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Abstract. Global experience with medical cannabis use: indications and safety profile (literature review). Kaidash S.P., 
Sliesarchuk V.Yu., Sokolova K.V., Potapova T.M. Over the past decades, medical cannabis has received official recognition 
in more than 40 countries around the world, including Germany, Canada, Italy, and Israel. Medical cannabis is considered a 
potentially effective remedy for incurable conditions accompanied by pain, spasms, or nausea. Despite its relative safety 
compared to opioids, the issue of side effects remains relevant. The aim of the study was to systematize information on the main 
pharmacological properties of medical cannabis and its bioactive components, available dosage forms and medically approved 
cannabis-based drugs, as well as analyze the evidence base for assessing the effectiveness of medical cannabis in various 
pathological conditions, taking into account potential risks and safety of use in clinical practice. To achieve the aim of the study, 
a search for scientific publications was carried out using the queries: medical marijuana, cannabis, cannabinoids, names of 
medical cannabis drugs, names of cannabinoids in the PubMed, Scopus and Google Scholar databases (2005-2025). 
8254 results were obtained for the query. The exclusion criteria were: publications that did not meet the purpose of the review; 
language of publications (except Ukrainian, English); annotations that did not contain complete information about the results 
of the studies; publications with closed access. 44 publications were selected for analysis. The article analyzed clinical 
conditions in which the use of cannabis may be potentially beneficial (mental disorders (post-traumatic stress disorder, anxiety, 
depression), pain, drug addiction, diseases of the central nervous system and gastrointestinal tract). The safety of medical 
cannabis is highlighted: risks of addiction, neuro- and cardiotoxicity, psychotic reactions, side effects and features of using by 
vulnerable groups. Despite the growth of therapeutic use, the evidence base for clinical benefit remains incomplete, and 
undesirable effects limit its use. The choice of form and route of administration should be adapted to the individual needs of the 
patient. Thus, the analysis of the literature confirms the significant potential of medical cannabis in the treatment of various 
diseases, but the safety of its use requires further research. 

Реферат. Світовий досвід використання медичного канабісу: призначення та профіль безпеки (огляд 
літератури). Кайдаш С.П., Слєсарчук В.Ю., Соколова К.В., Потапова Т.М. Упродовж останніх десятиліть 
медичний канабіс отримав офіційне визнання в понад 40 країнах світу, зокрема в Німеччині, Канаді, Італії, Ізраїлі. В 
Україні державне регулювання обігу рослин роду коноплі (Cannabis) відбувається з 2023 року. Медичний канабіс 
розглядається як потенційно ефективний засіб при невиліковних станах, що супроводжуються болем, спазмами чи 
нудотою. Попри відносну безпеку порівняно з опіоїдами, питання побічних ефектів залишається актуальним. Метою 
дослідження була систематизація інформації про основні фармакологічні властивості медичного канабісу та його 
біоактивних компонентів, наявні лікарські форми та медично схвалені препарати на основі канабісу, а також аналіз 
доказової бази щодо оцінки ефективності медичного канабісу при різних патологічних станах з урахуванням 
потенційних ризиків та безпеки застосування в клінічній практиці. Для досягнення мети дослідження здійснили пошук 
наукових публікацій за запитами «medicalmarijuana», «cannabis», «cannabinoids», назви препаратів медичного кана-
бісу, назви канабіноїдів у базах PubMed, Scopus та GoogleScholar (2005-2025). За запитом отримано 8254 ре-
зультати. Критеріями виключення були: публікації, що не відповідали меті огляду; мова публікацій (крім української, 
англійської); анотації, які не містили повноцінної інформації про результати досліджень; публікації із закритим 
доступом. Для аналізу були відібрані 44 публікації. У статті було проаналізовано клінічні стани, при яких може бути 
потенційно корисним застосування канабісу (психічні розлади (посттравматичний стресовий розлад, тривога, 
депресія), біль, наркотична залежність, захворювання центральної нервової системи та шлунково-кишкового 
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тракту). Висвітлено питання безпеки медичного канабісу: ризики залежності, нейро- та кардіотоксичність, 
психотичні реакції, побічні ефекти та особливості застосування у вразливих групах. Незважаючи на зростання 
терапевтичного використання, доказова база щодо клінічної користі залишається неповною, а небажані ефекти 
обмежують його застосування. Вибір форми та способу введення слід адаптувати до індивідуальних потреб 
пацієнта. Таким чином, аналіз літературних даних підтверджує значний потенціал медичного канабісу в лікуванні 
різних захворювань, проте безпека його застосування потребує подальших досліджень. 

 
In modern medicine, there is growing interest in 

the use of medical cannabis as an alternative or 
complementary treatment for various diseases, 
including chronic pain, mental disorders, epilepsy, 
cancer, multiple sclerosis, drug addiction, and other 
pathologies. In recent decades, more and more states 
in the US and other countries have legalized the use 
of cannabis (at least some components of Cannabis 
sativa) for medical purposes to treat various somatic 
pathologies, mental disorders, and palliative care. 
Licensing of cannabis-based medicines, including 
cannabis herbs for people with chronic (neuropathic) 
pain, has already taken place in Canada, Germany, 
and Israel and is planned in some other countries [1, 
2]. Lebanon became the first Arab country to legalize 
cannabis for medical and industrial use in 2020. Other 
Middle Eastern and Arab countries continue to com-
pletely ban the use of cannabis and products derived 
from hemp [3]. In Ukraine, state regulation of the 
circulation of plants of the genus Cannabis was intro-
duced by Law of Ukraine No. 3528-IX of 21 Decem-
ber 2023 (On Amendments to Certain Laws of Ukrai-
ne Regarding State Regulation of the Circulation of 
Plants of the Genus Cannabis for Use in Educational, 
educational, scientific, and scientific and technical 
activities, and the production of narcotic drugs, 
psychotropic substances, and medicines with the aim 
of expanding patients' access to necessary treatment). 

Despite a significant amount of scientific research, 
questions about the effectiveness, safety, and appropria-
teness of cannabis use remain a subject of debate. 

The aim of the study was to systematize the 
available information on the main pharmacological 
properties of medical cannabis and its bioactive 
components, available dosage forms, and medically 
approved cannabis-based drugs, as well as to analyze 
the evidence base for assessing the effectiveness of 
medical cannabis in various pathological conditions, 
taking into account the potential risks and safety of its 
use in clinical practice. Research on medical cannabis 
is particularly relevant in the context of reforming 
treatment approaches and searching for new thera-
peutic opportunities in clinical practice. 

