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ABSTRACT. Despite the rapid increase in synthetic drug use in the United States, the European Union, and
many other parts of the world, narcotic and psychoactive substances of natural origin remain relevant to toxi-
cologists.

Aim. To analyze the results of drug screening of opium drugs in 1990-2020 and their impact on the formation of
acute unintentional poisoning among the adult population of Kyiv.

Materials and Methods. A retrospective analysis of the reports of the toxicological laboratory of the Kyiv City
Clinical Emergency Hospital for 1990-2020 on the results of chemical-toxicological screening for drug content
in persons diagnosed with "Acute drug poisoning” (ICD-10: T40.0-T40.3). Methods used: Immuno-chromato-
graphic analysis (ICA), thin layer chromatography (TLC) and gas-liquid chromatography with mass spectral
detection (GC/MS).

Results. According to official data in Ukraine in 2019, the substances that caused people to seek medical help
are distributed as follows: opioids - 68.53%; cannabinoids - 6.84%; cocaine — 0.08%; hallucinogens — 0.04%;
other drugs - 24.51%. Among those who died as a result of drug poisoning, the proportion of opiates T40.2
(codeine, morphine) was 16%; opium T40.0 - 4%, methadone T40.3 — 23%; other drugs T40.4 (pethidine) -
2%, which together is 45%. According to the results of chemical-toxicological screening for opiate content, it
was found that the first step in the average annual growth rate is occupied by: buprenorphine (+7.95%), mor-
phine (+7.6%) and heroin (+6.04%). The number of positive tests decreased in the group of opiates - "shirka”
(-9.38%) and opium alkaloids (-2.55%). Over the last 10 years, there has been a progressive increase in the
annual number of positive tests for methadone content (+39.3%) at R?=8904, which indicates a high stability of
the growth rate.

Conclusions. Opiates continue to occupy an important segment in the structure of drugs, where their positions
for the period 1990-2020 strengthened buprenorphine, morphine and heroin against the weakening of the posi-
tion of opium ( "shirka") and opium alkaloids; at the same time there is a rapid increase in the proportion of semi-
synthetic and synthetic opioids. These changes necessitate continuous improvement of methods of chemical
and toxicological studies of opium products, clinical diagnosis and prevention of related poisonings.
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Introduction. Despite the rapid increase in syn-
thetic drug use in the United States, the European
Union, and many other parts of the world, narcotic
and psychoactive substances of natural origin
remain relevant to clinical toxicologists.

A review of scientific sources related to the
field of drug control (UNODS, EMCDDA) sug-
gests that opiates remain a significant segment
in the structure of drugs in the United States,
Canada, the United Kingdom and some EU coun-
tries, unfortunately, Ukraine is no exception.

Today, a wide range of standardized research
methods are used in the laboratory diagnosis of
acute poisoning and intoxication caused by drug
use. Modern technology of chemical-analytical

research includes preliminary identification of
group affiliation of narcotic substances ("dry”
chemistry), carrying out of confirmatory
researches using methods of thin-layer chro-
matography, gas chromatography (flame-ioniza-
tion or mass spectrometry); methods of spec-
trophotometry, photometry; immunochemical
methods of analysis, high performance liquid
chromatography, etc.

The choice of methods and techniques for
chemical and toxicological analysis depends on
the objectives of the study, economic opportuni-
ties and qualifications of laboratory staff.

The method of toxicological screening for qual-
itative detection and quantification of opium
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alkaloids and their derivatives in biological fluids
of the human body is key for the toxicologist in
making decisions regarding the diagnosis, treat-
ment, prevention and examination of drug poi-
soning.

The aim of the work is to analyze the results of
screening for opium drugs, its dynamics in 1990-
2020 and the impact of opiates on the formation
of acute unintentional poisoning among the adult
population of Kyiv.

