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Abstract
Background  With aging emerging as a global challenge linked to chronic diseases, identifying interventions that 
support a healthy lifespan and health span has become imperative. Cannabinoids derived from cannabis, particularly 
cannabidiol (CBD) and Δ9-tetrahydrocannabinol (THC), have gained attention for their potential to promote healthy 
aging through interactions with the endocannabinoid system. While CBD has often been highlighted for its benefits, 
emerging evidence indicates that THC, under certain conditions and doses, may also play a therapeutic role in aging. 
Despite this interest, significant knowledge gaps persist in understanding cannabis’s role in promoting healthy aging 
and longevity.

Aim  We reviewed recent literature to investigate the effect of cannabinoid use, particularly CBD and THC on aging 
and longevity. By synthesizing findings from preclinical models, clinical studies, and real-world evidence, we aimed to 
elucidate the potential of cannabinoids, in fostering healthy aging, mitigate age-related decline, and promote well-
being in older populations.

Method  We conducted a systematic review guided by PRISMA to investigate the impact of cannabinoids on aging 
and longevity. Studies involving preclinical models (e.g., Caenorhabditis elegans, rodents, zebrafish, and mice) and 
clinical populations aged 50 years and older were included. Exclusion criteria targeted acute effects and mechanisms 
of action in different medical conditions. Aging was explicitly defined as biological and psychological changes 
associated with advancing age, and longevity was defined as the extension of lifespan and factors influencing healthy 
aging.

Findings  Eighteen studies investigating the direct impact of cannabinoids on aging and longevity were identified 
in preclinical models (11) and human studies (7). Preclinical studies have shown promising results regarding the 
potential benefits of cannabinoids including improved lifespan, cognitive function, inflammation, memory, sleep 
quality, and social interaction. The effects of THC appear more complex, with potential benefits at low doses and 
drawbacks at higher doses, highlighting their complex role in aging. However, the limited number of human 
studies hinders a comprehensive understanding. Clinical studies also suggest potential therapeutic applications for 
cannabinoids in aging populations, although further research is needed to understand their mechanisms of action 
and long-term effects fully.
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Introduction
The rapid aging of the global population raises significant 
social and economic concerns, propelling aging-related 
research to the forefront. Due to various advancements, 
life expectancy has increased dramatically, with projec-
tions estimating over 2 billion individuals will be over 60 
years old by 2050, as reported by World Population Age-
ing in January 2023 (World Population Ageing., 2023). 
This demographic shift is underscored by United Nations 
data from February 2023 indicating a global average 
lifespan of 72.8 years in 2019 is expected to rise to 77.2 
years by 2050. Currently, 10% of the world’s population 
is over 65, signalling a major shift towards an aging soci-
ety (United Nations, World Population Prospects, 2023). 
This trend presents both challenges and opportunities, 
particularly when addressing age-related health issues 
such as Alzheimer’s disease, cardiovascular disorders, 
cancer, and more. The incidence of these diseases effec-
tively doubles every 5 years after the age of 60 (Melzer et 
al. 2020). In response to these challenges, scientific inqui-
ries have intensified, focusing on unravelling the intricate 
cellular and molecular mechanisms underpinning aging 
and longevity.

Aging itself is a multifaceted phenomenon encompass-
ing a wide array of physiological transformations that sig-
nificantly impact an individual’s health and well-being. 
As we age, we often experience declines in cognitive 
function, altered metabolic processes, and an increased 
susceptibility to various diseases and disorders (DiLoreto 
and Murphy 2015; Partridge 2018). These age-related 
changes arise from a complex interplay of genetic fac-
tors, environmental influences, and lifestyle choices, 
ultimately contributing to an increased vulnerability to 
illness and mortality. In recent years, researchers have 
identified twelve distinct hallmarks of aging that charac-
terize the biological processes underlying the aging phe-
nomenon. These hallmarks include genomic instability, 
telomere attrition, epigenetic alterations, cellular senes-
cence, dysregulated autophagy and among others (López-
Otín et al. 2023; Tenchov et al. 2023). Each hallmark is 
interconnected, forming a complex network of mecha-
nisms that contribute to the aging process. Additionally, 

proposed hallmarks of health highlight the immune sys-
tem’s role, homeostasis maintenance, and stress response 
in promoting well-being (Tartiere et al., 2024).

Scientists are delving into various pharmacologi-
cal interventions to address the hallmarks of aging and 
potentially mitigate or reverse its effects. Among the 
promising candidates are mTOR inhibitors, such as 
rapamycin, which function by impeding the mTOR pro-
tein responsible for regulating cell growth and prolifera-
tion. Although studies indicate its potential in slowing 
aging, further research is necessary to ascertain its effi-
cacy (Blagosklonny 2023; Lamming et al. 2013; Lee et al. 
2024; Selvarani et al. 2021). Sirtuin activators represent 
another avenue, stimulating sirtuins, pivotal proteins 
involved in cellular repair and stress management (Bay-
ele 2020; Grabowska et al. 2017). Resveratrol, commonly 
found in red wine, exemplifies this category, although 
conclusive evidence of its direct anti-aging effects in 
humans remains elusive(Kaeberlein et al. 2005). Formin 
proteins, known for their role in cell structure and move-
ment, are also under scrutiny for their potential involve-
ment in regulating lifespan, yet their specific contribution 
warrants deeper investigation(DeWard et al. 2010).

Beyond these pharmacological strategies, the endocan-
nabinoid system (ECS) has emerged as a potential player 
in influencing both aging and longevity (Paradisi et al. 
2012). The intricate network of neurotransmitters, ECS 
receptors, and enzymes plays a critical role in regulat-
ing various physiological processes that are essential for 
healthy aging, including cell death (apoptosis), mitochon-
drial function, brain function, and maintaining a stable 
internal environment homeostasis (Sallaberry and Astern 
2018). Dysregulation of the ECS has been linked to vari-
ous age-related conditions, suggesting a potential link 
between its proper functioning and healthy aging.

Cannabis-derived compounds, such as cannabidiol 
(CBD) and Δ9-tetrahydrocannabinol (THC), interact 
with the endocannabinoid system (ECS), modulating 
a variety of physiological processes. These compounds 
have gained considerable attention for their diverse 
properties, which are mediated through the ECS. (Bilkei-
Gorzo 2012; Haney 2022). CBD is well-known for its 
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neuroprotective, anti-inflammatory, and antioxidant 
effects, making it a promising candidate for supporting 
brain health (Ellingson et al. 2021; Hampson et al. 1998a, 
b; Iseger and Bossong 2015; Kovalchuk and Kovalchuk 
2020; Millar et al. 2019; Osborne et al. 2017; Simona 
Pisanti a 1, 2017; Winiger et al. 2021). In contrast, THC, 
particularly at lower doses, has shown potential for 
enhancing cognitive function, reducing neuroinflamma-
tion, and supporting overall brain health, especially in 
aged models (Chen et al. 2013; Fihurka et al. 2022a).

Beyond THC and CBD, other cannabinoids, such as 
cannabigerol (CBG) and cannabinol (CBN), also exhibit 
neuroprotective and anti-inflammatory properties, fur-
ther contributing to brain health (Calapai et al., 2022; 
Khouchlaa et al. 2024; Li et al., 2024).These cannabinoids 
work synergistically with terpenes, like myrcene and lin-
alool, which possess additional therapeutic effects such 
as anti-inflammatory, analgesic, and sedative properties 
(Del Prado-Audelo et al. 2021; Surendran et al., 2021).
This synergistic interaction between cannabinoids and 
terpenes enhances the therapeutic potential of cannabis 
through the “entourage effect.” (Russo 2011).The entou-
rage effect suggests that the combined action of these 
compounds is more effective than any single compound 
acting alone, with each compound potentially enhancing 
or modifying the effects of the others, leading to a more 
balanced and potent therapeutic profile.

Since maintaining homeostasis is crucial for a long 
and healthy life, research is ongoing to understand how 
these cannabinoids interact with ECS receptors in the 
brain, potentially impacting homeostasis across differ-
ent systems. Studies exploring THC’s effects on endo-
cannabinoid homeostasis, such as in placenta and cancer 
cells, and its involvement in cell death (apoptosis), high-
light its potential for maintaining cellular balance (Maia 
et al. 2019; Velasco et al. 2016). Similarly, CBD’s ability 
to modulate the ECS, particularly its interaction with 
enzymes and receptors like FAAH and PPARs involved 
in fat and sugar metabolism, suggests promise for pro-
moting healthy aging (Leweke et al., 2012). This research 
paves the way for understanding how cannabinoid modu-
lation of homeostasis may influence longevity and anti-
aging efforts in the future.

As societal perceptions of aging and cannabinoids 
evolve, further exploration of cannabinoids such as CBD 
and THC applications, their effects on aging-related 
markers and signalling pathways holds immense poten-
tial for promoting healthy aging and potentially extend-
ing the human health span. This comprehensive review 
article embarks on a deep dive into the current research 
landscape, focusing on the impact of cannabinoids on 
aging and longevity within the realm of both experi-
mental studies and human studies. Furthermore, this 
review will shed light on the limitations and challenges 

associated with employing experimental models to study 
aging and the requirement for more studies for translat-
ing findings to humans. By acknowledging these limita-
tions and highlighting areas for further exploration, this 
review aspires to contribute significantly to the burgeon-
ing field of anti-aging research within the context of con-
trolled experimental environments.

Methodology
There is no pre-registered protocol. However, we fol-
lowed the Preferred Reporting Items for Systematic 
Reviews and Meta-analyses (Moher et al. 2009).

A comprehensive exploration of how cannabis affects 
aging and lifespan was conducted through a thorough 
PubMed and Scopus search PubMed and Scopus data-
bases from the last 15 years covering the period from 
January 2008 to February 2023. Keywords such as “Can-
nabis” OR “Cannabidiol” OR “Cannabinoid” OR “CBD” 
OR “Marijuana” OR “Marihuana” OR “tetrahydrocan-
nabinol” OR “delta-9-tetrahydrocannabinol” OR “THC” 
AND “Aging” OR “Longevity” OR “old adults” OR “old 
age” OR “lifespan,” OR “health span” OR “preclinical 
studies” OR “Animal studies” OR “human studies” were 
utilized.

