTPABOXOAY Ta LLTYHKOBO-
KUIIKOBOTO TPAKTY. YPa)KeHHS CIH30BOI 000-
JIOHKA pOTa Ta sI3UKa 3a3BUYail 3'IBIAIOTHCA
MPOTATOM JBOX JHIB IMICJISI KOHTAKTY 3 PEYOBH-
HOI0, MOXYTb TpaHC(bopMyBaTI/ICB y BHpa3Ku
Ta MPU3BECTH 10 KPOBOTEUi. YpakKeHHS CIIN30-
BO1 00OJIOHKHU IJIOTKH, CTPABOXOIYy Ta ILTyHKa
Tako)X € TOMHUPEHUMH CHMITOMAaMH, IO
MOXYTh CIIPUYMHUTH CEPHO3HI YCKIIaJHEHHS
y Bnrnﬂz[i nepdoparriii, MeIaCTHUHITY Ta ITHEB-
MOMemaCTI/IHyMy [25]. I[y>1<e 4acTo Ha Iid
cTajii HacTynae CMEpTH HAaIli€HTIB.

Sxmo morepninmii BMKMBA€E, TOKCUYHHMA
BIUTHB Ha JIETeHI B MOJIATBIIIOMY MOXE TPU3Be-
CTH 10 PO3BUTKY (iOpo3y MapeHxiMH, SKUH
CYIIPOBOIKYETHCSI 33JIUIIKOI0 Ta TIMOKCIEL0,
[0 BUHUKAIOTh Yepe3 KUTbKa JHIB MICIs OTPY-
eHHs. Ha piBHI JIereHIB 1HTOKCHKAIIS 3a3BHU-
4ail Mae aBO(asHMA mepelir: y mepmy —
JeCTPYKTUBHY (1-3 11061/1) CHOCTeplFaeTBCH
JeCTPYKIis Ta JeCKBaMallis albBEONOLHTIB
I-ro i 2-ro TumiB, a Takox kmituH Kimapa —
€K30KPUHHUX KIITUH OpPOHXIOJ, 110 CIpPUYH-
HSI€ PO3BUTOK FOCTPOTO ATbBEOJIITY Ta TOKCHY-
HOTO HAOPSKY JIeTeHb. Y NpyTrii da3i — mpodi-
(deparuBHIi — B1A0YBAa€ThCSA 3aMIILIEHHS allb-
BEOJIOLIUTIB KyOOMOAIOHMMHU  KIITHHAMHU,
MOCTYTOBE pOo3pocTaHHs (H1OPO3HOT TKAHUHH 3
MOCHUJICHHSIM O3HAaK YPa)K€HHsI CUCTEMH Opra-
HIB JUXaHHS MPOTATOM HACTYNMHUX 3—7 JHIB.
Baxkka rinokcisi BHACIiJOK IIBUIKO IMPOTpe-
cytodoro (ibpo3y mapeHXiMH MOXKE IMPHU3BE-
CTH /10 TSDKKOI JUXaJbHOI HEIOCTaTHOCTI Ta
CMEepT1 NOTEePILIOro NpubInu3HO Yepes3 S5 THXK-
HIB micisg oTpyeHHs [25, 26]. MoxnauBo, B
OCHOBI MOIIKOYKEHHSI aJIbBEOJIOLIUTIB JICKUTh
HE TUTHKW aKTHUBAIlis IEPEKUCHOTO OKUCIICHHS
JOiAiB, ane ¥ 1H1I MexaHi3Mu. Baxiusy poib
y TIPOIIECI PO3POCTAHHS CIIOTYYHOI TKAHWHH B
JIETEHSX BIJITPAIOTh aJIbBEOJISIPHI Makpodaru
Ta HelTpodinu kpoB.i. [1i kmiTHHA, aKTHBOBaHI1
MapakBaTOM, MPOLYKYIOTh cneumblqﬁl TJTIKO-
NpOTEiHU, IO MiACHIIOITH Mpodidepaliio
¢$i6po0bmacTiB Ta ixHIO (hikcariiro Ha 6a3anpHIN
MeMOpaHni anbBeod [27].

Cepen  00OB’SI3KOBUX  J1arHOCTHYHUX
00CTEKEHb IMALIEHTAM 3 MiA03POI0 HA OTPY-
€HHsl TTapaKBATOM MPOBOATH FaCTPOCKOIIIIO 3
METOI  BHSIBJICHHS  XIMIYHHX  OIIIKiB.
MaHinyssiito ciiJi TpOBOJUTH 3 O0EpEKHI-
CTIO, 11100 MIHIMI3yBaTH PU3UK PO3PUBY CTpa-
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In the ILO recommendations, acute occu-
pational poisoning with paraquat (T60.3) is
considered in conjunction with the possible
subsequent development of pulmonary
fibrosis (T60.3 + J68.4). Paraquat is a highly
toxic bipyridyl compound that causes poison-
ing in occupational settings most commonly
through oral exposure (per os), whereas
inhalation or dermal exposure is less likely.
When ingested, paraquat causes severe burns
of the oral cavity, oesophagus, and gastroin-
testinal tract. Lesions of the mucous mem-
branes of the mouth and tongue usually
appear within two days after exposure and
may progress to ulceration and bleeding.
Damage to the mucosa of the pharynx,
oesophagus, and stomach is also common and
may lead to serious complications such as per-
foration, mediastinitis, and pneumomedi-
astinum [25]. Death of patients often occurs at
this stage.

If the patient survives, the toxic effect on
the lungs may subsequently lead to the devel-
opment of parenchymal fibrosis, accompanied
by dyspnoea and hypoxia, which typically
occur several days after poisoning. At the pul-
monary level, intoxication usually follows a
biphasic course. In the first, destructive phase
(1-3 days), destruction and desquamation of
type I and type II alveolocytes, as well as
Clara cells (exocrine bronchiolar cells), are
observed, leading to the development of acute
alveolitis and toxic pulmonary oedema. In the
second, proliferative phase, alveolocytes are
replaced by cuboidal cells, and there is pro-
gressive proliferation of fibrous tissue with
worsening signs of respiratory system damage
over the following 3—7 days. Severe hypoxia
resulting from rapidly progressing parenchy-
mal fibrosis may lead to severe respiratory
failure and death approximately five weeks
after poisoning [25, 26]. It is possible that
alveolocyte damage is caused not only by
activation of lipid peroxidation but also by
other mechanisms. Alveolar macrophages and
blood neutrophils play an important role in
the proliferation of connective tissue in the
lungs. These cells, activated by paraquat, pro-
duce specific glycoproteins that enhance
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BoxoAy. Takok XBOpUM NpU3HAYAIOTh PEHTICH
TPYAHOI KJIITHHH, J€ B TOCTPiid ¢azi MOKYTh
OyTu aAiarHOCTOBaH1 1H(IIBTPATUBHI 3MIHH
napeHxiMH, a B MOAAJIbIIOMY — 03HaKHU (idbpo-
3y. Kopucanm moxe OyTu mpoBeneHHs Oiorcii
3 MOp(}oJIOriuHMM BUBYEHHSAM Tipenapary. s
OLIIHKM Ypa)KeHHs JIeTeHeBO1 (PyHKIIT MPOBO-
JSATh JOCIIKEeHHSI MU (y31iHOT 31aTHOCTI ajlb-
Beosio-Kkamiyisspaoi MemoOpanu (DLCO), 3Hu-
JKEHHSI IKOT MPH OTPYEHHI BiA3HAYAETHCSA 3
MepIINX JIHIB 3aXBOproBaHH [ 14].

Jlns BUpIMIEHHS EKCMEPTHOTO MHUTaHHS
€TI0JIOT1] 3aXBOPIOBAHHS BUBUYAIOTH Mpodeciii-
HUM MapuIpyT, aHaMHe3 MOTEPIIINX Ta YMOBU
npaili 3 BU3HAYCHHSIM KOHIEHTpAIlli pEYOBHUHU
B MOBIiTpi poOoyoi 30HM. [ToTpedye mociimkeH-
HSl BMICT IapakBary B IJIa3Mi KpOBI, @ TaKOXK
BHUKOHAHHS TECTY Ha JTUTHOHIT y Cedl Ta Iu1a3Mi
KPOBI, CYTh SIKOTO TOJISITA€ B TOMY, IO B JTyX-
HOMY CEpEIOBHUII JTUTHUOHIT HATPIIO MEPETBO-
pIO€ MapakBaT Ha pajuKald CHHBOTO KOJbODY.
MiHiMallbHa TPUBAJICTh EKCIO3MIII B PEKO-
menaauigsx MOII Bu3HaueHa sk OoJHOpa3oBe
IPOKOBTYBAaHHS, MAKCUMAaJIbHUW JIATCHTHUM
nepiog ansa JereHeBoro (idbpo3y BHACIHIIOK
OTPY€EHHS ITaPaKBAaTOM CTAHOBHTH 15 mHIB [14].

