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ABSTRACT

In the last century, mankind has made significant progress in the search and study of new pain-relieving drugs through the
targeted synthesis of chemical analogs of natural opioids, cannabinoids, cocaine, and amphetamines. Experience with the
medical use of new synthetic opioids, cannabinoids, and amphetamines has shown not only their high analgesic efficacy but
also their high danger because of the risks of drug dependence and addiction, which have caused drug epidemics. The paper
described the history of relevant drug epidemics, and the pharmacodynamics and pharmacokinetics of the most dangerous
drugs, as well as the risks associated with drug epidemics, were outlined. Specifically, the risk of drug dependence to opioids,
cannabinoids, amphetamine, and cocaine was not recognized until too late. Therefore, the drug crisis was initially largely
iatrogenic. In recent decades, controls on the prescription of narcotic drugs have tightened; thus, drug addiction as iatrogeny
occurs less frequently. However, criminal elements of society have established clandestine production of drugs and their
realization in the youth and LGBT community disguising as new, fashionable designer drugs and devices for their use. Moreover,
new synthetic drugs differ from natural drugs in their stronger psychostimulant effects, ability to cause addiction after the first
use, and high risk of fatal poisoning. Thus far, no drugs were the treatment of opioid, cannabinoid, amphetamine, and cocaine
abuse. However, the development of specific vaccines for these drugs has begun in recent years. Active immunization of drug
abusers with specially created vaccines is expected to assist doctors in treating drug abusers in the future.
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OnuoupHas, kKaHHabuHouAHasA, KOKauHoBas

U MeTamdeTaMMHOBasA 3NUAEMUN.

UcTopua, dakTopbl pucKa, CBA3aHHbIE C HUMM,
U 0CO6EHHOCTU AEeUCTBMA HAaPKOTUKOB

AJ1. Ypakos', 1.[1. LLlabaHos?

! MixeBCcKan rocyaapcTBeHHas MeIMUMHCKas axkaneMus, Vkesck, Poccus;
2 YIHCTUTYT 3KCepUMeHTanbHOM MeanLHbI, CaHkT-TeTepbypr, Poccus

AHHOTALMA

lMoKkasaHo, YTo B MOCNEAHEe CTONETHE YENOBEYECTBO A0DMNOCH 3HAUYUTENBHBIX YCMEXOB B MOWUCKE M M3YYeHUM HOBbIX DO-
NEYTONSIOLLMX NEKAPCTBEHHbIX CPEACTB NYTEM LiefIeHanpaBieHHOro CUMHTE3a XMMUYECKMX aHanoroB MPUPOAHLIX OMUOMAOB,
KaHHabWHoMAOoB, KoKanHa M aMpeTaMnHoB. OnbiT MEAMLMHCKOTO MPUMEHEHUS! HOBBIX CUHTETUYECKUX OMMOWAOB, KaHHabu-
HOMAOB M aM(eTaMMHOB NOKa3as He TONIbKO MX BLICOKYH GoneyTonatowylo apdeKTUBHOCTL Npu 60NE3HAX, HO W BbICOKYIO
ONacHOCTb B CBSA3U C PUCKaMK Pa3BUTMA JIeKapCTBEHHOM 3aBUCMMOCTU M HAapKOMaHWUW, KOTOpble CTajn MPUYMHON HapKOTH-
YecKux anmuaeMuin. OnucbiBaeTcs UCTOPUS PasBUTUS COOTBETCTBYHLLMX HAPKOTUYECKMX 3MWUAEMMIA, YKa3bIBAKOTCA 0CODEHHO-
CTU hapMaKoaMHaMUKKU M QapPMaKOKMHETUKM Hanbonee onacHbIX HapKOTMKOB, a TAKXKE PUCKM, aCCOLIMMPOBAHHbIE C HAapKo-
TMYECKUMU 3NMUAEMUAMU. B 4acTHOCTM, YKa3bIBAETCA, YTO OMACHOCTb Pa3BUTMA JIEKAPCTBEHHOW 3aBUCUMOCTM K ONMOMAAM,
KaHHabuHomaaM, aMpeTaMuHy M KOKauHy Bbina oueHeHa ¢ 0mo3faHueM. B ¢BA3M ¢ 3TUM MepBOHAYabHO HAPKOTUYECKMIA
KpU31C MMeN BO MHOTOM AITporeHHyto npupoay. OaHaKo B nocniefHne fecAaTUneTUs KOHTPONb 3a Ha3HaYeHWEM HapKOTUYECKUX
NeKapCTBEHHbIX CPEACTB YXKECTOUUNCS, NO3TOMY HapKOMaHWA KaK ATPOreHUst BO3HWUKaeT pexke. Ho KpUMMHaNbHbIE 31eMeHThI
obLLecTBa CMOMM HanaauTb NoANObHOE NPOM3BOACTBO HAPKOTUKOB W Peann3aumio Ux B MOJIOAEKHOMN cpeae U B o0LLecTBe
JITBT nop, BUOOM HOBbIX, MOAHBIX AM3aiHEPCKUX HApKOTUKOB M YCTPOWCTB UX MPUMeHeHUs. MpuyeM, HoBble CUHTETMYECKME
HapKOTMKM OTNIMYAIOTCA OT NPUPOAHBIX HAPKOTUKOB 60Nee CUNbHBIM NCUXOCTUMYNMPYIOLLMM LeNCTBUEM, CMOCOBHOCTLIO BbI3bl-
BaTb HAPKOMaHMIO NOc/e NepPBbIX MPUMEHEHMI U BbICOKOW OMACHOCTLIO OTPaB/EHNN CO CcMepTeNbHbIM ucxoaoM. Coobluaetcs,
YTO He CyLLeCTBYeT 0f0OpEeHHbIX JIEKAPCTB [J1A JIEYeHUs HAPKOMAHOB, 3/10yNoTPeONSIoWMX 0NMonaaMm, KaHHabuHouaamu,
amMdetamnHaMn 1 KokauHoM. OgHaKo B noc/efHWe oAbl HavaTa paspaboTKa creumanbHbIX BaKUMH OT 3TUX HApKOTUKOB.
MpeanonaraeTcs, YTo B OyAyLLEM aKTUBHAs BaKLMHALMA HApKOMaHOB CreLyaibHO CO3[aHHbIMW BaKLUMHaMU NMOMOET Bpa-
YaM B NIeYeHUM HAPKOMaHOB.

KnioueBble cnoBa: KaHHabWC; BUHT; NMepBUTUH; 3KCTa3w; CMaucbl; BEMMbI; CHIOCbI; KaJlbIHb; 3JIEKTPOHHbIE CUrapeThI.
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INTRODUCTION

Throughout history, humans have sought effective pain
relief. The earliest pain medications were derived from
plants such as mandrake, opium poppy, Indian hemp,
and coca. These were prepared domestically and used
alongside alcohol [1-3]. Opium, the dried milky juice of
the soporific poppy plant (Papaver somniferum), has the
longest documented history of use in medical anesthesia.
A Sumerian clay tablet dating back to approximately 2100
BC, the world's oldest document of medical prescriptions,
included the use of opium [3]. However, opium is a
mixture of various chemicals, only some of which have
a pain-relieving effect. For a long time, researchers
have attempted to isolate the main painkilling substance
of opium. In 1805, Friedrich Serturner succeeded in
isolating such a substance — an alkaloid that was named
“morphine” [4]. The name “morphine” was chosen to honor
Morpheus, the Greek god of sleep and dreams, because
of the substance’s ability to induce sleep and cause visual
hallucinations. Despite this, morphine was not widely used
in medicine until 50 years after its discovery, when the
development of the needle and syringe for subcutaneous
injections made it more practical [4, 5]. Soon after, with
the intravenous injections of morphine, its concentration in
the blood quickly increased and exerted a significant effect
on the body. However, simultaneous intravenous injections
of morphine and its analgesic effect demonstrated several
undesirable effects, including addiction and acute poisoning
[6]. In the last century, the use of morphine and morphine-
like substances by many patients led to the development of
the opioid crisis (opioid epidemic) [7].

In the late 1800°, cocaine, an anesthetic, was isolated
from the sap of coca leaves and was initially recognized as
an ideal energy booster. It was even added to tonic drinks.
However, in the early 20" century, the uncontrolled use of
cocaine led to addiction, which caused the cocaine crisis or
“cocaine epidemic”. Under public pressure, The Coca-Cola
Company was forced to remove coca from the formulation
of its popular drink. Even now, cocaine is still perceived as
an extremely dangerous drug.

The medicinal use of cannabis dates back to ancient
China, Egypt, and Greece, before the birth of Christ.
However, it was not until 1964 in Israel that Meshulam and
Gaoni isolated the main psychoactive substance of the plant,
tetrahydrocannabinol (THC) [10]. In recent decades, THC
analogs with more potent hallucinogenic and psychotropic
effects have been synthesized. The rapid adoption of these
newly synthesized cannabinoids resulted in addiction [11],
leading to a widespread epidemic [12].

