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Cannabinoids: Medicine or Poison
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The hemp plant [Cannabis sativa (C. sativa)] commonly known 
as Indian hemp belongs to the Cannabinaceae family and is also 
referred to as marijuana, ganja, pot, hemp or cannabis. It comprises 
three recognized subspecies: C. sativa subspecies sativa (longer and 
more fibrous, primarily cultivated as industrial hemp), C. sativa 
subspecies indica (shorter and more psychoactive, often referred to 
as medicinal hemp), and C. sativa subspecies ruderalis (wild hemp).1,2

The hemp plant contains a wide range of phytochemicals, including 
amino acids, fatty acids, steroids, phytocannabinoids, terpenes, 
and phenolic compounds. Their concentrations vary depending on 
both plant-related factors (e.g., tissue type, subspecies, age) and 
environmental conditions (e.g., temperature, humidity, light). Among 
these compounds, Δ9-tetrahydrocannabinol (THC) and cannabidiol 
(CBD) have been studied extensively for their pharmacological 
properties.1-3

The medicinal use of cannabis dates back to ancient times. Early 
Chinese and Indian records describe its hypnotic, analgesic, and 
anxiolytic properties as early as the pre-Christian era. In Europe and 
North America, the plant was mainly used for fiber production until 
the 19th century, when its psychoactive properties were rediscovered. 
Beyond its role as a recreational drug, cannabis was also employed 
in the treatment of insomnia, pain, asthma, and several other 
conditions, including depression.2-4

Currently, cannabis is the third-most widely used psychoactive 
substance worldwide, after alcohol and tobacco. Its narcotic effects, 
primarily attributed to the high levels of THC, led to prohibitions on 
production in several countries. However, in recent years, cannabis 
has regained importance, especially for industrial applications. 
Meanwhile, medical interest in the plant has increased owing to 
its diverse pharmacological effects and its impact on multiple 
physiological systems in the human body.2

Debates over the legal, ethical, and social implications of cannabis 
have persisted for more than a century now. In recent decades, 
the prescription of cannabinoid-based therapies by physicians has 
increased worldwide, particularly in the United States, for conditions 
such as chronic pain and psychiatric disorders.5

Cannabinoids exert their effects primarily through cannabinoid 
receptors, the most abundant G-protein-coupled receptors in 
humans. Until date, two main receptor subtypes have been 
identified: CB1 and CB2. CB1 receptors are distributed throughout 
the central nervous system, particularly in the cortex, basal ganglia, 
hippocampus, and cerebellum, where they are predominantly 
localized presynaptically on γ-aminobutyric acid (GABAergic) 
neurons. The activation of CB1 inhibits adenylate cyclase, thereby 
reducing cyclic adenosine monophosphate production. Beyond 
cannabinoid receptors, cannabinoids also interact with other 
receptors and ion channels via G-protein binding, producing different 
physiological effects depending on their localization. CB2 receptors, 
on the other hand, are widely expressed in immune cells, lymphoid 
tissues, neutrophils, and macrophages. They play a central role in 
various pathophysiological processes, including inflammation, 
cancer, and neurodegenerative disorders.5-8

The bioavailability of cannabinoids depends largely on the route of 
administration, with the fastest absorption occurring via inhalation 
or ingestion. Metabolism primarily involves cytochrome P450 
enzymes. Their major pharmacological effects include the following:8

•	 Psychoactive effects such as euphoria and altered sensory 
perception

•	 Risk of dependence

•	 Modulation of cognitive function and appetite

•	 Both antiepileptic and proepileptic effects

•	 Analgesic and muscle-relaxant properties

•	 Anti-inflammatory and antiemetic effects

•	 Immunomodulatory actions (via CB2 receptors, TRP channels, 
GPR55, serotonin receptors)

•	 Inhibition of glutamate release from excitatory neurons and 
cholinergic neurons, as well as effects on GABAergic interneurons

•	 Inhibition of voltage-gated Ca2+ channels and increased 
K+ channel activity, leading to suppression of presynaptic 
transmission.

Corresponding author: Yasemin Karal, Department of Pediatric Neurology, Trakya University Faculty of Medicine, Edirne, Türkiye

e-mail: yaseminkaral@trakya.edu.tr

Available Online Date: 31.10.2025 • DOI: 10.4274/balkanmedj.galenos.2025.2025.290925

Available at www.balkanmedicaljournal.org

ORCID iDs of the authors: Y.K. 0000-0003-0096-6676.

Cite this article as: Karal Y. Cannabinoids: Medicine or Poison. Balkan Med J.; 2025; 42(6):491-2.

Copyright@Author(s) - Available online at http://balkanmedicaljournal.org/

https://orcid.org/0000-0003-0096-6676


 

492 Yasemin Karal. Cannabinoids

Balkan Med J, Vol. 42, No. 6, 2025

Several cannabinoid-based products have received regulatory 
approval for specific indications in limited countries. Dronabinol, 
a synthetic form of THC, has been approved by the Food and 
Drug Administration (FDA) for chemotherapy-induced nausea 
and vomiting, oral mucositis, and as an appetite stimulant in 
patients with human immunodeficiency virus/acquired immune 
deficiency syndrome. Nabilone, another FDA-approved synthetic 
THC analogue, is prescribed for chemotherapy-induced nausea 
and vomiting, diabetes-related neuropathic pain, fibromyalgia, 
rheumatoid arthritis-related pain, spasticity in multiple sclerosis, 
sleep regulation and refractory epilepsy.8-13 Despite these 
therapeutic advances, the long-term safety profile of cannabinoids 
remains unclear.