MATERIALS AND METHODS OF RESEARCH 
We searched for scientific publications using the 

following keywords: medical marijuana, cannabis, 
cannabinoids in the PubMed and Scopus scientific 
databases, and searched for the names of medical 
cannabis preparations and cannabinoids in the Google 

Scholar database. In the PubMed database, we ad-
ditionally used the “publication language” filter, 
where, in addition to works in English, we separately 
analyzed publications in Ukrainian. The electronic 
search was performed in PubMed and Google Scholar 
in the time interval 2005-2025. 

When processing information in the PubMed 
(Medline) database, the inclusion criteria were study 
design, which included books and documents, clinical 
studies, meta-analysis, randomized controlled trials, 
reviews, systematic reviews, etc. The keyword search 
was conducted among abstracts and full texts with 
open access. The exclusion criteria were publications 
that did not correspond to the purpose of this review, 
the language of publication (other than English and 
Ukrainian), and abstracts that did not contain 
complete information on the results of studies with 
restricted access. A preliminary selection of publica-
tions indexed in PubMed and Google Scholar yielded 
8,254 publications. Further analysis and identifica-
tion of publications by their titles allowed us to select 
44 publications whose titles and abstracts were 
relevant to our study. 

The study took into account measures to ensure 
human health safety, respect for human rights, human 
dignity, and moral and ethical standards in accor-
dance with the principles of bioethics set forth in the 
Helsinki Declaration “Ethical Principles for Medical 
Research Involving Human Subjects.” Since the 
article is a review and did not involve the use of per-
sonal data and patient examination results, nor did it 
involve any interventions, no bioethical conclusion or 
written consent was obtained. 

RESULTS AND DISCUSSION 
Following the discovery of the endocannabinoid 

system (ECS) and its role in the human body, interest 
in cannabis and its extracts (phytocannabinoids) has 
been renewed [1]. Recently, there has been growing 
interest in the therapeutic use of cannabis and phyto-
cannabinoids, which have potential medicinal pro-
perties, being the subject of numerous studies and 
discussions in the scientific and medical community. 

Main bioactive components (cannabinoids, ter-
penoids, alkaloids, flavonoids). Cannabis and its deri-
vatives include all products obtained from plants of the 
Cannabis genus. Plant products of cannabis include: 
marijuana (the tops of the plant with flowers, with a 
high content of Δ9-tetrahydrocannabinol), hemp (with 
a low THC content), hashish (pressed cannabis resin), 
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cannabis oils (cannabidiol), wax (concentrated can-
nabis extract), and food products (e.g., muffins, 
cookies, candies, tinctures). The cannabis plant con-
tains many chemically active substances, such as 
cannabinoids, flavonoids, terpenoids, and alkaloids. 
There is no standardized form of cannabis, and each 
plant contains varying amounts of these substances. 
All phytocannabinoids are formed from cannabigerolic 
acid (CBGA), with the highest concentrations of 
CBGA found predominantly in female cannabis 
inflorescences [1]. Among more than 150 phytocan-
nabinoids, two are the most widely studied: Δ9-
tetrahydrocannabinol (THC) and cannabidiol (CBD). 
THC has psychoactive effects, causing relaxation, 
euphoria, and heightened sensory perception (it is for 
these effects that it is consumed for “recreational” 
purposes), stimulates appetite and digestion, and has 
antiemetic and analgesic properties. CBD is a non-
psychoactive phytocannabinoid that exhibits anti-
inflammatory, anticonvulsant, neuroprotective (anti-
oxidant), and antispasmodic properties, as well as 
stimulating appetite and mitigating the psychoactive 
effects of THC. Cannabinol (CBN) is formed during 
the decomposition of THC and has a weak psy-
choactive effect. Synthetic cannabinoids are labora-
tory-synthesized substances that can interact with 
cannabinoid receptors and mimic the action of THC 
(e.g., nabiximols) or the action of other cannabinoids 
[4]. The term “medicinal cannabinoids” refers only to 
cannabinoids extracted from plants or synthesized, 
which have undergone standardization and controlled 
clinical trials to assess their safety and efficacy and 
have been licensed for use as medicinal products [5]. 

The mechanism of action of cannabinoids on the 
human body. The main active components of can-
nabis – phytocannabinoids (THC and CBD), as well 
as other active cannabinoids – affect various organs 
and systems of the body (central and peripheral ner-
vous systems, endocrine and immune systems) 
through the modulation and activation of endogenous 
lipid signaling pathways, i.e., the so-called endocan-
nabinoid system (ECS). The ECS consists of recep-
tors, their ligands (endocannabinoids), and enzymes 
that regulate the biosynthesis and inactivation of 
endocannabinoids (regulatory enzymes). The most 
important are cannabinoid receptors 1 and 2 (CB1 
and CB2), as well as GPR55 and GPR119 receptors. 
CB1 receptors are mainly located in the central 
nervous system (mostly in the frontal cortex, basal 
ganglia, and cerebellum), in the peripheral nervous 
system, and are also present in adipose tissue, the 
gastrointestinal tract, adrenal glands, thyroid gland, 
liver, reproductive organs, chondrocytes, osteocytes, 
fibroblasts, and immune cells. CB2 receptors are 
mainly expressed in immune cells and can also be 
found in chondrocytes, osteocytes, and fibroblasts, as 
well as in nervous tissue (dorsal ganglia and microglial 
cells). Seven different endogenous ligands that act in 
the endocannabinoid system have now been identified. 
Two of the endocannabinoid ligands (anandamide 
(AEA) and 2-arachidonoylglycerol (2-AG)) are for-
med from arachidonic acid phospholipids under the 
action of specific synthesizing enzymes. The ECS can 
be activated by endocannabinoids, phytocannabinoids, 
and synthetic cannabinoids [7]. Cannabinoid signaling 
pathways and effects are shown in Figure. 

 

 
Cannabinoid signaling pathways and effects 
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Regardless of the type of cannabinoid ligand (phy-
tocannabinoid, endocannabinoid, or synthetic), these 
compounds primarily interact with GPCR proteins, 
such as CB1, CB2, GPR55, or TRP (TRPV1) recep-
tors, to induce a cellular response. The activated 
pathways vary depending on receptor activation and 
have physiological effects on pain, appetite, mood, 
immunology, and many other effects in the body [1]. 