Materials and Methods. A retrospective
analysis of the reports of the toxicological labora-
tory of the Kyiv City Clinical Emergency Hospital
for 1990-2020; the structure and dynamics of
positive tests for the content of narcotic sub-
stances determined during chemical and toxico-
logical screening in patients treated with the diag-
nosis: "Acute drug poisoning” (ICD-10: T40.0-
T40.3) were studied. Methods used: immuno-
chromatography, thin layer sorbent chromatog-
raphy (TLC) and gas-liquid chromatography with
mass spectral detection (GC/MS).

For the purpose of comparative analysis of the
structure of drugs of natural origin, the data of
official reports of the United Nations Office on
Drugs and Crime (UNODS), the European Center
for Drugs and Drug Addiction (EMCDDA) and the
sources of the scientific library PubMed were
used. Methods of system, comparative and con-
tent analysis are used. Statistical analysis was
performed using Statistica 12.6 (Windows 10/7).

This study is part of the research work
"Scientific substantiation of safety for human
health of pesticides and agrochemicals, new
technologies, substances, materials, products,
environmental facilities, food and food raw mate-
rials; development of appropriate medical crite-
ria and indicators (sanitary and epidemiological);
sanitary-chemical, toxicological-hygienic asse-
ssment, regulation, rationing "(state registration
number - 0112U001133), on the topic:" Establish
causal links in the formation of modern household
toxicosis and justify the modification of artificial
detoxification technologies for socially significant
poisons and their mixes". The research was car-
ried out in accordance with the Helsinki
Declaration of the World Medical Association
"Ethical principles of medical research with
human participation as an object of study” (1964)
and approved by the local ethics committee.

Results. According to the EMCDDA, global and
European trends in the structure of drugs have
changed significantly over the past 25 years, but,

as many decades ago, the use of opium-based
products is a major factor in health damage. At
the beginning of 2020, deaths from opioid over-
doses (natural and synthetic) accounted for 82%
of all fatal drug poisonings in the European
Union. Among opium products, heroin is the
most common among consumers, but others,
such as methadone, buprenorphine, tramadol,
and fentanyl derivatives, also have significant
weight in the illicit market [1-3]. At the end of
2018, the prevalence of opioid use with a high
risk of overdose among adults (aged 15-64) was
estimated at 0.4% of the total population of the
European Union, which is equivalent to 1.3 mil-
lion people. Three quarters (75%) of this number
were in the five most populous countries of the
European Union (Germany, Spain, France, Italy,
Great Britain). In these countries, the most com-
mon opioids (other than heroin) were: improperly
used methadone, buprenorphine, fentanyl,
codeine, morphine, tramadol and oxycodone.
The main routes of application were: injectable -
34%; smoking / inhalation - 47%; swallowing -
3%; inhalation - 15%; otherwise - 1%. The follow-
ing substances were present in the structure of
requests for medical assistance in case of over-
dose or poisoning: heroin - 83.6%; other opioids
- 16.4%; of them fentanyl - 0.4%, buprenorphine
- 4%; methadone - 5%; others - 7% [1, 4-6].
Opioids also accounted for a significant share
of opioid users in Poland, where 27% of respon-
dents reported using compote (heroin made from
poppy straw), and in Cyprus, where 39% of users
reported using oxycodone as a priority [1].
Ukraine does not participate in the European
monitoring of drug poisoning, but carries out
state monitoring of drugs and psychoactive sub-
stances, which is reflected in the reports of the
State Service of Ukraine for Medicines and Drug
Control and information from specialized institu-
tions of the Ministry of Health of Ukraine.
According to the results of the analysis of the
drug situation in Ukraine according to open
sources, the structure of substances that caused
people to seek medical help: opioids — 68.53%;
cannabinoids — 6.84%; cocaine — 0.08%; hallu-
cinogens — 0.04%; other drugs — 24.51%. Among
the drugs seized during 2018, the top 5 include
the following substances: cannabis; poppy
straws; amphetamine; cocaine; methadone.
Analyzing the cases of deaths from poisoning
by psychoactive substances, it was found that
the proportion of deaths from poisoning by opi-



