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Editorial on the Research Topic

Therapeutic potential of cannabinoids: from health to disease

Cannabinoid history is deeply connected with human culture, medicine, and
pharmacology, tracing back thousands of years. According to palaeobotanical evidence,
cannabis’ early uses are dated about 12,000 years ago in two domestication centers situated
in Europe and Central Asia. Through the years cannabis spread to the Middle East and
Africa (2000–500 year BP) and then to the Americas from Europe (1545–1800 CE) and
Asia (1800–1945) (Warf, 2014; Crocq, 2020; Rull, 2022). Through these years cannabis
varied uses and was associated with alleviating illnesses (Mirzaei et al., 2020), rituals and
recreational practices (Kovalchuk et al., 2020; Mirzaei et al., 2020), and as a source of fiber
for textiles, food, and oil (Van Bakel et al., 2011; Salami et al., 2020).

In its recent history, stigma, and prohibition, particularly during the 20th century,
have complicated cannabis research and use, despite its importance (Russo, 2007;
Maida and Daeninck, 2016). The identification of cannabinoids, especially delta-9-
tetrahydrocannabinol (THC) and cannabidiol (CBD), represented a pivotal moment in
cannabinoid research. This was particularly significant following the discovery of the
endocannabinoid system in the 1990s, which established a biological foundation for
comprehending the effects of these compounds (Zuardi, 2006; Appendino, 2020).

Many countries’ recent legalization movement has sparked interest in its therapeutic
uses, which has revived scientific research and public acceptance. Research on the active
elements of cannabis has strengthened the present view of marijuana as a medicinal tool.
In the past decades, the therapeutic potential of cannabinoids has been explored in several
research areas.

In the present Research Topic “Therapeutic Potential of Cannabinoids: From Health

to Disease,” the journal aimed to shed light on the local and systemic effects of cannabis
and cannabinoids on cognitive function, and their implications in neurodegenerative and
age-related diseases. In the manuscript “The effects of standardized cannabis products in
healthy volunteers and patients: a systematic literature review,” Leen et al. review the effects
of standardized cannabis products, especially those made by Bedrocan, on patients and
healthy volunteers. The authors emphasize how crucial consistent cannabis formulations
are for successful therapy, pointing to dose-dependent acute effects in healthy volunteers,
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like anxiety and impaired cognition. With few minor adverse
effects, medicinal cannabis has been shown to help individuals with
chronic pain. In order to evaluate cannabis dosage, composition,
and other variables including age and gender to determine
safety and efficacy, the review recommends additional randomized
clinical trials.

Yndart Arias et al. also discuss the importance of standardized
formulations and consistent dosing to ensure reliability. The
authors discuss the need for more thorough research to
determine the best dosage, formulations, and therapeutic efficacy
for neurocognitive disorders while reviewing randomized trials
assessing cannabidiol (CBD) as a possible treatment for cognitive
impairments. By demonstrating the advantages of CBD for anxiety
and cognition and emphasizing the need formore carefully planned
research to confirm its use in treating neurocognitive impairments
like Alzheimer’s disease, this manuscript has the potential to
further our understanding of CBD as a therapeutic option for
cognitive disorders.

Also focusing on clinical research, in their review “Implications

for blinding in clinical trials with THC-containing cannabinoids

based on the CANNA-TICS trial,” Müller-Vahl et al. discuss the issue
of unblinding clinical trials using THC-containing cannabinoids,
specifically examining the unblinding rates in the CANNA-TICS
trial. It states that 17% of individuals unblinded themselves on
purpose or by mistake, and that some participants were not
aware that they could do so. Due to the potential impact of
growing public awareness of THC testing on trial integrity,
the study emphasizes the significance of addressing unblinding
concerns in subsequent randomized controlled trials utilizing
THC-containing cannabinoids.

Using an animal model, Melkumyan et al. investigated how
mice’s anxiety-like behaviors and neuroimmune function were
affected by cannabidiol (CBD) and a CBD: THC (3:1) mixture
during alcohol withdrawal. It reveals that whereas CBD and CBD:
THC enhanced anxiety during the first 4 h of withdrawal, CBD
by itself decreased anxiety throughout the next 24 h. According
to the study, using cannabis during alcohol withdrawal may
have different impacts on anxiety depending on when it is used.
These effects may be related to modifications in the central
amygdala’s neuroimmune function. This manuscript contributes
to understanding the potential therapeutic effects of cannabinoids,
specifically CBD and CBD: THC, on neuroimmune function
modulation in the central amygdala. These results may help
guide future studies and therapeutic strategies for treating alcohol
withdrawal and related anxiety.