The endocannabinoid system (ECS) primarily 
maintains homeostasis of the internal environment 
(temperature, immune system), as well as energy 
metabolism in the human body. In addition to regu-
lating physiological processes, the ECS directly 
affects the psychoemotional sphere (mood, emotions, 
anxiety, depression, eating behavior, appetite) and 
nervous functions (neurogenesis, neuroprotection, 
cognitive processes, pain perception, fertility, preg-
nancy, as well as pre- and postnatal development). 
The ECS is also involved in the pathophysiology of 
certain diseases, such as cancer, cardiovascular 
disease, and neurodegenerative diseases [8]. 

It should be noted that many cannabinoids (in-
cluding THC) exert their physiological and pharmacolo-
gical effects through agonism of CB1 and CB2 recep-
tors in the endocannabinoid system (ECS) (Fig.). Inci-
dentally, it is precisely because of the partial agonism of 
CB1 receptors that THC exhibits its psychoactive and 

analgesic effects. However, some cannabinoids, such as 
CBD, have low affinity for cannabinoid receptors (CBD 
is a partial antagonist of CB1 and a weak inverse agonist 
of CB2) and act outside the ECS [1], i.e., they bind to 
other non-cannabinoid receptors. 

Medically approved cannabinoid preparations. 
The modern pharmaceutical approach to application 
may begin with the use of the Cannabis plant for 
medical purposes, and then move on to the develop-
ment of extracts with controlled quality, a complete 
assessment of their analytical profiles, and research to 
evaluate the delivery of the correct dose to achieve 
the optimal therapeutic effect. 

The two most studied and proven cannabinoids in 
terms of efficacy and safety are THC and CBD; based 
on them, four cannabinoid pharmaceuticals have been 
registered and approved for medical use by the 
Federal Drug Administration (FDA) and the Euro-
pean Medicines Agency (EMA), including: 

1) dronabinol, nabilone, CBD – pure cannabinoid 
compounds; 

2) nabiximols – a partially purified extract of 
medicinal cannabis (Table 1). 

The potential applications of other cannabinoids 
and their delivery methods are currently being 
investigated (Table 2) [2]. 

 

T a b l e  1  

Cannabinoid drugs currently available on the market 

Cannabinoid 
Medications 

Ingredients Dosage form Indications Side effects 

Dronabinol  
(Marinol®, Syndros®) 
approval FDA, ЕМА 
(1985) 

synthetic TNS  
(has 10-20% 

bioavailability  
and short action) 

capsules and oral 
solution 

anorexia in patients  
with AIDS; 

nausea and vomiting 
during chemotherapy 

(CINV) 
 

heart palpitations, 
asthenia, abdominal 

pain, amnesia,  
very rarely – 

depersonalization [9] 

Nabilone (Cesamet®) 
approval FDA (1985, 
2016), ЕМА 

synthetic, structurally 
similar to TNS 

(has 95% bioavailability 
and long-lasting action) 

oral capsules 1 mg chemotherapy-induced 
nausea and vomiting 

(CINV) 

orthostatic hypotension, 
dry mouth, drowsiness, 

dizziness, euphoria, 
shortness of breath, 

headache, very rarely – 
psychosis [10, 11] 

 
СВD (Epidiolex®) 
approval FDA (2018), 
ЕМА (2019) 

98% pure plant-based 
CBD 

oil 
oral 

complex convulsive 
disorders (Lennox-

Gastaut syndrome or 
Dravet syndrome) in 
children aged 2 years 

and older 
 

hepatocellular toxicity, 
decreased appetite, 

diarrhea, drowsiness, 
fatigue [12] 

Nabiximols (Sativex®) 
approval ЕМА (2010) 

C. sativa plant extract, 
containing THC and 
CBD in a 1:1 ratio 

oromucosal spray spasticity associated with 
multiple sclerosis 

dizziness, fatigue, 
blurred vision, 

constipation, decreased 
or increased appetite, 

depression, very rarely – 
palpitations, changes in 

blood pressure, and 
hallucinations [13] 
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T a b l e  2   

Investigated medicinal forms of cannabinoids and innovative delivery systems 

Route of 
administration 

Composition Dosage form Indications Application 
Stage  

of development 

Oral CBD solid Crohn's disease, 
GVHD* 

 

 Clinical trials 

Oral ТНС SEDDS**  improved solubility, 
stability 

 

Preclinical 

Oral ТНС-glycosides pro-medicines drug-resistant 
inflammatory bowel 

disease 
 

inflammation Clinical trials 

Oromucosal nabiximols  
(THC CBD 1:1) 

 

spray cancer pain Clinical trials 

Oromucosal CBD powder   Research into 
formulation 

Oromucosal THC CBD 1:1 chewing gum several potential 
diseases 

 

pain, spasticity, 
dementia, etc. 

Preclinical 

Intranasal CBD liquid compositions 
 

 bioavailability 
studies 

Preclinical 

Intranasal CBD solid/liquid   Research into 
formulation 

 
Intranasal CBD powder metered 

dose inhaler 
 

 bioavailability 
studies 

Clinical trials 

Transdermal phytocannabinoids  induced dermatitis inflammation Preclinical 

Transdermal CBD gel arthritis inflammation Preclinical 

Transdermal CBD etosomes edema inflammation Preclinical 

Transdermal CBD gel epilepsy, 
osteoarthritis, fragile 

X syndrome 
 

 Clinical trials 

Transdermal CBD oil, spray, cream bullous epidermolysis 
 

pain, blistering Clinical treatment 

Transdermal CBD patch   Research into 
formulation 

 
Transdermal CBD + hyaluronic acid gel  pain, wound 

treatment 
Research into 
formulation 

 
Transdermal CBD+ argan oil  rheumatic diseases inflammation Research into 

formulation 
 

Transdermal CBD + boswellic acid   inflammation Research into 
formulation 

 
Ocular analogue ТНС prodrugs glaucoma lowering intraocular 

pressure 
Research into 
formulation 

 
Notes: GVHD* – graft-versus-host disease; SEDDS** – self-emulsifying drug delivery systems. 

 
The search for important targets for the development 

of new drugs, in particular, enzymes that destroy 
endocannabinoids such as fatty acid amide hydrolase 
(FAAH) and monoacylglycerol lipase (MAGL) remains 
to be a promising area for scientists [14]. 

Routes of administration and dosage forms of 
medical cannabis (including those under investi-
gation) and cannabis-based medical products. 