AHTnkoary.ﬂﬂuiﬁ}mﬁ CHH/IPOM, CIIpUYH-
HeHHI BIUIHBOM NOXiIHMX KyMapuHy
(T60.4) Takox pO3MIANAETHCS B po31:[1111 po-
¢eciiinux orpyenp MOII. BrnnuB noxigHux
KyMapuHy, SK mepuioro (BaphapuH, Kymak-
J0p), TaK 1 JAPYroro (6p0/:11/1(1)a1<yM z[H(beHa-
KyM, okymMadeH) NOKOIiHb, MOXKE 3MIHIOBATH
MPOLIECH 3TOPTAHHS KPOBI: CHMIITOMU MOXYTh
BapilOBaTH BiJI JIOKAJII30BaHUX JI0 T€HEPAIIi30-
BaHWX KPOBOTEY 3aJIEKHO BiJl PiBHS 1HTIOY-
BaHHS CHUHTe3y (akTopiB koarynamii. Tak
3BaHa TOCTPa aHTUKOATYASHTHA POIACHTUIIU-
Ha IHTOKCHKAIlld 3a3BHYall CHPUUMHSAETHCS
MPOKOBTYBAaHHSIM DPEUOBMHH, ajie MOxe OyTu
HACJIIITKOM 1HTEHCHUBHOTO ab0 TPUBAJIOTO IPO-
(deciiiHOTrO BIUIMBY CIIOJIYK JIPYTOro MOKOJiH-
Hi. Y BUMAJKaX BIUIMBY CIOJYK MEPIIOTO
MOKOJIIHHS 1e0I0T CUMIITOMIB 3a3BHYail CIIO-
CTepiraeThCs Yepe3 KiIbKa FOIWH Mics eKCIO-
3ullii Ta MPOAOBXKYETHCA MPOTATOM 15 NHIB.
EdexTtn, cupuunHeHi CHOIyKaMH APYroro
MIOKOJIIHHS, SIK1 € O1IbII OTYKHUMHU Ta MAlOTh
OUTbLI TPUBAIUN €PEKT, HI’K CHOTYKH MEPILIO-
ro TOKOJIHHS, MOXYTh 30epiratucs HaBiTh
yepe3 Ba POKHU MIC/Is OTPYEHHS Ta BUHUKATH
31 3aTPUMKOIO, KOJTM KOHLIEHTPAIisl CIIOTYKH B
oprasi3mi focsira€ e(eKTUBHOT KyMYJISTUBHOI
no3u [28].
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fibroblast proliferation and their attachment to
the alveolar basement membrane [27].

Among the mandatory diagnostic proce-
dures for patients with suspected paraquat poi-
soning is gastroscopy to detect chemical
burns. This procedure should be performed
with caution to minimize the risk of
oesophageal rupture. Patients are also pre-
scribed chest radiography, which in the acute
phase may reveal infiltrative changes in the
lung parenchyma and, later, signs of fibrosis.
Biopsy with morphological examination of the
specimen may also be useful. To assess pul-
monary function impairment, the diffusion
capacity of the alveolar-capillary membrane
(DLCO) is measured; its reduction is observed
from the first days of poisoning [14].

To determine the aetiology of the disease in
expert assessment, the patient’s occupational
history, work trajectory, and working condi-
tions are analysed, including determination of
the substance concentration in the workplace
air. It is also necessary to measure paraquat
levels in blood plasma and to perform the
dithionite test in urine and plasma, which is
based on the reduction of paraquat by sodium
dithionite in an alkaline medium to form a
blue radical. The minimum exposure duration
specified in the ILO recommendations is a
single ingestion, while the maximum latent
period for the development of pulmonary
fibrosis following paraquat poisoning is 15
days [14].

Anticoagulant syndrome caused by expo-
sure to coumarin derivatives (T60.4) is also
addressed in the ILO section on occupational
poisonings. Exposure to coumarin derivatives
of both the first generation (warfarin,
coumachlor) and the second generation (brod-
ifacoum, difenacoum, flocoumafen) can alter
blood coagulation processes: symptoms may
range from localized to generalized bleeding
depending on the degree of inhibition of coag-
ulation factor synthesis. So-called acute anti-
coagulant rodenticide intoxication is usually
caused by ingestion of the substance but may
also result from intensive or prolonged occu-
pational exposure to second-generation com-
pounds. In cases of exposure to first-genera-




MPODECIMHA TOKCUKOJIOTIA

[lepBuHHI TPOABH OTPYEHHS MOXiTHUMHU
KyMapuHy MalOTh TeMOpariuHuil Xapakxtep,
10 XapaKTEePHU3YETHCS MOSIBOIO HE3BHYANHHMX
CHHIIIB, HOCOBHX KpOBOTEH, KpOBOTO‘II/IBOCTi
SCeH, HaIMipHOT KPOBOTEYi 3 TOPi3iB, HaI[Mlp-
HOI Ta TpHUBaJOi MEHCTPyaJlbHOI KPOBOTEHI,
aHeMii, MeJIeHH, TeMOTOpaKcy, riheMu (kpoBo-
BIJIMB y MEPEIHIO KaMepy OKa B MIPOCTOP1 MK
pOFlBKOIO Ta PaliyKKOI0), KPOBOXaPKAHHSI Ta
reMatypii. Y MOmanbIIOMy Ji1arHOCTYIOTHCS
TaKi CHMIITOMH SIK cJ1a0KiCTh, 3a1aMOpPOYCHHS,
aTakcis, KOJIKH, TaXiITHOE, MOKJIMBHI TaKOXK
PO3BHUTOK TaHrpenu [29].

B sKoCTI niarHOCTMYHUX OOCTEXEHb IMPHU
M1/103p1 HA IHTOKCUKAIIIIO MOX1THUMHU KyMapH-
HY PEKOMEHJOBAHO BHU3HAYCHHSI MPOTPOMOI-
HOBOTO Yacy, aKTHBOBAHOT'O YaCTKOBOTO TPOM-
0omIacTHHOBOrO Yacy abo TpOoMOiHOBOTO
yacy. 3HWKCHHS 3a3HAYCHUX IOKA3HHKIB 3a
HAsIBHOCTI HOPMAJIBHOTO piBHS (hiGpHHOrEHY,
MPOIYKTIB PpO3Many (1)16p1/1Hy Ta KUTBKOCTI
TPOMOOLIMTIB TOTY>KHO CBIAYUTH PO OTPY-
€HHS AHTUKOATYJISTHTHUMHU POACHTHIINIAMH.
Ha xopucTh Takoro oTpy€eHHs CBITYUTH TAKOXK
MO3UTHBHA TEPANEeBTUYHA PEaKilis Ha BiTaMiH
K1. Ile nosicHIO€THCSI TUM, IO BIUIUB HA Opra-
HI3M PpOJEHTULH/IIB BUKIUKAE MOPYLICHHS
3rOpPTaHHS KPOBI uepe3 OJOKYBaHHS YTBOPEH-
Hs BiTaminy K1, skuii HeoOX1qHUHN 1JI CUHTE-
3y MpOTPOMOiHY Ta IHIHUX (HAKTOPIB 3rOpTaH-
Hs. Peakuis na Bitamin K1 monsrae B Tomy,
10 WOro HeWTpasisalis MPU3BOIUTH A0 3HH-
JKEHHSI PIBHS TPOTPOMOIHY A0 KPUTHYHUX
3HayeHb (20 % BiI HOPMH), BUKIHKAIOUH
AHTHUKOATYJISHTHI e(eKTH, KpoBOTeUl Ta Kpo-
BOBWIMBH. JIiKyBaHHS TAIlIEHTIB MOJIATAE Yy
BBeIeHH1 BiTaMiny K1, skuii mpoTuie BIIIUBY
ponentunuay [30].

Jlnst BU3HAuUEHHS €TIONOriYHOro (hakropa
OTPYEHHS BUBYAETHCS MpOQeciitHuil MappyT
Ta aHaMHe3 IMOTEpIIOro, PiBHI EKCIO3MIIIi
HEOE3MeYHUMH PEYOBUHAMM, 30KpeMa, IOXi/I-
HUMHU KyMmapuHny. [IpoBOAsITE OCHIIKEHHS
CHOJYK a00 iXHIX MeTa0oJITIB y 010JOTIYHUX
pianHax. MiHIMajgbHa TPUBAIICTH €KCIIO3HIIIT
JUIS PO3BUTKY OTPYEHHS BHU3HAYCHA MiXKHa-
POTHUMH PEKOMEHJIAIISIMA SIK OJTHOPA30Ba
nepopaibHa 032 a00 KUTbKa MICSAIIIB JJIs CITO-
JyK JPYroro TMOKOMiHHSA. MaxkcumaabHUN
JATCHTHUN Tepiog craHoBuTh 30 AHIB AJIA
CTOJIYK TEPIIOTO Ta OIWH PiK — AJS CIOIYK
JPyToro MoKoiiHs [14].

3aciyroByloTh Ha yBary B IKOCTI npodeciii-
HO1 IHTOKCHKAIIii TaKOK BHECEHI 10 MIKHAPO/I-
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tion compounds, the onset of symptoms is usu-
ally observed several hours after exposure and
may persist for up to 15 days. The effects
caused by second-generation compounds,
which are more potent and longer-acting than
first-generation compounds, may persist even
up to two years after poisoning and may
appear with a delay when the concentration of
the compound in the body reaches an effective
cumulative dose [28].

The primary manifestations of poisoning
by coumarin derivatives are haemorrhagic in
nature, characterized by unusual bruising,
epistaxis, bleeding gums, excessive bleeding
from cuts, heavy and prolonged menstrual
bleeding, anaemia, melena, haemothorax,
hyphema (bleeding into the anterior chamber
of the eye between the cornea and the iris),
haemoptysis, and haematuria. Subsequently,
symptoms such as weakness, dizziness, atax-
ia, colic, tachypnoea, and possible develop-
ment of gangrene may occur [29].

As diagnostic tests for suspected intoxica-
tion with coumarin derivatives, determination
of prothrombin time, activated partial throm-
boplastin time, or thrombin time is recom-
mended. A decrease in these parameters in the
presence of normal fibrinogen levels, fibrin
degradation products, and platelet counts
strongly indicates poisoning by anticoagulant
rodenticides. A positive therapeutic response
to vitamin K1 also supports this diagnosis.
This is explained by the fact that rodenticides
disrupt blood coagulation by blocking the for-
mation of vitamin K1, which is necessary for
the synthesis of prothrombin and other clot-
ting factors. The response to vitamin K1 is
such that its neutralization leads to a decrease
in prothrombin levels to critical values (20 %
of normal), causing anticoagulant effects,
bleeding, and haemorrhage. Treatment of
patients consists of administering vitamin K1,
which counteracts the effects of the rodenti-
cide [30].