oids T40.2 (codeine, morphine) was 16%; from
opium T40.0 — 4%; from methadone T40.3 -
23%; other synthetic drugs T40.4 (pethidine) -
2%, which together account for 45% of all deaths
related to the use of psychoactive substances;
other unspecified drugs T 40.6 accounted for
43%. Among the deceased, in whom the fact of
the presence of a psychoactive substance in the
biological material was established, opioids
accounted for 27.9%. Among the dead, people
aged 25-44 years (76.1%) were male — 84.8%,
female — 15.2% [7].

Emergency medical care in cases of drug poi-
soning in Kyiv is carried out at the pre-hospital
stage by emergency medical care teams, and at
the inpatient stage in the toxicological center.
The Kyiv Toxicological Center (hereinafter -
KTC) has existed since 1986, it consists of a tox-
icology department with 30 beds, a department
of intensive care and extracorporeal detoxifica-
tion with 6 beds and a toxicology (chemical-ana-
lytical) laboratory. On average, 2,500 adult
patients with acute poisoning of chemical etiolo-
gy are hospitalized in the KTC per year, 1,500
patients are provided on an outpatient basis,
round-the-clock telephone consultations and
outpatient visits to other hospitals in Kyiv are pro-
vided. Toxicological laboratory is a specialized
chemical-analytical laboratory that works around
the clock and annually performs about 25-30
thousand studies of biological material (blood,
urine, gastric contents) for the presence of toxic
substances.

The object of the study was selected drug poi-
soning in adults (18 years and older), the subject
of the study - opium-based drugs that gave pos-
itive tests during toxicological screening of the
biological environment of persons seeking med-
ical care with a diagnosis of "drug poisoning™.

From the beginning and throughout the study
period, immunochromatographic analysis (IHA)
was used to determine the group affiliation of
drugs during screening. Highly sensitive test
strips based on monoclonal antibodies were
used, which allowed to detect both native com-
pounds (eg, morphine, codeine) and some
metabolites (eg, 3B-morphine-glucuronide).
When testing urine samples with a content 25%
below or above the established threshold of
detection (cut-off) in some cases there were
fuzzy results (category of "unconfirmed” results).

In order to exclude errors after obtaining a pos-
itive result in the determination of opium alka-

loids, it was mandatory to use confirmatory
chemical and toxicological analysis by other
more specific methods (thin layer chromatogra-
phy (TLC) and gas-liquid chromatography with
mass spectral detection (GC/MS).

When using the HTSS method, silica gels were
used as sorbents, this method was also used for
additional purification of certain substances,
their isolation and detection, and in a modified
form and to confirm the study of opiates (cut-off
200 pg/1). The limit of detection of opiates (hero-
in, codeine, B-codeine, meconic acid, 6-
Monoacetylmorphine (6-MAM), morphine, ori-
pavin, papaverine, thebaine) by thin layer chro-
matography - 0.5-1 mg/liter. Densitometric
method was used to quantify the content of opi-
ates during HTSC, and a calibration graph was
used to quantify the content of opiates, codeine
and papaverine were chosen as standards.

After 2001, the GC/MS method (Aligent
6850/5973N, manufactured by Aligent
Technologies, HP-5MS quartz capillary column)
was used to search for and quantify the group
affiliation of narcotic substances. Identification
of all detected substances was performed by
comparing the retention times of the characteris-
tic ions of the test substances with the library
data. When detecting characteristic ions with a
reliability of more than 75%, the conclusion was
made about the detection of opium alkaloids and
their derivatives. The limit of detection of opiates
by GC/MS is 5.0 ng / ml (ug/l).