The first amphetamine epidemic was believed to have
developed in the USA in the 1940° and 1960° because of
inappropriate prescription, which was essentially iatrogenic.
According to reports, the prevalence of drug dependence on
amphetamines has remained at the same level as that in
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1969, which was the peak of the epidemic [13-15]. The use
of stimulants containing amphetamines and prescription
stimulants is increasing in many countries across all age
groups, particularly among adolescents and young adults
[16-18].

HISTORY AND CAUSES
OF THE OPIOID EPIDEMIC

Over the past century, the need for safer alternatives
to the natural opioid morphine has led to the synthesis of
many new morphine-like drugs (opioids or opiates). These
compounds have similar biochemical and pharmacological
effects, including the ability to induce feelings of relaxation,
euphoria, and well-being. The pharmacological effects of
morphine-like substances have found wide application in
nonmedical and recreational purposes [19]. The ability of
opioids to induce euphoria and improve mood has caused
the development of psychiatric dependence.

Since the late 20th century, synthetic opioids have become
increasingly popular as synthetic analogs of morphine
because of their superior analgesic activity and reduced
side effects, including transient hypersalivation, nausea,
vomiting, defecation, and urination. The use of synthetic
opioids in combination with neuroleptics (antipsychotic
drugs) has become more popular in the medical community,
a practice known as “neuroleptanalgesia” [20]. Synthetic
opioids have become increasingly popular among drug
abusers because of their higher efficacy and availability
and their difficulty in detection through conventional testing
technologies compared with classical opioids [21]. Fentanyl
is the most commonly used synthetic opioid because of its
analgesic effect, which is 50 times stronger than that of
morphine. Analogs of fentanyl that exceed its activity and
duration have been synthesized. Carfentanil, a fentanyl
analog is reported to be 10,000 times more effective than
morphine [22].

Since the 1990%, the medical use of synthetic opioids has
expanded. The prescription of opioid analgesics peaked in
2011 [23-35]. However, this led to the diversion of narcotic
drugs from medical facilities, increased trafficking, drug
abuse, and overdose deaths of patients and addicts.
Currently, contemporary Western society is still in the midst
of an opioid crisis (opioid epidemic) [26—30]. Opioid use,
whether for medical or recreational purposes, has become
a public health problem in some countries, including the
USA [30].

The risk of drug overdose has reportedly increased
because of the substitution of fentanyl and other synthetic
opioids into heroin and counterfeit prescription opioid
preparations without the user’s knowledge. This is because
drug traffickers market fentanyl and other new synthetic
opioids as new psychoactive substances with desirable
effects [31-34].
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History and causes of the cannabinoid epidemic

In recent years, the interest in cannabinoids as
hallucinogens within the addiction community has
significantly increased [35]. Historically, these hallucinogens
were primarily derived from marijuana, including cannabis,
Indian cannabis, and wild hemp (Cannabis sativa).
However, the synthetic production of these substances
has become more prevalent [36, 37]. Compared with their
synthetic counterparts, hemp herb and its extracts are
more accessible to addicts because of the widespread
availability of wild-growing hemp [38]. Individuals who
are addicted to smoking mixtures containing parts of
hemp plants, such as marijuana, cannabis, or hashish,
inhale the smoke. Inhalation of smoke from a lit smoking
mixture containing cannabis herb, leaves, stems, and/or
inflorescences can cause symptoms of acute poisoning
in a healthy person without addiction or dependence.
However, an addict may experience drug intoxication. Signs
of poisoning with mood deterioration or narcotic action with
mood improvement typically appear within 15-20 s, reach
a maximum in 10-30 min, and then gradually decrease
over 1-3 h. Cannabinoid poisoning can cause various
symptoms in healthy individuals (not an addict), including
nausea, vomiting, dizziness, confusion, unsteady gait,
weakness, tachycardia, hypertension, dry mouth, mydriasis,
photophobia, seizures, auditory and visual hallucinations,
and mood deterioration with fear and nightmares. When
administered to an addict, cannabinoids can induce narcotic
intoxication. This is characterized by an improved mood,
disappearance of feelings of fatigue and irritability, and
emergence of feelings of joy and cheerfulness. In addition,
auditory and visual hallucinations and inappropriate
behavior may develop.

In recent years, various ready-to-use fumigation mixtures
and incense, often containing synthetic cannabinoids with
intoxicating effects, have become nearly ubiquitous. The most
well-known products are spice, vape, snus, hookahs, and
e-cigarettes [39]. E-cigarettes, or e-hookahs, are long, pen-
like devices for vaping (inhaling vapor) that were introduced
to the US market in 2014 and are highly sought after by
adolescents and young adults [39-41]. The use of cannabinoid
flavor blends is expanding because of a widespread public
perception that e-cigarettes are less harmful to health than
conventional cigarettes.

Concurrently, cannabinoids are widely used because
of their sedative effects, neuroprotective properties, mood
enhancement effects, appetite stimulation effects, antiemetic
properties, analgesic effects, muscle relaxation effects,
immunosuppressive properties, reduction of inflammation
and allergy symptoms, intraocular pressure reduction,
bronchial dilation, and antitumor effects [41-44]. Following
the discovery that tetrahydrocannabinol was the primary
psychoactive substance in cannabis extract, drug traffickers
gained access to information on its chemical structure and
synthesis. Consequently, cannabinoids are now synthesized
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in clandestine laboratories and sold on the illicit drug market
as designer drugs. In the early 2000°, synthetic cannabinoids
became available and popular under brand names such
as Spice and K2. This was partly attributed to their ability
to avoid detection by standard cannabinoid screening
tests [45, 46].

Illicitly produced synthetic cannabinoids, also known
as designer drugs, can be 2-100 times more potent
hallucinogens than THC [44]. Some may also have more
potent analgesic, anticonvulsant, anti-inflammatory, and
anticancer effects [45]. However, synthetic cannabinoids
can cause various medical and psychiatric emergencies
because of their physiological and psychoactive effects,
which are similar to those of THC but more intense. These
emergencies may include acute renal failure, psychosis, and
suicidal ideation [46]. Nausea, vomiting, dyspnea, depressed
respiration, hypertension, tachycardia, chest pain, and muscle
twitching may develop independently [44, 47, 48].

History and causes
of the methamphetamine epidemic

Methamphetamine, also known as amferoxin, gerovit,
sondrex, dezamine, methedrine, and neodrine, and
commonly referred to as “meth”, “ice”, or “crystal glass”, is
a powerful hallucinogenic drug that belongs to the group of
psychostimulants and is chemically related to ephedrine-type
amphetamines. Over the past 50 years, amphetamines have
been classified as illicitly trafficked drugs in many countries,
leading to restricted access [49]. However, pharmacies still
sell drugs such as naftisin, sanorin, galazolin (runny nose
drops), and solutan (bronchospasm remedy), which contain
substances with chemical structure and pharmacological
effects similar to ephedrine. This has led to the production
of a drug with effects similar to those of methamphetamine
in the criminal environment [50]. Methamphetamine is
synthesized clandestinely from ephedrine and its analogs
using reductive reactions. The Birch, Nagai, Leuckart,
and Emde methods are commonly used under unsanitary
conditions with pseudoreactants such as battery acid,
sewage cleaner, potassium permanganate, and antifreeze.
The resulting drug is a crystalline substance that appears as
clear, fairly large crystals or shiny bluish-white stones. The
drug referred to by addicts as “vint” or “npervitin” is not a
pure amphetamine.

The injection of chemically impure methamphetamine is
associated with the development of postinjection necrosis
at the injection site. Methamphetamine users have reported
serious adverse effects and incidents of fires, explosions, and
toxic waste from methamphetamine laboratories that pose a
threat to human welfare [51].

The drug’s most concerning attribute is its potential to
cause addiction after just one use. Therefore, homemade
“pervitin” should not be considered a medical pervitin
analog created using pure methamphetamine. Instead,
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it is more appropriate to refer to homemade pervitin by
its slang name “vint." In recent years, the synthetic drug
3,4-methylenedioxymethamphetamine has been included
in “vint” or used as a substitute. Illicit distribution of drugs
commonly referred to as “ecstasy” or “Molly” (the latter
being slang for “molecular”) frequently occurs in nightclubs
and dance parties, also known as “raves.” These drugs
are also commonly referred to as “club drugs”. Because
of the lack of quality control, users may be unaware
of the exact composition of the substance they have
ingested [50].

The methamphetamine epidemic, which began during
World War Il, was associated with the widespread use of the
medical drug pervitin and was iatrogenic [13-18]. Currently,
the prevalence of methamphetamine addiction continues to
increase annually. The current methamphetamine epidemic
has contributed to more overdose deaths than the opioid
epidemic. In 2021, methamphetamine was ranked among the
top 10 deadliest drugs in the USA [49, 52].