To determine the aetiology of poisoning,
the patient’s occupational history and expo-
sure levels to hazardous substances, including
coumarin  derivatives, are  assessed.
Laboratory testing includes the detection of
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Horo I1I13 TokcuyHi epexTH, CnpUIMHEH] MeH-
taxjiopgenosiom (T60.1). Ilenraxiaopdenon
(ITX®d) — ne xaopoBaHuil BYIJIEBOAHEBHM (PyH-
Ty, SKUM Hapa3l BUKOPUCTOBYETHCS PIIKO
[31]. Brumus [1X® (0cobauBo y BUIIIS TApH)
MOXKE TPHU3BOIUTU JI0 TOJAPA3HEHHS MIKIpH,
CIM30BOI O4Ye€Hd Ta POTOBOI IOPOKHUHU.
KopoTtkoyacHa ekcrno3uilisi 3HauHUX KOHLIEHT-
pauiii [1X® moxe BrUIMBaTH Ha IMEYIHKY,
HUPKH, KpPOB, JIET€HI, HEPBOBY Ta IMyHHY
CHUCTEMH,  LUJIYHKOBO-KHUIIKOBUM  TPaKT.
OCHOBHUM CHUCTEMHHUM €(PEKTOM, OTIOCEPEIKO-
BaHUM DPO3'€IHAHHAM OKHUCHOTO (hochopuito-
BaHHS, 10 NPU3BOAMUTH JO IMiJIBUILEHHS OKHUC-
HOTO MeTa0bo0IIi3My KIIITHH, € T1ABUIICHHS TeM-
nepaTypH Tijla Ta psCHe MOTOBUALIEHHS [32].

KiiHIYHO B MOCTpaKIaIMX CIOCTEPIraeTh-
Csi HacamIiepe]] MiJBHUILECHHS TEMIIepaTypH
Tijla Ta PSACHE MOTOBUIIICHHS, Cepel 1HIIUX
CHMITOMIB  J1arHOCTYIOTBhCS  TaxiKapis,
TaximHoOe, MOPYIIEHHS CB1JIOMOCTI, CYyIOMH,
MOJPa3HEHHS MIKIPU Ta CIM30BUX OOOJIOHOK.
O0OB’A3KOBUMHU  KJIIHIKO-1aOOpaTOPHUMHU
JTOCIIDKEHHSIMUA TIpH TI03p1 HAa OTPYEHHS
[IX® € Bu3HayeHHs ¢pepmenTiB neuinku [33].

JInst OLIHKHU €Ti0JI0Tii 3aXBOPIOBAHHS BUB-
4aTh mpodeciiiHuii MapmpyT Ta YMOBHU
mpaili 3 OLIHKOIO J0Ka3iB nmpucyTHocTi [IXD y
MOBITP1 poOo40i 30HM mocTpakaanux. Cepen
O10JIOTIYHUX TECTIB Ma€ 3HAYCHHS BUMIPIO-
BaHHsS KOHIIEHTpallii PEeYOBHHU B IUIa3Mi Ta
cedi. MiHiMaabHa TPUBAJIICTh €KCITO3MINT JJIS
npo(eciiHOro OTPY€EHHS CTAHOBUTH KiJIbKa
XBWJIMH, MAKCUMAJIbHUW JIATEHTHUW TIEPioJ —
48 roguH [14].

Kanneporenni egexT BILIUBY NeCTHIH-
aiB (T60 +Z.57) He 3anumaroThCs TAKOX 032
yBaro MeIWYHOI CIIBHOTH Ta € MPEeAMETOM
CydJacHUX HayKOBHX JOCIIKeHb. Ha choromni
BU3HAUYCHO MpOo(eciiiHy eTIOoNOTio JIeHKeMii
Ta HEXOKKIHCBKUX JiM(OM BiX BILTHBY
nectuuuaiB. Takox Oynu 3ape€CTp0BaH1
BUMAJKH CONIAHUX ITyXJIHH MPOCTATH, mij-
IIUTYHKOBOI 32103, HUPOK Ta MOJIOYHOI 3aJ10-
3u. OHAK METOIOJIOTTYHI HEIOMIKH, 0COOIIH-
BO IIIOJI0 BiJICYTHOCTI TOCTaTHBOI iH(opmarrii
PO BIUIMB, BCE 1€ HE JO3BOJSAIOTH 3POOUTH
OCTaTOYHI BUCHOBKH IIIO0 €TIOJOTI] 3a3Haue-
HUX 3aXBOPIOBaHb. MIKHApOJHE areHTCTBO 3
nocaimpkenHs paky (IARC International
Agency for Research on Cancer) OIIHHJIO
PH3HK PO3BUTKY PaKy, MOB'A3aHUI 3 €KCIIO3H-
II€I0 HEAPCCHOBUMH 1HCEKTHUIIMIAMH Ta JIHIII-
JI0 BUCHOBKY, 110 LIS TPyTa MEeCTULUIIB € HMO-
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the compounds or their metabolites in biolog-
ical fluids. The minimum exposure duration
required for poisoning, according to interna-
tional recommendations, is a single oral dose
or several months in the case of second-gener-
ation compounds. The maximum latent period
is up to 30 days for first-generation com-
pounds and up to one year for second-genera-
tion compounds [14].

Toxic effects caused by pentachlorophe-
nol (T60.1), included in the international list
of occupational diseases, also deserve atten-
tion as occupational intoxications. Pentachloro-
phenol (PCP) is a chlorinated hydrocarbon
fungicide that is currently used infrequently
[31]. Exposure to PCP (especially in vapour
form) may cause irritation of the skin, eyes,
and oral mucosa. Short-term exposure to high
concentrations of PCP can affect the liver,
kidneys, blood, lungs, nervous and immune
systems, and the gastrointestinal tract. The
main systemic effect, mediated by the uncou-
pling of oxidative phosphorylation leading to
increased cellular oxidative metabolism, is an
elevation of body temperature and profuse
sweating [32].

Clinically, affected individuals primarily
present with elevated body temperature and
profuse sweating; other symptoms include
tachycardia, tachypnoea, impaired conscious-
ness, seizures, and irritation of the skin and
mucous membranes. Mandatory clinical and
laboratory tests in suspected PCP poisoning
include the determination of liver enzyme lev-
els [33].

To assess the aetiology of the disease, the
patient’s occupational history and working
conditions are analysed, including evaluation
of evidence of PCP presence in the workplace
air. Among biological tests, measurement of
the substance concentration in plasma and
urine is important. The minimum exposure
duration for occupational poisoning is several
minutes, while the maximum latent period is
48 hours [14].

Carcinogenic effects of pesticide expo-
sure (T60 + Z57) also remain an important
focus of the medical community and are the
subject of contemporary scientific research.
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BIpHO KaHIIEPOTEHHOIO IJIs JIIOAMHU (Tpyma
2A) Ta mpU3BOANTH A0 MIABUIICHHS PU3UKY
paKky WIKipH, JiM(aTUYHOT CUCTEMHU, JIETEHb 1
MO3Ky [34, 35].

Jeski criomyku, o 3a00pOHEH] 71T BUKO-
pHUCTaHHS B OIJBIIOCTI KpaiH CBITY, HAaIPUK-
Jaj, CHOJNYKHM MUILI'SIKY, TAKOX IOB'SI3YIOTH 3
HiABUIIEHUM PU3UKOM PO3BHUTKY 3JIOSKICHUX
OyXJWH y MEeBHUX MpodeciiiHuxX rpymnax.
Emigemiooriuni JOCTiKEHHS TOKa3aju, 110
BILJTUB MUIII'SKY BUKIMKA€E PaK JIET€Hb SK MPH
BAMXaHHI, TaK 1 MPU MPOKOBTYBaHHI, a TAKOXK
paK MIKipY Ta CEYOBOTr0 MiXypa IpU BXKHBAaHHI
3abpynaeHoi Boau. IloBimomisiiocss mpo
3B'SI30K MK BIUTMBOM MUII'SKY B MUTHIM BOI1
Ta IHIIMMHU BUJIAMHU PaKy, BKIIOYAIOUN ITyXJIU-
HU TICYiHKH, HUPOK 1 mpoctatu. OmHaK 10Ka-
30Ba 0a3a MO0 3B S3KY «EKCHO3UIIIs-EeKT
€ HeJocTaTHboo. Jlume oomexkeHa iHopma-
ISl MiATBEPPKYE 3B'SI30K BIUIMBY MHUUI AKY 3
pPaKoM HUPOK, TAKOXK CKJIAJHO 3'CYyBaTH MpH-
YMHA paKy IMEYiHKM B TpyHax IMali€HTIB 3
BHCOKHM PHM3MKOM T€NaTHTy B. Taxox
ICHYIOTb PO3OIKHOCTI B OLIHII pesynLTaTlB
JTOCJTITHUKIB p13H1/1x KpaiH MI0A0 3B'SI3Ky MIX
BIJTABOM MHIII'IKY Ta PU3HKOM PO3BHUTKY paKy
npoctatu [ 14, 36].

Cunip 3a3HaYUTH, 1[0 HA CHOTOAHI MEXaHI3M
KaHIIEPOTeHEe3y MUII'SIKY JI0 KiHIIS He 3'ScoBa-
HUM. Bimomo, 1m0 MUII'SK HE TMOIIKOKYE
JIHK 6e3nocepennro. BBaxaeTbcsl, 110 BiH i€
yepe3 3MIHM B €KCIpecii IeHiB, MCTI/IJ‘IyBaHHi
JHK, 1Hr16yBaHH1 MpOLECIB penapaun I[HK
reHeparlii OKHCHOTO CTpecy Ta 3MIiHH IUISXIB
nepenadi curHamiB. JlochigkeHHs Ha TBapu-
HaxX MOKAa3ylTbh, CIOJYKH MHULI'SIKY MOXYTb
JUSATH SIK TIPOMOTOPU PO3BUTKY IyXJIMH abo
KOKaHIIEpOT€HU B MO€JHAHHI 3 ynbTpadioe-
ToBUM cCBiTIIOM. KokaHlleporeHes MHUII'SKY
MOKE€ CYNpPOBOKYBaTHCS 1HT10yBaHHSIM OLI-
KiB, 110 OEPyTh yUacTh y pemnapallii HyKJIeoTH-
niB. TARC knacudikye mum'sk Tta #oro
HEOPTaHiYHi CIONYKH K JOBEICHO KaHIIEPO-
reHHi s gronuHu (rpyma 1) [37].

