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Abstract

Use of chemicals classified collectively as the so-called new drugs that include narcotic replace-
ment drugs and new psychoactive substances constitutes a phenomenon adversely affecting
human health. These drugs may contain new, often undescribed chemical compounds, whose
health and social effects are difficult to predict fully. Analyses of the chemical composition
of new drugs have confirmed that they contain compounds with psychoactive effects; however,
their content and proportions of the particular components vary. Use of addictive substances has
become widespread due to the currently prevailing fashion as well as their entertaining nature.
They affect the physical and psychosocial health of individuals, causing serious consequences
for them, their families and the society at both social and economic levels. Therefore, prevention
of the use of new drugs aims at promoting a healthy lifestyle with reference to mental and
physical health. As new psychoactive substances appear on the market, recommendations are
being made on an ongoing basis covering new substances, for example ones identified in Poland,
that have the potential to affect human health or life. It is difficult to list the most dangerous
and addictive substances. Selected substances are discussed in this paper. Prevention of the
problems associated with use of the new drugs consists mainly in sharing knowledge about
effects of these substances on the human body, dispelling myths about their supposed harmless-
ness as well as appealing to the value system of the recipients, also in the context of building
a healthy and mature personality.
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INTRODUCTION

Reports of intoxication incidents due to the use of illegal stimulants
appear in the media almost every day. These range from articles in various
magazines and journals, through reports on TV news programs and radio,
to documentaries. All of them raise the topic of drugs, including new drugs,
such as narcotic replacement drugs (NRD) and new psychoactive substances
(NPS). In general, narcotic replacement drugs and new psychoactive sub-
stances have come to be known as new drugs. They pose a significant prob-
lem for public health as well as for a wide range of healthcare professionals,
Emergency Medical Teams (EMT), educators, psychologists and legislators
in many countries. This is mainly related to a very rapid increase in the
number of substances and their high chemical similarity (Sadlo et al. 2021).

Substances with psychoactive effects (smart drugs, designer drugs) have
accompanied mankind since the dawn of humanity. It is estimated that use
of agents (plants and decoctions) with psychoactive effects for cult purposes
may have taken place around since at least 9.000 BC. In the Neolithic
period, a fly agaric decoction that demonstrated strong hallucinogenic effects
was used. As reported in the literature, man has been cultivating and using
poppy seeds in the Mediterranean region since about 6.000 BC, opium
since at least 3.000 BC, while marijuana has been smoked since 500 BC.
Undoubtedly, they were applied for medicinal purposes to put people to
sleep, to calm agitated individuals, crying children, to anaesthetize during
surgical procedures as well as for all types of pain and ailments. Plants with
narcotic effects were used to poison arrows and spears, which could lead
to death by suffocation or paralysis of the heart muscle when used in strong
concentrations of the toxic substance. There are reports describing the use of
highly concentrated psychoactive substances for euthanasia, surreptitious
poisoning, or for numbing before being burned alive (Serrano 2018,
Chmielewski et al. 2020, Fatur, Kreft 2020, Rakesh et al. 2022). However,
these substances were used by humans at that time without complete aware-
ness of their negative health consequences

The problem of chemical addiction as one of the largest social problems
of the modern world was observed in the second half of the 20th century.
It coincided with the actions initiated by President Richard Milhous Nixon
in the United States called the War on Drugs. As a result, worldwide dele-
galisation of the substances classified as “classic drugs” began. In order
to avoid legal consequences and to circumvent the law, a market for creation
and production of new drugs (NRD/NPS) was established, which, unlike
those already known to medicine, proved unpredictable in their health and
social effects (Chmielewski et al. 2020).

Addiction constitutes an intense desire of an individual to possess what
his or her mind desires. Addiction is a complex biological and psychological
event that specific social factors contribute to. More specifically, with regard
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to addiction to psychoactive substances, it is believed that this is a mental or
physical condition characterized by the need to take substances continuously
or periodically in order to experience the effects of the substance or to avoid
the discomfort caused by withdrawal (Pickard 2021). Health and social con-
sequences of the use of the new drugs (NRD/NPS) is becoming an increasing-
ly important public health problem. The use of the new drugs (NRD/NPS)
may not only cause various negative health consequences, but it can also be
a cause of death. As a result, it is so important to raise public awareness
through extensive educational activities from the beginning of the educational
process aimed at spreading knowledge about their negative effects and influ-
ence on human health (Motyka et al. 2017).