Parenteral route: intravenous injections, inhalation 
(smoking, powder dosed inhaler), transdermal (trans-
dermal patches, gel, cream). Enteral route: oral (cap-
sules, oil, edible products with cannabinoids), sublin-
gual/transbuccal (lozenges, oil), oromucosal (oromu-
cosal spray for the oral mucosa, chewing gum), 
intranasally (liquid formulations), rectally. 
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Cannabinoids are highly lipophilic molecules 
with very low water solubility, prone to degradation, 
especially in solution, under the influence of light 
and temperature, as well as due to auto-oxidation. 
Thus, the formulation can play a decisive role in 
increasing the solubility and physicochemical 
stability of the drug. Given the low oral bio-
availability of cannabinoids, promising routes of 
administration include transdermal, intranasal, and 
mucosal absorption. The high lipophilicity of 
cannabinoids provides an opportunity for the 
implementation of advanced nanoscale drug deli-
very systems that can be administered in a variety of 
ways. For example, self-emulsifying drug delivery 
systems (SEDDS) may be essential for improving 
the solubility, stability, and bioavailability of THC 
and other cannabinoids. SEDDS, which are isotropic 
mixtures of oils, surfactants, solvents, and co-
soluble substances/surfactants, can be used in the 
design of compositions to improve the oral ab-
sorption of highly lipophilic drug compounds. 
Various forms of administration and delivery have 
been tested for therapeutic use. Cannabis products 
are typically either inhaled by smoking/vaporization 
or taken orally. Oromucosal, topical transdermal, 
and rectal routes of administration are secondary but 
interesting. The pharmacokinetics and pharmaco-
dynamics of cannabinoids vary depending on the 
route of administration, with absorption showing the 
greatest variability in the main pharmacokinetic 
steps. Absorption is influenced by both the intrinsic 
lipophilicity of the product and inherent differences 
in organ tissues (i.e., alveolar, dermal, or gastric). 
Various factors, such as recent food intake (for oral 
administration), depth of inhalation, duration of 
breath holding, and vaporizer temperature (for 
inhalation) affect the absorption of cannabinoids, 
which can range from 20-30% for oral admini-
stration to 10-60% for inhalation [2]. 

Medical conditions with potentially beneficial use 
of cannabis and evidence base for treatment efficacy.  

According to an analysis of literature data from 
contemporary scientific studies, cannabis may be 
useful as an alternative treatment or as symptomatic 
control for certain pathological conditions and di-
seases. The results of a number of controlled clinical 
studies show that certain cannabinoids can modulate 
the symptoms of some diseases but do not affect the 
course of the disease itself [15]. Such cannabinoids 
are usually used in combination with other drugs and, 
as a rule, as an alternative treatment. Cannabinoids 
are not used as a first-line therapy for the treatment of 
any disease [16]. 

Mental disorders (post-traumatic stress disor-
der (PTSD), anxiety, depression, sleep).  

There is compelling preclinical evidence confir-
ming the great potential of CBD as an anxiolytic and 
anti-compulsive agent; it eliminates the psychotic and 
anxiogenic effects of THC and activates CB1 and 
serotonin 5-HT receptors [16, 17]. Cannabis use can 
improve global PTSD symptoms, as confirmed by a 
double-blind study involving Canadian military per-
sonnel for whom standard treatment was ineffective, 
and nighttime doses of nabiximols had a significant 
and beneficial effect on the frequency of PTSD-
related nightmares [18]. Cannabinoids have also been 
found to be effective in reducing anxiety, but not 
depression, associated with PTSD.  

The role of the endocannabinoid system (ECS) in 
modulating mood has been proven, and thus can-
nabinoids with a high CBD content may have thera-
peutic benefits for reducing anxiety [19]. In a double-
blind, randomized controlled trial, 24 patients with 
public speaking anxiety took 600 mg of CBD 
1.5 hours before speaking and showed a significant 
reduction in anxiety compared to healthy control 
subjects [20]. Clinical trials are currently underway 
with CBD as a potential treatment for anxiety. Nabi-
ximols has also been shown to reduce anxiety, whe-
reas cannabis with high THC content is more likely 
to cause anxiety symptoms in patients. 

There is no convincing evidence of the benefits of 
CBD for sleep (this can be explained by the varia-
bility in the content and quality of medical cannabis); 
on the contrary, one-time use of THC increases sleep 
duration, while regular use of THC can lead to sleep 
disturbances (possibly due to tolerance), and withdra-
wal from THC is associated with an increase in vivid 
dreams and sleep disturbances [21]. 

Cannabinoids in the treatment of opioid addic-
tion and as an alternative to opioids.  

The analgesic effect of cannabinoids and the 
absence of the euphoric effect of CBD have potential 
therapeutic applications for the treatment of opioid 
addiction, including as an adjunct to traditional medi-
cation-assisted treatment (methadone, buprenorphine, 
and naltrexone). For example, CBD has been found to 
reduce withdrawal symptoms after taking opiates [22]. 
It should also be noted that THC (dronabinol) is inef-
fective as an analgesic on its own, but new data may 
indicate synergism between THC and opioids [23]. 
According to the analysis, there is no evidence that 
cannabis can have an opioid-sparing effect [24]. Un-
fortunately, however, the problem of replacing one 
drug of abuse with another remains, although can-
nabinoids have a higher safety profile and a lower 
likelihood of dependence and death than opioids [25]. 

Chronic pain.  
Medical cannabis has the greatest potential in the 

treatment of chronic pain. A recent meta-analysis of 
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eleven randomized controlled trials found a signi-
ficant reduction in pain in patients with peripheral 
neuropathy compared to patients with central neuro-
pathic pain. In addition to pain reduction, most 
patients also experienced improvements in quality of 
life, sleep, anxiety, and sensory sensitivity. These 
studies used dronabinol (2.5-10 mg/day), nabiximols 
(1-4 mg/day), and nabiximols (average THC and 
CBD content comparable to 22.4 mg: 20.8 mg/day), 
Nabilone was found to be the most effective, 
nabiximols the least effective, and dronabinol (THC) 
alone ineffective for the treatment of neuropathic 
pain, but it may have synergistic effects with opioids 
[23]. In cancer patients, in a double-blind study, 
nabiximols was found to be ineffective in relieving 
pain caused by radiation therapy. However, in gene-
ral, a number of studies indicate the benefits of 
synthetic nabiximols and, conversely, insignificant 
results in nabiximols [1, 26]. Unfortunately, although 
these studies confirm the therapeutic potential of 
medical cannabis, the results for synthetic nabiximols 
cannot be extrapolated to phytocannabinoid mixtures. 
It would also be useful to conduct studies comparing 
the analgesic effects of cannabinoids and other 
analgesics (e.g., NSAIDs). 

Cannabis for treating CNS disorders: spasti-
city and pain caused by multiple sclerosis.  