The pharmacodynamics of amphetamines are attributed
to the release of catecholamines into the bloodstream from
the adrenal glands and the stimulation of adrenoreceptors.
Consequently, the pharmacological effects of amphetamines
align with those of adrenaline and noradrenaline.
Amphetamines increase the reactivity of the organism, basic
metabolism, heart rate, and activity of the central nervous
system, respiratory system, and skeletal muscles. They also
decrease the functional activity of the digestive organs. In
addition, amphetamines increase the blood flow to the brain
and heart muscles. They are considered doping because they
enhance the mental and physical performance of athletes,
which may violate sports ethics [51].

The pharmacological effects of therapeutic doses of
amphetamines, when first administered to individuals
not addicted to amphetamines and hallucinogens, are
characterized by mydriasis, photophobia, oral and nasal
dryness, sore throat, bronchial dilation, inability to sit still,
increased mental and physical performance, improved
senses (smell, hearing, and vision), elimination of fatigue
and drowsiness, and suppression of smooth muscles
and gastrointestinal glands [52-54]. Tachycardia and
hypertension may also occur. Toxic doses of amphetamines
can exert various negative effects, including insomnia,
mental and physical hyperactivity, paranoia, hallucinations,
illusions of omnipotence, increased aggression, anxiety,
fear, and violent behavior. In some cases, seizures and
convulsions may occur, which can be fatal. Inadequate
behavior may develop when a person is unable to sit still
and has an irrepressible desire to run away from someone.
This can lead to situations where a person in fear runs for
a long time through a dark forest in an unknown direction,
not feeling tired or pain from the branches and with clothes
torn by the tree branches. Sometimes, such behavior can
result in death because of accidental injury or exhaustion.
This is because a period of excessive excitement is often
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followed by a period of complete weakness and sleep. In
some cases, the patient’s condition may resemble an acute
attack of schizophrenia [50-55].

Amphetamine addiction is characterized by the inability
to function normally without regular and repeated use of
the drug. Addicts often describe their lives as a constant
attempt to escape the fear of death. The drug is typically
injected intravenously, causing immediate excitement and
sometimes aggression toward others. This stage can last
up to 30 min. After the initial stage of narcotic intoxication,
which lasts for 416 h, the user enters a stage of uncontrolled
drug use characterized by a desire to prolong the euphoria.
During this stage, addicts seek to take an additional dose
of the drug. This state can last for 3—15 days. During this
period, the addict experiences an increase in mental,
intellectual, and physical activity. However, a subsequent
phase develops in which additional doses of the drug no
longer produce euphoria or narcotic intoxication. Instead,
the addict’s body craves sleep, leading to insomnia and
potentially resulting in psychosis, hallucinations, irritability,
and aggressiveness. This can make the addict dangerous
to others and may cause injury. As addicts fall asleep, they
remain in deep sleep for 1-3 days. During this period, they
are practically immobile and do not pose a threat to others.
Upon waking up, the person may feel sleep-deprived and
hungry. The addict may experience dehydration, physical,
mental, and emotional exhaustion, and depression. They
may lose the ability to experience pleasure without the drug
and may even have suicidal thoughts. This period typically
lasts between 2 and 14 days, during which the addict’s
primary focus is to take another dose of methamphetamine
(vint) [50-55].

In recent years, a study reported an increase in the
use of combinations of stimulants and opioids among
methamphetamine addicts [56]. Regrettably, this has resulted
in a rise in deaths caused by simultaneous overdoses of
amphetamines and synthetic opioids [57].

The current methamphetamine epidemic has led to an
increased preoccupation with the drug among lesbian, gay,
bisexual, and transgender (LGBT) individuals because of its
ability to enhance sexual feelings. This has resulted in mobile
advertising of the drug through a mobile application used
by members of the LGBT community, which has expanded
the geographic location of drug users [58-61]. In addition,
acquired immunodeficiency syndrome is a risk factor
associated with methamphetamine addiction because people
with human immunodeficiency virus infection try to improve
their mood with such drugs [62, 63].

CONCLUSIONS

Over the past century, significant progress has been
made in the chemical modernization of pain medications
through the synthesis of compounds that are analogs of
natural opioids, cannabinoids, cocaine, and amphetamines.
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Synthetic analogs of these pain medications are highly
useful in medicine but also highly dangerous, increasing
the risk of drug and substance dependence. Assessment
of the risk of developing drug dependence to opioids,
cannabinoids, amphetamine, and cocaine was delayed.
Accordingly, the drug crisis was initially largely iatrogenic.
In recent decades, the prescription of narcotic drugs has
been strictly controlled to reduce the likelihood of medical
professionals and the drugs themselves from causing drug
dependence. However, criminal elements have become
more active during this time, establishing clandestine drug
production and distribution, particularly targeting the youth
and LGBT communities by marketing new and fashionable
drugs and devices. Moreover, synthetic drugs differ from
natural drugs in their stronger psychostimulant effect,
ability to cause addiction after the first use, and high risk
of fatal poisoning.

Currently, no medications have been approved for treating
opioid, cannabinoid, amphetamine, and cocaine abuse.
However, active immunization with specially developed
vaccines may offer hope for combating drug epidemics in the
future [64—67]. The initial results from experimental studies
are promising. Advances in the development of vaccine
conjugates, use of carrier proteins, and optimization of
adjuvants are expected to allow the production of the “right”
drug antibodies in drug abusers. With high levels of high-
quality antibody production, drug vaccines could become
clinical tools for treating substance abuse [68].

REFERENCES

1. Hamilton GR, Baskett TF. In the arms of Morpheus the
development of morphine for postoperative pain relief. Can
J Anaesth. 2000;47(4):367-374. DOI: 10.1007/BF03020955

2. Reisner L. Biologic poisons for pain. Curr Pain Headache Rep.
2004;8(6):427-434. DOI: 10.1007/511916-004-0063-3

3. Norn'S, Kruse PR, Kruse E. History of opium poppy and morphine.
Dan Medicinhist Arbog. 2005;33:171-184. (In Danish)

4. Klockgether-Radke AP. F.W. Sertiirmer and the discovery of
morphine. 200 years of pain therapy with opioids. Anasthesiol
Intensivmed  Notfallmed Schmerzther. 2002;37(5):244—249.
(In German). DOI: 10.1055/S-2002-30132

5. Brook K, Bennett J, Desai SP. The chemical history of morphine:
An 8000-year journey, from resin to de-novo synthesis. J Anesth Hist.
2017;3(2):50-55. DOI: 10.1016/}.janh.2017.02.001

6. Listos J, kupina M, Talarek S, et al. The mechanisms involved
in morphine addiction: An overview. Int J Mol Sci. 2019;20(17):4302.
DOI: 10.3390/ijms20174302

7. Robert M, Jouanjus E, Khouri C, et al. The opioid epidemic:
A worldwide exploratory study using the WHO pharmacovigilance
database. Addiction. 2023;118(4):771-775. DOI: 10.1111/add.16081

Tom 14, Ne 4, 2073

[NcrxodapMaKonoris v DV1oNOrMYEeCKas HapKoNoris

ADDITIONAL INFORMATION

Authors contribution. Thereby, all authors made a substantial
contribution to the conception of the study, acquisition, analysis, in-
terpretation of data for the work, drafting and revising the article, final
approval of the version to be published and agree to be accountable
for all aspects of the study. The contribution of each author: A.L. Ura-
kov, P.D. Shabanov — manuscript drafting, writing and pilot data
analyses, general concept discussion.

Competing interests. The authors declare that they have no
competing interests.

Funding source. This study was not supported by any external
sources of funding.

A0NOJIHATENIbHAS UHOOPMALIUA

Bknap aBTtopoB. Bce aBTOpbl BHECAM CYLLECTBEHHBIA BKMaL,
B pa3paboTKy KOHLenuuu, NpoBefeHne MUCCef0BaHWs W Moaro-
TOBKY CTaTbi, NPOYM v ofobpuny hrHanbHy Bepcuio nepes ny-
bnvkaumen. Brnan kaxporo astopa: AJ1. Ypakos, M.1. Laba-
HOB — HamnucaHue CTaTbW, aHanM3 faHHbIX, pa3paboTka 0bLLen
KOHLLenumu.

KoHdnukT uHTepecos. ABTOpbI EKAPVPYIOT OTCYTCTBME SIBHBIX
W MOTEHLMANbHBIX KOHDIMKTOB MHTEPECOB, CBA3aAHHLIX C Myb/MKa-
LiMer HacToALLEN CTaTby.

UcTouHmnk dmHaHcUpoBaHms. ABTOpbI 3asBAIOT 00 OTCYTCTBUM
BHELLIHEro hMHaHCMPOBaHWA NpW NPOBEAEHUN UCCNeL0BaHMS.