The present Research Topic offers a comprehensive perspective
on cannabis research and highlights that effectiveness of medicinal
cannabis treatments and patient results are largely dependent
on the dosage and formulation evaluation of cannabinoids.
Accurate dosage reduces the possibility of side effects while
guaranteeing that patients get the right quantity of cannabinoids
to produce therapeutic benefits. Inhalants, oils, and foods
are examples of formulations that alter the bioavailability
and commencement of action, which can have a substantial
impact on clinical results (Bhandari et al., 2024). Moreover,
personalized dosing based on factors like patient age, weight,
metabolism, and the specific condition being treated can enhance
treatment efficacy.

Without proper assessment and standardization, variations
in dosing and formulation can lead to inconsistent results and
undermine the potential benefits of medical cannabis for patients.
Research on these issues is essential to establish clear guidelines and
best practices for cannabinoid use in clinical settings. Investigating
optimal dosing regimens and formulation types can provide
evidence-based recommendations, ensuring patients receive safe
and effective treatments. Furthermore, research can help identify
the most suitable formulations for various conditions, refine
therapeutic protocols, and reduce the risks of misuse or adverse
effects. Understanding the entourage effect, the phenomenon
where cannabinoids work synergistically with other compounds
in the cannabis plant, also plays a crucial role in maximizing
therapeutic outcomes (Baban et al., 2021). Understanding how
the entourage effect boosts the effectiveness of cannabinoids
may help improve treatment plans and provide patients with
more individualized and thorough care. In the end, a better
comprehension of these factors will promote the therapeutic use of
medical cannabis, enhancing patient outcomes and leading to more
potent therapies.

The field of cannabinoid research is characterized by
considerable deficiencies in mechanistic understanding.
Cannabinoids, for instance, have shown promise in treating
pain and stiffness, but little is understood about the underlying
molecular pathways (Lu and Anderson, 2017; Cintosun et al.,
2020). The same is seen in cancer, an area in which cannabinoids
have shown in vitro and in vivo effects on cell proliferation
(Kalenderoglou et al., 2017; Kim et al., 2019) and tumor
progression (Salles et al., 2023; Wang et al., 2024). However, we still
need to understand these mechanisms in different types of cancer
at the molecular level.

In summary, cannabinoids’ history is intimately linked to
human culture and medicine, having developed from their
traditional ceremonial, recreational, and therapeutic applications
to their status as a major study area with great promise. Even
though these chemicals show great potential, there are still a lot
of unanswered questions regarding their underlying processes and
best uses. To resolve these scientific ambiguities and fully realize the
medicinal promise of cannabis, future research—including well-
planned clinical trials—is crucial. With more research, cannabis
could become an essential tool for the treatment and prevention
of a wide array of health conditions.

Author contributions

ÉL: Writing – original draft, Writing – review & editing. BB:
Writing – original draft, Writing – review & editing. XQ: Writing
– original draft, Writing – review & editing. VP: Writing – original
draft, Writing – review & editing.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Frontiers inNeuroscience 02 frontiersin.org

https://doi.org/10.3389/fnins.2025.1565790
https://doi.org/10.3389/fphar.2024.1403147
https://doi.org/10.3389/fnins.2022.793703
https://doi.org/10.3389/fnins.2024.1375440
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org


Lopes Salles et al. 10.3389/fnins.2025.1565790

The author(s) declared that they were an editorial board
member of Frontiers, at the time of submission. This had no impact
on the peer review process and the final decision.

Generative AI statement

The author(s) declare that Gen AI was used in the creation of
this manuscript. AI (Grammarly) was used to improve written text.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

References

Appendino, G. (2020). The early history of cannabinoid research. Rend. Lincei. Sci.
Fis. Nat. 31, 919–929. doi: 10.1007/s12210-020-00956-0

Baban, B., Khodadadi, H., Salles, E. L., Costigliola, V., Morgan, J. C., Hess,
D. C., et al. (2021). Inflammaging and cannabinoids. Ageing Res. Rev. 72:101487.
doi: 10.1016/j.arr.2021.101487

Bhandari, B., Naeini, S. E., Rezaee, S., Rogers, H. M., Khodadadi, H., Bosomtwi,
A., et al. (2024). Optimization of seizure prevention by cannabidiol (CBD). bioRxiv
[Preprint]. doi: 10.1101/2024.08.24.609518

Cintosun, A., Lara-Corrales, I., and Pope, E. (2020). Mechanisms of cannabinoids
and potential applicability to skin diseases. Clin. Drug Investig. 40, 293–304.
doi: 10.1007/s40261-020-00894-7

Crocq, M. A. (2020). History of cannabis and the endocannabinoid system Dialog.
Clin. Neurosci. 22, 223–228. doi: 10.31887/DCNS.2020.22.3/mcrocq

Kalenderoglou, N., Macpherson, T., and Wright, K. L. (2017). Cannabidiol
reduces leukemic cell size - but is it important? Front. Pharmacol. 8:144.
doi: 10.3389/fphar.2017.00144