Nabiximols (Sativex®) has been approved in 
several countries for treating spasticity and relieving 
pain (more effective than a placebo) associated with 
multiple sclerosis [26]. There is research suggesting 
that nabiximols (Sativex®) is even more effective in 
reducing spasticity in multiple sclerosis than first-line 
antispasticity treatment [27, 28]. 

Epilepsy. 
In recent years, there has been scientific interest in 

cannabinoid-based drugs for the treatment of epi-
lepsy, particularly its resistant forms [29]. Phytocan-
nabinoids such as CBD, cannabigerol (CBG), canna-
bidavarin (CBDV), and THC have demonstrated anti-
convulsant properties and may be promising for the 
development of safer alternatives (or even supple-
ments) to traditional antiepileptic drugs. The most pro-
nounced anticonvulsant properties have been found in 
THC and CBD, with CBD being of particular interest 
because it does not cause psychotropic effects. CBD 
has demonstrated efficacy as an adjunctive treatment 
for Lennox-Gastaut syndrome and Dravet syndrome, 
as it has reduced the frequency of epileptic seizures in 
many studies [30]. Currently, CBD (Epidiolex®) is the 
first and only plant-based CBD pharmaceutical drug 
approved by the US Food and Drug Administration 
(FDA) for the treatment of Lennox-Gastaut syndrome 
and Dravet syndrome in children aged 2 years and 
older. However, further research is needed to deter-

mine the optimal dosage in order to reduce the number 
of epileptic seizures and minimize the side effects of 
CBD. Clinical studies are also needed to determine the 
effectiveness of CBD for the treatment of other forms 
of epilepsy in children and adults. 

Neurological/neurodegenerative diseases (amy-
otrophic lateral sclerosis, Alzheimer's disease, 
Parkinson's disease, Huntington's disease).  

Scientific data show that cannabinoids play an 
important role in modulating inflammation (neuro-
inflammation) and also provide and enhance neuro-
protection. In addition, cannabinoids such as CBD 
have demonstrated analgesic, anxiolytic, and immu-
nosuppressive properties, making them attractive for 
the treatment of certain neurological disorders [26]. 
However, the research data are not conclusive. 
Although surveys show that patients experience 
subjective improvement and therefore prefer to use 
medical cannabis over prescription drugs. 

Tourette syndrome.  
To date, according to the results of two small 

controlled studies using dronabinol in Tourette 
syndrome, the number of tics decreased and the side 
effects of dronabinol were insignificant. However, 
this evidence needs to be confirmed, so a larger 
multicenter clinical study is also underway to eva-
luate the effectiveness of nabiximols in the treatment 
of Tourette syndrome[26, 31]. 

The effect of cannabis on the gastrointestinal 
tract.  

THC and CBD are proven appetite stimulants, a 
property that is particularly useful in cases of eating 
disorders (anorexia of various origins). It has been 
found that dronabinol increases body mass index in 
patients with cachexia associated with cancer or 
acquired immunodeficiency syndrome. On the other 
hand, stimulation of the ECS increases insulin resis-
tance, causes dyslipidemia, fatty liver, reduces satiety 
centers in the brain, and hyperphagia. Incidentally, 
hyperphagia is caused by THC, while CBD sup-
presses it. Interestingly, chronic use of cannabis re-
duces the incidence of obesity and fatty liver disease. 
The mechanisms behind this phenomenon are being 
studied, and the results may be useful in the practicel 
application of obesity treatment [7]. The canna-
binoids THC and CBD also have antiemetic and 
antinausea properties. It was for this purpose that 
synthetic THC preparations such as dronabinol and 
nabilone were developed to treat nausea and vomi-
ting, as well as chemotherapy-related anorexia in 
cancer and HIV/AIDS patients [8]. The latest onco-
logy guidelines recommend dronabinol as a “rescue 
therapy” for chemotherapy-induced nausea and vo-
miting. There are also a small number of studies on 
the antiemetic effects of cannabinoids in pregnant 
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women and real medical prescriptions of cannabis to 
pregnant women (in the US, Colorado), but it should 
be noted that cannabis use by pregnant women is 
unjustified because the risks outweigh the benefits [7]. 

Regarding the use of cannabis with high THC 
content in inflammatory bowel diseases (Crohn's 
disease, nonspecific ulcerative colitis), it should be 
noted that it is mainly used for symptomatic relief of 
pain and dyspepsia [32]. Research data on the effect 
on the pathogenesis and prognosis of the disease are 
contradictory and require further testing. Currently, a 
number of studies are being conducted on nabiximols 
in inflammatory bowel diseases [33]. 

Data confirming the ability of cannabinoids to 
alleviate the symptoms of certain diseases does not 
justify the “medical prescription” of cannabis by 
smoking. Smoking cannabis that has not undergone 
processing is not a safe and reliable way to obtain 
standard doses of cannabinoids. 

Safety of medical cannabis use 
Potential dependence. More severe dependence 

on cannabis is observed with a high THC content as 
compared to cannabis with a low THC content [34], 
and patients with a history of psychiatric or drug 
dependence are more prone to dependence. 

Neurotoxicity and effects on cognitive function. 
The neurotoxicity of cannabis, in the form of a 
sedative effect (drowsiness, decreased attention and 
reaction time), is associated with the stimulation of 
the inhibitory neurotransmitter GABA by THC and, 
thus, a decrease in brain excitability. Exocanna-
binoids also in constant, prolonged use, have a 
negative effect on the neuroplastic processes of the 
brain and in adolescence (up to 16 years of age), they 
halt cortical maturation, which affects cognitive 
processes, impairs cognitive function, memory 
formation, attention, decision-making, and reduces 
IQ scores by approximately 2-6%. It should be noted 
that this negative effect of cannabis is partially 
irreversible, even after discontinuing the use of 
cannabis products [35]. 

Psychotic reactions. Psychotic symptoms are 
observed in 20-50% of cannabis users (probably due 
to THC or other cannabinoids with euphoric effects). 
Manifestations may take the form of positive 
(fragmented thinking, suspiciousness, grandiose 
delusions, etc.) and negative (psychomotor retarda-
tion, dullness, emotional detachment) symptoms. 
Usually, these symptoms are temporary and disappear 
after cannabinoid intoxication, but in some indi-
viduals, the symptoms persist. That is, acute persis-
tent psychosis occurs, caused by cannabis with a high 
THC content, with manifestations of hallucinations, 
amnesia, disorientation, paranoia, and depersonali-
zation [36]. Psychotic reactions are also possible in 

the form of confusion, disorientation, euphoria, 
behavioral and sensory disturbances, hallucinations, 
and panic attacks. Prolonged use of cannabis with a 
high THC content from adolescence can lead to 
depression and suicidal tendencies, increased risk of 
psychotic symptoms and schizophrenia [37]. The risk 
of developing schizophrenia is four times higher in 
people with marijuana addiction than in people 
without addiction [38]. It should also be noted that 
THC is lipophilic and that psychotic reactions are 
dose-dependent (significant cognitive and psycho-
motor impairments occurred at blood THC concen-
trations >5 ng/ml)[39]. 