8. Musto DF. Cocaine’s history, especially the American experience.
Ciba Found Symp 166: Cocaine: Scientific and Social Dimensions.
1992. P. 7-19. DOI: 10.1002/9780470514245.ch2

9. Musto DF. Opium, cocaine and marijuana in
American history. Sci Am. 1991:265(1):40-47.
DOI: 10.1038/scientificamerican0791-40

10. Crocq M-A. History of cannabis and the endocannabinoid
system. Dialogues Clin  Neurosci. 2020;22(3):223-228.
DOI: 10.31887/DCNS.2020.22.3/mcrocq

11. Charitos IA, Gagliano-Candela R, Santacroce L, Bottalico L. The
cannabis spread throughout the continents and its therapeutic use in
history. Endocr Metab Immune Disord Drug Targets. 2021;21(3):407-
417.D0I: 10.2174/1871530320666200520095900

12. Phillips J, Lim F, Hsu R. The emerging threat of
synthetic cannabinoids. Nurs Manage. 2017;48(3):22-30.
DOI: 10.1097/01.NUMA.0000512504.16830.b6

13. Rasmussen N. America’s first amphetamine epidemic 1929-
1971: a quantitative and qualitative retrospective with implications
for the present. Am J Public Health. 2008;98(6):974-985.
DOI: 10.2105/AJPH.2007.110593

DOI- https://doiorg/ 10.17816/phbn568586


https://doi.org/10.1007/BF03020955
https://doi.org/10.1007/s11916-004-0063-3
https://doi.org/10.1055/S-2002-30132
https://doi.org/10.1016/j.janh.2017.02.001
https://doi.org/10.3390/ijms20174302
https://doi.org/10.1111/add.16081
https://doi.org/10.1002/9780470514245.ch2
https://doi.org/10.1038/scientificamerican0791-40
https://doi.org/10.31887/DCNS.2020.22.3/mcrocq
https://doi.org/10.2174/1871530320666200520095900
https://doi.org/10.1097/01.NUMA.0000512504.16830.b6
https://doi.org/10.2105/AJPH.2007.110593

REVIEW

14. Moore TJ, Wirtz PW, Curran JN, Alexander GC. Medical use
and combination drug therapy among US adult users of central
nervous system stimulants: a cross-sectional analysis. BMJ Qpen.
2023;13(4):2069668. DOI: 10.1136/bmjopen-2022-069668

15. Maxwell JC, Brecht M-L. Methamphetamine: here
we go again? Addict Behav. 2011;36(12):1168-1173.
DOI: 10.1016/j.addbeh.2011.07.017

16. LaBossier NJ, Hadland SE. Stimulant misuse among youth.
Curr Probl Pediatr Adolesc Health Care. 2022;52(9):101265.
DOI: 10.1016/j.cppeds.2022.101265

17. Romanelli F, Smith KM. Clinical effects and management of
methamphetamine abuse. Pharmacotherapy. 2006;26(8):1148—1156.
DOI: 10.1592/phco.26.8.1148

18. Westover AN, Nakonezny PA, Halm EA, Adinoff B. Risk of
amphetamine use disorder and mortality among incident users of
prescribed stimulant medications in the Veterans Administration.
Addiction. 2018;113(5):857-867. DOI: 10.1111/add.14122

19. Shafi A, Berry AJ, Sumnall H, et al. Synthetic opioids:
a review and clinical update. Ther Adv Psychopharmacol.
2022;12:20451253221139616. DOI: 10.1177/20451253221139616
20. Raheemullah A, Andruska N. Fentanyl analogue overdose: Key
lessons in management in the synthetic opioid age. J Opioid Manag.
2019;15(5):428-432. DOI: 10.5055/jom.2019.0531

21. Cibulsky SM, Wille T, Funk R, et al. Public health and medical
preparedness for mass casualties from the deliberate release
of synthetic opioids. Front Public Health. 2023;11:1158479.
DOI: 10.3389/fpubh.2023.1158479

22. Zawilska JB. Anexpanding world of novel psychoactive substances:
Opioids. Front Psychiatry. 2017;8:110. DOI: 10.3389/fpsyt.2017.00110
23. Preuss CV, Kalava A, King KC. Prescription of controlled
substances: Benefits and risks. StatPearls. Treasure Island (FL):
StatPearls Publishing, 2023.

24, Horn DB, Vu L, Porter BR, Sarantopoulos K. Responsible
controlled substance and opioid prescribing. StatPearls. Treasure
Island (FL): StatPearls Publishing, 2023.

25. Dydyk AM, Sizemare DC, Fariba KA, et al. Florida controlled
substance prescribing. StatPearls. Treasure Island (FL): StatPearls
Publishing, 2022.

26. Upp LA, Waljee JF. The opioid epidemic. Clin Plast Surg.
2020;47(2):181-190. DOI: 10.1016/j.cps.2019.12.005

27. Harbaugh CM, Gadepalli SK. Pediatric postoperative opioid
prescribing and the opioid crisis. Curr Opin Pediatr. 2019;31(3):378-
385. DOI: 10.1097/MOP.0000000000000768

28. Goldberg RF. The opioid crisis: The surgeon’s role. Adv Surg.
2019;53:305-325. DOI: 10.1016/j.yasu.2019.04.015

29. Chisholm-Burns MA, Spivey CA, Sherwin E, et al. The opioid
crisis: Origins, trends, policies, and the roles of pharmacists. Am
J Health Syst Pharm. 2019;76(7):424—435. DOI: 10.1093/ajhp/zxy089
30. Bowlby MA, Crawford ME. Opioid crisis and acute pain
management after foot and ankle surgery. Clin Podiatr Med Surg.
2019;36(4):695-705. DOI: 10.1016/j.cpm.2019.06.009

31. Pérez-Mana C, Papaseit E, Fonseca F, et al. Drug interactions
with new synthetic opioids. Front Pharmacol. 2018;9:1145.
DOI: 10.3389/fphar.2018.01145

32. Baumann MH, Majumdar S, Le Rouzic V, et al. Pharmacological
characterization of novel synthetic opioids (NSO) found in the recreational
drug marketplace. Neuropharmacology. 2018;134(Pt. A):101-107.
DOI: 10.1016/.neuropharm.2017.08.016

Vol 14 (4) 2023

Psychopharmacology and biological narcology

33. Vandeputte MM, Tsai MM, Chen L, et al. Comparative
neuropharmacology of structurally distinct non-fentanyl
opioids that are appearing on recreational drug markets
worldwide.  Drug  Alcohol Depend.  2023;249:109939.
DOI: 10.1016/j.drugalcdep.2023.109939

34. Rojek S, Poljanska E, Chaim W, et al. Metabolic evaluation of
synthetic opioids on the example of U-47700 with the use of in
vitro and in vivo methods for forensic toxicology application. Toxics.
2023;11(3):220. DOI: 10.3390/toxics 11030220

35. Grotenhermen F. Pharmacology of cannabinoids. Neuro
Endocrinol Lett. 2004;25(1-2):14-23.

36. Schlienz NJ, Lee DC. Co-use of cannabis, tobacco, and alcohol
during adolescence: policy and regulatory implications. Int Rev
Psychiatry. 2018;30(3):226—237. DOI: 10.1080/09540261.2018.1465399
37. Padon AA, Young-Wolff KC, Avalos LA, Silver LD. Local laws
regulating cannabis in California two years post legalization:
Assessing incorporation of lessons from tobacco control. Cannabis.
2022;5(3):47-60. DOI: 10.26828/cannabis/2022.03.005

38. Urakov AL. Synthetic and natural cannabinoids, grass wild
hemp (marijuana, cannabis), hashish, spice, «aroma mix», managa:
pharmacological effects of smoking and ingestion. Advances in
current natural sciences. 2014:(2):21-26. (In Russ.)