Fig. 1 and 2 show the structure of opiates and
opioids identified in patients with drug poisoning,
petal diagrams clearly show the differences mani-
fested by a gradual decrease in the proportion of
opiates and with an increase in the proportion of
opioids in the structure of poisoning.

Fig. 3-8 show data on the number of positive
tests obtained during the year based on the
results of urine tests of patients with drug and
psychotropic poisoning. The dynamics of indica-
tors with different rates of growth and decline
throughout the study period are reflected by the
coefficients R-square (R?) of the logarithmic
approximation (trend lines). During the entire
study period, opium alkaloids showed a negative
average annual growth rate of 2.55%, and unsta-
ble dynamics of change in the indicator -
R2=0.3574 (Fig. 3). Positive tests for opiate con-
tent (cases associated with the injection of
poppy straw extract, or "shirka") also had a neg-
ative average annual growth rate - —9.38% with a
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high rate of R?=0.9105, which demonstrates the
stability of the dynamics of the indicator (Fig. 4).

The number of positive tests for morphine con-
tent revealed an average annual growth rate of
7.6%, with a high value of R?=0.7024, which con-
firms the stability of growth dynamics (Fig. 5).
The number of positive tests for heroin content
showed an average annual growth rate of 6.04%,
with a low rate of R?=0.2546, which indicates the
instability of the change during the study period
(Fig. 6).

Thus, according to the results of the study of the
dynamics of positive tests for opiate content, mor-
phine (7.6%) and heroin (6.04%) took the first
place in terms of the average annual growth rate.
Instead, a decrease in the number of positive tests
occurred in the groups of opiates (minus 9.38%)
and opium alkaloids (minus 2.55%).

Positive tests for buprenorphine (semi-syn-
thetic opioid) had an average annual growth rate
of 7.95%, and R2=0.3053 indicates the instability
of changes in the indicator during the study peri-
od (Fig. 7). It is important to note that over the
last 10 years there has been a progressive
increase in the annual number of positive tests
for methadone (semi-synthetic opioid) with an
average annual growth rate of 39.3% at
R2=0.8904, which indicates the stability of the
indicator (Fig. 8).

The growth rate of positive tests for the content
of semisynthetic and synthetic opioids indicates
significant changes in the structure of opium
drugs occurring in recent years. These changes
necessitate continuous improvement of chemi-
cal and toxicological research methods, clinical
diagnostics and approaches to the use of anti-
dotes and detoxification methods.
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Fig. 1. The structure of opiates and opioids identi-

fied in the urine of persons who sought medical help
for poisoning by drugs and psychotropic substances
in 1990 (research methods: rapid testing, IHA, TLC).
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Fig. 2. Structure of opiates and opioids identified in
the urine of persons seeking medical care for poi-
soning by drugs and psychotropic substances in
2020 (research methods: rapid testing, GC/MS).
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Discussion. When analyzing sources of scien-
tific information related to drugs, it is important to
take into account some terminological features.
In this study, we follow the current United Nations
glossary on drugs and crime (UNODS) [4].

In many sources of information, including offi-
cial ones, the term "opioids” the authors com-
bine both natural (opiates) and synthetic (opi-
oids) drugs that act mainly on the p-receptors of
the central nervous system. Therefore, we sug-
gest paying attention to some interpretations of

the key terms proposed by UNODS.

The term "opium” defines the coagulated juice
of the opium poppy (plants of the species
Papaver somniferum L. The plant grows well in
many countries with temperate climates and is a
source of a number of psychoactive substances
(alkaloids), the main of which are morphine and
codeine [8].

In percentage, the main alkaloids of Papaver
somniferum L. are distributed as follows: mor-
phine 3.1-19.2%; codeine 0.7-6.6% thebaine 0.2-
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10.6%; papaverine <0.1-9.0%; noscapine 1.4-
15.8%. Raw opium is obtained from immature
boxes of opium poppy. Milk juice of opium poppy
is collected from the surface of the box, on which
it acts as a result of shallow incisions. Raw opium
is of market value, which in its fresh form is a het-
erogeneous sticky (resin-like) mass of dark brown
color, containing particles of opium poppy boxes,
which eventually hardens and becomes brittle.