However, there is speculation that, "... although 
some evidence suggests that cannabis is associated 
with negative effects on mental health, this evidence 
is generally weak, as studies are of low quality, have 
a limited number of participants, are short in duration, 
have a wide range of cannabinoid preparations and 
doses, and often have a high level of bias" [2]. It is 
also interesting that CBD has antipsychotic properties 
and may reduce the psychotic activity of THC, so 
further research is needed to confirm these findings. 

Cardiotoxicity of cannabis. THC preparations 
cause tachycardia, but simultaneous administration of 
CBD reduces it [40]. There are also reports of the 
likelihood of acute coronary syndrome and stroke in 
young cannabis users. 

Dyspeptic symptoms. Cannabis use often causes 
dry mouth and increased appetite (especially for 
sweet foods). Some patients (more often young 
people and adolescents who use marijuana frequently 
and for a long time, i.e., every day for at least a year) 
may experience excessive cannabinoid vomiting 
syndrome (ECVS) [7]. ECVS is also possible in 
people who use cannabis for the first time. 

Special considerations for vulnerable groups 
(pregnant women, children). Lipophilic THC cros-
ses the placenta and is excreted in breast milk, 
potentially causing neurotoxicity in the developing 
brain [41, 42, 43]. Regular cannabis use in childhood 
and adolescence causes more severe and persistent 
negative effects than in adults. 

Interaction with other drugs. The exocanna-
binoids THC and CBD affect the cytochrome P450 
system; CBD is a potent inhibitor of CYP2C19 enzy-
mes; cannabis induces CYP1A2. This creates the pos-
sibility of pharmacokinetic interactions between THC 
and CBD and other drugs through the inhibition or in-
duction of liver enzymes. Concomitant use of THC and 
CBD with sedatives and hypnotics causes an increase in 
effect due to pharmacodynamic interaction [44]. 

Despite the increase in the therapeutic use of can-
nabis and its ligands, evidence of their clinical bene-
fits remains incomplete [14, 42]. The pro-neurogenic 
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and other effects of CBD, THC, and other canna-
binoids on humans need to be more clearly eluci-
dated. In addition, some undesirable effects currently 
limit its medical use [41, 43]. It is also necessary to 
be cautious when extrapolating data between diffe-
rent methods and forms of cannabis administration; 
their selection should be tailored to the individual 
needs of the patient [41]. 

CONCLUSIONS 

1. Analysis of the literature confirms that medical 
cannabis has significant potential in the treatment of 
various diseases, but safe use of it requires further 
research. 

2. It is important to assess the balance of benefits 
and risks for each patient and to develop appropriate 
regulatory mechanisms to control its use.  

3. Studying global experience and the evidence 
base regarding the efficacy and safety of medical 
cannabis is important for the formation of sound 
public policy in this area. 

Contributors: 
Kaidash S.P. – conceptualization, research, wri-

ting – initial project; 
Sliesarchuk V.Y. – resources, writing – reviewing 

and editing; 
Sokolova K.V. – resources, writing – reviewing 

and editing; 
Potapova T.M. – resources, visualization, mana-

gement, project administration. 
Funding. This research received no external 

funding. 
Conflict of interests. The authors declare no 

conflict of interest. 

REFERENCES 

1. Legare CA, Raup-Konsavage WM, Vrana KE. 
Therapeutic Potential of Cannabis, Cannabidiol, and 
Cannabinoid-Based Pharmaceuticals. Pharmacology. 
2022;107(3-4):131-49. 
doi: https://doi.org/10.1159/000521683 

2. Bruni N, Della Pepa C, Oliaro-Bosso S, Pes-
sione E, Gastaldi D, Dosio F. Cannabinoid Delivery Sys-
tems for Pain and Inflammation Treatment. Molecules. 
2018;23(10):2478. 
doi: https://doi.org/10.3390/molecules23102478 

3. Shirah BH, Ahmed MM. The Use of Cannabis for 
Medical Purposes in the Arab World. Med Cannabis 
Cannabinoids. 2020 Dec 7;4(1):72-4. 
doi: https://doi.org/10.1159/000510824 

4. National Academies of Sciences, Engineering, and 
Medicine. The Health Effects of Cannabis and Canna-
binoids. [Internet]. The Current State of Evidence and 
Recommendations for Research. Washington, D.C., Natio-
nal Academies Press; 2017 [cited 2025 Apr 29]. ISBN-
13 978-0-309-45304-2. Available from: 
https://nap.nationalacademies.org/catalog/24625/the-
health-effects-of-cannabis-and-cannabinoids-the-current-
state 

5. Narcotic Drugs annual report [Internet]. 2017 [ci-
ted 2025 Apr 29]. Available from: 
https://www.incb.org/documents/Narcotic-Drugs/Technical-
Publications/2017/7_Part_2_comments_E.pdf 

6. Osakwe O. Pharmaceutical regulation: the role of 
Government in the business of drug discovery. Chapter 1. 
In: Social Aspects of Drug Discovery, Development and 
Commercialization. Osakwe O, Rizvi SAA, eds. London, 
Elsevier; 2016. ISBN 978-0-12-802220-7. 
doi: https://doi.org/10.1016/C2014-0-02679-2 

7. Tkach SM. [The role of cannabis and its deriva-
tives in gastroenterological pathology]. [Internet]. Hastro-
enterolohiia. Hepatolohiia. Koloproktolohiia. 2020[ci-
ted 2025 Apr 21];3(57):28-30. Ukrainian. Available from: 
https://health-ua.com/gastroenterology/funkcionalni-

zaxvoriuvannia-skt/62041-rol-kannabisa-iego-proizvodnyh-
prigastroenterologicheskoj-patologii 

8. Lowe H, Toyang N, Steele B, Bryant J, Ngwa W. 
The Endocannabinoid System: A Potential Target for the 
Treatment of Various Diseases. International Journal of 
Molecular Sciences. 2021;22(17):9472. 
doi: https://doi.org/10.3390/ijms22179472 