Currently, the Internet has become a place for dissemination of the new
drugs (NRD/NPS) on an unprecedented scale. This is because it provides
ideal conditions for global trade. Users can directly contact the seller, receive
regular notices of new products by e-mail or text messages and share them
with others. People interested in taking new drugs (NRD/NPS) easily share
their knowledge and the network allows access to various forms of informa-
tion transfer. New drugs (NRD/NPS) and information on their effects are
thus available to almost everyone, and trafficking occurs mainly through
numerous illegal websites (Corazza et al. 2012). As data from Statistics
Poland (GUS) show, disorders caused by the use of psychoactive drugs
in Poland constituted in 2021 the third most numerous distinguished group
of diseases under psychiatric treatment, namely 2.9% of the total number
of patients (i.e. 53.6 thousand people, 13.6% more than in 2020 and 16.9%
more than in 2019). These include addiction and abstinence syndromes,
acute poisoning and harmful use, psychotic disorders. For this group
of diseases, the rate of patients per 100.000 people from the Polish popula-
tion in 2012 was 141, which was higher by 18 people than in 2020 and
by 22 people in 2019. The highest prevalence rates for these diseases were
recorded in the following provinces (voivodeships): tédzkie (234 patients per
population of 100.000 people) and mazowieckie (233), while the lowest ones
were noted in the following provinces: warminsko-mazurskie (84) and
podkarpackie (47) (CSO 2022). In 2023, the Monitoring Information System
for Narcotic Replacement Drugs and New Psychoactive Substances recorded
28 deaths after using substances with effects on the central nervous system
(GUS 2023). The above data clearly indicate that efforts to counteract
the distribution of the new drugs (NRD/NPS) require not only effective
measures, but also the studies of this phenomenon. Despite widely promoted
prevention programs, addiction is one of the largest current public
health challenges. A coherent drug policy requires a rational combination
of criminal interference with medical, therapeutic and preventive measures
(Celinska-Chomiuk 2019). A holistic model of education, assuming the focus
on the human being as a whole, is of great importance as well.

Every year, up to a few dozens of new drugs (NRD/NPS) appear on the
market. There is a lack or very little literature data regarding their physico-
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chemistry, pharmacology or toxicity. All this is means that poisonings with
the above compounds are very difficult to identify and only a quick diagnosis
gives a chance for the implementation of proper treatment. The dynamic
development of the market for new drugs (NRD/NPS) requires toxicologists,
chemists, analysts to update the library of data on new psychoactive sub-
stances on a constant basis.

The scale of intoxication incidents with new drugs (NRD/NPS) in Poland
from 2015 to 2023 with division according to voivodeships is presented
Table 1, while Table 2 shows fatal intoxication cases reported to the Monitor-
ing Information System for Narcotic Replacement Drugs and New Psychoac-
tive Substances in the period 2017-2023.

Table 1

Number of intoxication incidents involving NRD/NPS in the years 2015-2023 in Poland
by voivodeships according to data of the Chief Sanitary Inspectorate
(Chief Sanitary Inspectorate Report 2015-2016, 2017-2018, 2019, 2020, 2021, 2022, 2023)

Voivodeship 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
Dolnoslaskie 280 114 110 141 69 24 29 19 7
Kujawsko-pomorskie 480 208 250 262 129 73 23 19 16
Lubelskie 206 189 190 274 85 18 10 2 0
Lubuskie 412 143 63 157 105 23 1 15 36
Lédzkie 1499 | 1441 | 961 | 1094 | 625 250 187 47 28
Matopolskie 149 112 279 150 56 27 39 73 61
Mazowieckie 433 203 271 304 136 46 12 13 4
Opolskie 30 6 12 16 6 1 1 0
Podkarpackie 143 39 21 52 20 0 1 0 1
Podlaskie 142 48 54 52 24 12 5 3
Pomorskie 390 253 176 110 67 36 13 6
Slaskie 1854 | 987 | 1266 | 1114 | 595 171 45 16 56
Swietokrzyskie 132 142 106 63 16 6 7 2 5
Warminsko-mazurskie | 308 98 118 94 44 4 1
Wielkopolskie 712 324 395 290 139 79 109 72 27
Zachodniopomorskie 187 62 52 85 32 36 34 10 12
Total 7357|4369 (4324|4258 | 2148| 806 517 303 264