39. Dube SR, Pathak S, Nyman AL, Eriksen MP. Electronic cigarette
and electronic hookah: A pilot study comparing two vaping products.
Prev Med Rep. 2015;2:953-958. DOI: 10.1016/j.pmedr.2015.10.012
40. Wagoner KG, Cornacchione J, Wiseman KD, et al. E-cigarettes,
hookah pens and vapes: Adolescent and young adult perceptions
of electronic nicotine delivery systems. Nicotine Tob Res.
2016;18(10):2006-2012. DOI: 10.1093/ntr/ntw095

41. Rezk-Hanna M, Gupta R, Nettle CO, et al. Differential effects
of electronic hookah vaping and traditional combustible hookah
smoking on oxidation, inflammation, and arterial stiffness. Chest.
2022;161(1):208-218. DOI: 10.1016/j.chest.2021.07.027

42, Rodriguez-Almaraz JE, Butowski N. Therapeutic and
supportive effects of cannabinoids in patients with brain tumors
(CBD oil and cannabis). Curr Treat Options Oncol. 2023;24:30—44.
DOI: 10.1007/s11864-022-01047-y

43. Stampanoni Bassi M, Gilio L, Maffei P, et al. Exploiting the
multifaceted effects of cannabinoids on mood to boost their
therapeutic use against anxiety and depression. Front Mol Neurosci.
2018;11:424. DOI: 10.3389/fnmol.2018.00424

4k, Castaneto MS, Gorelick DA, Desrosiers NA, et al. Synthetic
cannabinoids:  epidemiology, pharmacodynamics, and
clinical implications. Drug Alcohol Depend. 2014;144:12-41.
DOI: 10.1016/j.drugalcdep.2014.08.005

45. Henshaw FR, Dewsbury LS, Lim CK, Steiner GZ. The effects of
cannabinoids on pro- and anti-inflammatory cytokines: A systematic
review of in vivo studies. Cannabis Cannabinoid Res. 2021;6(3):177—
195. DOI: 10.1089/can.2020.0105

46. Gudsoorkar VS, Perez JA Jr. A new differential diagnosis: Synthetic
cannabinoids-associated acute renal failure. Methodist Debakey
Cardiovasc J. 2015;11(3):189-191. DOI: 10.14797/mdcj-11-3-189
47. de Oliveira MC, Vides MC, Lassi DLS, et al. Toxicity of synthetic
cannabinoids in K2/Spice: A systematic review. Brain Sci.
2023;13(7):990. DOI: 10.3390/brainsci13070990

48. 1zquierdo-Luengo C, Ten-Blanco M, Ponce-Renilla M, et al.
Adolescent exposure to the Spice/K2 cannabinoid JWH-018
impairs sensorimotor gating and alters cortical perineuronal nets

DOl https://doiorg/ 10.17816/phbn568586

257


https://doi.org/10.1136/bmjopen-2022-069668
https://doi.org/10.1016/j.addbeh.2011.07.017
https://doi.org/10.1016/j.cppeds.2022.101265
https://doi.org/10.1592/phco.26.8.1148
https://doi.org/10.1111/add.14122
https://doi.org/10.1177/20451253221139616
https://doi.org/10.5055/jom.2019.0531
https://doi.org/10.3389/fpubh.2023.1158479
https://doi.org/10.3389/fpsyt.2017.00110
https://doi.org/10.1016/j.cps.2019.12.005
https://doi.org/10.1097/MOP.0000000000000768
https://doi.org/10.1016/j.yasu.2019.04.015
https://doi.org/10.1093/ajhp/zxy089
https://doi.org/10.1016/j.cpm.2019.06.009
https://doi.org/10.3389/fphar.2018.01145
https://doi.org/10.1016/j.neuropharm.2017.08.016
https://doi.org/10.1016/j.drugalcdep.2023.109939
https://doi.org/10.3390/toxics11030220
https://doi.org/10.1080/09540261.2018.1465399
https://doi.org/10.26828/cannabis/2022.03.005
https://doi.org/10.1016/j.pmedr.2015.10.012
https://doi.org/10.1093/ntr/ntw095
https://doi.org/10.1016/j.chest.2021.07.027
https://doi.org/10.1007/s11864-022-01047-y
https://doi.org/10.3389/fnmol.2018.00424
https://doi.org/10.1016/j.drugalcdep.2014.08.005
https://doi.org/10.1089/can.2020.0105
https://doi.org/10.14797/mdcj-11-3-189
https://doi.org/10.3390/brainsci13070990

258

HAYYHBIE 0B30PHI

in a sex-dependent manner. Transl Psychiatry. 2023;13(1):176.
DOI: 10.1038/s41398-023-02469-4

49. Vosburg SK, Rabhins RS, Antshel KM, et al. Characterizing
prescription stimulant nonmedical use (NMU) among adults
recruited from Reddit. Addict Behav Rep. 2021;14:100376.
DOI: 10.1016/j.abrep.2021.100376

50. Urakov AL. Amphetamines: quality, methods of production,
composition, pharmacological effects. Problemy ehkspertizy
v meditsine. 2014;(1):50-52. (In Russ.)

51. Shabanov PD. Narkologiya. Prakticheskoe rukovodstvo dlya
vrachei. Moscow: GEOTAR-MED, 2003. 660 p. (In Russ.)

52. Weisheit R, White WL. Methamphetamine: Its history,
pharmacology and treatment. Hazelden, 2009. 296 p.

53. Shabanov PD, Shtakel'berg OYu. Narkomanii: Patopsikhologiya,
klinika, reabilitatsiya. Seriya: Mir meditsiny. Saint Petersburg: Lan’,
2000. 367 p. (In Russ.)

54. McKetin R, McLaren J, Lubman DI, Hides L. The prevalence of
psychatic symptoms among methamphetamine users. Addiction.
2006;101(10):1473-1478. DOI: 10.1111/j.1360-0443.2006.01496.x
55. Shabanov PD. Osnovy narkologii. Saint Petersburg: Lan’, 2002.
560 p. (In Russ.)

56. Zhan S, Ye H, Li N, et al. Comparative efficacy and safety of
multiple wake-promoting agents for the treatment of excessive
daytime sleepiness in narcolepsy: A network meta-analysis. Nat Sci
Sleep. 2023;15:217-230. DOI: 10.2147/NSS.S404113

57. Sarker A, Al-Garadi MA, Ge Y, et al. Signals of increasing co-use
of stimulants and opioids from online drug forum data. Harm Reduct
J.2022;19(1):51. DOI: 10.1186/512954-022-00628-2

58. Reback CJ, Fletcher JB, Mata RP. A theory-based mHealth
intervention (Getting Off) for methamphetamine-using men who have
sex with men: Protocol for a randomized controlled trial. JMIR Res
Protoc. 2021;10(2):622572. DOI: 10.2196/22572

59. Cheng B, Sang JM, Cui Z, et al. Factors associated with
cessation or reduction of methamphetamine use among gay,
bisexual, and other men who have sex with men (gbMSM) in
vancouver Canada. Subst Use Misuse. 2020;55(10):1692-1701.
DOI: 10.1080/10826084.2020.1756854

60. Khan SI, Khan MNM, Irfan SD, et al. The effects of
methamphetamine use on the sexual lives of gender and sexually

CMUCOK JIUTEPATYPbI

1. Hamilton G.R, Baskett TF. In the arms of Morpheus
the development of morphine for postoperative pain
relief // Can J Anaesth. 2000. Vol. 47, No. 4. P. 367-374.
DOI: 10.1007/BF03020955

2. Reisner L. Biologic poisons for pain // Curr Pain Headache Rep.
2004. Vol. 8, No. 6. P. 427-434. DOI: 10.1007/511916-004-0063-3

3. NornS, Kruse P.R,, Kruse E. Opiumsvalmuen og morfin gennem
tiderne // Dan Medicinhist Arbog. 2005. Vol. 33. P. 171-184.

4. Klockgether-Radke A.P. F.W. Sertiirner und die entdeckung des
morphins — 200 jahre schmerztherapie mit opioiden // Anasthesiol
Intensivmed Notfallmed Schmerzther. 2002. Vol. 37, No. 5.
P. 244-249. DOI: 10.1055/S-2002-30132

5. Brook K., Bennett J., Desai S.P. The chemical history of morphine:
An 8000-year journey, from resin to de-novo synthesis // J Anesth
Hist. 2017. Vol. 3, No. 2. P. 50-55. DOI: 10.1016/j.janh.2017.02.001

Tom 14, Ne 4, 2073

[NcrxodapMaKonoris v DV1oNOrMYEeCKas HapKoNoris

diverse people in Dhaka, Bangladesh: A qualitative study. Arch Sex
Behav. 2021;50(2):479-493. DOI: 10.1007/s10508-020-01674-2

61. Card K, McGuire M, Bond-Gorr J, et al. Perceived difficulty of
getting help to reduce or abstain from substances among sexual
and gender minority men who have sex with men (SGMSM)
and use methamphetamine during the early period of the
COVID-19 pandemic. Subst Abuse Treat Prev Policy. 2021;16(1):88.
DOI: 10.1186/513011-021-00425-3

62. Colyer SP, Moore DM, Cui Z, et al. Crystal methamphetamine
use and initiation among gay, bisexual, and other men who
have sex with men living with HIV in a treatment as prevention
environment. Subst Use Misuse. 2020;55(14):2428-2437.
DOI: 10.1080/10826084.2020.1833925

63. Colyer SP, Lachowsky NJ, Cui Z, et al. HIV treatment optimism
and crystal methamphetamine use and initiation among HIV-
negative men who have sex with men in Vancouver, Canada:
A longitudinal analysis. Drug Alcohol Depend. 2018;185:67-74.
DOI: 10.1016/j.drugalcdep.2017.12.004