['eHeTHYH1 JOCHIJKEHHS MOKa3aliu, IO
HOMYJIALIT, SIK1 IPOXKUBAIOTh y PETiOHAX 3 MPH-
POJTHUM BHUCOKHM BMICTOM MUII'SIKY Y BOJII Ta
IpyHTi, MawTh momimMopdizm rena AS3IMT
(Arsenite Methyltransferase), mo 3abe3mneuye
MIJBUIIEHY PE3UCTEHTHICTh JI0 PaKy, MOB's3a-
HOTO 3 eKcro3uiiero wmuil'skoM. Lle morio
CTaTH HACJIJIKOM €BOJIFOIIHHOTO 3CYBY B MiC-
[EBUX MOMYJSLIAX MPOTIATOM AYKe TPUBAIOTO
nepiony [14, 36].
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To date, an occupational aetiology has been
established for leukaemia and non-Hodgkin
lymphomas associated with pesticide expo-
sure. Cases of solid tumours of the prostate,
pancreas, kidneys, and breast have also been
reported. However, methodological limita-
tions, particularly the lack of sufficient expo-
sure data, still prevent definitive conclusions
regarding the aetiology of these diseases. The
International Agency for Research on Cancer
(IARC) has assessed cancer risks associated
with exposure to non-arsenical insecticides
and concluded that this group of pesticides is
probably carcinogenic to humans (Group 2A),
increasing the risk of cancers of the skin, lym-
phatic system, lungs, and brain [34, 35].

Some compounds that are now banned in
most countries, such as arsenic compounds,
have also been associated with an increased
risk of malignant tumours in certain occupa-
tional groups. Epidemiological studies have
shown that arsenic exposure causes lung can-
cer both via inhalation and ingestion, as well
as skin and bladder cancer through the con-
sumption of contaminated water. Associations
have also been reported between arsenic
exposure in drinking water and other cancers,
including tumours of the liver, kidneys, and
prostate. However, the evidence base regard-
ing exposure-effect relationships remains
insufficient. Only limited data support an
association between arsenic exposure and kid-
ney cancer, and it is difficult to determine the
causes of liver cancer in high-risk groups, par-
ticularly among patients with hepatitis B.
There are also inconsistencies in findings
from studies conducted in different countries
regarding the relationship between arsenic
exposure and prostate cancer risk [14, 36].

It should be noted that the mechanisms of
arsenic carcinogenesis are not yet fully under-
stood. It is known that arsenic does not direct-
ly damage DNA. Instead, it is believed to act
through changes in gene expression, DNA
methylation, inhibition of DNA repair
processes, generation of oxidative stress, and
alterations in signal transduction pathways.
Animal studies indicate that arsenic com-
pounds may act as tumour promoters or cocar-
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Cnin 3a3HaYUTH, 1O Y BITYUHSIHOMY
[lepeniky  mpodeciiHMX  3aXBOPIOBaHb
MU SIK T€X BHECEHUH K €TI0JIOTTYHUN YMH-
HUK TpodeciiHOro 3aXBOPIOBaHHS Ha pak
nutynka: posain VIL n.5 (C16 3a MKX-10). ¥
nepetiKy pooiT Ta BAPOOHUIITB, HA SIKMX MOX-
JMBE BUHUKHEHHS MNPOQECIHHOro 3aXBOPIO-
BaHHS, 3a3HAUYEHO BHUPOOHULTBO CIOJIYK
MUII’ Ky Ta WKipssHe BUpOOHULITBO [13].

VY cyudacHOMy CBITI WIEThCA JUIIE TPO
3aJIMIIKOBE BHUPOOHUITBO Ta BHUKOPUCTAHHS
IHCEeKTULIHUIIB, TepOImuaiB, (QyHTIIUAIB Ta
KOHCEpBAHTIB JUIsl IEPEeBUHU (MOHOHATpiiMe-
TUJIapCeHaT), 1[0  MICTATh  MHUII K.
3acTocyBaHHs BKIIIOYA€ MPOCOUYEHHS JIEPEBU-
HU XpOMAar-MIJHUM apCEeHAaTOM sK O10LIMJI0OM
JUIs 3aXUCTY OyziBenb BiJ pyiiHalii abo 3apa-
JKEHHSI KOMaxaMu. 3aJMIIAEThCS BCE MEHIIE
KpaiH y CBITi, JIeé 3aCTOCYBaHHsI MECTHUIIU/IIB,
10 MICTSITh MHIII'SIK, BCE IIIE JJ03BOJICHO [38].

HasBHiCTh mpupoaHOTO Ta HempodeciitHo-
ro BIUIMBY MHII'SIKY CIJiJI BPaxOBYBaTH MpH
mudEepeHITHHIN eTIoNOTIUHIA AIarHOCTHUIl Ta
IIPU BUSBIICHHI BUCOKHX KOHIICHTpAIN pedo-
BUHU B O10JIOTYHMX 3pa3kax. Y I[bOMY KOH-
TEKCTI CIIiJi BpaXxoByBaTH, 110 MUII'SK, KU
MICTUTBCSl Y BYTULTl Ta BUAUISETHCS iJ 4Yac
HOTO CIaIOBaHHS, € OIHUM 3 OCHOBHHX JIXKe-
pea aHTPOMOTEHHOTO 3a0pydHEHHS HaBKO-
JUIIHBOTO cepenoBumia. [Ipupoana mpucyt-
HICTh MUII'SIKy B MIJ3€MHHUX BOJAX JESIKUX
KpaiH 1 perioHiB, 30KpemMa MNpuOEepeKHOI
benranii, [uaii i baarmagemnry, a Takox Kuraro,
CHIA, Awnncekoi IliBmenHoi Amepuku, a
takox LlenTpanbHoi ITanii, Mmoxxe OyTH mxepe-
JIOM €KOJIOTIYHOTO BIUIMBY Ha HACEJICHHS B
uiomy. Lle Mmoxke OyTH HacCHIAKOM CIOKUBaH-
Hs 3a0pyIHEHOI BOIM, a TaKOX CXMIBHOCTI
MUII'SIKY O BCMOKTYBAHHS 3 BOIM Ta IPYHTY B
CLITbCHKOTOCTIONAPChKY OloMacy, Taky K 3ep-
HOB1 KyJbTypH. MWUII'SK, 1O MICTUTBCS B
roprouiii O6iomaci Ta 0OpoOJIEHIN epeBHUHI,
MOKE€ BUMHUBATHCS B IPYHT a00 BHBLIBHSTHCS
B arMocepy IiJl 4ac CHajaroBaHHS Takoi Jaepe-
BUHU [14].

JlocmipKeHHS CBITYATh, 1110 BIUTUB MUIII'SIKY
Ta Oro Crojyk B yMOBaxX BUPOOHHIITBA, OCO0-
JMBO Yepe3 BAMXAHHS, a TaKOXK 4Yepe3 MUTHY
BOJly per OS IMOB'I3aHUM 3 MIJBUIICHUM PHU3U-
KOM pO3BHTKY paky Jjerenb (C34) +T57.0
+757. Cnix BpaxoByBarTH, 110 TeHETUYHI (ak-
TOPU MOXYTh MOIYJTIOBAaTH CXHJBHICTH M0
paKy JiereHb, BHKJIMKAHOTO MHUII'SIKOM.
MornekynsipHO-TeHETUYHUMHU  TOCIIKSHHAMU
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cinogens in combination with ultraviolet radi-
ation. Arsenic cocarcinogenesis may involve
inhibition of proteins responsible for
nucleotide repair. The IARC classifies arsenic
and its inorganic compounds as carcinogenic
to humans (Group 1) [37].

Genetic studies have shown that popula-
tions living in regions with naturally high lev-
els of arsenic in water and soil exhibit poly-
morphisms of the AS3MT (arsenite methyl-
transferase) gene, which confer increased
resistance to arsenic-related cancer. This may
be the result of an evolutionary shift in local
populations over a very long period [14, 36].

It should be noted that in the national List
of Occupational Diseases, arsenic is also
included as an aetiological factor for occupa-
tional gastric cancer: Section VII, item 5 (C16
according to ICD-10). The list of occupations
and industries in which this disease may occur
includes the production of arsenic compounds
and the leather industry [13].

In the modern world, only limited produc-
tion and use of arsenic-containing insecti-
cides, herbicides, fungicides, and wood
preservatives (such as monosodium methyl
arsonate) remain. Applications include wood
impregnation with chromated copper arsenate
as a biocide to protect structures from decay
or insect infestation. Fewer countries continue
to permit the use of arsenic-containing pesti-
cides [38].

The presence of natural and non-occupa-
tional arsenic exposure should be considered
in differential aetiological diagnosis, especial-
ly when high concentrations of the substance
are detected in biological samples. In this con-
text, it is important to note that arsenic con-
tained in coal and released during its combus-
tion is one of the main sources of anthro-
pogenic  environmental contamination.
Natural arsenic in groundwater in certain
regions, including coastal Bengal, India, and
Bangladesh, as well as China, the United
States, the Andean regions of South America,
and Central Italy, can serve as a source of
environmental exposure for the general popu-
lation. This may result from consumption of
contaminated water, as well as the ability of
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OyJlio BCTAaHOBJIICHO, 110 HOCIi TOMO3UTOTHOTO
nenerniitHoro renotuny CYP1A1*2A/GSTMI1
(uuroxpom C450/mmorarion S-tpaHcdepasa)
MaroTh MiJBUILEHUHN KOCQIIIEHT PU3UKY paKy
JereHb, ocoOIMBO cepen KypuiB. HaBmaku, y
HOCITB TEHOTHITy TeHa MeTmioBaHHs AS3MT,
Kl € KOpPIHHUMH MEUIKaHISIMU Ta TMPOXKH-
BAalOTh y pailoHax 3 MPUPOJAHUM BUCOKHM BMi-
CTOM MHUII'SKYy B NHUTHIM BOJi, BCTAHOBJIEHO
PE3UCTEHTHICTh N0 paKy, CHPUYUHEHOTO
MHUIIL'IKOM. Y OUIBIIOCTI ypaskeHUX 0ci0 mepii
KIIIHIYHI TPOSIBM 3aXBOPIOBAHHS TMOB'SI3aHI 3
MICIICBUM POCTOM IyXJIHHH (IIEPBHHHE ypa-
JKEHHsI), 1HBa3i€r0 a0 OOCTPYKINEI0 CyCiTHIX
CTPYKTYp JereHb, METAaCTaTUYHUM POCTOM Y
BiIAJICHUX AUTTHKAaX abo TapaHeorIacTHy-
HUM cuHIpoMoM [39, 40].