Source; the authors

NEW DRUGS - NARCOTIC REPLACEMENT DRUGS
AND NEW PSYCHOACTIVE SUBSTANCES

Use of NRD and NPS, i.e. substances classified together as the so-called
new drugs, is one of the undesirable phenomena adversely affecting not only
the health of individuals, but public health in the broadest sense. In Poland,
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Table 2
Number of deaths involving NRD/NPS in the years 2017-2023 in Poland
by voivodeships according to data of the Chief Sanitary Inspectorate
(Chief Sanitary Inspectorate Report 2017-2018, 2019, 2020, 2021, 2022, 2023)
Voivodeship 2017 2018 2019 2020 2021 2022 2023
Dolnoslaskie 0 16 13 0 1 1 1
Kujawsko-pomorskie 0 5 11 0 2 9 10
Lubelskie 2 12 1 1 0 0
Lubuskie 1 11 0 0 0 1
Lédzkie 1 16 2 0 3 0
Matopolskie 5 1 6 0 0 0 0
Mazowieckie 2 3 72 3 0 0 2
Opolskie 0 4 2 0 0 0 0
Podkarpackie 0 2 1 0 3 1 1
Podlaskie 0 3 1 0 0 0 0
Pomorskie 2 2 8 4 0 0 0
Slaskie 2 67 41 2 0 1 4
Swietokrzyskie 1 0 1 0 0 0 0
Warminsko-mazurskie 0 1 5 1 1 0 8
Wielkopolskie 2 9 5 1 3 0 0
Zachodniopomorskie 1 10 7 0 0 0 1
Total 27 162 184 17 11 15 28

Source: the authors

the illegality of psychotropic substances and narcotics is provided for by the
amended Act on Counteracting Drug Addiction of 29 July 2005 (the 2005
Act), according to which a substance or groups of substances of natural
or synthetic origin in pure form or in the form of a preparation that has an
effect on the central nervous system, other than a psychotropic substance
and narcotic agent that poses health or social risks comparable to those
caused by a psychotropic substance or narcotic agent, or that copies the
effects of these substances, is considered to be a new drug (Chmielewski
et al. 2020).

Among new drugs (NRD/NPS) available on the market, the following
ones are mainly present: synthetic cannabinoids — a very numerous (about
150 substances), heterogeneous group of compounds; synthetic cathinones —
nearly 200 compounds with a chemical structure structurally similar
to a natural cathinone, amphetamine and similar to its action on the central
nervous system; synthetic hallucinogens — equivalents of LLSD, mainly sub-
stances from the NBOMe group, posing a huge threat to life and health due
to their effects on the serotonin system; and synthetic opioids — a group
of fentanyl derivatives and non-fentanyl substances, many times stronger
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than classical opioids, with a significant risk of death as a result of their use
(Zawilska, Wojcieszak 2013, Majchrzak et al. 2018, Chmielewski et al. 2020).

A range of types of psychoactive substances is immense although
it is worth distinguishing the following groups: synthetic cathinones, synthe-
tic cannabinoids, opioids, benzodiazepines, phenylethylamines or trypt-
amines.

CATHINONE

Cathinone 1s the main alkaloid found in young leaves and shoots of the
qat (Catha edulis, khat), an evergreen plant naturally occurring in the north-
eastern part of Africa and the southwestern part of the Arabian Peninsula.
Cathinone is a derivative of phenylethylamine and being structurally similar
to catecholamines, it acts on the central nervous system and the sympathetic
part of the vegetative system. Due to their structure and structural similar-
ity to amphetamine, cathinone analogues are also called B-keto-amphet-
amines (Wabe 2011, Valente et al. 2014).