64. Prasad S, Mathew PS, Piper BJ, et al. The neurobiology of
methamphetamine addiction and the potential to reduce misuse
through conjugate vaccines targeting toll-like receptor 4. Cureus.
2023;15(6):e40259. DOI: 10.7759/cureus.40259

65. Kosten T, Domingo C, Orson F, Kinsey B. Vaccines against
stimulants: cocaine and MA. Br J Clin Pharmacol. 2014;77(2):368—
374.D0I: 10.1111/bcp.12115

66. Lee JC, Eubanks LM, Zhou B, Janda KD. Development of an
effective monoclonal antibody against heroin and its metabolites
reveals therapies have mistargeted 6-monoacetylmorphine and
morphine over heroin. ACS Cent Sci. 2022;8(10):1464—-1470.
DOI: 10.1021/acscentsci.2c00977

67. Eubanks LM, Pholcharee T, Oyen D, et al. An engineered
human-antibody fragment with fentanyl pan-specificity that
reverses carfentanil-induced respiratory depression. bioRxiv.
2023;2023:547721. DOI: 10.1101/2023.07.04.547721

68. Orson FM, Kinsey BM, Singh RA, et al. The future of vaccines
in the management of addictive disorders. Curr Psychiatry Rep.
2007;9(5):381-387. DOI: 10.1007/s11920-007-0049-2

6. Listos J., kupina M, Talarek S., et al. The mechanisms involved
in morphine addiction: An overview // Int J Mol Sci. 2019. Vol. 20,
No. 17. ID 4302. DOI: 10.3390/ijms20174302

7. Robert M., Jouanjus E., Khouri C., et al. The opioid epidemic:
Aworldwide exploratory study using the WHO pharmacavigilance database
// Addiction. 2023. Vol. 118, No. 4. P. 771-775. DOI: 10.1111/add.16081

8. Musto D.F. Cocaine’s history, especially the American
experience // Ciba Found Symp 166: Cocaine: Scientific and Social
Dimensions. 1992. P. 7-19. DOI: 10.1002/9780470514245.ch2

9. Musto D.F. Opium, cocaine and marijuana in American
history // Sci Am. 1991. Vol. 265, No. 1. P. 40-47.
DOI: 10.1038/scientificamerican0791-40

10. Crocq M.-A. History of cannabis and the endocannabinoid
system // Dialogues Clin Neurosci. 2020. Vol. 22, No. 3. P. 223-228.
DOI: 10.31887/DCNS.2020.22.3/mcrocq

DOI- https://doiorg/ 10.17816/phbn568586


https://doi.org/10.1038/s41398-023-02469-4
https://doi.org/10.1016/j.abrep.2021.100376
https://doi.org/10.1111/j.1360-0443.2006.01496.x
https://doi.org/10.2147/NSS.S404113
https://doi.org/10.1186/s12954-022-00628-2
https://doi.org/10.2196/22572
https://doi.org/10.1080/10826084.2020.1756854
https://doi.org/10.1007/s10508-020-01674-2
https://doi.org/10.1186/s13011-021-00425-3
https://doi.org/10.1080/10826084.2020.1833925
https://doi.org/10.1016/j.drugalcdep.2017.12.004
https://doi.org/10.7759/cureus.40259
https://doi.org/10.1111/bcp.12115
https://doi.org/10.1021/acscentsci.2c00977
https://doi.org/10.1101/2023.07.04.547721
https://doi.org/10.1007/s11920-007-0049-z
https://doi.org/10.1007/BF03020955
https://doi.org/10.1007/s11916-004-0063-3
https://doi.org/10.1055/S-2002-30132
https://doi.org/10.1016/j.janh.2017.02.001
https://doi.org/10.3390/ijms20174302
https://doi.org/10.1111/add.16081
https://doi.org/10.1002/9780470514245.ch2
https://doi.org/10.1038/scientificamerican0791-40
https://doi.org/10.31887/DCNS.2020.22.3/mcrocq

REVIEW

11. Charitos |.A., Gagliano-Candela R., Santacroce L., Bottalico L. The
cannabis spread throughout the continents and its therapeutic use in
history // Endocr Metab Immune Disord Drug Targets. 2021. Vol. 21,
No. 3. P. 407-417. DOI: 10.2174/1871530320666200520095900

12. Phillips J., Lim F., Hsu R. The emerging threat of synthetic
cannabinoids // Nurs Manage. 2017. Vol. 48, No. 3. P. 22-30.
DOI: 10.1097/01.NUMA.0000512504.16830.b6

13. Rasmussen N. America's first amphetamine epidemic 1929-
1971: a quantitative and qualitative retrospective with implications for
the present // Am J Public Health. 2008. Vol. 98, No. 6. P. 974-985.
DOI: 10.2105/AJPH.2007.110593

14. Moore T.J., Wirtz PW., Curran J.N., Alexander G.C. Medical
use and combination drug therapy among US adult users
of central nervous system stimulants: a cross-sectional
analysis // BMJ Open. 2023. Vol. 13, No. 4. ID e069668.
DOI: 10.1136/bmjopen-2022-069668

15. Maxwell J.C., Brecht M.-L. Methamphetamine: here we go
again? // Addict Behav. 2011. Vol. 36, No. 12. P. 1168-1173.
DOI: 10.1016/j.addbeh.2011.07.017

16. LaBossier N.J,, Hadland S.E. Stimulant misuse among youth //
Curr Probl Pediatr Adolesc Health Care. 2022. Vol. 52, No. 9.
ID 101265. DOI: 10.1016/}.cppeds.2022.101265

17. Romanelli F., Smith KM. Clinical effects and management of
methamphetamine abuse // Pharmacotherapy. 2006. Vol. 26, No. 8.
P. 1148-1156. DOI: 10.1592/phco.26.8.1148

18. Westover ANN., Nakonezny P.A., Halm EA., Adinoff B. Risk
of amphetamine use disorder and mortality among incident
users of prescribed stimulant medications in the Veterans
Administration // Addiction. 2018. Vol. 113, No. 5. P. 857-867.
DOI: 10.1111/add.14122

19. Shafi A, Berry A.J., Sumnall H., et al. Synthetic opioids: a review
and clinical update // Ther Adv Psychopharmacol. 2022. Vol. 12.
ID 20451253221139616. DOI: 10.1177/20451253221139616

20. Raheemullah A, Andruska N. Fentanyl analogue
overdose: Key lessons in management in the synthetic opioid
age // J Opioid Manag. 2019. Vol. 15, No. 5. P. 428-432.
DOI: 10.5055/jom.2019.0531

21. Cibulsky S.M., Wille T., Funk R,, et al. Public health and medical
preparedness for mass casualties from the deliberate release of
synthetic opioids // Front Public Health. 2023. Vol. 11. ID 1158479.
DOI: 10.3389/fpubh.2023.1158479

22. Zawilska J.B. An expanding world of novel psychoactive
substances: Opioids // Front Psychiatry. 2017. Vol. 8. ID 110.
DOI: 10.3389/fpsyt.2017.00110

23. Preuss C.V., Kalava A., King K.C. Prescription of controlled sub-
stances: Benefits and risks. In: StatPearls. Treasure Island (FL): Stat-
Pearls Publishing, 2023.

24. Horn D.B., Vu L., Porter B.R., Sarantopoulos K. Responsible con-
trolled substance and opioid prescribing. In: StatPearls. Treasure
Island (FL): StatPearls Publishing, 2023.

25. Dydyk A M., Sizemore D.C., Fariba KA., et al. Florida controlled
substance prescribing. In: StatPearls. Treasure Island (FL): StatPearls
Publishing, 2022.