The search and data abstraction was conducted by SN, 
and studies with potential relevance underwent further 
review by the other authors for inclusion. Studies were 
included if they specifically examined the direct use or 
dosage of cannabinoids in aging and longevity. We tar-
geted studies that specifically examined the use of can-
nabis during aging or long-term cannabis use over the 
years, with participants using cannabis at least once a 
week while aging. Studies focusing on the acute effects 
of cannabis or its mechanisms of action in medical con-
ditions such as chronic pain, multiple sclerosis, epilepsy, 
nausea, HIV, and psychiatric disorders were excluded.

Additionally, the age of studies was restricted, with a 
focus on the older population in human studies. How-
ever, human studies on cannabis use and aging share 
common methodological issues, including inconsistent 
reporting of dosage, with cannabis use often described 
in broad terms like “heavy” or “recreational” use, with-
out precise measurements. Age categories are often gen-
eralized (e.g., “older adults”) without clear subgroups, 
making it difficult to draw specific conclusions. These 
inconsistencies hinder the clarity and comparability of 
the findings. Nevertheless, we attempted to combine 
these studies to get a better understanding of the overall 
trends and effects of cannabis use in aging populations.

Additionally, real-world evidence on Cannabis-Based 
Medicinal Products (CBMPs) was explored to under-
stand their potential in addressing aging-related chal-
lenges. However, the literature review was limited to 
reports published in the English language.
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Results
A total of 2,348 articles were initially identified through 
database searches (PubMed and Scopus), covering a 
wide range of topics related to cannabis use. These topics 
included its mechanisms of action, medical applications, 
aging, recreational use patterns, societal impacts, neu-
rocognitive effects, legal and regulatory considerations, 
public health implications, and potential therapeutic 
roles in conditions like chronic pain, multiple sclerosis, 
epilepsy, nausea, and psychiatric disorders. These articles 
were subsequently screened for relevance to the inter-
section of cannabis, aging, and underlying mechanisms. 
From this process, 309 articles were selected for further 
evaluation. An additional six articles were identified 
through forward searching, which involved reviewing 
more recent publications that cited the initially relevant 
studies. One study was inaccessible and thus excluded. 
This approach ensured the inclusion of newer or related 
research that may have been missed in the original 
search.

While most studies focused primarily on cannabis’s 
mechanisms of action in various medical conditions,24 
studies were specifically included due to their focus on 
the use of cannabinoids in aging. Among these 24 stud-
ies, 18 explored the impact of cannabis on aging and 
lifespan. These studies comprised 11 preclinical models 
and 7 human studies (Fig. 1) and (Tables 1 and 2).

Cannabinoids and anti-aging
The increasing use of cannabinoids, particularly CBD and 
THC, by older adults presents a complex scenario. While 
anecdotal evidence and preliminary research suggest 
potential benefits, a cautious approach is essential due to 
limited large-scale human studies. A University of Iowa 
study examining 14,896 respondents reported that can-
nabis use in adults aged 50–64 increased from 9 to 17%, 
while use among those aged 65 + years rose from 2.4 to 
4.2% over the study period.(Han and Palamar 2020).In 
Canada, where legalization has influenced usage, 15.5% 
of 9,766 participants (average age 73.2 years) reported 
cannabis use, primarily for chronic conditions such as 
arthritis and pain. Among these, 7.1% cited cannabis 
use in the past year, reflecting a significant rise. Respon-
dents frequently noted chronic pain, sleep disorders, and 
mental health issues like anxiety and depression as key 
reasons for use. This trend underscores the need for fur-
ther investigation into its therapeutic potential and risks. 
(Tumati et al. 2022).

Currently, Canadian guidelines support the use of can-
nabis for a limited number of conditions in all age ranges 
when standard treatments are ineffective (e.g., neuro-
pathic, and palliative pain, chemotherapy-induced nausea 
and vomiting, spasticity in multiple sclerosis and spinal 
cord injury) (Allan et al. 2018). Surveys indicate older 

adults use cannabis for pain management, improved 
sleep, and managing anxiety and depression (Alex and 
Kleidon 2023) research on cannabinoids and aging is in 
its early stages. Preclinical studies using cells and ani-
mals offer promising signs that cannabinoids may possess 
anti-inflammatory and antioxidant properties, potentially 
beneficial for age-related issues. These preclinical find-
ings haven’t translated into large-scale human trials spe-
cifically designed to investigate the anti-aging effects of 
cannabinoids. Most existing human studies are observa-
tional and unable to establish causality between cannabis 
use and health outcomes in older adults.

Preclinical studies
Several pre-clinical studies have utilized diverse inverte-
brate and rodent models to explore the impact of canna-
binoids on aging and longevity, showcasing a progression 
of research findings over the years. Table  1 provides 
a comprehensive summary of the diverse experimen-
tal designs utilized in preclinical studies across various 
models, elucidating the observed impacts on aging and 
longevity.

Caenorhabditis elegans (C. Elegans)
C. elegans serves as a pivotal model organism for preclini-
cal lifelong toxicity studies due to its short lifespan of 2–3 
weeks and the significant overlap of its genes with those 
of humans, estimated to be between 60 and 80% (Wood 
William 1998; Zhang et al. 2020). In a study by Land et 
al. (2021), long-term exposure to CBD at concentrations 
ranging from 10 to 100 µM resulted in an 18% increase 
in maximum lifespan and enhanced motility during late-
stage life. Importantly, this study found no evidence of 
acute toxicity across a wide range of concentrations (0.4 
µM to 4 mM), except for a decrease in motility observed 
at the highest concentration of 4000 µM. CBD treatment 
also enhanced thermotolerance, further underlining its 
potential benefits for physiological functions in C. ele-
gans (Land et al. 2021). In another investigation by Wang 
et al. (2021), CBD’s impact on neurodegeneration was 
explored using transgenic C. elegans expressing human 
amyloid-β peptide. The results showed that CBD not only 
extended lifespan but also improved healthspan by pre-
venting Aβ-induced neuronal damage, a process medi-
ated by CB1 receptor activation.(Wang et al. 2021).

Further research by (Wang et al. 2022) demon-
strated that cannabinoids play a critical role in pro-
moting autophagy and improving neuronal health. 
They observed that cannabinoids stimulated autopha-
gic flux in nerve-ring neurons, hippocampal cells, and 
SH-SY5Y neurons, contributing to anti-aging effects. 
This was validated through RNAi knockdown experi-
ments targeting autophagy-related genes (bec-1, vps-
34, and sqst-1). Additionally, CBD helped mitigate 
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age-related morphological changes in touch receptor 
neurons (TRNs), slowing the onset of abnormal mor-
phologies. RNAi knockdown experiments identified the 
involvement of specific genes (bec-1 and sqst-1) in CBD-
mediated changes. Importantly, CBD-induced lifespan 
extension and improved neuronal health were contingent 
on the presence of sir-2.1/SIRT1, a key factor in longev-
ity.(Wang et al. 2022).

Zebrafish
Zebrafish (Danio rerio) have become a prominent 
model for unravelling the intricate relationship between 
cannabinoids and aging. With shared cellular and 

molecular mechanisms like mammals and a lifespan of 
approximately 3 years, zebrafish provide a useful model 
for investigating aging processes in a manner comparable 
to humans (Adams and Kafaligonul, 2018; Beis and Aga-
lou 2020). Their well-conserved endocannabinoid sys-
tem further enhances their use in cannabinoid research 
(Oltrabella et al. 2017). Previous studies on cannabidiol 
(CBD) in zebrafish have raised concerns that significant 
exposure during development may result in develop-
mental teratogenicity and alterations in gene expression. 
However, when exposed to lower, human-therapeutic 
doses, long-term changes in fecundity were observed 
(Carty et al. 2019).

Fig. 1  PRISMA flowchart of literature search. n = number of records, PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(Moher et al. 2009)
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The first study dives into the “The Developmen-
tal Origins of Health and Disease (DOHaD)” concept, 
examining how early exposure to CBD during embryo 
development affects aging across generations. Zebraf-
ish embryos were exposed to CBD concentrations rang-
ing from 0.02 to 0.5 µM during development. The study 
followed these zebrafish for 12 months, with a more 
detailed analysis at 30 months, assessing survival, behav-
ior, reproduction, spinal curvature, and aging markers. 
While the study predicted significant changes in these 
parameters due to CBD exposure, the specific outcomes 
are still under investigation (Pandelides et al. 2020a).

The second study shifts focus to THC, exploring its 
long-term effects on zebrafish longevity. Similar to the 
CBD study, zebrafish were exposed to various THC con-
centrations during development, ranging from 0.08 to 2 
µM. After 30 months, the researchers not only looked 
at the adult fish but also their offspring (F1 generation). 
Interestingly, the lowest THC dose (0.08 µM) showed 
promising results, increasing male survival and egg pro-
duction in adults while reducing markers of aging and 
inflammation in the liver (Pandelides et al. 2020b). How-
ever, higher doses had negative consequences, impacting 

offspring survival and reproduction. However, these 
potential benefits need further investigation in other 
models and with different cannabinoids, considering the 
biphasic nature observed.

These findings underscore the complexity of cannabi-
noid-aging interactions in zebrafish. While detrimental 
effects exist, particularly with high-dose exposure, low-
dose THC suggests intriguing possibilities for lifespan, 
inflammation, and senescence modulation.

Drosophila melanogaster
The human fruit fly, Drosophila melanogaster, proves to 
be a powerful model for understanding the effects of can-
nabis on lifespan and brain function. Their short lifespans 
and shared genes with humans (70%) allow researchers to 
quickly observe aging effects and potentially apply find-
ings to humans. Plus, their well-mapped nervous system 
aids in deciphering complex brain functions (Scheffer 
et al. 2020). Study using Drosophila melanogaster have 
shown promising results for cannabis in extending lifes-
pan and delaying age-related neurodegeneration.