SYNTHETIC CATHINONES

Synthetic cathinones belong to the group of organic stimulants. They
demonstrate pharmacological effects similar to amphetamine or metham-
phetamines. Synthetic cathinones are structural analogues of cathinone,
an alkaloid with psychostimulant effects that occurs in the gat (Catha edulis;
khat), a traditionally popular plant remedy in African countries. The chemi-
cal structure of these compounds is largely similar to the structure
of amphetamine and ecstasy. Synthetic cathinones exhibit stimulant and
empathogenic effects (Kaizer-Bedkowska, Kucia 2017, Wronikowska,
Budzynska 2020).

SYNTHETIC CANNABINOIDS

Synthetic derivatives of cannabinols are the most numerous group
among the new psychoactive substances. They belong to the CB1 cannabi-
noid receptor agonists. Synthetic cannabinoids constitute a group of sub-
stances that includes both compounds naturally occurring in cannabis sativa,
but also their synthetic analogues or metabolites. Synthetic cannabinoids are
a group of compounds that have effects on cannabinoid receptors in the
brain. Furthermore, it can be said that that they act similarly to A-9-tetrahy-
drocannabinol (THC), the main active ingredient in cannabis. Products
containing synthetic cannabinoids are largely in the form of shredded
green-coloured dried plant material and are intended to be smoked
(Kaizer-Bedkowska, Kucia 2017, Piechaczek et al. 2022).
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OPIOIDS

Opioids are a group of substances with effects on opioid receptors.
The term is used to describe natural (e.g. morphine), semi-synthetic
(e.g. heroin) and synthetic (e.g. narcotic painkillers, including fentanyl) com-
pounds with varied chemical structures. Opioids demonstrate an analgesic
effect. Opioids include all substances with effects on opioid receptors: natural
opilates, semi-synthetic poppy alkaloids, their synthetic derivatives and
endogenous peptides. Natural opiates include: codeine, morphine, oripavine,
pseudomorphine, tebaine. Semi-synthetic opioids include: oxycodone, hydro-
morphone, oxymorphone, hydrocodone and heroin. Synthetic opioids are
chemically modified to replicate natural substances and they include trama-
dol, fentanyl, buprenorphine, tapentadol, methadone, levorphanol, propoxy-
phene, loperamide and pethidine (meperidine). According to users, opioids
can be taken intravenously, inhaled, orally or as patches (Zaporowska-
-Stachowiak et al. 2019).

BENZODIAZEPINES

Benzodiazepines constitute a group of organic chemical compounds that
display anti-anxiety, sedative, sleep-inducing or anticonvulsant effects.
Chemically, benzodiazepines (alkyl, triazole, halogen, phenyl, etc.) are deriv-
atives of benzo-1,4-diazepines. The basic chemical structure is formed
by a combination of the benzene ring with a seven-membered heterocyclic
diazepine ring. Benzodiazepines act by enhancing the action of the natural
chemical in the brain, namely GABA (y-aminobutyric acid), which is a neu-
rotransmitter responsible for transmission of the information between brain
cells (neurons) — Bienkowski (2016).

PHENYLETHYLAMINES

New synthetic phenylethylamines belong to the group of “entactogens”
or ‘empathogens’, i.e. substances that induce increased empathy and a need
to interact with the public in users. Phenylethylamines are a large group
of organic chemicals, of which the best-known drugs in Europe are amphet-
amine, methamphetamine and MDMA (3,4-dimethoxymethamphetamine).
Furthermore, this group is also referred to as amphetamine stimulants
(ATS), although many compounds in this class do not stimulate the central
nervous system. The best-known new drugs of this group belong to the
so-called 2C-X series, where X stands for an atom or a chemical group sub-
stituted at position 4 (para) to the benzene ring of 2,5-dimethoxyphenethyl-
amine. Their representatives include the following: 2C-B (4-bromo-), 2C-I
(4-10do-), 2-C-T-2 (4-ethylthio) — Kaizer-Bedkowska, Kucia (2017), Puchalo-
wicz et al. (2018).
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TRYPTAMINES

The tryptamines synthesised today are copies or analogues of natural
neurotransmitters in plants, fungi and animals, known since the 1950s.
In the tryptamine molecule and its derivatives, we can distinguish an indole
ring attached to an amino group with a two-carbon aliphatic chain. We can
group tryptamine derivatives, among others, into simple tryptamines
(without substituent in the indole ring, having a substituent in position 4
of the ring and a substituent in position 5) as well as the so-called ergolines
(Kaizer-Bedkowska, Kucia 2017).

