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The Efficacy of Cannabis in Oncology Patient Care and Its Anti-Tumor
Effects

Shalata W, Et Al. Cancers (Basel). 2024 Aug 21;16(16):2909.
doi: 10.3390/cancers16162909. PMID: 39199679; PMCID: PMC11352579.

.... patients seeking to integrate cannabis into their treatment often encounter frustration when their
oncologists lack adequate information to offer guidance. This knowledge gap is exacerbated by the scarcity of
published literature on the benefits of medical cannabis, leaving oncologists reliant on evidence-based data
disheartened.

...Regarding the medical use of cannabis, two opposing viewpoints emerge: _, sometimes
regardless of clinical evidence, while the _ driven by preconceptions and concerns.



The Efficacy of Cannabis in Oncology Patient Care and Its Anti-Tumor
Effects

Shalata W, Et Al. Cancers (Basel). 2024 Aug 21;16(16):2909.
doi: 10.3390/cancers16162909. PMID: 39199679; PMCID: PMC11352579.

“Cannabis is comprised of over 500 compounds, with at least 100 identified as cannabinoids, known as phytocannabinoids, ..... Among these, the most
prevalent are A-9-tetrahydrocannabinol (A9-THC), which is responsible for [some of the] psychoactive effects, and cannabidiol [aka CBD], which lacks
psychoactivity.

Additionally, cannabis contains flavonoids and terpenes.

These discoveries have led to the identification of cannabinoid receptor 1, predominantly found in the central nervous system (CNS), and cannabinoid
receptor 2, primarily expressed in immune cells.

Furthermore, cannabinoids interact with these receptors, on immune and tumor cells, leading to various anti-cancer effects. These include inducing
cancer cell death, inhibiting tumor growth, and suppressing metastasis. Cannabinoids also influence immune cells within the tumor microenvironment, a
critical factor in cancer progression and spread.... Notably, CB1 and CB2 agonists (ACEA and JWH-133) selectively inhibit VEGF-A production, a potent
angiogenic and vasoactive mediator, from LPS-activated human polymorphonuclear neutrophils, without altering the release of other angiogenic factors
such as CXCL8 and HGF; consequently, this inhibition results in reduced angiogenesis and endothelial permeability, which are critical in the
pathophysiology of sepsis and cancer. Therefore, understanding the role of CB1 and CB2 receptors on the immune cells could lead to the development of
targeted cancer therapies.
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A survey of patients with cancer and oncology health-care professionals
about cannabis use during treatment

JNCI Monographs, Volume 2024, Issue 66, August 2024, Pages 290-29

Among respondents, nearly half (41%) had previously used cannabis, one-quarter
(26%) had used cannabis since their cancer diagnosis, and about 1 in 6 (17%) were
currently using cannabis. The health-care professionals estimated that 10% of patients
with cancer overall were using cannabis and that 1 in 4 patients (23%) were using
cannabis during cancer treatment.

When all patients were asked whether cannabis had any benefits, even if they had
never used it, the majority (84%) replied yes and stated that the perceived benefits of
cannabis were for pain management (64%); mood, such as stress or anxiety (59%);
poor sleep (43%); poor appetite (40%); and nausea/vomiting (35%).



Figure 2. Patients’ perceptions of the effects of cannabis use on
their symptoms.
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Cannabis use among adults undergoing cancer treatment

Azizoddin DR, Et Al. Cancer. 2023 Nov 1;129(21):3498-3508.
doi: 10.1002/cncr.34922. Epub 2023 Jun 24. PMID: 37354093; PMCID: PMC11070130.

Those who used cannabis reported more severe symptoms and perceived
cannabis as less harmful than those who did not use cannabis. The most
common medical reasons for cannabis use were pain, cancer, sleep
problems, anxiety, nausea/vomiting, and poor appetite. Participants reported
the greatest cannabis-related symptom relief from sleep problems,
nauseal/vomiting, headaches, pain, muscle spasms, and anxiety.