26. Upp LA, Waljee J.F. The opioid epidemic // Clin Plast Surg. 2020.
Vol. 47, No. 2. P. 181-190. DOI: 10.1016/j.cps.2019.12.005

Vol 14 (4) 2023

Psychopharmacology and biological narcology

27. Harbaugh CM., Gadepalli S.K. Pediatric postoperative opioid
prescribing and the opioid crisis // Curr Opin Pediatr. 2019. Vol. 31,
No. 3. P. 378-385. DOI: 10.1097/MOP.0000000000000768

28. Goldberg R.F. The opioid crisis: The surgeon’s role // Adv Surg.
2019. Vol. 53. P. 305-325. DOI: 10.1016/.yasu.2019.04.015

29. Chisholm-Burns M.A,, Spivey CAA., Sherwin E., et al. The opi-
oid crisis: Origins, trends, policies, and the roles of pharma-
cists // Am J Health Syst Pharm. 2019. Vol. 76, No. 7. P. 424-435.
DOI: 10.1093/ajhp/zxy089

30. Bowlby M.A., Crawford M.E. Opioid crisis and acute pain manage-
ment after foot and ankle surgery // Clin Podiatr Med Surg. 2019. Vol.
36, No. 4. P. 695-705. DOI: 10.1016/j.cpm.2019.06.009

31. Pérez-Mana C., Papaseit E., Fonseca F., et al. Drug interactions
with new synthetic opioids // Front Pharmacol. 2018. Vol. 9. ID 1145.
DOI: 10.3389/fphar.2018.01145

32. Baumann M.H., Majumdar S., Le Rouzic V., et al. Pharmacologi-
cal characterization of novel synthetic opioids (NSO) found in the rec-
reational drug marketplace // Neuropharmacology. 2018. Vol. 134,
Pt. A. P. 101-107. DOI: 10.1016/j.neuropharm.2017.08.016

33. Vandeputte M.M., Tsai MM., Chen L., et al. Comparative
neuropharmacology of structurally distinct non-fentanyl opi-
oids that are appearing on recreational drug markets world-
wide // Drug Alcohol Depend. 2023. Vol. 249. ID 109939.
DOI: 10.1016/j.drugalcdep.2023.109939

34. Rojek S., Poljanska E., Chaim W., et al. Metabolic evaluation of
synthetic opioids on the example of U-47700 with the use of in vitro
and in vivo methods for forensic toxicology application // Toxics.
2023. Vol. 11, No. 3. ID 220. DOI: 10.3390/toxics11030220

35. Grotenhermen F. Pharmacology of cannabinoids // Neuro Endo-
crinol Lett. 2004. Vol. 25, No. 1-2. P. 14-23.

36. Schlienz N.J., Lee D.C. Co-use of cannabis, tobacco, and
alcohol during adolescence: policy and regulatory implica-
tions // Int Rev Psychiatry. 2018. Vol. 30, No. 3. P. 226-237.
DOI: 10.1080/09540261.2018.1465399

37. Padon A.A., Young-Wolff K.C., Avalos L.A., Silver L.D. Local laws
regulating cannabis in California two years post legalization: Assess-
ing incorporation of lessons from tobacco control // Cannabis. 2022.
Vol. 5, No. 3. P. 47-60. DOI: 10.26828/cannabis/2022.03.005

38. Ypakos AJ1. CuHTETMYECKME 1 eCTECTBEHHbIE KaHHabUHOMIMI,
TpaBa AMKOPACTYLLEN KOHOMIM (MapuxyaHa, KaHHabuc), ramu,
CnaMnc, «apoMa MUKC», MaHara: apmaKonormyeckme addeKTsl npu
KYPEHWUW W NpUeMe BHYTPb // Ycnexu coBpeMEHHOro ecTecTBO3Ha-
Hms. 2014, Ne 2. C. 21-26.

39. Dube SR, Pathak S., Nyman AL, Eriksen M.P. Electronic
cigarette and electronic hookah: A pilot study comparing two
vaping products // Prev Med Rep. 2015. Vol. 2. P. 953-958.
DOI: 10.1016/j.pmedr.2015.10.012

40. Wagoner K.G., Cornacchione J., Wiseman KD, et al
E-cigarettes, hookah pens and vapes: Adolescent and
young adult perceptions of electronic nicotine delivery sys-
tems // Nicotine Tob Res. 2016. Vol. 18, No. 10. P. 2006-2012.
DOI: 10.1093/ntr/ntw095

41. Rezk-Hanna M., Gupta R, Nettle C.0., et al. Differential ef-
fects of electronic hookah vaping and traditional combus-
tible hookah smoking on oxidation, inflammation, and ar-

DOl https://doiorg/ 10.17816/phbn568586

259


https://doi.org/10.2174/1871530320666200520095900
https://doi.org/10.1097/01.NUMA.0000512504.16830.b6
https://doi.org/10.2105/AJPH.2007.110593
https://doi.org/10.1136/bmjopen-2022-069668
https://doi.org/10.1016/j.addbeh.2011.07.017
https://doi.org/10.1016/j.cppeds.2022.101265
https://doi.org/10.1592/phco.26.8.1148
https://doi.org/10.1111/add.14122
https://doi.org/10.1177/20451253221139616
https://doi.org/10.5055/jom.2019.0531
https://doi.org/10.3389/fpubh.2023.1158479
https://doi.org/10.3389/fpsyt.2017.00110
https://doi.org/10.1016/j.cps.2019.12.005
https://doi.org/10.1097/MOP.0000000000000768
https://doi.org/10.1016/j.yasu.2019.04.015
https://doi.org/10.1093/ajhp/zxy089
https://doi.org/10.1016/j.cpm.2019.06.009
https://doi.org/10.3389/fphar.2018.01145
https://doi.org/10.1016/j.neuropharm.2017.08.016
https://doi.org/10.1016/j.drugalcdep.2023.109939
https://doi.org/10.3390/toxics11030220
https://doi.org/10.1080/09540261.2018.1465399
https://doi.org/10.26828/cannabis/2022.03.005
https://doi.org/10.1016/j.pmedr.2015.10.012
https://doi.org/10.1093/ntr/ntw095

260

HAYYHBIE 0B30PHI

terial stiffness // Chest. 2022. Vol. 161, No. 1. P. 208-218.
DOI: 10.1016/j.chest.2021.07.027

42. Rodriguez-Almaraz J.E., Butowski N. Therapeutic and support-
ive effects of cannabinoids in patients with brain tumors (CBD oil
and cannabis) // Curr Treat Options Oncol. 2023. Vol. 24. P. 30-44.
DOI: 10.1007/511864-022-01047-y

43. Stampanoni Bassi M., Gilio L., Maffei P., et al. Exploiting the mul-
tifaceted effects of cannabinoids on mood to boost their therapeutic
use against anxiety and depression // Front Mol Neurosci. 2018.
Vol. 11.ID 424. DOI: 10.3389/fnmol.2018.00424

4k, Castaneto M.S., Gorelick D.A., Desrosiers N.A, et al. Syn-
thetic cannabinoids: epidemiology, pharmacodynamics, and clini-
cal implications // Drug Alcohol Depend. 2014. Vol. 144. P. 12-41.
DOI: 10.1016/j.drugalcdep.2014.08.005

45. Henshaw F.R., Dewsbury LS., Lim CK., Steiner G.Z. The effects
of cannabinoids on pro- and anti-inflammatory cytokines: A system-
atic review of in vivo studies // Cannabis Cannabinoid Res. 2021.
Vol. 6, No. 3. P. 177-195. DOI: 10.1089/can.2020.0105

46. Gudsoorkar V.S., Perez JA. Jr. A new differential diagnosis:
Synthetic cannabinoids-associated acute renal failure // Meth-
odist Debakey Cardiovasc J. 2015. Vol. 11, No. 3. P. 189-191.
DOI: 10.14797/mdcj-11-3-189

47. de Oliveira M.C,, Vides M.C,, Lassi D.L.S., et al. Toxicity of syn-
thetic cannabinoids in K2/Spice: A systematic review // Brain Sci.
2023. Vol. 13, No. 7. ID 990. DOI: 10.3390/brainsci13070990

48. Izquierdo-Luengo C., Ten-Blanco M., Ponce-Renilla M., et al.
Adolescent exposure to the Spice/K2 cannabinoid JWH-018 impairs
sensorimotor gating and alters cortical perineuronal nets in a sex-
dependent manner // Transl Psychiatry. 2023. Vol. 13, No. 1. ID 176.
DOI: 10.1038/s41398-023-02469-4

49. Vosburg S.K.,, Robhins R.S., Antshel KM., et al. Characterizing
prescription stimulant nonmedical use (NMU) among adults re-
cruited from Reddit // Addict Behav Rep. 2021. Vol. 14. ID 100376.
DOI: 10.1016/j.abrep.2021.100376

50. Ypako AJI. AMdeTamMuHbl: KauyecTBo, CMOCObbI MonyyeHws,
coctaB, dapMaxonorndeckue abdexTsl // MpobneMsl 3KcnepTH3b
B MeamumHe. 2014. N2 1. C. 50-52.

51. WabaHos .[. Hapkonorus. MpaKTniyecKoe pyKoBOACTBO ANS
Bpayen. Mocksa: [3I0TAP-MEL, 2003. 660 c.

52. Weisheit R., White W.L. Methamphetamine: Its history, pharma-
cology and treatment. Hazelden, 2009. 296 p.

53. WabaHos MM.4., LWtakensbepr 0.H). HapkoMaHuu: MMatoncuxo-
NOrus, KIMHWKa, peabunutaums. Cepus: Mup MeamumHbl. CaHKT-
Metepbypr: JaHb, 2000. 367 c.