PIPERIDINES AND PYRROLIDINES

Piperidines and pyrrolidines are organic chemical compounds from
the group of heterocyclic compounds. Piperazines belong to a group of CNS
stimulants structurally similar to amphetamine. Their mechanism of action
is related to an increase in dopamine and norepinephrine concentrations
through an increase in their release with simultaneous inhibition of reuptake
(Kaizer-Bedkowska, Kucia 2017).

The most commonly detected psychoactive substances in Poland in 2017
are presented in Table 3.

Table 3

Most frequently detected psychoactive substances in Poland in 2017 according to the Chief
Sanitary Inspectorate (Chief Sanitary Inspectorate Report 2017-2018)

Name of the substance Substance group %
4-CEC synthetic cathinones 17.68
NiPP synthetic cathinones 12.37
HEX-EN synthetic cathinones 10.83
5F-ADB synthetic cannabinoids 7.87
PV8 synthetic cathinones 6.72
NEP synthetic cathinones 5.70
MDMB-CHMICA synthetic cannabinoids 4.11
3-CMC synthetic cathinones 4.07
4-CMC synthetic cathinones 3.568
NEMNP synthetic cathinones 2.25

ADVERSE HEALTH EFFECTS

New drugs (NRD/NPS) enter the market without any studies on their
toxicity or toxicokinetics. Unknown effects of these drugs pose a direct threat
to health and even loss of life of their users. In terms of their effects on the
human body, new psychoactive substances (NPS) can be divided into com-
pounds with stimulant, psychedelic and dissociative effects.
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Unfamiliarity of the ingredients applied in the production of new drugs
(NRD/NPS) poses the greatest danger to users of these substances. Most
frequently, they cause overexcitement, feelings of relaxation and even
psychedelic and hallucinogenic states. Taking into account the fact that some
new drugs (NRD/NPS) are multicomponent, this enhances their effects
and — at the same time — makes the detoxification process more difficult
(Lubecka et al. 2019). New drugs (NRD/NPS) are not well-known taking into
consideration their physicochemical properties as well as their effects on the
human body, which poses a risk to life and health (Wieckiewicz et al. 2020).

Use of cathinone derivatives can lead to acute toxic effects, particularly
impairment of the cardiovascular function (e.g. changes in blood pressure,
cardiac arrhythmias), including disorders resulting in loss of consciousness
and cardiac arrest. Synthetic cathinones are most commonly administered
intranasally, by snorting the powdered form and absorption through the
nasal mucous membranes, as well as orally, mostly in the form of tablets,
capsules, solutions or injections (Kaizer-Bedkowska, Kucia 2017, Wieckiewicz
et al. 2020).

The most common symptoms following the use of synthetic cannabinoids
may include cardiovascular dysfunction, kidney damage and acute respira-
tory changes. The use of products containing synthetic cannabinoids can be
similar to those induced by cannabis preparations, that is mood swings and
well-being changes, impaired motor coordination, nausea, dizziness, or apa-
thy and delusions. Moreover, their long-term use is considered to be asso-
ciated with a higher risk of developing tolerance and addiction than in case
of using the cannabis herb (Bialas et al. 2017).

Negative effects of opioids on the human body are well-known. Use of opioids
can have serious health consequences that include development of tolerance
and addiction as well as respiratory depression, which can result in death.
Noted symptoms after taking opioids include euphoria (narcotic effect), psy-
chomotor slowing of breathing and heart rate, analgesia, dizziness or concen-
tration problems. As a result of their enormous effect on the nervous system,
they cause a reduced temperature of the whole body, constriction of the
pupils and abolition of their reaction to light, abolition of the cough reflex,
bradycardia, severe hypotension, vasodilation and inhibition of intestinal
peristalsis, which puts the body into a state of hibernation (Pasternak et al.
2015). In acute intoxication incidents, there is a depressive effect on the cen-
tral nervous system, demonstrated by decreased activity, to an occurrence of
deep coma. There is a reduction in blood pressure, bradycardia, analgesia,
nausea and vomiting. Paralysis of the vasomotor and respiratory centres
occurs, resulting in possible death (Bialas et al. 2017).