O3HakaMu paxy JIETE€Hb 3a3BUYall € aHOPEK-
cis, acteHiss abo BTpara Baru. [lapanenbHo
namieHTa TypOyroTh Kamielb (1HOII 3 KpPOBO-
XapKaHHSAM), HeCHeUpIUHUI OUIb y TpyIsx,
pebpax, XpeOIsgX BHACIIIOK IMOSIBU MeTacTa-
3iB. 3rofioM MicClEBe MOIIUPEHHS MyXJIHHU
MOX€ CIPUYHHUTH O6CprI(I_I1IO OpOHXIB 3
aTeJIeKTa30M 1 IMHEBMOHI€I0, IUIEBpaJIbHUIMA
BUIIIT, CHHJIPOM BEPXHbOI MOPOKHUCTOI BEHH,
[0 XapaKTepU3y€eThbCsl HAOPSKOM OOIUYYs Ta
PYK, 3aKJIaJIEHICTIO HOCA, BIIUYTTSAM MOBHOTH
rOJIOBU, TOJIOBHUM 00JIEM 1 3alIaMOPOYEHHSIM,
HYJ0TOI0, nucdariero, MOPYLIEHHAM 30py.
VYpaxenHns nervus laryngeus recurrens
CIpUYHUHSE 3MIHY rojocy. BHacmiiok ypaxeH-
HSl HWOKHBOTO HIMMHOTO TaHIJIS Ta Hapasep-
TeOpabHOTO CUMIMATUYHOIO JIAHIIOra BUHU-
Kae cuHIpoM lopHepa (OKyJIOCHUMITATUYHHIA
CHUHJIPOM), IO XapaKTepU3YEThCS INCHIIATe-
pajJbHUM ITO30M, MIO30M, arigpo3oM Ta
enpodranemom [41]. Meractasu B MO30OK
MOXYTb CyPOBO/I)KYBATHUCS TOJIOBHUM 00JIEM,
CyIOMaMH, 3MIHOIO IICUXIYHOTO CTaHy, HY/IO-
TOIO Ta OJIIOBAaHHSM, TOJI SK METacTasd B
MEYiHKy HalyacTille MoB's3aHl 3 aCTEHIEI0 Ta
BTPATOIO Baru Marfi€Hra.

[TapaneoracTUYH1 CUHIPOMH BKIIIOYAIOTh
pI3HI CUMITOMH, TIOB'sI3aH1 3 IMyHOOIIOCEpE/I-
KOBaHMMH a00 CEKpEeTOpHUMU edeKkTamu myx-
JIMH, 30KpeMa: CUHJAPOMOM HEaJeKBaTHOI CeK-
pelii aHTUlypEeTUYHOTO TOPMOHY, TiIepKab-
IEMI€I0, IMIBUIIICHOIO CEKPEIIE0 aIPpEeHOKOP-
TUKOTPOIIiHY, aHEMI€I0, TiepKOarysomnariero,
nepuepuyHO0 HEWpOMaTier0 Ta MiacTeHIY-
HUMU PO3JIaJJaMHu.

OO0cTexeHHSs MaIlieHTIB 3 T1I03POI0 Ha MPOo-
deciiiHUl pak JIereHb BiJl BIUIMBY MHII KA
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arsenic to be absorbed from water and soil
into agricultural biomass such as cereal crops.
Arsenic present in combustible biomass and
treated wood can leach into the soil or be
released into the atmosphere when such mate-
rials are burned [14].

Studies indicate that occupational exposure
to arsenic and its compounds — particularly
via inhalation, as well as through ingestion via
drinking water — is associated with an
increased risk of lung cancer (C34) + T57.0 +
757. 1t should be taken into account that
genetic factors may modulate susceptibility to
arsenic-induced lung cancer. Molecular genet-
ic studies have shown that carriers of the
homozygous deletion genotype
CYP1A1*2A/GSTMI (cytochrome P450/glu-
tathione S-transferase) have an increased risk
of lung cancer, especially among smokers.
Conversely, carriers of the AS3MT methyla-
tion gene genotype, particularly indigenous
populations living in areas with naturally high
arsenic levels in drinking water, have demon-
strated resistance to arsenic-induced cancer.
In most affected individuals, the first clinical
manifestations are associated with local
tumour growth (primary lesion), invasion or
obstruction of adjacent lung structures,
metastatic spread to distant sites, or paraneo-
plastic syndromes [39, 40].

Common signs of lung cancer include
anorexia, asthenia, and weight loss. Patients
may also experience cough (sometimes with
haemoptysis), and nonspecific pain in the
chest, ribs, or vertebrae due to metastases. As
the tumour progresses locally, it may cause
bronchial obstruction with atelectasis and
pneumonia, pleural effusion, and superior
vena cava syndrome, characterized by
swelling of the face and arms, nasal conges-
tion, a feeling of fullness in the head,
headache, dizziness, nausea, dysphagia, and
visual disturbances. Involvement of the recur-
rent laryngeal nerve leads to voice changes.
Damage to the lower cervical ganglion and
the paravertebral sympathetic chain results in
Horner’s syndrome (oculosympathetic syn-
drome), characterized by ipsilateral ptosis,
miosis, anhidrosis, and enophthalmos [41].
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MalOTh BKJIFOYATH, IEPII 3a BCE, PEHTTEH IPYy/I-
HOI KJITKUA. PEHTreHoNoriyHi NposiBU paky
JereHb € pPI3HOMAaHITHUMHU Ta BKJIIOYAIOTh
IHTEPCTULIIHHI BY3JIMKOBI YU By3n013i YTBOPEH-
HS B JIET€HSIX, KABEPHO3H1 3MIHU 3 CYITyTHBHOIO
niMQpa eHONaTie0 abo oe3 Hed.
HaitindpopmaruBHimow 1moa0 Bi3yasi3aii
3MIH Yy MapeHXIMaTO3HUX Ta IUJIEBPaIbHUX
CTpyKTypax €, Oe3yMOBHO, KOMII IOT€pHa
tomorpadisi BUCOKOI PO3ALIBHOI 34aTHOCTI
(KTBP), mo namae BuyepnHy iHpoOpMaIio
npo JeTajli HOBOYTBOPEHHS, WOro B3ae-
MO3B'SI30K 3 1HIIMMH aHATOMIYHUMH CTPYKTY-
pamu, CTaH IJIEBPAJIbHOI OPOKHUHU Ta PO3-
Mip JTiM(paTUYHUX BY3JIIB CEPEAOCTIHHS.

[{uTonoris MOKPOTHHHSI € BHCOKOCIICIH-
¢bigHO0, X04a 1 HEUYTIMBOKO J1arHOCTUYHOIO
METOJIMKOI0, 3 MAKCUMAJILHOIO PE3yJIbTaTHBHI-
CTIO TIPH HAsIBHOCTI YpakKeHb y IIEHTPATbHUX
IMXaJbHUX HIISXaX. 3a HAsIBHOCTI 3JIOSKICHO-
ro IUIEBPAJbHOTO BUIIOTY MOXe OyTH peKo-
MEH/IOBaHH TOpakoleHTe3. TakoK MPOBOISATh
JIarHOCTUYHY TOHKOTOJIKOBY acIipariiitHy 6io-
ncito JiMGaTHIHUX BY3JIB (HAIKITIOYMYHUX
abo mmitHux). PidpoonTuyHa OPOHXOCKOITIS
MOXK€ JIOTIOMOTTH Yy Bi3yaii3alii TOJOBHUX
TUXAIbHUX IUIAXIB T4 OTPUMaHHI acmipariii-
HO{ pl,Z[I/IHI/I 9y 6100TAaTiB 3 MOJANBIION ITUTO-
JIOTIYHOIO OIIIHKOIO 3pa3ka. 3a JI0TIOMOTOI0
¢b16pobponxockonii MPOBOAATH MHpsAMYy Oio-
MCil0 eHAO0OpOHXIANBHUX YpaXkK€Hb, TPaHC-
OponxianpHy Olomcito nepudepuyHux gimda-
TUYHHUX BY3J1B 200 MapeHXIMHU JIETeHb Ta TOH-
KOTOJIKOBY acHipaifiiny O101CiI0 MeiacTh-
HAJTBHUX JiM(GaTUYHUX BY3JiB. [HII MeToam
Oiorcii BKIIFOYAIOTh YEPE3MIKIpHY O10MCi0 3
BUKOPHUCTAaHHSM BI3yaJbHOTO KOHTPOJIO Ta
€H/I00pOHXIANIbHY YJIBTPa3ByKOBY O10TICIIO.