Kim, J. L., Kim, B. R., Kim, D. Y., Jeong, Y. A., Jeong, S., Na, Y. J., et al.
(2019). Cannabidiol enhances the therapeutic effects of TRAIL by upregulating DR5
in colorectal cancer. Cancers 11:642. doi: 10.3390/cancers11050642

Kovalchuk, I., Pellino, M., Rigault, P., Van Velzen, R., Ebersbach, J., Ashnest, J. R.,
et al. (2020). The genomics of cannabis and its close relatives. Annu. Rev. Plant Biol. 71,
713–739. doi: 10.1146/annurev-arplant-081519-040203

Lu, Y., and Anderson, H. D. (2017). Cannabinoid signaling in health and disease.
Can. J. Physiol. Pharmacol. 95, 311–327. doi: 10.1139/cjpp-2016-0346

Maida, V., and Daeninck, P. J. (2016). A user’s guide to cannabinoid therapies in
oncology. Curr. Oncol. 23, 398–406. doi: 10.3747/co.23.3487

Mirzaei, H., O’brien, A., Tasnim, N., Ravishankara, A., Tahmooressi, H., and
Hoorfar, M. (2020). Topical review on monitoring tetrahydrocannabinol in breath. J.
Breath Res. 14:034002. doi: 10.1088/1752-7163/ab6229

Rull, V. (2022). Origin, early expansion, domestication and anthropogenic diffusion
of Cannabis, with emphasis on Europe and the Iberian Peninsula. Perspect. Plant Ecol.
Evol. Syst. 55:125670. doi: 10.1016/j.ppees.2022.125670

Russo, E. B. (2007). History of cannabis and its preparations in saga, science, and
sobriquet. Chem. Biodivers. 4, 1614–1648. doi: 10.1002/cbdv.200790144

Salami, S. A., Martinelli, F., Giovino, A., Bachari, A., Arad, N., Mantri, N., et al.
(2020). It is our turn to get cannabis high: put cannabinoids in food and health baskets.
Molecules 25:4036. doi: 10.3390/molecules25184036

Salles, E. L., Naeini, S. E., Khodadadi, H., Bhandari, B., Rezaee, S., Threlkeld,
E., et al. (2023). Inhalant cannabidiol impedes tumor growth through decreased
tumor stemness and impaired angiogenic switch in NCI-H1437-induced
human lung cancer model. Hum. Cell 36, 1204–1210. doi: 10.1007/s13577-023-
00869-8

Van Bakel, H., Stout, J. M., Cote, A. G., Tallon, C. M., Sharpe, A. G., Hughes, T.
R., et al. (2011). The draft genome and transcriptome of Cannabis sativa. Genome Biol.
12:R102. doi: 10.1186/gb-2011-12-10-r102

Wang, L. P., Chagas, P. S., Salles, E. L., Naeini, S. E., Gouron, J., Rogers,
H. M., et al. (2024). Altering biomolecular condensates as a potential
mechanism that mediates cannabidiol effect on glioblastoma. Med. Oncol. 41:140.
doi: 10.1007/s12032-024-02381-x

Warf, B. (2014). High points: an historical geography of cannabis. Geogr. Rev. 104,
391–536. doi: 10.1111/j.1931-0846.2014.12038.x

Zuardi, A. W. (2006). History of cannabis as a medicine: a review. Braz. J. Psychiatry
28, 153–157. doi: 10.1590/S1516-44462006000200015

Frontiers inNeuroscience 03 frontiersin.org

https://doi.org/10.3389/fnins.2025.1565790
https://doi.org/10.1007/s12210-020-00956-0
https://doi.org/10.1016/j.arr.2021.101487
https://doi.org/10.1101/2024.08.24.609518
https://doi.org/10.1007/s40261-020-00894-7
https://doi.org/10.31887/DCNS.2020.22.3/mcrocq
https://doi.org/10.3389/fphar.2017.00144
https://doi.org/10.3390/cancers11050642
https://doi.org/10.1146/annurev-arplant-081519-040203
https://doi.org/10.1139/cjpp-2016-0346
https://doi.org/10.3747/co.23.3487
https://doi.org/10.1088/1752-7163/ab6229
https://doi.org/10.1016/j.ppees.2022.125670
https://doi.org/10.1002/cbdv.200790144
https://doi.org/10.3390/molecules25184036
https://doi.org/10.1007/s13577-023-00869-8
https://doi.org/10.1186/gb-2011-12-10-r102
https://doi.org/10.1007/s12032-024-02381-x
https://doi.org/10.1111/j.1931-0846.2014.12038.x
https://doi.org/10.1590/S1516-44462006000200015
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org

	Editorial: Therapeutic potential of cannabinoids: from health to disease
	Author contributions
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