The most serious side effects of use of benzodiazepines include depres-
sant effects on the central nervous system. Their side effects are dizziness,
drowsiness, impaired motor coordination and muscle weakness (Perzynski
et al. 2015).
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Substances belonging to the phenylethylamine group display psychoac-
tive effects (stimulants, psychedelics, empathogens), based on changes in the
levels of monoamines, which are neurotransmitters in the central nervous
system. Substances such as MDAT (methylenedioxy-2-amino-tetraline)
or NRG-2 show amphetamine-like effects. Other substances belonging to this
group include ‘Ivory Wave’ (deoxypipradrol) and ‘Bromo-dragonfly’. The latter
induces a strong hallucinogenic effect accompanied by paranoid symptoms
and mood disorders (Gibbons 2012, Kaizer-Bedkowska, Kucia 2017).

Table 4 presents the identified psychoactive substances divided into
groups contributing to deaths in 2019, while Table 5 shows the most com-

Table 4

Identified psychoactive substances by groups contributing to deaths in 2019
according to the Chief Sanitary Inspectorate (Chief Sanitary Inspectorate Report 2019)

Psychoactive substances Number of deaths
Classic drugs 67
Opioids 48
Cathinones 28
Benzodiazepines 23
Cannabinoids
Phenylethylamines
Piperazines
Other 15

monly observed adverse reactions to intoxication with new psychoactive sub-
stances from the group of synthetic cathinones. Table 6 presents the most
frequently observed adverse reactions to intoxication with new psychoactive
substances from the group of the synthetic cannabimimetics.

As life has shown, the market for new drugs (NRD/NPS) can be com-
pared to the development of civilisation. Consequently, it is not possible
to describe and present all substances that appear on the market. This is
because each day new compounds which according to current legislation can
be classified as new drugs (Act 2005) are created. The above means that the
problem of new drugs is a current challenge for public health and education,
despite undertaken legal, preventive and prophylactic measures.

CONCLUSIONS

The reviewed toxicology of described new drugs (NRD/NPS), although
covering only their small proportion, unambiguously suggests that these
compounds constitute a real and serious health threat to society. The num-
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Table 5

Symptoms in the course of intoxication with synthetic cathinone psychoactive substances
in the course of toxic syndrome (Lubecka et al. 2019)

Synthetic cathinones

Adverse effects

from the most frequently observed to the rarest

Psychiatric

agitation (50-82%)

aggression (57%)

hallucinations (27-40%)

disorientation (14-34%)

fear (15-17%)

insomnia (4%)

catatonia (1%)

anhedonia (BD)

Cardiovascular

tachycardia (22-56%)

hypertension (4-25%)

palpitation (11-28%)

chest pain (6-28%)

dyspnea (8-11%)

Neurological

headache (5-17%)

pupil dilation (7-13%)

blackout (8-12%)

paresthesias (4%)

convulsion (2-4%)

dystonias (2%)

shiver (2%)

Metabolic

hyponatremia (BD)

hypokalaemia (4%)

acidosis (1%)

Gastrointestinal

nausea, vomiting (5-22%)

abdominal pain (2-5%)

Renal

elevated creatine levels (1-5%)

acute kidney injury (BD)

BD — lack of data

ber of identified new drugs (NRD/NPS) continues to grow, similarly to the
interest in their use. The profile of abused psychoactive substances is con-
stantly changing. There is a lack of structured information on the scale
of the phenomenon, its epidemiology or the harm related to the use
of these substances. As a result, knowing the negative effects of new drugs
(NRD/NPS), it 1s extremely important and legitimate to educate the society
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Table 6

Observed toxic effects in the course of poisoning with new psychoactive substances
from the group of synthetic cannabimimetics (Lubecka et al. 2019)