[Ipn BUpilIEHHI EKCIEPTHOrO MHUTAHHS
3B’S3KYy 3aXBOPIOBaHHS 3 BIUTMBOM Mpodeciii-
HOTO €TiOJIOTIYHOTO YWHHUKA BHUBYAIOTH 1CTO-
pito BUpOOHWYOI €KCITO3UIIIi, IO MATBEPIDKYE
TpuBaIMii ab0 TMOBTOPIOBAHWU BIUIMB IUIY,
TuMy a0o mapiB MULI'SIKY TPU BUKOHAHHI TIPO-
q)eciﬁHHx 000B’s3KiB. OIIHIOIOTh BMICT
MHUII'AKY Ta HOTro CIOMIYK y KpOBl BOJIOCCI Ta
HITTAX, 110 € O3HAKOI0 eKCIO3WIlii, AKa Maia
MiCIIe TPOTATOM OCTaHHIX 6—12 wicsIIiB.
MiHiManbHa TPHUBAJIICTh ©KCITO3UIIT IS
BU3HAHHS MPOQECIMHOTO paKy BiJ BIUIUBY
MU’ SIKY CTAHOBHUTb OJIUH P1K, MAKCUMAIbHUIA
JAaTeHTHUW Tepiof y OaHOMYy BHUNAAKY HeE
3aCTOCOBY€EThCS [ 14].
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Brain metastases may present with headache,
seizures, altered mental status, nausea, and
vomiting, while liver metastases are most
commonly associated with asthenia and
weight loss.

Paraneoplastic syndromes include a range
of symptoms related to immune-mediated or
secretory tumour effects, including syndrome
of inappropriate antidiuretic hormone secre-
tion, hypercalcemia, increased adrenocorti-
cotropic hormone secretion, anaemia, hyper-
coagulopathy, peripheral neuropathy, and
myasthenic disorders.

Examination of patients with suspected
occupational lung cancer due to arsenic expo-
sure should primarily include chest radiogra-
phy. Radiographic findings are diverse and
may include interstitial nodular or mass
lesions in the lungs, cavitary changes with or
without associated lymphadenopathy. High-
resolution computed tomography (HRCT) is
the most informative imaging modality for
visualizing parenchymal and pleural changes,
providing detailed information about the
tumour, its relationship with surrounding
anatomical structures, the condition of the
pleural cavity, and the size of mediastinal
lymph nodes.

Sputum cytology is a highly specific but
relatively insensitive diagnostic method, with
the greatest yield in cases involving central
airway lesions. In the presence of malignant
pleural effusion, thoracentesis may be recom-
mended. Fine-needle aspiration biopsy of
lymph nodes (supraclavicular or cervical) is
also performed. Fibreoptic bronchoscopy
allows visualization of the major airways and
collection of aspirates or biopsy samples for
cytological evaluation. It can also be used for
direct biopsy of endobronchial lesions, trans-
bronchial biopsy of peripheral lymph nodes or
lung parenchyma, and fine-needle aspiration
biopsy of mediastinal lymph nodes. Other
biopsy methods include image-guided percu-
taneous biopsy and endobronchial ultrasound-
guided biopsy.

In determining the causal relationship
between the disease and occupational expo-
sure, a detailed occupational history is
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IpodinakTuka. Yepe3 BUCOKY HeOe3MeKy
JUTSL 37IOPOB'sl Ta TOBKIJUIS TIECTHUIMIN BiTHO-
CSTBCSI IO PEUOBHH, MTPOAYKIIiS, 3aCTOCYBaHHSI,
YTHJII3a1lig KX PETYII0ETbCS Ha MDKHApPOI-
HOMY piBHI. Y JIeSKHX KpaiHax ICHYIOTb areHT-
CTBa Ta yCTaHOBHW, BIJIMOBIJAJbHI 32 BHUAAYY
JIO3BOJIIB Ha XIMI4HI pEYOBUHH (aKTHBHI pedo-
BMHM) Ta MpenapaT Ha ixHiil OCHOBI (TIPOIyK-
TH) 7S TIPOJIAXKy Ta BUKOPUCTAHHS TECTHUIIU-
miB. Taki HO3BONMM 3a3BHYail HAIAIOTHCSI Ha
oOmexxeHu# TepmiH (Hanpukian, 5S—10 pokis),
a TOBTOPHUM JO3BUI — MICIs TMEPEOIIHKU
CYKYTIHOCTi 3HaHb, HAKOMUYEHHUX 3a TEBHUU
nepioq yacy. IcHye cuctema KpuTepiiB, sKi
PETYJIO0Yl OpraHu 3a3BHYail 3aCTOCOBYIOTh
JUTSI TPUAHATTS PIIICHHS, Y4 MOKE HOBA XiMiY-
Ha PEYOBHHA BUKOPUCTOBYBATHUCS SIK IECTHU-
LU/1, Y1 MOYJIMBE NIOJJOBKEHHS TEPMIHY 3aCTO-
CYBaHHS aKTHBHOI PEUOBHHH, SIKa BXKE BUKOPU-
CTOBy€TI>CH [14, 42, 43], nanipukian:

pEUOBHHA HE TIOBMHHA HAJICKATH JI0 KJIaciB

CIIOJNYK, SIKI CTAHOBIIATH MEBHY HEOE3MeKy

JUTSL 3710POB'sl IIOAMHU, HAIIPUKJIa/1, BOHA HE

MOBUMHHA OyTH KaHIIEPOI'€HHOI abo Tepa-

TOTEHHOIO, & TAKOK HE MOXKE OyTH MPOAYK-

ToM OioTpaHcopMalii Ta EKOJOTIYHOTO

po3mnamy;

* pEUOBMHA HE Ma€ CTAHOBHUTH 3arposy s
JNOBKIJIJISL: HE IMOBUHHA 30epiratucs B
HABKOJIMITHBOMY CEPEIOBUIII Ta MaTH 030-
HOpPYWHIBHUH a00 MapHUKOBHIA €(EKT;

* BUKOPHCTAaHHS PEYOBMHH HE TOBUHHO
CTBOPIOBATU HENPUWHATHUN PU3UK JUIS
3I0pOB'st 0ci0, sKi 1i 3aCTOCOBYIOTH, Ta
HACEJIeHHs IT1]] Yac 3aCTOCyBaHHs a00 BHAC-
JAOK 11 MPUCYTHOCTI Y BUIVISA1 3QJIMILKIB Y
MPOAYKTaxX XapuyBaHHsS, BOAI Ta IHIIUX
CEpEOBUINAX, IO MOXYTh CIPUIMHUTH
BILJIUB HA JIFONIUHY.
3arajqpHEe BUKOPHCTAHHS TECTHIUIIB Y

CiJIBCBKOMy TOCIIOIapPCTBI Ta CUCTEMI OXOPOHH

3710pOB'st HABPA UM Oy/ie MPUITMHEHO, OCKIb-

KA BOHH BIAITParOTh BXKIUBY POJb Yy 3aXHCTI

CLITBCHKOTOCIIONIAPCHKUX KYIBTYp, 00poThOiL 3

XBOpOOaMH, IO MEPEIAOTHhCS MEePEHOCHUKA-

MH, Ta 3amobiraHHi HEKOHTPOJILOBAHOMY

MOIIMPEHHI0 HEeOaXaHUX POCIWH 1 TBapHWH.

OCHOBHUMH 3aXOJaMHu [JIsi TIOM'SKIICHHS

BILJTUBY MECTUIINIIB HA 3/I0POB's MPAIiBHUKIB,

HaCeJIEHHS Ta JOBKULIA € 3aMiHa TOKCUYHUX 1

CTIMKMX aKTHBHUX PEYOBHH HAa MEHIII aKTHBHI,

OUTBII CENeKTHBHI Ta MEHII CTiiKi. Y HbOMY

KOHTEKCTI MPUKIIAJIOM YCIIITHOTO MIKHAPOI-
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analysed to confirm prolonged or repeated
exposure to arsenic dust, fumes, or vapours
during professional activities. Levels of
arsenic and its compounds are assessed in
blood, hair, and nails, which reflect exposure
over the previous 6-12 months. The minimum
duration of exposure required for recognition
of occupational cancer due to arsenic is one
year, while no maximum latent period is spec-
ified in this case [14].

Prevention. Due to their high risk to
human health and the environment, pesticides
are classified as substances whose production,
use, and disposal are regulated at the interna-
tional level. In some countries, there are agen-
cies and institutions responsible for granting
authorisation for chemical substances (active
ingredients) and products based on them for
the sale and use of pesticides. Such authorisa-
tions are usually granted for a limited period
(e.g., 5-10 years), with renewal subject to
reassessment of the accumulated body of
knowledge over time. Regulatory authorities
typically apply a set of criteria to determine
whether a new substance may be used as a
pesticide or whether the use of an already
approved active substance may be extended
[14 42, 43], for example:

the substance must not belong to classes of
compounds posing a significant risk to
human health (e.g., it must not be carcino-
genic or teratogenic, nor a product of bio-
transformation or environmental degrada-
tion);
the substance must not pose a threat to the
environment (it should not persist in the
environment or have ozone-depleting or
greenhouse effects);
the use of the substance must not create
unacceptable risks to the health of opera-
tors or the general population during appli-
cation or due to its presence as residues in
food, water, or other media that may lead to
human exposure.

The overall use of pesticides in agriculture
and public health is unlikely to cease, as they
play an important role in crop protection, con-
trol of vector-borne diseases, and prevention
of the uncontrolled spread of unwanted plants
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HOTO BTPYYaHHs € 3a00poHa CTIHKHX XJIOpOp-
raHIYHUX TECTULIUIIB SIK KJIacy CTIHKHUX opra-
HIYHMX 3a0pyIHIOBAa4YiB  BIAMOBIAHO [0
CrokronpMcbkoi koHBeHIIT 2001 poky.

OOMeXeHHsI 00 MONTUPEHHSI TIECTUIINTIB
4acTO HEMOXKITUBE Yepe3 Crocid IXHBOTO BHKO-
pHUCTaHHs Ui 0OpPOOKH CLIbCHKOTOCHOAAPCH-
KHX KYJIBTYp. AJie, JesiKi CIOCOOU 3aCTOCYBaH-
HS TIECTUIH/IIB MOXHa MOAM(IKYBaTH 3aIs
OuThIIOl  Oe3medHoCTi. 30Kpema, MeCTUIUAH
YacTO PO3MHIJIIOIOTH 3 JITaKiB Ha BEIMKHUX
TEPUTOPISX, OCOOIMBO B PIBHUHHUX pailloHax
[TiBniynoi Ta IliBgennoi Amepuku, Cuoipy,
Lentpanbnoi A3ii Ta ABctpanii. s po3nu-
JICHHsI B TOPOUCTIN MICIICBOCTI, HAPUKJIA, Ha
BUHOTrpaaHukax y KamigopHii, 3a3Bu4aii BUKO-
PHUCTOBYIOTH TremkonTepu. B 00ox Bumagkax
XMapH NECTULIU/IIB MOXKYTh IEPEHOCUTHCS BIT-
POM 1 CTAaHOBUTH HeOe3NeKy /i hepMepiB Ta
HacesieHHs. ToMy KijibKa KpaiH TaKy MpaKkTUKY
3aCTOCYBaHHS IMECTUIUIIB OOMEXmin abo
3a00pOHUITH.