9. MARINOL (dronabinol) capsules, for oral use, 
CIII. Full prescribing information [Internet]. 2023 [cited 
2025 Apr 29]. Available from:  
https://www.accessdata.fda.gov/drugsatfda_docs/label/20
23/018651s033lbl.pdf 

10. Bajtel Á, Kiss T, Tóth B, Kiss S, Hegyi P, Vörhen-
di N, et al. The Safety of Dronabinol and Nabilone: A 
Systematic Review and Meta-Analysis of Clinical Trials. 
Pharmaceuticals (Basel). 2022 Jan 14;15(1):100. 
doi: https://doi.org/10.3390/ph15010100  

11. Cesamet® (nabilone) Capsules. Full prescribing 
information [Internet]. 2022 [cited 2025 Apr 29]. 
Available from: 
https://www.accessdata.fda.gov/drugsatfda_docs/label/20
22/018677Orig1s017lbl.pdf 

12. EPIDIOLEX® (cannabidiol) oral solution. Full 
Prescribing Information [Internet]. 2021 [cited 2025 Apr 29]. 
Available from:  
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/
210365Orig1s011lbl.pdf 

13. Albertyn CP, Guu TW, Chu P, Creese B, 
Young A, Velayudhan L, et al. Sativex (nabiximols) for 
the treatment of Agitation & Aggression in Alzheimer's 
dementia in UK nursing homes: a randomised, double-
blind, placebo-controlled feasibility trial. Age Ageing. 
2025 May 31;54(6):afaf149. 
doi: https://doi.org/10.1093/ageing/afaf149  

14. Bajaj S, Jain S, Vyas P, Bawa S, Vohora D. The 
role of endocannabinoid pathway in the neuropathology of 
Alzheimer’s disease: can the inhibitors of MAGL and 
FAAH prove to be potential therapeutic targets against the 



 
МЕДИЧНІ ПЕРСПЕКТИВИ / MEDICNI PERSPEKTIVI 

 

 
 22925/Том XXX/3 

cognitive impairment associated with Alzheimer’s di-
sease?  Brain Res Bull. 2021 Sep;174:305-22. 
doi: https://doi.org/10.1016/j.brainresbull.2021.06.022 

15. Schlag AK, O'Sullivan SE, Zafar RR, Nutt DJ. 
Current controversies in medical cannabis: Recent deve-
lopments in human clinical applications and potential 
therapeutics. Neuropharmacology. 
2021 Jun 15;191:108586. 
doi: https://doi.org/10.1016/j.neuropharm.2021.108586  

16. Whiting PF, Wolff RF, Deshpande S, Di Nisio M, 
Duffy S, Hernandez AV, et al. Cannabinoids for Medical 
Use: A Systematic Review and Meta-analysis. JAMA. 
2015 Jun 23-30;313(24):2456-73. 
doi: https://doi.org/10.1001/jama.2015.6358. Erratum in: 
JAMA. 2015 Aug 4;314(5):520. 
doi: https://doi.org/10.1001/jama.2015.8253. Erratum in: 
JAMA. 2015 Aug 25;314(8):837. 
doi: https://doi.org/10.1001/jama.2015.9010. Erratum in: 
JAMA. 2015 Dec 1;314(21):2308. 
doi: https://doi.org/10.1001/jama.2015.15929. Erratum in: 
JAMA. 2016 Apr 12;315(14):1522. 
doi: https://doi.org/10.1001/jama.2016.3470  

17. Crippa JA, Guimarães FS, Campos AC, Zuar-
di AW. Translational Investigation of the Therapeutic 
Potential of Cannabidiol (CBD): Toward a New Age. Front 
Immunol. 2018 Sep 21;9:2009. 
doi: https://doi.org/10.3389/fimmu.2018.02009  

18. Jetly R, Heber A, Fraser G, Boisvert D. The ef-
ficacy of nabilone, a synthetic cannabinoid, in the 
treatment of PTSD-associated nightmares: A pre-
liminary randomized, double-blind, placebo-controlled 
cross-over design study. Psychoneuroendocrinol. 
2015 Jan;51:585-8. 
doi: https://doi.org/10.1016/j.psyneuen.2014.11.002. 

19. Graczyk M, Łukowicz M, Dzierzanowski T. Pros-
pects for the Use of Cannabinoids in Psychiatric Disorders. 
Front Psychiatry. 2021;12:620073. 
doi: https://doi.org/10.3389/fpsyt.2021.620073  

20. Bergamaschi MM, Queiroz RH, Chagas MH, de 
Oliveira DC, De Martinis BS, Kapczinski F, et al. Canna-
bidiol reduces the anxiety induced by simulated public 
speaking in treatment-naïve social phobia patients. 
Neuropsychopharmacology. 2011 May;36(6):1219-26. 
doi: https://doi.org/10.1038/npp.2011.6  

21. Kaul M, Zee PC, Sahni AS. Effects of cannabi-
noids on sleep and their therapeutic potential for sleep 
disorders. Neurotherapeutics. 2021 Jan;18(1):217-27. 
doi: https://doi.org/10.1007/s13311-021-01013-w. 

22. Kudrich C, Hurd YL, Salsitz E, Wang AL. Adjun-
ctive Management of Opioid Withdrawal with the Nono-
pioid Medication Cannabidiol. Cannabis Cannabinoid Res. 
2022 Oct;7(5):569-81. 
doi: https://doi.org/10.1089/can.2021.0089  

23. Meng H, Johnston B, Englesakis M, Moulin DE, 
Bhatia A. Selective Cannabinoids for Chronic Neuropathic 
Pain: A Systematic Review and Meta-analysis. Anesth-
Analg. 2017 Nov;125(5):1638-52. 
doi: https://doi.org/10.1213/ANE.0000000000002110  

24. Campbell G, Hall WD, Peacock A, Lintzeris N, 
Bruno R, Larance B, et al. Effect of cannabis use in people 
with chronic non-cancer pain prescribed opioids: Findings 

from a 4-year prospective cohort study. Lancet Public 
Health. 2018;3:e341-e350. 
doi: https://doi.org/10.1016/S2468-2667(18)30110-5  

25. Kienzl M, Storr M, Schicho R. Cannabinoids and 
Opioids in the Treatment of Inflammatory Bowel Diseases. 
Clin Transl Gastroenterol. 2020 Jan;11(1):e00120. 
doi: https://doi.org/10.14309/ctg.0000000000000120  