The term "poppy straw" defines all parts
(except seeds) of cut opium poppy, including the
dried upper part of the stem and box of the
poppy plant. Poppy straw concentrate: a materi-
al obtained as a result of the process of concen-
tration of alkaloids contained in its composition,
as a result of which a substance is created that
becomes the subject of illegal trade.

The term "opiates” defines alkaloids of natural ori-
gin contained in the plant Papaver somniferum L.,
such as morphine, codeine, thebaine, etc.
Instead, the term "opioids" is often used.
However, opioids are chemical compounds of
artificial origin that are derived from opiates but
are not opiates.

y = 25,024x7 - 126,48x + 123,57

Fig. 7. The number of
positive tests for the con-
tent of buprenorphine
(semi-synthetic opioid),
according to the KTC in
the period 1990-2020.
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Fig. 8.The number of
positive tests for
methadone (semi-syn-
thetic opioid), according
to the KTC in the period
1990-2020.
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Opium, poppy straw concentrate, morphine
and heroin are included in List | of the 1961
Single Convention on Narcotic Drugs [9].

Morphine is the main alkaloid derived from
opium or poppy straw. Color — from whitish to
dark brown. Morphine can be compressed into
briquettes, which are sold under different brands
or names.

Heroin (diamorphine or diacetylmorphine) is a
semi-synthetic opiate derived from morphine.
There are two main types of heroin: the water-
soluble salt of diacetylmorphine hydrochloride
and the slightly water-soluble diacetylmorphine
base. After injection, heroin is rapidly broken
down in the blood to form active 6-monoacetyl-
morphine and then morphine, the most active
metabolite of heroin.

Compared with morphine, heroin has a higher
solubility in fats (due to the presence of two
acetyl groups), overcomes the blood-brain barri-
er faster (usually within 15-20 seconds) and
reaches a relatively high level of concentration in
the brain after intravenous injection: the brain
absorbs almost 70 percent of the administered



dose. As a result of oral administration, heroin
decomposes mainly to morphine and has almost
twice the potency of morphine and a powerful
narcotic potential. The main methods of heroin
use are injections, intranasal administration and
inhalation by smoking.

The general term "opioids” refers to opiates
and their synthetic analogues, which may be half
or completely artificial, but similar in their action
to morphine. Therefore, opioids are widely used
as analgesics for acute and chronic pain, as well
as anesthesia for surgery.

Synthetic opioids can differ significantly in
structural terms and have significant potency.
This group of drugs includes many different sub-
stances, including a number of derivatives of fen-
tanyl, methadone, buprenorphine and AH-7921
and many others. The importance of synthetic
opioids in the current structure of drug poisoning
is so great that our separate study will soon be
devoted to this topic.

Conclusions

According to the results of toxicological
screening in 1990-2020, it was found that natural

opium products remain an important component
of the spectrum of narcotic drugs that cause poi-
soning, and their structure has changed signifi-
cantly during the study period.

1. It is established that the first step in the aver-
age annual growth rate is occupied by:
buprenorphine (+7.95%), morphine (+7.6%) and
heroin (+6.04%); negative indicators of average
annual growth are shown by narcotic products
based on poppy straw, or "shirka” (-9.38%) and
opium alkaloids (-2.55%).

2. During 2010-2020, the average annual
growth rate of positive tests for methadone
reached a record (+39.3%) at R2=0.8904;
methadone clearly demonstrates the trend of
consumers switching from natural products
based on opium to the use of semi-synthetic and
synthetic opioids.