VY neskux perioHax CBITY (hepMepu po3IHu-
JIIOIOTHh IECTUIMAMA Ha IIOJAX, MAlO4M MiHI-
MaJIbHY MIATOTOBKY a00 BUKOPHCTOBYIOUH
IMIIPOBI30BaHI 1HCTPYMEHTH Ta METOJIU.
Hanpuknian, 3anyproroun 3eleHi TiJIKd B PO3-
YUHU IECTUIHMIIB HEBIJOMOIO IMOXOIKECHHS,
YUCTOTH Ta KOHIIEHTpAIlli, CTPYIIYIOUH TIIKH
JUTSI pO3TIOBCIO/KEHHS pianan. Takuii crocio
3aCTOCYBaHHS, OUYEBUIHO, CTAHOBUTH 3arpo3y
It 6e3meku M 310poB'st 0ci0, K1 3aCTOCO-
BYIOTh IECTHIIM/IU, Ta 1€ OUIBIIY 3arpo3y JUIs
BPA3JIMBUX T'PYyI, TAKUX K JKIHKA U JiTH, K1
4yacTo OepyTh yuyacTh y HaTypalbHOMY TOCIIO-
JapcTBi Ta ciMeitHOMY (epMEepCTBI.

KoHTponb BIUIMBY MECTULHAIB TaKOK
BKJIIOYa€ OOMEKEHHS IXHbOTO BUKOPUCTAHHS,
3aMiHy Ta 3aCTOCYBaHHS €()EKTHMBHHUX 3ac001B
IHIMBIAYyadbHOTO  3aXHUCTy  MPAIIOIOYUX.
BukopuctanHss mecTUUHIIB Ha BIIKPUTHUX
NOJISIX, Y 3aKPUTHX MPUMIMICHHSAX, TaKUX SIK
CKJIaJM, HA KOMEPLINHUX BAaHTAXHHUX CyJIHAX
Ta JiTakax, a TaKoK NmpoduiakTuyHa 0OpoOka
TOBApIB Y TPAaHCKOHTHMHEHTAJIBbHINA TOPTIBII €
JUKEepelaMH BIUIMBY Uil 0Ci0, SIKI KOHTakK-
TYIOTh 3 NMECTHLMJAMU B CHIIy NPOQeciiHuX
000B’s3KiB. Y BHUIAJKax, KOJIU YCYHEHHS
3aCTOCYBaHHsI Ta 3aMiHA TIECTUIIU/IIB HEMOX-
JMBl, BUKOPHCTAHHS BIANMOBIIHUX 3ac00iB
1HIUBIIyaIbHOTO 3aXHCTY, TAKUX SIK 3aXUCHUHN
OJISIT Ta peCipaTopH, a TAKOXK HASBHICTb MPH-
MiIlIEHb JJII OCOOMCTOI TIrl€HH, MHUTTS Ta
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and animals. The main measures to mitigate
the impact of pesticides on workers, the pop-
ulation, and the environment include replac-
ing toxic and persistent active substances with
less hazardous, more selective, and less per-
sistent ones. In this context, an example of
successful international intervention is the
ban on persistent organochlorine pesticides as
a class of persistent organic pollutants under
the Stockholm Convention (2001).

Restrictions on the spread of pesticides are
often difficult due to the methods of their
application in agriculture. However, certain
application practices can be modified to
improve safety. For instance, pesticides are
often sprayed over large areas by aircraft, par-
ticularly in flat regions of North and South
America, Siberia, Central Asia, and Australia.
In hilly areas, such as vineyards in California,
helicopters are commonly used. In both cases,
pesticide clouds can drift with the wind and
pose risks to farmers and nearby populations.
Therefore, several countries have restricted or
banned such practices.

In some regions of the world, farmers
apply pesticides with minimal training or
using improvised tools and methods. For
example, by dipping green branches into pes-
ticide solutions of unknown origin, purity, and
concentration, and then shaking them to dis-
perse the liquid. Such practices clearly pose
risks to the safety and health of applicators
and even greater risks to vulnerable groups,
such as women and children, who often par-
ticipate in subsistence farming and family
agriculture.

Control of pesticide exposure also includes
limiting their use, substitution, and the appli-
cation of effective personal protective equip-
ment. The use of pesticides in open fields,
enclosed spaces such as warehouses, on com-
mercial cargo ships and aircraft, as well as the
preventive treatment of goods in transconti-
nental trade, are sources of exposure for indi-
viduals handling pesticides as part of their
professional duties. When elimination or sub-
stitution is not feasible, the use of appropriate
personal protective equipment — such as pro-
tective clothing and respirators — along with
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JIEKOHTaMiHaIlli MOXYTb, 32 YMOBHU BiJIOBI/I-

HOTO HaBYaHHS, OyTH e(i)eKTI/IBHI/IMI/I 3axoJaMHu

AA yHUKHEHHA HaJMIPHOTO Ta HEOE3MEeYHOTO

JUIS 3I0POB'S BILIUBY.

Orinka pHU3UKY BILTHBY HCCTI/IHI/I,Z[IB Ha
HAceJeHHS Ta HpaHIBHI/IKlB 3MIHCHIOETHCS
IIISXOM TOPIBHAHHS BUMIpPSHOI a00 po3paxo-
BaHOI CHCTEMHOI J03U 3 MaKCHMaJbHO JOMY-
CTUMOIO JOOOBOIO 103010, 110 BIAMOBIAA€ KOXK-
Hill 3 HUX. L]i 3HaYCHHS 3a3BUYall BKA3yHOThCS
B HOPMAaTUBHHUX J03BOJNAax 1 0a3yroThcs Ha
pe3ynbpraTaXx TOKCHKOJIOTIYHUX JOCIHITKEHb,
OILIIHEHUX KOMICiIMU eKcrepTiB. J[s KoxHOi
aKTUBHOI PEYOBMHM 3a3BUYail OCTYMHI
HACTYITHI JIIMITYr041 piBHI excrio3uiii [44, 45]:
* [Ipuiinaraa mo6osa go3a (ADI - Acceptable

daily intake) Bu3Ha4a€eTHCS SIK pO3paxyHKO-

Ba MaKCHMalbHa KiJTbKICTh PEUOBUHH,

BUpa)XCHAa y BIJHOIIEHHI J0 Macu Tiia,

KO0 oco0a B (Iim)momyssiii Moxe OyTu

€KCIIOHOBaHA MIOJHSA MPOTATOM CBOTO

KUTTS 0€3 TIOMITHOTO PU3UKY TSI 3I0POB'S.
* Toctpa pedepentHa noza (ARfD- Acute

reference dose) BU3HAYAETHCSA SK OIlIHKA

KUTBKOCTI PEYOBMHM B %Ki Ta MUTHIN BOII,

3a3BMYail BUpakeHa Ha OCHOBI MacH Tiia,

sgKa MOKe OyTH CHOXHUTa MpoTsirom 24

ronuH abo MeHme 0e3 3HaYHOTO PHU3UKY

JUISL 3II0pPOB'Sl CIIOKMBaua, HA OCHOBI BCIX

BiIOMHX (DaKTiB HA MOMEHT OIliHKH.

* [IpuifHsITHHUIA piBEeHHb EKCIIO3UIIIi oreparopa
(AOEL - Acceptable operator exposure
level) BU3HAUaeThCs K MaKCHMMallbHa KiJlb-
KICTh AKTHBHOI PEYOBHHH, SKOIO 0co0a
MOke OyTH €eKCIOHOBaHa 0e3 Oyb-sSKHX
HECIPUATIMBAX HACTIIKIB ISl 3I0pPOB'S.
AOEL Bupaxaetbcs B MilirpaMax XiMiqHO1
PEUOBUHU Ha KUJIOTpaM MacH TiJa.
BuzHaueHHs1 TMOBIPHOTO BIUIMBY JIJISI OLIIH-

KM PU3UKY BIUIMBY MOKe OyTH 37liiCHEHa sIK

EeMIIIPUYHO (32 JIOMOMOrOK MOHITOPHHTY

poOoyoro Micus Ta 610JI0TTYHOTO MOHITOPUH-

ry), Tak 1 3a JIOMNOMOIOK MOJEIIOBaHHS.

Hepmnﬁ niaxia qo0pe 3apeKoMeHayBaB cebe

B MIKHAPOJIHHX Y3rO/DKCHIX MPOTOKOJIAX, alle

BapTiCTh 1 TEXHIUYHI BHUMOTH, SIK IPABUJIO,

0OMEXYIOTh HOro 3arajbHE BHUKOPHCTAaHHS,

X04a BiH YacCTO 3aCTOCOBYETHCS B JIOCIIIKEH-

HSX, HEOOX1THUX JUIsl OTPUMaHHS JT03BOJIY Ha

BUKOPHUCTAHHS MECTUIH/IIB 32 MPU3HAYCHHSIM

abo mis HaykoBux 1utei. [1o6 momonaru 1e

OOMeXeHHsI, IedKi KpaiHu JO03BOJISIIOTh BHKO-

PHUCTOBYBAaTH PO3paxyHKH Ha €Talli aBTOpU3a-
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the availability of facilities for personal
hygiene, washing, and decontamination, can
be effective measures to prevent excessive
and hazardous exposure, provided proper
training is ensured.