54. McKetin R, McLaren J., Lubman D.l, Hides L. The preva-
lence of psychotic symptoms among methamphetamine us-
ers // Addiction. 2006. Vol. 101, No. 10. P. 1473-1478.
DOI: 10.1111/].1360-0443.2006.01496.x

55. WabaHos M.[. OcHoBbl Hapkonoruun. CaHkT-TleTepbypr: JlaHb,
2002. 560 c.

56. Zhan S., Ye H,, Li N,, et al. Comparative efficacy and safety of
multiple wake-promoting agents for the treatment of excessive day-
time sleepiness in narcolepsy: A network meta-analysis // Nat Sci
Sleep. 2023. Vol. 15. P. 217-230. DOI: 10.2147/NSS.S404113

Tom 14, Ne 4, 2073

[NcrxodapMaKonoris v DV1oNOrMYEeCKas HapKoNoris

57. Sarker A, Al-Garadi MA,, Ge Y., et al. Signals of increasing co-use
of stimulants and opioids from online drug forum data // Harm Re-
duct J. 2022. Vol. 19, No. 1. 1D 51. DOI: 10.1186/512954-022-00628-2

58. Reback C.J., Fletcher J.B., Mata R.P. A theory-based
mHealth intervention (Getting Off) for methamphetamine-using
men who have sex with men: Protocol for a randomized con-
trolled trial // JMIR Res Protoc. 2021. Vol. 10, No. 2. ID e22572.
DOI: 10.2196/22572

59. Cheng B., Sang J.M., Cui Z, et al. Factors associated with ces-
sation or reduction of methamphetamine use among gay, bisexu-
al, and other men who have sex with men (gbMSM) in vancouver
Canada // Subst Use Misuse. 2020. Vol. 55, No. 10. P. 1692-1701.
DOI: 10.1080/10826084.2020.1756854

60. Khan S.I, Khan MNM, Irfan SD., et al. The effects of
methamphetamine use on the sexual lives of gender and
sexually diverse people in Dhaka, Bangladesh: A qualita-
tive study // Arch Sex Behav. 2021. Vol. 50, No. 2. P. 479-493.
DOI: 10.1007/510508-020-01674-2

61. Card K., McGuire M., Bond-Gorr J., et al. Perceived difficulty of
getting help to reduce or abstain from substances among sexual
and gender minority men who have sex with men (SGMSM) and use
methamphetamine during the early period of the COVID-19 pan-
demic // Subst Abuse Treat Prev Policy. 2021. Vol. 16, No. 1. ID 88.
DOI: 10.1186/513011-021-00425-3

62. Colyer S.P., Moore D.M.,, Cui Z, et al. Crystal methamphetamine
use and initiation among gay, bisexual, and other men who have
sex with men living with HIV in a treatment as prevention environ-
ment // Subst Use Misuse. 2020. Vol. 55, No. 14. P. 2428-2437.
DOI: 10.1080/10826084.2020.1833925

63. Colyer S.P., Lachowsky N.J., Cui Z, et al. HIV treatment optimism
and crystal methamphetamine use and initiation among HIV-negative
men who have sex with men in Vancouver, Canada: A longitudinal
analysis // Drug Alcohol Depend. 2018. Vol. 185. P. 67-74.
DOI: 10.1016/}.drugalcdep.2017.12.004

64. Prasad S., Mathew P.S., Piper B.J., et al. The neurobiol-
ogy of methamphetamine addiction and the potential to re-
duce misuse through conjugate vaccines targeting toll-
like receptor 4 // Cureus. 2023. Vol. 15, No. 6. ID e40259.
DOI: 10.7759/cureus.40259

65. Kosten T., Domingo C., Orson F., Kinsey B. Vaccines against
stimulants: cocaine and MA // Br J Clin Pharmacol. 2014. Vol. 77,
No. 2. P. 368-374. DOI: 10.1111/bcp.12115

66. Lee J.C, Eubanks LM, Zhou B., Janda K.D. Development of an
effective monaclonal antibody against heroin and its metabolites re-
veals therapies have mistargeted 6-monoacetylmorphine and mor-
phine over heroin // ACS Cent Sci. 2022. Vol. 8, No. 10. P. 1464-1470.
DOI: 10.1021/acscentsci.2c00977

67. Eubanks L.M., Pholcharee T., Oyen D., et al. An engineered
human-antibody fragment with fentanyl pan-specificity that re-
verses carfentanil-induced respiratory depression // bioRxiv. 2023.
Vol. 2023. 1D 547721. DOI: 10.1101/2023.07.04.547721

68. Orson F.M,, Kinsey B.M,, Singh RAA,, et al. The future of vaccines
in the management of addictive disorders // Curr Psychiatry Rep.
2007. Vol. 9, No. 5. P. 381-387. DOI: 10.1007/s11920-007-0049-z

DOI- https://doiorg/ 10.17816/phbn568586


https://doi.org/10.1016/j.chest.2021.07.027
https://doi.org/10.1007/s11864-022-01047-y
https://doi.org/10.3389/fnmol.2018.00424
https://doi.org/10.1016/j.drugalcdep.2014.08.005
https://doi.org/10.1089/can.2020.0105
https://doi.org/10.14797/mdcj-11-3-189
https://doi.org/10.3390/brainsci13070990
https://doi.org/10.1038/s41398-023-02469-4
https://doi.org/10.1016/j.abrep.2021.100376
https://doi.org/10.1111/j.1360-0443.2006.01496.x
https://doi.org/10.2147/NSS.S404113
https://doi.org/10.1186/s12954-022-00628-2
https://doi.org/10.2196/22572
https://doi.org/10.1080/10826084.2020.1756854
https://doi.org/10.1007/s10508-020-01674-2
https://doi.org/10.1186/s13011-021-00425-3
https://doi.org/10.1080/10826084.2020.1833925
https://doi.org/10.1016/j.drugalcdep.2017.12.004
https://doi.org/10.7759/cureus.40259
https://doi.org/10.1111/bcp.12115
https://doi.org/10.1021/acscentsci.2c00977
https://doi.org/10.1101/2023.07.04.547721
https://doi.org/10.1007/s11920-007-0049-z

REVIEW Vol 14 (4) 2023 Psychopharmacology and biological narcology

AUTHORS' INFO

*Aleksandr L. Urakov, Dr. Sci. (Med., Pharmacology), professor,
head of Pharmacology and Clinical Pharmacology Department,
Izhevsk State Medical Academy; address: 281, Kommunarov str.,
Izhevsk, 426034, Russia; ORCID: 0000-0002-9829-9463;
eLibrary SPIN: 1613-9660; e-mail: urakoval@live.ru

Petr D. Shabanov, Dr. Sci. (Med., Pharmacology), professor;
ORCID: 0000-0003-1464-1127; eLibrary SPIN: 8974-7477,
e-mail: pdshabanov@mail.ru

* Corresponding author / ABTOp, OTBETCTBEHHBIN 3@ MEPEMMUCKY

Ob ABTOPAX

*Anekcanap JlusmeBuy Ypakos, [-p Mef. HayK, npodeccop,
3aBeflyloLLmMi Kadeapoit 06LLEN 1 KIMHUYECKOW hapMaKomorm
WeBCKon rocyaapCTBEHHOM MeOMLMHCKOW aKaleMum;

anpec: 426034, Poccus, Vixesck, yn. KommyHapos, a. 281;
ORCID: 0000-0002-9829-9463; eLibrary SPIN: 1613-9660;
e-mail: urakoval@live.ru

Metp Omutpuesny LLlabaHoB, o-p Men. HayK, npodeccop;
ORCID: 0000-0003-1464-1127; eLibrary SPIN: 8974-7477,
e-mail: pdshabanov@mail.ru

DOl https://doiorg/ 10.17816/phbn568586

261


https://orcid.org/0000-0002-9829-9463
https://www.elibrary.ru/author_profile.asp?spin=1613-9660
mailto:urakoval@live.ru
https://orcid.org/0000-0002-9829-9463
https://www.elibrary.ru/author_profile.asp?spin=1613-9660
mailto:urakoval@live.ru
https://orcid.org/0000-0003-1464-1127
https://www.elibrary.ru/author_profile.asp?spin=8974-7477
mailto:pdshabanov@mail.ru
https://orcid.org/0000-0003-1464-1127
https://www.elibrary.ru/author_profile.asp?spin=8974-7477
mailto:pdshabanov@mail.ru

	Психофармакология и биологическая  наркология
	Psychopharmacology  and biological  narcology
	Opioid, cannabinoid, cocaine, and methamphetamine epidemics: History, risk factors associated with them, and characteristics of drug action
	Abstract
	To cite this article

	Опиоидная, каннабиноидная, кокаиновая и метамфетаминовая эпидемии.  История, факторы риска, связанные с ними, и особенности действия наркотиков
	Аннотация
	Как цитировать
	INTRODUCTION
	HISTORY AND CAUSES  OF THE OPIOID EPIDEMIC
	History and causes of the cannabinoid epidemic
	History and causes  of the methamphetamine epidemic

	CONCLUSIONS
	References
	Additional information
	ДОПОЛНИТЕЛЬНАЯ ИНФОРМАЦИЯ
	Список литературы
	AUTHORS' INFO  ОБ АВТОРАХ