A recent study by Candib et al. 2023 built upon this 
work by investigating how CBD or tetrahydrocannabinol 

Table 1  Preclinical studies examining the relationship between cannabis use and its impact on aging
Experimental 
models

CBD 
dosage

THC dosage Mode of 
administration

Impact on antiaging References

C. elegans 10–
100 μm

NA oral administra-
tion via liquid 
NGM mixed with 
CBD and DMSO.

Increased lifespan by 12.2–18.3%, increased resistance to heat-in-
duced molecular stress, high conc. of CBD (4000 μm) had a significant 
negative effect on motility

(Land et al. 
2021)

1–10 µM NA oral 
administration

Induced neuronal autophagy, enhancing lifespan through induction 
of autophagy genes and SIRT1.

Wang et al. 
2022)

Zebrafish 0.02–0.5 
µM

NA Waterborne 
exposure

Exposure at embryonic level increased the survival and reduces size (Pandelides 
et al. 2020a)

NA 0.08- 2 µM  Waterborne 
exposure

Embryonic-larval exposure to 0.08 µM THC enhanced survival, but 
elevating THC levels to 2 µM diminished this protective effect.

(Pandelides 
et al. 2020b)

Drosophila 
melanogaster

0.1 or 3 
µM

0.1 or 3 µM Oral ingestion Significantly increased longevity at 3 µM following trauma but THC 
did not quite reach any significance. Both CBD and THC displayed 
neuro-protective properties

(Candib et 
al. 2023)

Mice NA 3 mg per kg per 
bodyweight

Oral ingestion Low dose of THC reversed the cognitive decline in the older mice and 
promotes longevity

(Bilkei-
Gorzo et al. 
2017)

NA 0.002 and 
0.002 mg/kg 
mg/kg

Osmotic pump Ultra-low THC also improved memory and learning functions similar 
to the high dose of THC

(Komorows-
ka-Müller et 
al. 2023)

NA 0.002 mg/kg 
bodyweight

Intraperitoneal 
injection

Increased cognitive performance in female mice (Sarne et al. 
2018)

NA 0.002 and 
0.02 mg 
per kg per 
bodyweight

Intranasal
injection

THC intranasal treatment slows down the memory decline and pro-
motes healthy lifespan

(Fihurka et 
al. 2022a)

10 mg 
per kg 
per day

NA Oral ingestion CBD combine with omega-3 fatty acids in high-fat diet mice revealed 
prolonged lifespan and potential neuroprotective effects

(Abi et al. 
2022)

NA 3 mg per kg per 
bodyweight

Intraperitoneal 
injection.

THC alone increased cognitive performance, while the combination of 
CBD and THC (1 mg/kg/day each) did not yield the same effect.

(Nidadavolu 
et al. 2021)

CBD: Cannabidiol (CBD) THC: Δ9-tetrahydrocannabinol
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(THC) impact various aspects of health in flies. Nota-
bly, a specific dose of CBD (3 µM) again significantly 
extended lifespan, while both CBD and THC displayed 
neuroprotective properties after traumatic brain injury 
(TBI). However, finding the optimal dosage and under-
standing long-term effects in different situations requires 
further research. They also explored the impact of CBD 
and THC on sleep, circadian rhythms, and age-related 
decline in movement. While no significant improve-
ments were observed in sleep and circadian rhythms, it’s 
important to note that other studies suggest potential 
effects of cannabinoids in these areas warranting further 
exploration (Murillo-Rodríguez et al. 2006). Interestingly, 
the study highlighted CBD’s potential to counteract the 
negative effects of TBI on brain function and improve 
movement, suggesting its neuroprotective properties. 
Additionally, low-dose THC showed promising results 
for survival and longevity after TBI, but further research 
is needed to confirm these findings (Candib et al. 2023).

Mice
Mice share a similar endocannabinoid system (ECS) with 
humans, comprising cannabinoid receptors (CB1 and 
CB2), endocannabinoids (natural cannabinoids produced 
by the body), and enzymes responsible for their synthe-
sis and degradation. This shared system allows research-
ers to investigate the interaction of specific cannabinoids, 
like THC or CBD, with the ECS, elucidating their mecha-
nisms of action and potential therapeutic applications 
(Zou and Kumar 2018).

Studies in mice have revealed intriguing findings 
regarding the effects of THC, particularly at low doses, 
which vary depending on the animal’s age. In older ani-
mals, oral THC administration has been associated with 
increased synaptic connectivity, improved memory, and 
even reversal of age-related cognitive decline. Specifi-
cally, researchers observed heightened spine density in 
the hippocampus, a brain region critical for memory, and 
enhanced cognitive performance in older mice treated 
with THC. Conversely, younger animals treated with 
THC exhibited worsened cognitive performance. This 
underscores the significance of considering age when 
exploring cannabinoid applications (Bilkei-Gorzo et al. 
2017).

A recent study by Komorowska et al. has also shown 
that chronic exposure to low doses of THC enhances 
memory and learning functions in mature to older mice. 
The study revealed that chronic THC exposure, defined 
as 28 days of use at doses of 3 mg/kg or lower, adminis-
tered via an osmotic pump, increased the number of syn-
apses in the hippocampus. This led to improved memory 
and learning functions in mature to older mice aged 12 
and 18 months. (Komorowska-Müller et al. 2023). Similar 
findings were reported by Sarne et al., who investigated 

Table 2  Human studies on cannabis use in older adults and 
their outcomes related to anti-aging effects
Age group Study design Impact on antiaging Refer-

ences
60 + years Aged 60 years and 

older who reported 
consuming cannabis 
at least once per week 
for at least the last 
year (n = 28) or who 
reported never using 
cannabis (n = 28). 
Lifetime users had an 
average of 23.55 years 
of cannabis use.

Negative: Lifetime 
users displayed 
inferior executive 
function and general 
cognition compared 
to others.

(Thayer 
et al. 
2019)

43–
55 + years

A cohort of black 
and white men and 
women, aged 18–30, 
followed for 25 years 
to assess cumulative 
marijuana expo-
sure and cognitive 
function.

Mixed: Past use 
linked to poorer 
verbal memory, but 
no impact on other 
cognitive functions 
assessed.

(Auer et 
al. 2016)

66.6 years 
(avg.)

Early-life cannabis vs. 
nonusers. Investigated 
morphological differ-
ences in hippocampal 
subregions in older 
adults with a history of 
early life canabis use.

Negative: Exacer-
bated age-related 
cognitive decline in 
early-life users.

(Burg-
gren et 
al. 2018)

60 years 
of age or 
older

Resting state func-
tional connectivity 
(rsFC) compared be-
tween cannabis users 
(n = 43) and non-users 
(n = 153).

Possible positive: 
Increased func-
tional connectivity 
observed, suggesting 
potential mitigation 
of age-related cogni-
tive decline.

(Watson 
et al., 
2022)

60 + years 
(Current 
users)

Longitudinal study 
of older adults who 
reported cannabis use 
at different ages.

Neutral: Cannabis 
use is reported 
as an alternative 
therapy, with reasons 
including age-related 
changes, policy shifts, 
and non-smoking 
options.

(Arora et 
al. 2021)

Followed till 
45 years

Long-term cannabis 
users (n = 86), used 
cannabis weekly or 
more frequently at age 
45 years, or were de-
pendent on cannabis.

Negative: Acceler-
ated biological aging 
and poorer midlife 
health, financial, and 
social preparedness 
for late life.

(Meier et 
al. 2022)

60 + years 
(Small 
sample 
size)

Small sample size (28 
cannabis users and 10 
non-users).

Negative: Long-
term cannabis users 
performed lower in 
cognitive domains 
compared to non-
users and short-term 
users.

(Sty-
pulkows-
ki and 
Thayer 
2022)
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the cognitive effects of a single intraperitoneal injection 
of an extremely low dose of THC (0.002 mg/kg) in female 
mice. They observed improved performance in THC-
treated older mice compared to vehicle-treated older 
mice, particularly in terms of learning and spatial mem-
ory (Sarne et al. 2018).

Research on CB1 receptor agonists, which target the 
same receptor stimulated by THC, has revealed improve-
ments in spatial memory, reductions in age-related 
inflammation, and induction of hippocampal neurogen-
esis in old rats (Marchalant et al. 2008). These opposing 
effects of cannabis constituents on different age groups 
may be mediated by age-related changes in the endo-
cannabinoid system, including decreased CB1 receptor 
binding and gene expression in key brain regions such as 
the cerebral cortex, limbic structures, and hippocampus 
(Berrendero et al. 1998). Furthermore, investigations into 
the chronic low-dose THC treatment in old mice have 
shown promising results in reversing age-related cogni-
tive decline and restoring hippocampal gene transcrip-
tion patterns, emphasizing the importance of restoring 
CB1 signaling to treat age-related cognitive impairments.

A Fihurka et al., study explored the potential of intrana-
sal delivery of low-dose THC in aged mice with Alzheim-
er’s disease. This study found that the THC treatment in 
aged APP/PS1 mice preserved memory and reduced lev-
els of Alzheimer’s disease-related proteins, suggesting its 
potential as a therapeutic strategy. The intranasal delivery 
method minimized systemic exposure, potentially reduc-
ing side effects compared to other administration meth-
ods (Fihurka et al. 2022a).

While both THC and CBD hold promise for addressing 
age-related cognitive decline, understanding their inter-
actions is crucial. A recent study revealed that while low-
dose THC (1  mg/kg/day) alone significantly improved 
spatial learning in aged mice, combining it with CBD in 
a 1:1 ratio did not. This suggests CBD may alter THC 
metabolism, causing a temporary rise in blood THC lev-
els followed by rapid clearance, potentially diminishing 
the observed benefits. This highlights the need for careful 
consideration of cannabinoid interactions when design-
ing therapeutic strategies (Nidadavolu et al. 2021).