Risk assessment of pesticide exposure for
both the general population and workers is
carried out by comparing the measured or
estimated systemic dose with the maximum
permissible daily dose corresponding to each
substance. These values are typically speci-
fied in regulatory authorisations and are based
on toxicological studies evaluated by expert
committees. For each active substance, the
following exposure limits are generally estab-
lished [44, 45]:

- Acceptable daily intake (ADI) — the esti-
mated maximum amount of a substance,
expressed per body weight, to which an
individual in the (sub)population may be
exposed daily over a lifetime without
appreciable health risk.

Acute reference dose (ARfD) — an estimate

of the amount of a substance in food or

drinking water, usually expressed per body

weight, that can be ingested within 24

hours or less without appreciable health

risk, based on all known data at the time of
assessment.

Acceptable operator exposure level

(AOEL) — the maximum amount of an

active substance to which an operator may

be exposed without any adverse health
effects, expressed in milligrams of the sub-
stance per kilogram of body weight.

The determination of probable exposure
for risk assessment can be carried out either
empirically (through workplace monitoring
and biological monitoring) or by means of
modelling. The first approach has proven
effective in internationally harmonised proto-
cols; however, its cost and technical require-
ments generally limit its widespread use,
although it is often applied in studies required
for pesticide authorisation or for scientific
purposes. To overcome this limitation, some
countries allow the use of calculated estimates
at the stage of authorisation of new products
(e.g., pre-marketing models). However, the

63



64

MPOP®PECIMHA TOKCHUKOJIOITA

1ii HOBUX MNPOAYKTIB (HalpUKIaA, MOl
nepe/ BUBEACHHSM Ha PUHOK). AJe, Haaii-
HICTb ITUX 3aCO0IB JIJIsl MPOTHO3YBaHHS Mpode-
CIHOTO BIUIMBY Ta OLIHKH PU3UKY HEOOX1JIHO
pETeNIbHO BUBYUTH, OCOOJIUBO Y 3B'A3KY 3 Pi3-
HUMHU YMOBaMH Ipaill Ta METEOPOJIOTTYHUMHU
YMOBaMH, K1 BaXKKO TOYHO MOJIEIIOBATH.
BaxxmBuM etamoM BTOpHHHOI mpodinax-
TUKA OTPY€Hb MECTUIMIAMHU € IPOBEACHHS
HoTepeHiX Ipu npuiiomi Ha pobOTy Ta nepio-
TUYHUX MEIWYHUX OTISIIB 3 METOIO 3a0e3re-
YeHHsI CUCTEMAaTUYHOTO TMHAMIYHOTO CIIOCTe-
PEXKEHHS 32 CTAHOM 3JI0pOB’Sl, @ TAKOXK BU3HA-
YEeHHsI CTaHy 3I0pOB’a Ta mpodeciiHoi mpu-
JAaTHOCTI TpalliBHUKAa 10 BUKOHAaHHS CBOIX
npodeciiHux 000B’S3KIB 0€3 MOTIpIIECHHS
CTaHy 370pOB’S MPOTITOM BCi€i TPymoOBOi
JISUTBHOCTI, CTBOPEHHS poOoTomaBiieM 0Oe3-
MEYHUX 1 3J0POBUX YMOB IIpalli, a TAaKOX 3aro-
OiranHss TpodeciiHUM  3aXBOPIOBAHHSIM.
[Topsimok mpoOBENEHHS MEAMYHUX OTJISIAIB
3arBepmkeHnit Hakazom MO3 Ykpainu Big 08
BepecHs 2025 poky Ne 1393 «Ilopsimok opra-
Hi3aIlii Ta POBEICHHsI 000B’I3KOBUX MEIUY-
HUX OTVISI/IIB MPaIliBHUKIB MIEBHUX KaTETOPIi».
Hakazom mn. 2.2 BU3HaueHWI MepesiK Tpym
MECTUIUIIB, IPH POOOTI 3 SIKHUMU 00OB’S3KO-
BUI TomepenHii (mepioanydHi) MeTuYHUMA
OTJISI/T TIPAIliBHUKIB. Y JTOKYMEHTI ISl KOJKHOT
rpyny TMECTULUIIB BU3HAYAETHCSA: MEPIOANY-
HICTh TPO(PUIAKTUYHUX METUYHUX OTJISIIIB;
CIIELIANIICTH, SKI JOAATKOBO 3aly4arOThCsl 10
IPOBEICHHS OIVISIY 3aJIKHO BiJ] MEXaHI3MY
nii KOHKpPETHOI pe4YoBUHU; JabopaTopHi,
GbyHKIIIOHANBbHI Ta 1HII JOCHIJKECHHS, a
TaKOX MEIUYHI MPOTUIIOKA3aHHS 10 POOOTHU B
npodecii. SkicHO mpoBeNEHUNU MEIUYHUN
ONJISI/T € TIOTY>)KHUM IHCTPYMEHTOM Mpodisak-
TUKU NPOdeCciiHUX OTPY€EHDb NECTHIIUIAMH.
BucHoBku. [ocTtpi oTpyeHHs mecTuuuia-
MU Ta XpOHIYHI €(EeKTH IXHBOTO BIUTUBY €
MOCTIHHOIO TI00aJIEHOI0 TIPOOJIEMOIO B TalTy31
OXOPOHU 37I0pOB's. Y CTPYKTYpi npodeciitHoi
naTosiorii B YKpaiHi OCTaHHIMM POKAMM TakKi
OTpY€EHHS CTaHOBIISITh MeHe 0,2 %, 1o cBif-
YUTH MIPO HEIOCKOHATY CHUCTEMY J11arHOCTHKHU
Ta peectpauii marosorii. [IpoGrema mormmo-
JIOE€ThCA THUM, IO BHACIIJIOK arpecuBHOI
BIiHU pociiichKoi (penepaiii B YkpaiHi 3HaUHO
BUpIC PU3UK 3a0pyAHEHHS TOBKIUIS, OB’ s3a-
HUI 3 pyHHaIll€l0 TPOMHUCIIOBOI Ta CLIbCHKO-
rocrnogapchkoi 1HQPACTPyKTypu (MiAnpu-
€MCTB 3 BHUPOOHUIITBA, 30€piraHHs XIMIYHOI
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reliability of such tools for predicting occupa-
tional exposure and assessing risk must be
carefully evaluated, particularly in view of
varying working and meteorological condi-
tions that are difficult to model accurately.
An important component of secondary pre-
vention of pesticide poisoning is the conduct
of pre-employment and periodic medical
examinations to ensure systematic monitoring
of workers’ health, as well as to determine
their fitness for work without deterioration of
health throughout their employment. This also
includes the employer’s responsibility to pro-
vide safe and healthy working conditions and
to prevent occupational diseases. The proce-
dure for conducting medical examinations is
established by the Order of the Ministry of
Health of Ukraine dated September 8, 2025,
No. 1393, “Procedure for the Organisation
and Conduct of Mandatory Medical
Examinations of Certain Categories of
Workers.” Clause 2.2 of this order defines the
list of pesticide groups for which mandatory
pre-employment and periodic medical exami-
nations are required. The document specifies,
for each pesticide group, the frequency of
examinations; the medical specialists
involved depending on the mechanism of
action of the substance; required laboratory,
functional, and other tests; and medical con-
traindications for working in the respective
occupation. A properly conducted medical
examination is a powerful tool for the preven-
tion of occupational pesticide poisoning.
Conclusions. Acute pesticide poisoning
and chronic effects of exposure remain a per-
sistent global public health problem. In
Ukraine, such poisonings have accounted for
less than 0.2 % of occupational diseases in
recent years, indicating shortcomings in the
system of diagnosis and registration. The
problem is exacerbated by the ongoing war
caused by the aggression of the Russian
Federation, which has significantly increased
the risk of environmental contamination due
to the destruction of industrial and agricultur-
al infrastructure (including facilities for the
production and storage of chemical products).
As a result of combined exogenous exposure
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npoaykKiii Tomo). BHacmimok kKoMOiHOBaHOTO
€K30T€HHOT'0 BIUIMBY HEOE3MEYHUX PEUOBUH (Y
TOMY YHCIII TIECTHIIHIIB) 3pOCTAE PU3UK PO3-
BUTKY SIK TOCTPHUX, TaK 1 XpOHIYHUX MPOodeciii-
HUX OTPYEHb HE JIMILIE B IEBHUX NMPOQPECIHHUX
rpymnax, a i eKoJOoridyHO 0OyMOBIIEHUX 3aXBO-
pIOBaHb Cepel HaCeJIeHHS.

Ha cyuacHomy eTarii BayKIMBO y0CKOHAIH-
TH Ta YHi(pIKyBaTH MiIXOAU 10 OI[IHKU E€KCIIO-
3uIlii HeOe3MmeuHnx (PakTopiB y BUPOOHUIOMY
cepenoBHIIi, 00’ €KTUBI3AIIT 1iarHo3iB mpode-
CIHHMX Ta E€KOJOTiYHO OOYMOBJICHHX 3aXBO-
pIOBaHb, PO3POOKH 3aXOMiB MPO(IITAKTHKU 3
METOIO HiBEIIFOBaHHS PU3UKIB Ta 3amo0iraHHs
PO3BUTKY MAaToJIOTii, OCOOMMBO cepen mpa-
IIIOI0YOTO HACEJICHHS.

V 3B’A3KY 3 peiHTerpauiifHuMu IpoIecamMmu
BCTyly YKpainu no €Bponeiicbkoro Corosy
CHUCTeMa BU3HAHHS, PEeCTpailii, oONiKy mpo-
(deciiiHUX Ta eKOJIOTIYHO 00YMOBJICHUX 3aXBO-
pIOBaHb 1 TMOB’S3aHA 3 HEI0 3aKOHOAABYa U
METOJMYHa 0a3a MarTh OyTH aJanToBaHi 0
MDKHAapOIHHUX  BHUMOT, PEKOMEHIOBAaHUX
Mertonunuaumu BkasziBkamu MOII 1mono miar-
HOCTUYHHX Ta €KCTO3ULIHHUX KPUTEPIiB Mpo-
(beciiiHUX 3aXBOPIOBAHbD.
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