3. The dynamic change of the spectrum of
drugs, as an object of chemical analysis, neces-
sitates the search for new methods of chemical
and toxicological research and increase the
material and technical level of specialized chem-
ical and analytical laboratories.
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nPOAYKTU NPUPOLHOIO OMIKO B CYYACHIA CTPYKTYPI HAPKOTUYHUX OTPYEHb
(Orn114 NITEPATYPU TA PE3YJIbTATU CKPUHIHIY HA HAPKOTUKU Y 1990-2020 pp.)
H.B. Kypainb
JepxaBHe nianpuemcTBo «HaykoBumii LIEHTP NPEBEHTUBHOI TOKCUKOJIOTI, Xap4oBoi Ta XiMidHOi 6e3neku
imeHi akagemika J1.1. Measens MiHictepcTBa 0XopoHu 340p0B'S Ykpainn», M. Knis, YkpaiHa

PE3IOME. He3Baxarto4n Ha CTpiMKe 30i/bLLeHHS 0OCSriB CrIOXUBAHHSI CUHTETUYHMX HapkoTukiB y CLUA, kpai-
Hax €sponetickkoro Coto3y Ta 6araTb0oX iHLLUMX PerioHax CBITY, HAPKOTUYHI Ta NCUX0aKTUBHI PEYOBUHU Mpu-
POAHOrO MOXOMAXEHHS 3aNNLLIAIOTLCS aKTyaslbHUM 00°EKTOM AOCAIAXEHHS] TOKCUKOJIOTIB.

Merta. AHani3 pe3ynbTaTiB CKPUHIHTY Ha HapkoTuku rpynu onito 3a 1990-2020 pp. Ta ixHiv Brms Ha Gopmy-
BaHHSI rOCTPUX HEHABMUCHMX OTPYEHb Cepes A0POCIOro HaceneHHs M. Kuesa.

Marepianu Ta metogn. [poBeneHO PeTPOCeKTUBHWI aHai3 3BITiB TOKCHKOI0riYHOI nabopatopii Knicbkoi
MICbKOI KNiHIYHOI nlikapHi WBuakoi meamyHoi gornomory 3a 1990-2020 pp. npo pe3ynbTaTi XiMiKo-TOKCUKOJIO-
rYHOro CKPUHIHIY Ha BMICT HAPKOTUYHMX PEYOBUH Y OCI0 3 AiarHO30M: «[0CTpe HapKoTuYHe oTpyeHHSs» (MKX-
10:T40.0-T40.3). BukopuctaHo meroau: imyHoxpomatorpadiyHmii aHania (IXA), xpomarorpagis y ToHkomy
wapi copbeHTy ( TLLIX) Ta rasopignHHa xpomartorpadgis 3 Mac-crnekTpansHum aetektysaHHsaM (ITX/MC).
Peaynbtatn. 3a ogiuivinnmm gaHumu, B Ykpaidi y 2019 p. pe4oBuHM, 1110 CTaM NPUYMHOK 3BEPHEHHS OCIO 3a
MeANYHOI0 [OMNOMOrow, PO3MNOAINEHI HACTYNHUM YuHOM: onioian — 68,53%; kaHabiHoign — 6,84%, kokaiH —
0,08%; ramounHorexn — 0,04%; iHwwi HapkoTukmn — 24,51%. Cepen ocib, nomepsimx BHaCiA0K OTPYEHb Hap-
koTukamu, Yactka oniatiB T40.2 (kogeiH, mopiH) ctaHosuna 16%;, onivi T40.0 — 4%; meTtanoH T40.3 - 23%,;
iHLwnx HapkoTukiB T40.4 (netuanH) — 2%, 140 pa3omM cTaHoBUTL 45%. 3a pe3ynbTatami XiMiko-TOKCUKOOri4-
HOro CKPUHIHIY Ha BMICT OriaTiB BCTAHOBJIEHO, L0 NePLLY CXOAMHKY 38 TEMIOM CEPEAHbOPIYHOO 3POCTaHHS
nocigatotb: 6ynpeHopiH (+7,95%), mopgiH (+7,6%) i repoiH (+6,04%). SMEHLLEHHS KiflbKOCTi O3UTUBHUX
TecTiB Biabynocs y rpyni oniatiB — «wmpkn» (-9,38%) i ankanoinis onito (-2,55%). OctarHi 10 pokiB BigbyBa-
€TbCSI MPOrPEecUBHE 3POCTaHHS LLOPIYHOI KibKOCTi MO3UTUBHUX TECTIB Ha BMICT MeTafaoHy (+39,3%) npu
R2=8904, 110 cBigYTE MPO CTABILHICTH TEMITY 3POCTaHHS MOKa3HUKA.