Synthetic cannabimimetics

Adverse effects from the most frequently observed to the rarest
agitation (19-41%)

hallucinations (11-38%)

fear/panic attacks (21%)

disorientation (9-14%)

tachycardia (37-76%)

hypertension (10-34%)

changes in ECG (2-14%)

chest pain (7-10%)

dizziness (9-24%)

Psychiatric

Cardiovascular

consciousness disorders (2-17%)

Neurological drowsiness (17-19%)

hypoaesthesia/paresthesias (2-10%)

contractions/muscle fasciculations (7%)

hyperglycaemia (31%)
Metabolic hypokalaemia (28%)

other electrolyte disorders (2%)

Gastrointestinal nausea, vomiting (9-28%)

Renal renal failure (BD)

BD — lack of data

at each stage of its development. It is vital to disseminate all the information
about their potential harm, especially among young people. It should
be remembered that despite prevailing global drug policies, new drugs are
still being produced and consumed, which undoubtedly poses a major chal-
lenge to law enforcement, public health institutions, education, contemporary
toxicology and curative medicine.

Author contributions

J.C. — research design. J.C., J.B-B., BW, L. 7-D. — data analysis, and
writing the manuscript. All authors have read and approved the manuscript.

Conflicts of interest

The authors declare no conflict of interest. The funders had no role
in the design of the study; in the collection, analyses, or interpretation of
data, in the writing of the manuscript, or in the decision to publish the results.



35

REFERENCES

Chmielewski, J., Zeber-Dzikowska, 1., Walosik, A., Supinska, M., Wéjtowicz, B., Chmielowiec,
B., & Wojciechowska, M. (2020) ‘Dangerous chemical compounds as new psychoactive sub-
stances: contemporary health threats and educational challenge’, Przemyst Chemiczny,
99(12), 1786-1792, available: https://doi.org/10.15199/62.2020.12.20

Lubecka, B., Lubecki, M., Pudlo, R. (2018) ‘,Legal highs” — what we know about novel psycho-
active substances?, Psychiatria, 15(2), 99-109.

Rakesh, V., Mounika, A., Manasa, B., Sharma, J.V.C., & Gupta, A.V.S.S.S. (2022) ‘A Review on
Poisonous Plants: Medicinal Uses and Human Threats’, International Journal of Research
in Engineering, Science and Management, 5(1), 98-103.

Fatur, K., Kreft, S. (2020) ‘Common anticholinergic solanaceaous plants of temperate Europe-A
review of intoxications from the literature (1966-2018)’, Toxicon, 177, 52-88, available:
https://doi.org/10.1016/j.toxicon.2020.02.005

Serrano, R. (2018) ‘Toxic plants: Knowledge, medicinal uses and potential human health risks’,
Environment and Ecology Research, 6(5), 487-492, available: https://doi.org/10.13189/
eer.2018.060509

Sadto, 1., Guz, E., Wéjciuk, A., Brodowicz-Krdl, M., Kaczoruk, M., Kaczor-Szkodny, P. (2021)
‘Addiction to psychoactive substances as a public health challenge’, Medycyna Ogélna
i Nauki o Zdrowiu, 27(1), 70-76, available: https://doi.org/10.26444/monz/133713

Motyka, M. A., Rosinska, P., Konopielko, Z., Marcinkowski, J. T., Klimberg, A. (2017) ‘About
need for education of risks arising from use of new drugs’, Part 2. How to talk to children
and young people to listen to us?’, Hygeia, 52(3), 310-319.

Celinska-Chomiuk, P. (2019) ‘Between repression, prevention and therapy. A drug policy
in Poland — the legal, social and health-related context. Part I’, Serwis Informacyjny
Uzaleznienia, 1(85), 1-7, (in Polish)

Pickard, H. (2021) ‘Addiction and the self. No#s’, 55(4), 737-761, available: https://doi.
org/10.1111/nous.12328

Corazza, O., Schifano, F., Simonato, P., Fergus, S., Assi, S., Stair, J., ... & Scherbaum, N.
(2012) ‘Phenomenon of new drugs on the Internet: the case of ketamine derivative
methoxetamine’, Human Psychopharmacology: Clinical and Experimental, 27(2), 145-149.