Another study investigated the neuroprotective 
effects of CBD and omega-3 fatty acids in mice fed a 
chronic high-fat diet. The treatments were administered 
orally, with the mice receiving CBD (10 mg/kg/day) and 
omega-3 (200 mg/kg/day) alongside the high-fat diet for 
16 weeks. The study revealed prolonged lifespan, ame-
lioration of brain ischemia, and significant astrocyto-
sis, indicating potential neuroprotective effects. These 
findings underscore the complex interplay between 
cannabinoids, aging, and neuroprotection, providing 
valuable insights into potential therapeutic interven-
tions for age-related cognitive decline and neurological 

disorders. Findings also open new avenues for exploring 
the combined benefits of CBD and Omega-3 for promot-
ing longevity and brain health, especially in contexts like 
high-fat diets (Abi et al. 2022). For a summary of preclini-
cal studies examining the relationship between cannabis 
use and its impact on aging, please see Table 1.

Human studies
To date, empirical studies regarding the effects of can-
nabis use in older adults are sparse. Tetrahydrocannabi-
nol (THC) and cannabidiol (CBD) both show promise 
in addressing age-related health issues. THC enhances 
memory, reduces inflammation, and offers neuroprotec-
tion, while CBD extends lifespan, improves motility, and 
promotes autophagy in preclinical models(Arora et al. 
2021; Bilkei-Gorzo et al. 2017; Komorowska-Müller et 
al. 2023; Marchalant et al. 2008; Nidadavolu et al. 2021). 
Both cannabinoids highlight potential for longevity and 
cognitive resilience, though careful dosing is crucial to 
minimize risks. Additionally, their combined antioxi-
dant and anti-inflammatory properties might offer syn-
ergistic benefits for healthy aging. However, translating 
these findings to humans necessitates extensive research. 
Cannabis comprises diverse compounds with potential 
therapeutic effects, but direct evidence linking their use 
to human longevity remains limited. The reviewed stud-
ies highlight both the potential benefits and risks of long-
term cannabis use in older adults, underscoring the need 
for further investigation (Table 2).

On one side of the spectrum, studies by Thayer et al. 
(2019) and Auer et al. (2016) raise concerns about the 
potential adverse effects of regular cannabis use on 
cognitive function in aging. Thayer et al. studied adults 
aged 60 + who had used cannabis weekly for at least the 
past year (n = 28), with an average of 23.55 years of use 
(SD = 19.89, range 1.5–50 years), comparing them to non-
users (n = 28). Long-term users showed poorer executive 
function, essential for planning and decision-making and 
reduced grey matter, suggesting negative effects on brain 
health with prolonged use. Similarly, Auer et al. followed 
a cohort of black and white men and women (aged 18–30 
at baseline) over 25 years to assess cumulative cannabis 
exposure. They found that past cannabis use was linked 
to poorer verbal memory in middle-aged adults, although 
other cognitive functions were unaffected (Auer et al. 
2016; Thayer et al. 2019).

Furthermore, Burggren et al. found reduced grey mat-
ter in hippocampal memory regions among older adults 
(aged 57–75) who had significant cannabis exposure dur-
ing adolescence (defined as use on at least 20 days/month 
before age 20, continuing for at least a year, and minimal 
use after age 35).(Burggren et al. 2018). These findings 
emphasize that lifetime cannabis use, particularly when 
initiated early, may lead to more pronounced cognitive 
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impairments in later life. In contrast, cannabis use that 
begins or continues into aging might have different or 
less severe effects. These distinctions underscore the 
importance of further research to disentangle the cog-
nitive impacts of lifetime use from those of use specifi-
cally in aging. However, further research is imperative to 
comprehensively understand this intricate relationship, 
accounting for factors such as dosage, duration of use, 
and individual differences.

Conversely, Watson et al. (2022) revealed increased 
functional connectivity among the hippocampus, para-
hippocampal cortex, and anterior lobes of the cerebel-
lum in older adults (aged 60–88, mean age 67.5 years, 
SD 5.65, 60.6% female) who reported regular cannabis 
use compared to non-users. The study recruited par-
ticipants who used cannabis weekly for at least the past 
year (“users,” n = 43) and compared them to “non-users” 
(n = 153). Enhanced connectivity in these regions sug-
gests improved communication and information pro-
cessing, potentially mitigating age-related declines often 
associated with weakened functional connectivity. This 
finding aligns with results observed in animal models, 
where an increased number of synapses in the hippocam-
pus facilitated memory and learning functions.

However, the heterogeneity within the older cannabis 
user population, as emphasized by Arora et al., com-
plicates our understanding of the effects of cannabis 
on aging. He identified three groups of older cannabis 
users: new users (starting after 60), stop-out/intermit-
tent users, and consistent users. Understanding these 
groups allows tailored approaches to assess cannabis 
effects and address potential biases in research, ensur-
ing accurate conclusions. This recognition is vital for 
developing tailored strategies to assess individual needs 
and potential health impacts based on unique usage pat-
terns and vulnerabilities (Arora et al. 2021).Additionally, 
a pilot study by Stypulkowski and Thayer (2022) com-
pared cognitive function between regular cannabis users 
and nonusers aged 60 and above. The study included a 
small sample size of 28 regular cannabis users (defined 
as using at least once per week for the past year) and 10 
non-users (defined as those with no more than one life-
time use). Recruitment was conducted via online adver-
tisements and direct mail flyers. While long-term users 
showed lower executive function compared to non-users 
and even short-term users, short-term use itself did not 
appear to have a significant impact on cognitive perfor-
mance. This suggests a possible window of relative harm-
lessness for short-term recreational use in this age group. 
However, the negative association between recent use 
frequency and working memory performance requires 
further investigation (Stypulkowski and Thayer 2022).

Lastly, Meier et al. (2022) conducted a longitudinal 
study on long-term cannabis users (n = 86), defined as 

individuals who used cannabis weekly or more frequently 
in the past year at age 45 and during earlier assessment 
waves. These users showed accelerated biological aging 
and poorer midlife health, financial, and social prepared-
ness for late life compared to non-users. Importantly, 
these associations were not attributable to childhood 
socioeconomic deprivation, low IQ, or family history of 
substance dependence (Meier et al. 2022).This empha-
sizes the need for further research to inform public 
health policies and interventions for healthy aging (Meier 
et al. 2022).

Together, these findings highlight the nuanced effects 
of cannabis use across different stages of life. Lifetime 
cannabis use, especially when initiated early, may exac-
erbate cognitive decline and aging-related vulnerabilities, 
while cannabis use initiated or continued during aging 
might produce distinct or less severe outcomes. Further 
research is essential to disentangle these dynamics and 
guide informed decision-making regarding cannabis use 
in older populations.

Real-world evidence of cannabis-based medicinal products 
(CBMPs) in aging populations
Despite notable increases in medical cannabis use among 
older individuals, understanding the characteristics of 
older patients remains limited due to the exclusion of 
those over 65 from randomized controlled trials (RCTs) 
and a lack of high-quality evidence. Real World Evidence 
(RWE) consistently suggests that CBMPs hold promise in 
treating various conditions associated with aging, such as 
insomnia, depression, anxiety, and chronic pain (Lynskey 
et al. 2023). These are all conditions that may be associ-
ated with the aging process, and certainly when co-mor-
bid, may reduce individuals’ quality of life. Furthermore, 
RWE highlights that CBMPs may also contribute to a 
reduction in other medications, including opioids, which 
might also be beneficial for an aging population often 
prescribed a broad range of medications (Sunderland et 
al. 2023).

Recent studies have delved into medical cannabis use 
patterns among older individuals. For instance, Tumati et 
al. (2022) reported on the characteristics, effectiveness, 
and side effects of medicinal cannabis in a large sample of 
older users in Canada, most of whom used it to alleviate 
pain. They noted improvements in pain, sleep, and mood, 
with about a third reducing their opioid dosage (Tumati 
et al. 2022)(Tumati et al. 2022). Data from T21, one of 
the largest observational studies globally (​h​t​t​p​​s​:​/​​/​w​w​w​​.​
d​​r​u​g​​s​c​i​​e​n​c​e​​.​o​​r​g​.​u​k​/​t​2​1​/), supports the need to examine 
older patients using CBMPs, revealing key differences in 
characteristics and outcomes compared to younger users. 
Older individuals seeking CBMPs are more likely to be 
female and cite pain as their primary indication, setting 
them apart from their younger counterparts.

https://www.drugscience.org.uk/t21/
https://www.drugscience.org.uk/t21/
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Crucially, preliminary findings suggest significant 
health and well-being improvements for older adults 
prescribed CBMPs, emphasizing the potential of medi-
cal cannabis in addressing the unique challenges of 
aging (Arkell et al. 2023). Additionally, while much of 
the current focus has been on THC and CBD, other phy-
tocannabinoids, terpenes, and related compounds in 
cannabis also warrant attention. These secondary com-
pounds, such as cannabigerol (CBG), cannabinol (CBN), 
and various terpenes, may have unique or synergistic 
effects that influence outcomes. For example, terpenes 
like myrcene and limonene have been associated with 
analgesic, anxiolytic, and anti-inflammatory properties, 
potentially enhancing the efficacy of cannabinoids (Del 
Prado-Audelo et al. 2021). Future discussions of CBMPs 
should consider the broader spectrum of cannabis con-
stituents to fully understand their therapeutic potential 
and optimize formulations tailored to the needs of aging 
populations.

Limitations
While the current evidence in invertebrate and rodent 
models is encouraging, further research in more complex 
models and well-designed human trials is crucial to fully 
understand the potential of cannabinoids including CBD 
and THC for promoting healthy aging and longevity. 
Translating findings directly to humans is difficult due to 
biological differences. Current studies on preclinical tri-
als often use specific doses and delivery methods, and the 
effects may vary depending on the approach.

Despite intriguing findings in experimental models, 
several limitations remain. Most studies rely on non-
human models, making it difficult to directly translate 
these findings to humans. The long-term effects of can-
nabis use, especially negative outcomes, are not well 
understood. Additionally, the biphasic nature of THC, 
where low doses may provide benefits such as improved 
survival and reduced inflammation, while high doses 
could lead to adverse effects needs further exploration. 
Other cannabinoids such as CBG CNG and Terpenes, 
which are abundant in cannabis, play a key role in modu-
lating the overall effects and could potentially modify the 
impact of THC and CBD on aging-related conditions. 
Research on how these compounds work together in syn-
ergy is crucial for advancing the field.