Increasing use during childhood and adolescence has raised 
concerns regarding its effects on brain development. The 
endocannabinoid system plays crucial roles in neurodevelopment, 
including synaptic pruning and neural plasticity. Some studies 
suggest that CBD may be beneficial in treating refractory epilepsy 
in children and adults. However, significant challenges remain, 
including limited knowledge of its pharmacodynamics, inconsistent 
dose-response data, insufficient evidence on monotherapy, lack 
of seizure-freedom outcomes with long-term use, potential drug-
drug interactions, adverse effects, and absence of standardized 
therapeutic guidelines. Moreover, the variability in formulation 
and composition across CBD products highlights the importance 
of distinguishing FDA-approved medications from unregulated 
preparations.8,14

One of the most pressing concerns regarding cannabinoid use is 
exposure during critical neurodevelopmental periods. Prenatal THC 
exposure can reduce CB1 receptor expression, leading to abnormal 
neural connectivity. THC use during adolescence is particularly 
concerning, as this period is characterized by synaptic pruning 
and high plasticity in the brain regions associated with emotion 
and executive function. The disruption of endocannabinoid 
signaling, particularly in the temporal dynamics of anandamide 
and 2-arachidonoylglycerol, may underlie these effects. Clinically, 
adolescent THC use has been associated with increased risk of 
emotional disorders, particularly among females, and with a higher 
incidence of schizophrenia in males who initiate heavy use before 
the age of 18 years.15 Although most research has focused on THC, 
CBD exposure during these critical developmental windows also 
warrants further investigation for potential adverse effects.

Overall, there is a pressing need for further research to clarify the 
long-term impact of cannabinoids on the developing brain, not 
only in fetuses but also in adolescents and young adults.

REFERENCES
1.	 Hanuš LO, Meyer SM, Muñoz E, Taglialatela-Scafati O, Appendino G. Phytocannabinoids: 

a unified critical inventory. Nat Prod Rep. 2016;33:1357-1392.  [CrossRef] 

2.	 Gökgöz AB, Yılmaz Can E. The importance of cannabinoids in medical and industrial 
perspectives and potential contribution to Türkiye’s economy. Med J West Black Sea. 
2021;5:315-323. [CrossRef] 

3.	 Haller J. Herbal cannabis and depression: a review of findings published over the last 
three years. Pharmaceuticals (Basel). 2024;17:689. [CrossRef] 

4.	 Kisková T, Mungenast F, Suváková M, Jäger W, Thalhammer T. Future aspects for 
cannabinoids in breast cancer therapy. Int J Mol Sci. 2019;20:1673.  [CrossRef] 

5.	 Legare CA, Raup-Konsavage WM, Vrana KE. Therapeutic potential of cannabis, 
cannabidiol, and cannabinoid-based pharmaceuticals. Pharmacology. 2022;107:131-
149.  [CrossRef] 

6.	 Xu K, Wu Y, Tian Z, Xu Y, Wu C, Wang Z. Microglial cannabinoid CB2 receptors in pain 
modulation. Int J Mol Sci. 2023;24:2348. [CrossRef] 

7.	 Valentino RJ, Volkow ND. Cannabis and cannabinoid signaling: research gaps and 
opportunities. J Pharmacol Exp Ther. 2024;391:154-158.  [CrossRef] 

8.	 Reddy DS. Therapeutic and clinical foundations of cannabidiol therapy for difficult-
to-treat seizures in children and adults with refractory epilepsies. Exp Neurol. 
2023;359:114237. [CrossRef] 

9.	 Louis-Gray K, Tupal S, Premkumar LS. TRPV1: a common denominator mediating 
antinociceptive and antiemetic effects of cannabinoids. Int J Mol Sci. 2022;23:10016. 
[CrossRef] 

10.	 Yang J, Lin N, Li S, et al. Cannabidiol alleviates oral mucositis by inhibiting PI3K/Akt/
NF-κB-mediated pyroptosis. Balkan Med J. 2024;41:286-297. [CrossRef] 

11.	 Khoury M, Cohen I, Bar-Sela G. “The two sides of the same coin”-medical cannabis, 
cannabinoids and immunity: pros and cons explained. Pharmaceutics. 2022;14:389. 
[CrossRef] 

12.	 Kaul M, Zee PC, Sahni AS. Effects of cannabinoids on sleep and their therapeutic 
potential for sleep disorders. Neurotherapeutics. 2021;18:217-227. [CrossRef] 

13.	 Malheiro RF, Carmo H, Carvalho F, Silva JP. Cannabinoid-mediated targeting of 
mitochondria on the modulation of mitochondrial function and dynamics. Pharmacol 
Res. 2023;187:106603. [CrossRef] 

14.	 Bara A, Ferland JN, Rompala G, Szutorisz H, Hurd YL. Cannabis and synaptic 
reprogramming of the developing brain. Nat Rev Neurosci. 2021;22:423-438.  [CrossRef] 

15.	 Hjorthøj C, Compton W, Starzer M, et al. Association between cannabis use disorder and 
schizophrenia stronger in young males than in females. Psychol Med. 2023;53:7322-
7328. [CrossRef]

https://doi.org/10.1039/c6np00074f
https://doi.org/10.29058/mjwbs.928899
https://doi.org/10.3390/ph17060689
https://doi.org/10.3390/ijms20071673
https://doi.org/10.1159/000521683
https://doi.org/10.3390/ijms24032348
https://doi.org/10.1124/jpet.124.002331
https://doi.org/10.1016/j.expneurol.2022.114237
https://doi.org/10.3390/ijms231710016
https://doi.org/10.4274/balkanmedj.galenos.2024.2024-2-66
https://doi.org/10.3390/pharmaceutics14020389
https://doi.org/10.1007/s13311-021-01013-w
https://doi.org/10.1016/j.phrs.2022.106603
https://doi.org/10.1038/s41583-021-00465-5
https://doi.org/10.1017/S0033291723000880