BucHoBku. Oniatvi npoJ0BXYIOTb 3aiMaTv BaroMuii CErMEHT Y CTPYKTYPI HAPKOTUYHUX PEYOBUH, A€ CBOI MO3uLii
3a nepiong 1990-2020 pp. nocwmmm GynpeHopgiH, MopgiH i repoiH Ha ¢GoHi nocnabneHHs no3uuii onito
(«LLUNPKK») Ta ankanoiais onito; 0AHOYACHO BifjOYBAETHLCS LLIBMAKE 30i/bLLIEHHS YACTKU HAMIBCUHTETUYHUX | CUHTE-
TUYHMX OMioiaiB. 3a3HaqeHi 3MiHY 00YMOBJIOIOTb HEOOXIAHICTb MOCTIAHOIO YA0OCKOHAIEHHS] METOLIB XiMiKO-TOK-
CUKOJIOMYHUX AOCTIIKEHb NPOAYKTIB Orit0, KIIHIYHOI 4iarHOCTVKM Ta NPOQINaKTVKy oB’a3aHuX 3 HUMY OTPYEHb.
Knto4oBi cnoBa: oniaty, HAPKOTUYHI OTPYEHHS.

nPOAYKTbI MPUPOAHOIO ONnsi B COBPEMEHHOW CTPYKTYPE OTPABJIEHWA HAPKOTUKAMM
(OB30P JINTEPATYPbI U PE3YJIbTATbl CKPUHUHIA HA HAPKOTUKU B 1990-2020 rr.)
H.B. Kypawnb
locynapcTBeHHoe npeanpusiTue «HayyHbii LEHTP MPEBEHTUBHOW TOKCUKOJIOMN, NMULLEBO U XUMUYECKOM
b6e3onacHocTn umeny akanemuka J1.M. Measens MuHnucTepcTBa 34paBooxpaHeHns YkpauHsl», . Kues,
YkpanHa

PE3IKOME. HecmoTpsi Ha CTPEMUTESILHOE YBEINYeHne 00bEeMOB OTPEeOIEHUS CUHTETUHECKUX HAPKOTUKOB B
CLIA, ctpaHax Eponevickoro Coo3a N MHOMX APYryux PernoHax Mupa, HapKoTUYECKNE M MCUXOaKTUBHBIE
BeLLEeCcTBa MPuUpPOLHOro MNPONCXOXAEHUS OCTalOTCS akTyasbHbIM 00bEKTOM UCCEA0BaHUS 4151 TOKCUKOJIOrOB.
Uens. AHanu3 pe3ynbTaToB CKPUHUHIA Ha HapKoTuku rpynnbl onus 3a 1990-2020 rr. n ux BavsiHue Ha ¢op-
MUpPOBaHWE OCTPbIX HEMPEAHAMEDEHHbIX OTPAaBAEHWI Cpeam B3POCI0ro HaceneHus r. Knesa.