The human studies also did not control for the route 
of administration of cannabis, which affects THC blood 
concentrations (Newmeyer et al. 2016). Future research 
should account for the route of administration given the 
high rates of edible use among older adults. Preclinical 
studies suggest that cannabinoids may have age-depen-
dent effects on brain function and cognition (Thayer et 
al. 2019). While studies in older animals show potential 
benefits for cellular repair and reducing inflammation, 

younger animals may experience contrasting effects. 
Limited research exists on the impact of cannabis on the 
aging human brain.

Conclusion
While the initial excitement surrounding cannabis and its 
potential for anti-aging is warranted, significant research 
gaps remain, particularly in differentiating the impacts of 
lifetime cannabis use from those initiated during aging. 
Current evidence from human studies highlights that 
long-term cannabis use, particularly when initiated early 
in life, may have adverse effects on cognitive function and 
brain health in older adults. In contrast, limited research 
suggests that cannabis use initiated in aging might have 
different outcomes, including potential therapeutic ben-
efits, though this remains to be conclusively determined.

Promising findings from experimental models under-
score the importance of further exploration to clarify the 
mechanisms underlying cannabinoids’ effects on aging, 
neuroprotection, and inflammation. These models reveal 
the biphasic effects of THC, where low doses may pro-
mote survival and reduce inflammation, while higher 
doses could lead to negative outcomes. Such insights can 
inform the development of more precise and effective 
cannabis-based therapies for age-related conditions.

Real-world evidence also emphasizes the growing utili-
zation of medical cannabis by older adults, driven by age-
related health changes and evolving policies. To address 
this trend responsibly, there is an urgent need for rigor-
ous clinical trials and longitudinal studies that consider 
diverse use patterns, dosages, and interactions with com-
mon health conditions and medications in aging popula-
tions.These findings open exciting avenues for exploring 
novel therapeutic interventions for age-related cognitive 
decline and neurological disorders.

Research must also delve into the roles of other can-
nabinoids, such as CBG (cannabigerol) and CBN (can-
nabinol), along with terpenes, both in isolation and in 
combination. Exploring the synergy between cannabi-
noids and other compounds, like omega-3 fatty acids, 
could offer innovative strategies for promoting brain 
health and longevity.

It’s also important to emphasize that healthy aging is a 
complex process influenced by various factors, and can-
nabinoids like CBD and THC alone are unlikely to serve 
as a singular solution. While these compounds show 
promise in addressing specific age-related challenges, 
maintaining a healthy lifestyle through a balanced diet, 
regular exercise, good sleep hygiene, and stress manage-
ment remains crucial for promoting healthy aging and 
overall well-being.

Abbreviations
ECS	� Endocannabinoid system
CBD	� Cannabidiol (CBD)



Page 11 of 13Nain et al. Journal of Cannabis Research            (2025) 7:52 

THC	� Δ9-tetrahydrocannabinol
CBG	� Cannabigerol
CBN	� Cannabinol
mTOR	� Mechanistic Target of Rapamycin
CBMPs	� Cannabis-Based Medicinal Products
FAAH	� Fatty acid amide hydrolase
PPAR	� Peroxisome Proliferator-Activated Receptors
CB1R	� Cannabinoid Receptor 1
TRNs	� Touch Receptor Neurons
RNAi	� RNA interference
SIRT1	� Sirtuin 1 (a longevity-related protein)
DOHaD	� Developmental Origins of Health and Disease
F1 generation	� First filial generation (offspring of the original experimental 

animals)
WE	� Real World Evidence
RCTs	� Randomized Controlled Trials

Acknowledgements
Not applicable.

Author contributions
S.N., N.S., and A.K.S were responsible for the conception and design of the 
research project; S.N. and N.S. completed data acquisition and drafted the 
article; A.K.S. contributed to the real-world evidence sections and critically 
revised the article; M.B critically reviewed the article; all authors contributed 
to the interpretation of the research data and approved the final submitted 
version.

Funding
This research did not receive any specific grant from funding agencies in the 
public, commercial, or not-for-profit sectors.

Data availability
Not applicable.

Declarations

Ethical approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
AKS is a paid scientific advisor to Somai Pharmaceuticals and Evolve, two 
companies that are producing cannabinoid medicines. Lenus Global is the 
company through which NS conducts mental health Medico-legal work. 
This company is not involved in sales of cannabis products. NS does have a 
financial relationship with this company. Maple Tree is a cannabis consultancy 
that doesn’t deal with products. MB is a director of the company. He has no 
employed financial arrangement. Source Bioscience provides NGS (Next 
Generation Sequencing) services and does not work with cannabis products. 
None of the companies were involved in the conception or writing of this 
article.

Authors information
NS is a Consultant Psychiatrist and a medicinal cannabis prescriber in Lenus 
Global and his private practice. SN is a Senior DNA Scientist at Source 
Bioscience Cambridge, UK. AKS is a scientific advisor to Somai Pharmaceuticals 
and Evolve. MB serves as a Director at Maple Tree and is a Consultant 
Neurologist in the company.

Author details
1Source Bioscience, Endeavour House, Cambridge CB24 9ZR, UK
2Lenus Global, 1-7 Harley Street, London W1G 9QD, UK
3Drug Science, Camburgh House, 27 New Dover Rd, Canterbury  
CT1 3DN, UK
4Maple Tree Consultants, Newcastle NE3 4JQ, UK

Received: 15 May 2024 / Accepted: 31 January 2025

References
Abi I, Yongu AM, Tersoo UG, Adeniyi OS, Saalu LC. Omega 3 fatty acid and Canna-

bidiol Prolong Lifespan and Ameliorates Brain Ischaemia in Mice Fed Chronic 
High Fat Diet. J Behav Brain Sci. 2022;12:335–41. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​4​2​3​6​​/​j​​b​b​
s​.​2​0​2​2​.​1​2​7​0​1​9.

Adams MM, Kafaligonul H. Zebrafish-A model organism for studying the neuro-
biological mechanisms underlying cognitive brain aging and use of potential 
interventions. Front Cell Dev Biol 2018;6. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​3​8​9​​/​f​​c​e​l​l​.​2​0​1​8​.​
0​0​1​3​5

Alex M, Kleidon AM. Peterson,1 Ilene Warner-Maron,2 and Allen Glicksman3. 
Attitudes, Beliefs, and Perceptions on Cannabis Among Older Adults Aged 65 
and Older: A cross-sectional Survey. J Prim Care Community Health 2023.

Allan GM, Ramji J, Perry D, Pharmd JT, Beahm NP, Crisp N et al. Simplified guideline 
for prescribing medical cannabinoids in primary care. vol. 64. 2018.

Arkell TR, Downey LA, Hayley AC, Roth S. Assessment of Medical Cannabis and 
Health-Related Quality of Life. JAMA Netw Open. 2023;6:e2312522. ​h​t​t​p​​s​:​/​​/​d​o​
i​​.​o​​r​g​/​​1​0​.​​1​0​0​1​​/​j​​a​m​a​​n​e​t​​w​o​r​k​​o​p​​e​n​.​2​0​2​3​.​1​2​5​2​2.

Arora K, Qualls SH, Bobitt J, Milavetz G, Kaskie B. Older Cannabis users are not all 
alike: Lifespan Cannabis use patterns. J Appl Gerontol. 2021;40:87–94. ​h​t​t​p​​s​:​/​​/​
d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​7​7​​/​0​​7​3​3​4​6​4​8​1​9​8​9​4​9​2​2.

Auer R, Vittinghoff E, Yaffe K, Künzi A, Kertesz SG, Levine DA, et al. Association 
between lifetime marijuana use and cognitive function in middle age the 
coronary artery risk development in young adults (CARDIA) study. JAMA 
Intern Med. 2016;176:352–61. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​1​​/​j​​a​m​a​​i​n​t​​e​r​n​m​​e​d​​.​2​0​1​5​
.​7​8​4​1.

Bayele HK. Sirtuins transduce STACs signals through steroid hormone receptors. 
Sci Rep. 2020;10. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​3​8​​/​s​​4​1​5​9​8​-​0​2​0​-​6​2​1​6​2​-​0.

Beis D, Agalou A. Aging in zebrafish. Encyclopedia Biomedical Gerontology: 1–3. 
2020;1:104–13. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​B​​9​7​8​​-​0​-​​1​2​-​8​​0​1​​2​3​8​-​3​.​1​1​4​2​3​-​0.

Berrendero F, Romero J, Garcı́a-Gil L, Suarez I, De la Cruz P, Ramos JA, et al. Changes 
in cannabinoid receptor binding and mRNA levels in several brain regions 
of aged rats. Biochimica et Biophysica Acta (BBA) -. Mol Basis Disease. 
1998;1407:205–14. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​S​​0​9​2​5​-​4​4​3​9​(​9​8​)​0​0​0​4​2​-​8.

Bilkei-Gorzo A. The endocannabinoid system in normal and pathological brain 
ageing. Philosophical Trans Royal Soc B: Biol Sci. 2012;367:3326–41. ​h​t​t​p​​s​:​/​​/​d​o​
i​​.​o​​r​g​/​​1​0​.​​1​0​9​8​​/​r​​s​t​b​.​2​0​1​1​.​0​3​8​8.

Bilkei-Gorzo A, Albayram O, Draffehn A, Michel K, Piyanova A, Oppenheimer H, et 
al. A chronic low dose of ∆9-tetrahydrocannabinol (THC) restores cognitive 
function in old mice. Nat Med. 2017;23:782–7. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​3​8​​/​n​​m​.​
4​3​1​1.

Blagosklonny MV. 6632 AGING towards disease-oriented dosing of rapamycin for 
longevity: does aging exist or only age-related diseases? 2023;15. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​
o​​r​g​/​​1​0​.​​1​8​6​3​​2​/​​a​g​i​n​g​.​2​0​4​9​2​0

Burggren AC, Siddarth P, Mahmood Z, London ED, Harrison TM, Merrill DA, et al. 
Subregional hippocampal thickness abnormalities in older adults with a his-
tory of Heavy Cannabis Use. Cannabis Cannabinoid Res. 2018;3:242–51. ​h​t​t​p​​s​:​
/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​8​9​​/​c​​a​n​.​2​0​1​8​.​0​0​3​5.