26. Bilbao A, Spanagel R. Medical cannabinoids: a phar-
macology-based systematic review and meta-analysis for all 
relevant medical indications. BMC Med. 2022;20(1):259. 
doi: https://doi.org/10.1186/s12916-022-02459-1  

27. Cristino L, Bisogno T, Di Marzo V. Cannabinoids 
and the expanded endocannabinoid system in neurological 
disorders. Nat Rev Neurol. 2020;16:9-29. 
doi: https://doi.org/10.1038/s41582-019-0284-z 

28. Chan A, Silván CV. Evidence-based management 
of multiple sclerosis spasticity with nabiximolsoromucosal 
spray in clinical practice: a 10-year recap. Neurodegener 
Dis Manag. 2022 Jun;12(3):141-54. 
doi: https://doi.org/10.2217/nmt-2022-0002  

29. Farrelly AM, Vlachou S, Grintzalis K. Efficacy of 
Phytocannabinoids in Epilepsy Treatment: Novel Ap-
proaches and Recent Advances. Int J Environ Res Public 
Health. 2021 Apr 10;18(8):3993. 
doi: https://doi.org/10.3390/ijerph18083993  

30. Galan FN, Miller I. Cannabinoids for the Treat-
ment of Epilepsy: a Review. Curr Treat Options Neurol. 
2020;22:14.  
doi: https://doi.org/10.1007/s11940-020-00621-9 

31. Jakubovski E, Pisarenko A, Fremer C, Haas M, 
May M, Schumacher C, et al. The CANNA-TICS Study 
Protocol: A Randomized Multi-Center Double-Blind Placebo 
Controlled Trial to Demonstrate the Efficacy and Safety of 
Nabiximols in the Treatment of Adults With Chronic Tic 
Disorders. Front Psychiatry. 2020 Nov 26;11:575826. 
doi: https://doi.org/10.3389/fpsyt.2020.575826   

32. Bogale K, Raup-Konsavage W, Dalessio S, Vra-
na K, Coates MD. Cannabis and Cannabis Derivatives for 
Abdominal Pain Management in Inflammatory Bowel 
Disease. Med Cannabis Cannabinoids. 2021 Jun 21;4(2):97-
106. doi: https://doi.org/10.1159/000517425  

33. Comparison of Safety, Tolerability and Phar-
macokinetics of Medical Grade Cannabis (MGC) Orally 
Disintegrating Tablets With Buccal Sativex®, in Healthy 
Adult Volunteers [Internet]. [cited 2025 Apr 29]. 
Available from: 
https://clinicaltrials.gov/study/NCT03936907?term=medi
cal%20marijuana%20nabiximols%20intestines&rank=1   

34. Freeman TP, Winstock AR. Examining the profile of 
high-potency cannabis and its association with severity of 
cannabis dependence. Psychol Med. 2015 Nov;45(15):3181-
9. doi: https://doi.org/10.1017/S0033291715001178   

35. Meier MH, Caspi A, Ambler A, Harrington HR, 
Houts RSE, Keefe K, et al. Persistent cannabis users show 
neuropsychological decline from childhood to midlife. 
Proc Natl Acad Sci. 2012;109(40):E2657-E2664. 
doi: https://doi.org/10.1073/pnas.1206820109  

36. Breijyeh Z, Jubeh B, Bufo SA, Karaman R, Scrano 
L. Cannabis: A Toxin-Producing Plant with Potential The-
rapeutic Uses. Toxins (Basel). 2021 Feb 5;13(2):117. 
doi: https://doi.org/10.3390/toxins13020117  



ФАРМАЦІЯ 

230 На умовах ліцензії CC BY 4.0 

37. Hindley G, Beck K, Borgan F, Ginestet CE,
McCutcheon R, Kleinloog D, et al. Psychiatric symptoms 
caused by cannabis constituents: a systematic review and 
meta-analysis. Lancet Psychiatry. 2020 Apr;7(4):344-53. 
doi: https://doi.org/10.1016/S2215-0366(20)30074-2  

38. Ganesh S, Cortes-Briones J, Ranganathan M, Rad-
hakrishnan R, Skosnik PD, D'Souza DC. Psychosis-Rele-
vant Effects of Intravenous Delta-9-Tetrahydrocannabinol: 
A Mega Analysis of Individual Participant-Data from 
Human Laboratory Studies. Int J Neuropsychopharmacol. 
2020 Dec 3;23(9):559-70. 
doi: https://doi.org/10.1093/ijnp/pyaa031 

39. Hartman RL, Huestis MA. Cannabis effects on
driving skills. Clin Chem. 2013 Mar;59(3):478-92. 
doi: https://doi.org/10.1373/clinchem.2012.194381  

40. Dabiri AE, Kassab GS. Effects of Cannabis on Car-
diovascular System: The Good, the Bad, and the Many Unk-
nowns. Med Cannabis Cannabinoids. 2021 Nov 12;4(2):75-
85. doi: https://doi.org/10.1159/000519775

41. Martinez Naya N, Kelly J, Corna G, Golino M,
Polizio AH, Abbate A, et al. An Overview of Cannabidiol 

as a Multifunctional Drug: Pharmacokinetics and Cellular 
Effects. Molecules. 2024 Jan 18;29(2):473. 
doi: https://doi.org/10.3390/molecules29020473  

42. Urits I, Charipova K, Gress K, Li N, Berger AA,
Cornett EM, et al. Adverse Effects of Recreational and Medi-
cal Cannabis. Psychopharmacol Bull. 2021 Jan 12;51(1):94-
109. PMID: 33897066. PMCID: PMC8063125.

43. Hoch E, Volkow ND, Friemel CM, Lorenzetti V,
Freeman TP, Hall W. Cannabis, cannabinoids and health: 
a review of evidence on risks and medical benefits. Eur 
Arch Psychiatry Clin Neurosci. 2025 Mar;275(2):281-92. 
doi: https://doi.org/10.1007/s00406-024-01880-2  

44. Smith SA, Le GH, Teopiz KM, Kwan ATH,
Rhee TG, Ho RC, et al. Effects of cannabidiol and Δ9-
tetrahydrocannabinol on cytochrome P450 enzymes: a 
systematic review. Drug Metab Rev. 2024 Feb-
May;56(2):164-74. 
doi: https://doi.org/10.1080/03602532.2024.2346767. 
Erratum in: Drug Metab Rev. 2025 Jul 30:1. 
doi: https://doi.org/10.1080/03602532.2025.2541147  

Стаття надійшла до редакції 19.05.2025; 
затверджена до публікації 27.08.2025 