Gléowny Urzad Statystyczny GUS (Statistics Poland) ‘Health and health protection in 2022,
(Zdrowie 1 ochrona zdrowia w 2022 roku). Warszawa 2023. https://stat.gov.pl/obszary-tema-
tyczne/zdrowie/zdrowie/zdrowie-i-ochrona-zdrowia-w-2022-roku,1,13.html (in Polish)

Zawilska, J.B., and J. Wojcieszak. (2013) ‘Designer cathinones - an emerging class of novel
recreational drugs’, Forensic Science International, 231, 42-53, available: https://doi.org/
10.1016/j.forsciint.2013.04.015

Majchrzak, M., Celinski, R., Kus§, P. et al. (2018) ‘The newest cathinone derivatives as designer
drugs: an analytical and toxicological review’, Forensic Toxicology, 36, 33-50, available:
https://doi.org/10.1007/s11419-017-0385-6

Act on counteracting drug addiction of 29 July 2005 (Dz.U. 2005 no 179 item 1485 with amend-
ments) https://isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU20051791485

Wronikowska, O., Budzyniska, B. (2020) ‘Toxicological profile and structure — activity relationship
of new synthetic cathinones’, Advances in Hygiene and Experimental Medicine, 74, 57-68,
available: https://doi.org/10.5604/01.3001.0013.9252

Wabe, N. T. (2011) ‘Chemistry, pharmacology, and toxicology of khat (Catha edulis forsk):
A review’, Addiction and Health, 3(3-4), 137.

Valente, M. J., Guedes de Pinho, P., de Lourdes Bastos, M., Carvalho, F., & Carvalho, M.
(2014) ‘Khat and synthetic cathinones: A review’, Archives of Toxicology, 88, 15-45.

Piechaczek, M., Smolik, M., Bystrowska, B. (2022) ‘The dark side of cannabis - synthetic canna-



36

binoids as the ,legal high”™, Farmacja Polska, 78(5), 235-248, available: https://doi.
org/10.32383/farmpol/152055

Zaporowska-Stachowiak, 1., Oduah, M. T. A., Celichowska, M., Dziuba, G., Mikotajczak, A.,
Perlinska, M., Sopata, M. (2019) ‘Opioids in clinical practice’, Palliative Medicine in Practice,
13(4), 221-228, available: https://doi.org/10.5603/PMPI.201

Bienkowski, P. (2016) ‘Benzodiazepines — A review of indications in psychiatry’, Psychiatria,
13(1), 44-46.

Puchatowicz, K., Chlubek, D. (2018) ‘Phenylethylamine and anandamide — natural psychosti-
mulants’, Farmacja Polska, 74(7), 405-410.

Kaizer-Bedkowska, M., Kucia, K. (2017) ‘Psychotic disorders related with use of novel psycho-
active substances’, Psychiatria, 14(3), 162-167.

Wieckiewicz, G., Smardz, J., Wieczorek, T., Rymaszewska, J., Grychowska, N., Danel, D.,
Wieckiewicz, M. (2020) ‘Patterns of synthetic cathinones use and their impact on depressive
symptoms and parafunctional oral behaviors’, Psychiatria Polska, 165, 1-19, available:
https://doi.org/10.12740/PP/OnlineFirst/115170

Bialas, T., Barczuk-Matuszewska, K., Posobkiewicz, M., Kucharska, 1., Klimberg, A. (2017)
‘New drugs in Poland — latest trends according to State Sanitary Inspection data of 2015-
2016, Hygeia, 52(4), 343-351.

Pasternak, E., Paénik, K., Plewka, N. (2015) ‘Opioids — from experimentation to addiction —
etiology, clinic and significant role of a nurse’, Pielegniarstwo Zdrowie Publiczne, 5(2), 209-214.

Perzynski, A., Ktebukowska, 1., Chmiel-Perzynska, I., Olajossy, M. (2015) ‘Benzodiazepine
dependence-the conditions of severe course’, Case report, Current Problems of Psychia-
try, 16(4).

Gibbons S. (2012) ‘,Legal highs” — novel and emerging psychoactive drugs: a chemical overview

for the toxicologist. Clinical Toxicology, 50(1), 15-24, available: https://doi.org/10.3109/1556
3650.2011.645952