Calapai F, Cardia L, Esposito E, Ammendolia I, Mondello C, Lo Giudice R et al. Phar-
macological aspects and Biological effects of Cannabigerol and its synthetic 
derivatives. Evidence-based complementary and Alternative Medicine 
2022;2022. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​5​5​​/​2​​0​2​2​/​3​3​3​6​5​1​6

Candib A, Lee N, Sam N, Cho E, Rojas J, Hastings R, et al. The influence of cannabi-
noids on Drosophila behaviors, Longevity, and traumatic Injury responses of 
the adult nervous system. Cannabis Cannabinoid Res. 2023. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​
0​.​​1​0​8​9​​/​c​​a​n​.​2​0​2​2​.​0​2​8​5.

Carty DR, Miller ZS, Thornton C, Pandelides Z, Kutchma ML, Willett KL. Multigenera-
tional consequences of early-life cannabinoid exposure in zebrafish. Toxicol 
Appl Pharmacol. 2019;364:133–43. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​J​​.​T​A​A​P​.​2​0​1​8​.​1​2​.​0​
2​1.

Chen R, Zhang J, Fan N, Teng ZQ, Wu Y, Yang H, et al. X∆9-THC-caused synaptic 
and memory impairments are mediated through COX-2 signaling. Cell. 
2013;155:1154. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​c​e​l​l​.​2​0​1​3​.​1​0​.​0​4​2.

Del Prado-Audelo ML, Cortés H, Caballero-Florán IH, González-Torres M, Escutia-
Guadarrama L, Bernal-Chávez SA, et al. Therapeutic applications of terpenes 
on inflammatory diseases. Front Pharmacol. 2021;12. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​3​8​9​​
/​f​​p​h​a​r​.​2​0​2​1​.​7​0​4​1​9​7.

DeWard AD, Eisenmann KM, Matheson SF, Alberts AS. The role of formins in human 
disease. Biochim Biophys Acta Mol Cell Res. 2010;1803:226–33. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​
/​​1​0​.​​1​0​1​6​​/​j​​.​b​b​​a​m​c​​r​.​2​0​​0​9​​.​1​1​.​0​0​6.

DiLoreto R, Murphy CT. The cell biology of aging. Mol Biol Cell. 2015;26:4524–31. ​h​t​
t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​9​1​​/​m​​b​c​.​E​1​4​-​0​6​-​1​0​8​4.

https://doi.org/10.4236/jbbs.2022.127019
https://doi.org/10.4236/jbbs.2022.127019
https://doi.org/10.3389/fcell.2018.00135
https://doi.org/10.3389/fcell.2018.00135
https://doi.org/10.1001/jamanetworkopen.2023.12522
https://doi.org/10.1001/jamanetworkopen.2023.12522
https://doi.org/10.1177/0733464819894922
https://doi.org/10.1177/0733464819894922
https://doi.org/10.1001/jamainternmed.2015.7841
https://doi.org/10.1001/jamainternmed.2015.7841
https://doi.org/10.1038/s41598-020-62162-0
https://doi.org/10.1016/B978-0-12-801238-3.11423-0
https://doi.org/10.1016/S0925-4439(98)00042-8
https://doi.org/10.1098/rstb.2011.0388
https://doi.org/10.1098/rstb.2011.0388
https://doi.org/10.1038/nm.4311
https://doi.org/10.1038/nm.4311
https://doi.org/10.18632/aging.204920
https://doi.org/10.18632/aging.204920
https://doi.org/10.1089/can.2018.0035
https://doi.org/10.1089/can.2018.0035
https://doi.org/10.1155/2022/3336516
https://doi.org/10.1089/can.2022.0285
https://doi.org/10.1089/can.2022.0285
https://doi.org/10.1016/J.TAAP.2018.12.021
https://doi.org/10.1016/J.TAAP.2018.12.021
https://doi.org/10.1016/j.cell.2013.10.042
https://doi.org/10.3389/fphar.2021.704197
https://doi.org/10.3389/fphar.2021.704197
https://doi.org/10.1016/j.bbamcr.2009.11.006
https://doi.org/10.1016/j.bbamcr.2009.11.006
https://doi.org/10.1091/mbc.E14-06-1084
https://doi.org/10.1091/mbc.E14-06-1084


Page 12 of 13Nain et al. Journal of Cannabis Research            (2025) 7:52 

Ellingson JM, Hinckley JD, Ross JM, Schacht JP, Bidwell LC, Bryan AD, et al. The 
Neurocognitive effects of Cannabis across the Lifespan. Curr Behav Neurosci 
Rep. 2021;8:124–33. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​4​0​4​7​3​-​0​2​1​-​0​0​2​4​4​-​7.

Fihurka O, Hong Y, Yan J, Brown B, Lin X, Shen N, et al. The Memory Benefit to aged 
APP/PS1 mice from long-term Intranasal Treatment of low-dose THC. Int J 
Mol Sci. 2022a;23. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​3​9​0​​/​i​​j​m​s​2​3​0​8​4​2​5​3.

Fihurka O, Hong Y, Yan J, Brown B, Lin X, Shen N, et al. The Memory Benefit to aged 
APP/PS1 mice from long-term Intranasal Treatment of low-dose THC. Int J 
Mol Sci. 2022b;23. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​3​9​0​​/​i​​j​m​s​2​3​0​8​4​2​5​3.

Grabowska W, Sikora E, Bielak-Zmijewska A. Sirtuins, a promising target in slowing 
down the ageing process. Biogerontology. 2017;18:447–76. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​
0​.​​1​0​0​7​​/​s​​1​0​5​2​2​-​0​1​7​-​9​6​8​5​-​9.

Hampson AJ, Grimaldi M, Axelrod J, Wink D. Cannabidiol and () 9-tetrahydrocan-
nabinol are neuroprotective antioxidants. vol. 95. 1998a. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​
0​7​3​​/​p​​n​a​s​.​9​5​.​1​4​.​8​2​6​8

Hampson AJ, Grimaldi M, Axelrod J, Wink D. Cannabidiol and () 9-tetrahydrocan-
nabinol are neuroprotective antioxidants. vol. 95. 1998b. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​
0​7​3​​/​p​​n​a​s​.​9​5​.​1​4​.​8​2​6​8

Han BH, Palamar JJ. Trends in Cannabis Use among older adults in the United 
States, 2015–2018. JAMA Intern Med. 2020;180:609–11. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​
1​​/​j​​a​m​a​​i​n​t​​e​r​n​m​​e​d​​.​2​0​1​9​.​7​5​1​7.

Haney M. Cannabis Use and the Endocannabinoid System: A Clinical Perspective. 
2022. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​7​6​​/​a​​p​p​i​​.​a​j​​p​.​2​0​​2​1​​.​2​1​1​1​1​1​3​8

Iseger TA, Bossong MG. A systematic review of the antipsychotic properties of 
cannabidiol in humans. Schizophr Res. 2015;162:153–61. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​
0​1​6​​/​J​​.​S​C​​H​R​E​​S​.​2​0​​1​5​​.​0​1​.​0​3​3.

Kaeberlein M, McDonagh T, Heltweg B, Hixon J, Westman EA, Caldwell SD, et 
al. Substrate-specific activation of sirtuins by resveratrol. J Biol Chem. 
2005;280:17038–45. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​7​4​​/​j​​b​c​.​M​5​0​0​6​5​5​2​0​0.

Khouchlaa A, Khouri S, Hajib A, Zeouk I, Amalich S, Msairi S, et al. Health benefits, 
pharmacological properties, and metabolism of cannabinol: a comprehen-
sive review. Ind Crops Prod. 2024;213. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​i​n​​d​c​r​​o​p​.​2​​0​2​​
4​.​1​1​8​3​5​9.

Komorowska-Müller JA, Gellner AK, Ravichandran KA, Bilkei-Gorzo A, Zimmer A, 
Stein V. Chronic low-dose ∆9-tetrahydrocannabinol (THC) treatment stabi-
lizes dendritic spines in 18-month-old mice. Sci Rep. 2023;13. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​
1​0​.​​1​0​3​8​​/​s​​4​1​5​9​8​-​0​2​2​-​2​7​1​4​6​-​2.

Kovalchuk O, Kovalchuk I. Cannabinoids as anticancer therapeutic agents. Cell 
Cycle. 2020;19:961–89. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​8​0​​/​1​​5​3​8​​4​1​0​​1​.​2​0​​2​0​​.​1​7​4​2​9​5​2.

Lamming DW, Ye L, Sabatini DM, Baur JA. Rapalogs and mTOR inhibitors as anti-
aging therapeutics. J Clin Invest. 2013;123:980–9. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​7​2​​/​J​​C​
I​6​4​0​9​9.

Land MH, Toth ML, Macnair L, Vanapalli SA, Lefever TW, Peters EN, et al. Effect of 
cannabidiol on the long-term toxicity and lifespan in the preclinical model 
caenorhabditis elegans. Cannabis Cannabinoid Res. 2021;6:522–7. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​
o​​r​g​/​​1​0​.​​1​0​8​9​​/​c​​a​n​.​2​0​2​0​.​0​1​0​3.

Lee DJW, Hodzic Kuerec A, Maier AB. Targeting ageing with rapamycin and 
its derivatives in humans: a systematic review. Lancet Healthy Longev. 
2024;5:e152–62. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​S​​2​6​6​6​-​7​5​6​8​(​2​3​)​0​0​2​5​8​-​1.

Leweke FM, Piomelli D, Pahlisch F, Muhl D, Gerth CW, Hoyer C et al. Cannabidiol 
enhances anandamide signaling and alleviates psychotic symptoms of 
schizophrenia. Transl Psychiatry 2012;2. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​3​8​​/​t​​p​.​2​0​1​2​.​1​5

Li S, Li W, Malhi NK, Huang J, Li Q, Zhou Z et al. Cannabigerol (CBG): a Compre-
hensive Review of its molecular mechanisms and therapeutic potential. 
Molecules 2024;29. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​3​9​0​​/​m​​o​l​e​c​u​l​e​s​2​9​2​2​5​4​7​1

López-Otín C, Blasco MA, Partridge L, Serrano M, Kroemer G. Hallmarks of aging: 
an expanding universe. Cell. 2023;186:243–78. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​c​e​l​l​.​
2​0​2​2​.​1​1​.​0​0​1.