Martepuanbl n metToabl. [1poBeseH PETPOCNEKTUBHbLIM aHanN3 0TYETOB TOKCHKOJIOrMYECKO 1abopaTopum
KneBckoii ropoackom KnmHNYeCKou 60/1bHULbI CKOPO MeanLMHCKoV nomoLum 3a 1990-2020 rr., pe3ynbTaToB
XUMUKO-TOKCUKOTOTMYECKOrO CKPDUHMHIA HA COAEPXaHWe HapKOTUYECKUX BELLECTB y /vl C ANArHO30M
«OcTpoe HapkoTnyeckoe otpasneHne» (MKB-10:T40.0-T40.3). [puMeHsancs MeTobl: UMMYHOXPOMAaTorpa-
¢uyeckunii aHanm3 (UIXA), xpomatorpagusi B TOHKOM crioe copbeHTa (TCX) n ra3oxuakoCcTHasl XpomaTorpa-
¢us ¢ macc-cnekTpasibHbiM getektupoBaHmnem (FX/MC).

Pesynbratsl. [1o opuumansHbiM gaHHeIM B YkpavHe B 2019 rogy BeluecTsa, cTaBLUne NPUYNHON 00paLLeHns
3a MeaNLIMHCKOM MOMOLLbIO, Pacipeaennanch caeayolmm obpasom: onvonasl — 68,53%; kaHHabUMHOWUb! —
6,84%; kokanH — 0,08%; ranmoumHoreHsi — 0,04%; apyrne HapkoTukn — 24,51%. Cpeav v, ymepLLmx BClea-
CTBUE OTPABAECHWI HAPKOTUKamu, fons ormatoB T40.2 (kogewH, MmoppuH) coctasuna 16%; ormii T40.0 — 4%;
metanoH T40.3 - 23%,; apyrux HapkotukoB T40.4 (netuamH) — 2%, 410 coctaBuio 45%. o pesynbTatam
XUMUKO-TOKCHKOIOMMYECKOIr0 CKPUHUHIA Ha COAEPXAaHNE ONMATOB YCTAHOBIEHO, YTO NepBOE MECTO M0 TEMITY
CpeaHeroAoBoro pocra 3aHuMaloT: OyrpeHopuH (+7,95%), moppuH (+7,6%) n repouH (+6,04%).
YMeHbLUEeHNE KO/IMHECTBA MOI0XNTE/IbHBIX TECTOB MPOM3OLLIIO B rpyrne onuatoB — «wmpka» (—9,38%) n
ankanowaos onwvsi (—-2,55%). 3a nocneanue 10 neT npon3oLLesn nPorpPecCuBHbIN POCT €XEroaHoro Koamye-
CTBa r0JI0XNTENIbHBIX TECTOB Ha coaepxaHne metanoHa (+39,3%) npu R2=8904, yTo cBuAETENILCTBYET O CTa-
OUSILHOCTY TeMna U3MEHEHUS Nokasartesis.

BeiBogbl. Onviatsl MPOAOIKAKOT 3aHUMATh BECOMbIV CEFMEHT B CTPYKTYPE HaPKOTUYECKMX BELLECTB, A€ CBOU
noauumy 3a nepuog 1990-2020 rr. yeunnm 6yrnpeHopduH, MOPOUH 1 reponH Ha oHE 0CaabeHNs Mo3nLmMn
onus ( «LunpKa») u anKaaouaoB Onusi; 0OHOBPEMEHHO MPOU30LLIIO BbICTPOE yBE/IMHEHNE A0N NOSYCUHTETY-
YECKUX U CUHTETUYECKUX ONMOMAOB. YKa3aHHbIE W3MEHEHWs OnpenesnsioT HeoOX0ANMOCTb MOCTOSIHHOMO
COBEPLUEHCTBOBAHWSI METOAOB XUMMKO-TOKCUKOJIOMMYECKUX NCCAEA0BaHNIA MPOAYKTOB ONusl, KIMHUYECKOM
ANarHoCTYKN U NPOQUNAKTUKN CBSI3aHHBIX C HUMU OTPABJIEHWIA.

Knio4yeBbie cnoBa: onvatbl, OTPABIEHNS HAPKOTUKAMM.
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