Lynskey MT, Schlag AK, Athanasiou-Fragkouli A, Badcock D, Nutt DJ. Characteristics 
of and 3-month health outcomes for people seeking treatment with pre-
scribed cannabis: real-world evidence from Project Twenty21. Drug Sci Policy 
Law. 2023;9:205032452311673. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​7​7​​/​2​​0​5​0​3​2​4​5​2​3​1​1​6​7​3​7​3.

Maia J, Midão L, Cunha SC, Almada M, Fonseca BM, Braga J, et al. Effects of can-
nabis tetrahydrocannabinol on endocannabinoid homeostasis in human 
placenta. Arch Toxicol. 2019;93:649–58. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​0​0​2​0​4​-​0​1​
9​-​0​2​3​8​9​-​7.

Marchalant Y, Cerbai F, Brothers HM, Wenk GL. Cannabinoid receptor stimulation 
is anti-inflammatory and improves memory in old rats. Neurobiol Aging. 
2008;29:1894–901. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​n​e​​u​r​o​​b​i​o​l​​a​g​​i​n​g​.​2​0​0​7​.​0​4​.​0​2​8.

Meier MH, Caspi A, Ambler A, Hariri AR, Harrington HL, Hogan S, et al. Prepared-
ness for healthy ageing and polysubstance use in long-term cannabis users: 

a population-representative longitudinal study. Lancet Healthy Longev. 
2022;3:e703–14. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​S​​2​6​6​6​-​7​5​6​8​(​2​2​)​0​0​2​0​1​-​X.

Melzer D, Pilling LC, Ferrucci L. The genetics of human ageing. Nat Rev Genet. 
2020;21:88–101. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​3​8​​/​s​​4​1​5​7​6​-​0​1​9​-​0​1​8​3​-​6.

Millar SA, Stone NL, Bellman ZD, Yates AS, England TJ, O’Sullivan SE. A systematic 
review of cannabidiol dosing in clinical populations. Br J Clin Pharmacol. 
2019;85:1888–900. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​1​1​​/​b​​c​p​.​1​4​0​3​8.

Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic 
reviews and meta-analyses: the PRISMA statement. J Clin Epidemiol. 
2009;62:1006–12. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​j​c​​l​i​n​​e​p​i​.​​2​0​​0​9​.​0​6​.​0​0​5.

Murillo-Rodríguez E, Millán-Aldaco D, Palomero-Rivero M, Mechoulam R, Drucker-
Colín R. Cannabidiol, a constituent of Cannabis sativa, modulates sleep in rats. 
FEBS Lett. 2006;580:4337–45. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​f​e​​b​s​l​​e​t​.​2​​0​0​​6​.​0​4​.​1​0​2.

Newmeyer MN, Swortwood MJ, Barnes AJ, Abulseoud OA, Scheidweiler KB, Huestis 
MA. Free and glucuronide whole blood cannabinoids’ pharmacokinetics after 
controlled smoked, vaporized, and oral cannabis administration in frequent 
and occasional cannabis users: identification of recent cannabis intake. Clin 
Chem. 2016;62:1579–92. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​3​7​3​​/​c​​l​i​n​​c​h​e​​m​.​2​0​​1​6​​.​2​6​3​4​7​5.

Nidadavolu P, Bilkei-Gorzo A, Krämer M, Schürmann B, Palmisano M, Beins EC, et al. 
Efficacy of ∆9 -Tetrahydrocannabinol (THC) alone or in Combination with a 
1:1 ratio of Cannabidiol (CBD) in reversing the spatial learning deficits in Old 
mice. Front Aging Neurosci. 2021;13. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​3​8​9​​/​f​​n​a​g​i​.​2​0​2​1​.​7​1​
8​8​5​0.

Oltrabella F, Melgoza A, Nguyen B, Guo S. Role of the endocannabinoid system 
in vertebrates: emphasis on the zebrafish model. Dev Growth Differ. 
2017;59:194–210. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​1​1​​/​d​​g​d​.​1​2​3​5​1.

Osborne AL, Solowij N, Babic I, Huang XF, Weston-Green K. Improved Social 
Interaction, Recognition and Working Memory with Cannabidiol Treatment 
in a prenatal infection (poly I:C) rat model. Neuropsychopharmacology. 
2017;42:1447–57. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​3​8​​/​n​​p​p​.​2​0​1​7​.​4​0.

Pandelides Z, Thornton C, Faruque AS, Whitehead AP, Willett KL, Ashpole NM. 
Developmental exposure to cannabidiol (CBD) alters longevity and health 
span of zebrafish (Danio rerio). Geroscience. 2020a;42:785–800. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​
g​/​​1​0​.​​1​0​0​7​​/​s​​1​1​3​5​7​-​0​2​0​-​0​0​1​8​2​-​4.

Pandelides Z, Thornton C, Lovitt KG, Faruque AS, Whitehead AP, Willett KL, et al. 
Developmental exposure to ∆9-tetrahydrocannabinol (THC) causes biphasic 
effects on longevity, inflammation, and reproduction in aged zebrafish 
(Danio rerio). Geroscience. 2020b;42:923–36. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​1​1​3​5​
7​-​0​2​0​-​0​0​1​7​5​-​3.

Paradisi A, Oddi S, Maccarrone BSP. The Endocannabinoid System in Ageing: a New 
Target for Drug Development. Curr Drug Targets. 2012;7:1539–52. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​
o​​r​g​/​​1​0​.​​2​1​7​4​​/​1​​3​8​9​​4​5​0​​1​1​0​6​​0​7​​0​1​1​5​3​9.

Partridge L, DJ& SPE. Facing up to the global challenges of ageing. Nature. 
2018;561:45–56.

Russo EB, Taming THC. Potential cannabis synergy and phytocannabinoid-terpe-
noid entourage effects LINKED ARTICLES. Br J Pharmacol. 2011;163:1344–64. ​
h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​1​1​​/​b​​p​h​.​​2​0​1​​1​.​1​6​​3​.​​i​s​s​u​e​-​7.

Sallaberry C, Astern L. The Endocannabinoid System, Our Universal Regulator. 
2018. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​2​2​1​8​​6​/​​j​y​i​.​3​4​.​5​.​4​8​-​5​5

Sarne Y, Toledano R, Rachmany L, Sasson E, Doron R. Reversal of age-related cogni-
tive impairments in mice by an extremely low dose of tetrahydrocannabinol. 
Neurobiol Aging. 2018;61:177–86. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​J​​.​N​E​​U​R​O​​B​I​O​L​​A​G​​I​
N​G​.​2​0​1​7​.​0​9​.​0​2​5.

Scheffer LK, Xu CS, Januszewski M, Lu Z, Takemura SY, Hayworth KJ, et al. A connec-
tome and analysis of the adult drosophila central brain. Elife. 2020;9:1–74. ​h​t​t​
p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​7​5​5​4​​/​E​​L​I​F​E​.​5​7​4​4​3.

Selvarani R, Mohammed S, Richardson A. Effect of rapamycin on aging and age-
related diseases—past and future. Geroscience. 2021;43:1135–58. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​
o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​1​1​3​5​7​-​0​2​0​-​0​0​2​7​4​-​1.

Simona Pisanti a 1 AMM a 1, a ECaAL. RR a, GC a, MA a, GF a, MCP b, DF b, CL c, MB 
a d. cannabidiol: state of the art and new challenges for therapeutic applica-
tions. Pharmacol Ther. 2017;175:133–50. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​p​h​​a​r​m​​t​h​e​
r​​a​.​​2​0​1​7​.​0​2​.​0​4​1.

Stypulkowski K, Thayer RE. Long-term recreational Cannabis Use is Associated with 
Lower executive function and Processing Speed in a pilot sample of older 
adults. J Geriatr Psychiatry Neurol. 2022;35:740–6. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​7​7​​/​0​​8​
9​1​9​8​8​7​2​1​1​0​4​9​1​3​0.

Sunderland P, Nutt DJ, Schlag AK. Medication sparing after medical cannabis 
initiation: a case study of a chronic pain patient in Project Twenty21. Drug Sci 
Policy Law. 2023;9:205032452311574. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​7​7​​/​2​​0​5​0​3​2​4​5​2​3​1​
1​5​7​4​8​9.

https://doi.org/10.1007/s40473-021-00244-7
https://doi.org/10.3390/ijms23084253
https://doi.org/10.3390/ijms23084253
https://doi.org/10.1007/s10522-017-9685-9
https://doi.org/10.1007/s10522-017-9685-9
https://doi.org/10.1073/pnas.95.14.8268
https://doi.org/10.1073/pnas.95.14.8268
https://doi.org/10.1073/pnas.95.14.8268
https://doi.org/10.1073/pnas.95.14.8268
https://doi.org/10.1001/jamainternmed.2019.7517
https://doi.org/10.1001/jamainternmed.2019.7517
https://doi.org/10.1176/appi.ajp.2021.21111138
https://doi.org/10.1016/J.SCHRES.2015.01.033
https://doi.org/10.1016/J.SCHRES.2015.01.033
https://doi.org/10.1074/jbc.M500655200
https://doi.org/10.1016/j.indcrop.2024.118359
https://doi.org/10.1016/j.indcrop.2024.118359
https://doi.org/10.1038/s41598-022-27146-2
https://doi.org/10.1038/s41598-022-27146-2
https://doi.org/10.1080/15384101.2020.1742952
https://doi.org/10.1172/JCI64099
https://doi.org/10.1172/JCI64099
https://doi.org/10.1089/can.2020.0103
https://doi.org/10.1089/can.2020.0103
https://doi.org/10.1016/S2666-7568(23)00258-1
https://doi.org/10.1038/tp.2012.15
https://doi.org/10.3390/molecules29225471
https://doi.org/10.1016/j.cell.2022.11.001
https://doi.org/10.1016/j.cell.2022.11.001
https://doi.org/10.1177/20503245231167373
https://doi.org/10.1007/s00204-019-02389-7
https://doi.org/10.1007/s00204-019-02389-7
https://doi.org/10.1016/j.neurobiolaging.2007.04.028
https://doi.org/10.1016/S2666-7568(22)00201-X
https://doi.org/10.1038/s41576-019-0183-6
https://doi.org/10.1111/bcp.14038
https://doi.org/10.1016/j.jclinepi.2009.06.005
https://doi.org/10.1016/j.febslet.2006.04.102
https://doi.org/10.1373/clinchem.2016.263475
https://doi.org/10.3389/fnagi.2021.718850
https://doi.org/10.3389/fnagi.2021.718850
https://doi.org/10.1111/dgd.12351
https://doi.org/10.1038/npp.2017.40
https://doi.org/10.1007/s11357-020-00182-4
https://doi.org/10.1007/s11357-020-00182-4
https://doi.org/10.1007/s11357-020-00175-3
https://doi.org/10.1007/s11357-020-00175-3
https://doi.org/10.2174/1389450110607011539
https://doi.org/10.2174/1389450110607011539
https://doi.org/10.1111/bph.2011.163.issue-7
https://doi.org/10.1111/bph.2011.163.issue-7
https://doi.org/10.22186/jyi.34.5.48-55
https://doi.org/10.1016/J.NEUROBIOLAGING.2017.09.025
https://doi.org/10.1016/J.NEUROBIOLAGING.2017.09.025
https://doi.org/10.7554/ELIFE.57443
https://doi.org/10.7554/ELIFE.57443
https://doi.org/10.1007/s11357-020-00274-1
https://doi.org/10.1007/s11357-020-00274-1
https://doi.org/10.1016/j.pharmthera.2017.02.041
https://doi.org/10.1016/j.pharmthera.2017.02.041
https://doi.org/10.1177/08919887211049130
https://doi.org/10.1177/08919887211049130
https://doi.org/10.1177/20503245231157489
https://doi.org/10.1177/20503245231157489


Page 13 of 13Nain et al. Journal of Cannabis Research            (2025) 7:52 

Surendran S, Qassadi F, Surendran G, Lilley D, Heinrich M. Myrcene—what are the 
potential health benefits of this flavouring and Aroma Agent? Front Nutr 
2021;8. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​3​8​9​​/​f​​n​u​t​.​2​0​2​1​.​6​9​9​6​6​6

Tartiere AG, Freije JMP, López-Otín C. The hallmarks of aging as a conceptual 
framework for health and longevity research. Front Aging 2024;5. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​
o​​r​g​/​​1​0​.​​3​3​8​9​​/​f​​r​a​g​i​.​2​0​2​4​.​1​3​3​4​2​6​1

Tenchov R, Sasso JM, Wang X, Zhou QA. Aging Hallmarks and Progression and 
Age-Related diseases: a Landscape View of Research Advancement. ACS 
Chem Neurosci. 2023. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​2​1​​/​a​​c​s​c​​h​e​m​​n​e​u​r​​o​.​​3​c​0​0​5​3​1.

Thayer Re. Marijuana use in an aging population: global brain structure and cogni-
tive function. 2017.

Thayer RE, YorkWilliams SL, Hutchison KE, Bryan AD. Preliminary results from a pilot 
study examining brain structure in older adult cannabis users and nonusers. 
Psychiatry Res Neuroimaging. 2019;285:58–63. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​J​​.​P​S​​C​
Y​C​​H​R​E​S​​N​S​​.​2​0​1​9​.​0​2​.​0​0​1.

THC. and age related immunomodulation. n.d.
Tumati S, Lanctôt KL, Wang RD, Li A, Davis A, Herrmann N. Medical Cannabis Use 

among older adults in Canada: self-reported data on types and amount used, 
and Perceived effects. Drugs Aging. 2022;39:153–63. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​
s​​4​0​2​6​6​-​0​2​1​-​0​0​9​1​3​-​y.

United Nations, World Population Prospects. 2022: Summary of Results, 2023. ​h​
t​t​p​​s​:​/​​/​w​w​w​​.​u​​n​.​o​​r​g​/​​d​e​v​e​​l​o​​p​m​e​​n​t​/​​d​e​s​a​​/​p​​d​/​s​​i​t​e​​s​/​w​w​​w​.​​u​n​.​o​r​g​.​d​e​v​e​l​o​p​m​e​n​
t. desa.pd/files/wpp2022_summary_of_results.pdf (accessed 21 February 
2023). 2023.

Velasco G, Sánchez C, Guzmán M. Anticancer mechanisms of cannabinoids. Curr 
Oncol. 2016;23:S23–32. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​7​4​7​​/​c​​o​.​2​3​.​3​0​8​0.

Wang Z, Zheng P, Xie Y, Chen X, Solowij N, Green K, et al. Cannabidiol regulates 
CB1-pSTAT3 signaling for neurite outgrowth, prolongs lifespan, and improves 

health span in Caenorhabditis elegans of Aβ pathology models. FASEB J. 
2021;35. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​9​6​​/​f​​j​.​2​0​2​0​0​2​7​2​4​R.

Wang Z, Zheng P, Chen X, Xie Y, Weston-Green K, Solowij N, et al. Cannabidiol 
induces autophagy and improves neuronal health associated with SIRT1 
mediated longevity. Geroscience. 2022;44:1505–24. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​
s​​1​1​3​5​7​-​0​2​2​-​0​0​5​5​9​-​7.

Watson KK, Bryan AD, Thayer RE, Ellingson JM, Skrzynski CJ, Hutchison KE. Cannabis 
use and resting state functional connectivity in the aging brain. Front Aging 
Neurosci 2022;14. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​3​8​9​​/​f​​n​a​g​i​.​2​0​2​2​.​8​0​4​8​9​0

Winiger EA, Hitchcock LN, Bryan AD, Cinnamon Bidwell L. Cannabis use and sleep: 
expectations, outcomes, and the role of age. Addict Behav. 2021;112. ​h​t​t​p​​s​:​/​​/​
d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​a​d​​d​b​e​​h​.​2​0​​2​0​​.​1​0​6​6​4​2.

Wood William B. Aging of C. elegans: Mosaics and Mechanisms. 1998. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​
g​/​​1​0​.​​1​0​1​6​​/​s​​0​0​9​2​-​8​6​7​4​(​0​0​)​8​1​7​4​4​-​4

World Population Ageing [highlights]. 2023. ​h​t​t​p​​s​:​/​​/​d​e​s​​a​p​​u​b​l​​i​c​a​​t​i​o​n​​s​.​​u​n​.​​o​r​g​​/​p​u​b​​l​i​​
c​a​t​​i​o​n​​s​/​w​o​​r​l​​d​-​p​​o​p​u​​l​a​t​i​​o​n​​-​a​g​​e​i​n​​g​-​2​0​​2​3​​-​c​h​​a​l​l​​e​n​g​e​​s​-​​a​n​d​​-​o​p​​p​o​r​t​​u​n​​i​t​i​e​s​-​p​o​p​u​l​
a​t​i​o​n​-​a​g​e​i​n​g​-​l​e​a​s​t (Accesed on Jan 2023). 2023.

Zhang S, Li F, Zhou T, Wang G, Li Z. Caenorhabditis elegans as a useful model for 
studying aging mutations. Front Endocrinol (Lausanne). 2020;11. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​
r​g​/​​1​0​.​​3​3​8​9​​/​f​​e​n​d​o​.​2​0​2​0​.​5​5​4​9​9​4.

Zou S, Kumar U. Cannabinoid receptors and the endocannabinoid system: signal-
ing and function in the central nervous system. Int J Mol Sci. 2018;19. ​h​t​t​p​s​:​​​/​​/​
d​o​​i​.​​o​r​​g​​/​​1​0​​.​3​3​​​9​0​​/​i​j​m​s​1​9​0​3​0​8​3​3.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.3389/fnut.2021.699666
https://doi.org/10.3389/fragi.2024.1334261
https://doi.org/10.3389/fragi.2024.1334261
https://doi.org/10.1021/acschemneuro.3c00531
https://doi.org/10.1016/J.PSCYCHRESNS.2019.02.001
https://doi.org/10.1016/J.PSCYCHRESNS.2019.02.001
https://doi.org/10.1007/s40266-021-00913-y
https://doi.org/10.1007/s40266-021-00913-y
https://www.un.org/development/desa/pd/sites/www.un.org.development
https://www.un.org/development/desa/pd/sites/www.un.org.development
https://www.un.org/development/desa/pd/sites/www.un.org.development
https://doi.org/10.3747/co.23.3080
https://doi.org/10.1096/fj.202002724R
https://doi.org/10.1007/s11357-022-00559-7
https://doi.org/10.1007/s11357-022-00559-7
https://doi.org/10.3389/fnagi.2022.804890
https://doi.org/10.1016/j.addbeh.2020.106642
https://doi.org/10.1016/j.addbeh.2020.106642
https://doi.org/10.1016/s0092-8674(00)81744-4
https://doi.org/10.1016/s0092-8674(00)81744-4
https://desapublications.un.org/publications/world-population-ageing-2023-challenges-and-opportunities-population-ageing-least
https://desapublications.un.org/publications/world-population-ageing-2023-challenges-and-opportunities-population-ageing-least
https://desapublications.un.org/publications/world-population-ageing-2023-challenges-and-opportunities-population-ageing-least
https://doi.org/10.3389/fendo.2020.554994
https://doi.org/10.3389/fendo.2020.554994
https://doi.org/10.3390/ijms19030833
https://doi.org/10.3390/ijms19030833

	﻿The impact of cannabis use on ageing and longevity: a systematic review of research insights
	﻿Abstract
	﻿Introduction
	﻿Methodology
	﻿Results
	﻿Cannabinoids and anti-aging
	﻿Preclinical studies
	﻿Caenorhabditis elegans (C. Elegans)
	﻿Zebrafish
	﻿Drosophila melanogaster
	﻿Mice


	﻿Human studies
	﻿Real-world evidence of cannabis-based medicinal products (CBMPs) in aging populations
	﻿Limitations
	﻿Conclusion
	﻿References