Conclusions: Patients with cancer who used cannabis Pelcened benefits for

many symptoms, although they showed worse overall symptomatology.



critique

[Azzodian] Participants (N = 267) were 58 years old on average, primarily female (70%), and
predominantly White (88%). Over a quarter of respondents (26%) reported past 30-day cannabis use, and
among those, 4.5% screened positive for cannabis use disorder. Participants who used cannabis most
often used edibles (65%) or smoked cannabis (51%), and they were younger and more likely to be male,
Black, and disabled, and to have lower income and Medicaid insurance than participants who did not use
cannabis.

Compared to:

[JNCI] A total of 313 patients with cancer (mean [SD] age =60.7 [12.8] years) completed the survey (43%
response rate) between 2021 and 2022. Of the respondents, 58% were female; identified as White (61%)
and Black (23%); and had diverse cancer diagnoses. Nearly half of respondents (43%) had previously
used cannabis, one-quarter (26%) had used cannabis since their cancer diagnosis, and almost 1 in 6
(17%) were actively using cannabis at the time of survey completion.
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The experts” overall benefit assessments are already reported elsewhere (14). Figure 7 shows the user
assessments. The strongest benefits/utilities were attributed to methadone, buprenorphine, and cannabis by
the users, Synthetic cannabinoids were rated to have the smallest benefits (Figure 7).

mNo = Moderate = Strong Utility/Benefit
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Distributions of benefits categories (cobort 1). The substances are ranked according 1o propoctions of “no benefit™ ratings.
Supplementary Figure 21 shows also the ratings for the excluded substances,

Front Psychiatry. 2022; 13: 1041762.
Published online 2022 Nov 16. 10.3389/fpsyt.2022.1041762

Differences between users’ and addiction medicine experts
harm and benefit assessments of licit and illicit
psychoactive drugs: Input for psychoeducation and

legalization /restriction debates

Udo Bonnet, 1,2, * Michael Specka, 2 Ann-Kristin Kanti, 3 and Norbert Scherbaum 2


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9709475/
https://doi.org/10.3389%2Ffpsyt.2022.1041762
https://pubmed.ncbi.nlm.nih.gov/?term=Bonnet%20U%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Specka%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Kanti%20AK%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Scherbaum%20N%5BAuthor%5D

Siddhartha Mukherjee ;




of cannabinoids.
Munson AE, Harris LS, Eriedman MA, Dewey WL, Carchman RA.

Abstract

Lewis lung adenocarcinoma growth was retarded by the oral administration of delta9-tetrahydrocannabinol
(delta9-THC), deita8-tetrahydrocannabinol (delta8-THC), and cannabinol (CBN), but not cannabidiol (CBD).
Animals treated for 10 consecutive days with delta3-THC, beginning the day after tumor implantation,
demonstrated a dose-dependent action of retarded tumor growth, Mice treated for 20 consecutive days with
deita8-THC and CBN had reduced primary tumor size. CBD showed no inhibitory effect on tumor growth at 14,
21, or 28 days. Delta9-THC, delta8-THC, and CBN increased the mean survival time (36% at 100 mg/kg, 25%
at 200 mg/kg, and 27% at 50 mg/kg, respectively), whereas CBD did not, Delta9-THC administered orally daily
until death in doses of 50, 100, or 200 mg/kg did not increase the life-spans of (C57BL/6 times DBA/2)F1
(BDF 1) mice hosting the L1210 murine leukemia. However, deltad-THC administered daily for 10 days
significantly inhibited Friend leukemia virus-induced splenomegaly by 71% at 200 mg/kg as compared to 90.2%
for actinomycin D. Experiments with bone marrow and isolated Lewis lung cells incubated in vitro with deltad-
THC and delta8-THC showed a dose-dependent (10(-4)-10(-7)) inhibition (80-20%. respectively) of tritiated
thymidine and 14C-uridine uptake into these cells. CBD was active only in high concentrations (10(-4)).

PMID: 1159836
{Indexed for MEDLINE]
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An epidemiologic review of marijuana and cancer: an update
i-Hui Jenny Hupng *, Zuo-Ferg Zhang ?, Dorald @ Tashikin ®, Bingjian Feng *, Kurt Straif *, Mia Hashibe *
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Abstract

Marijuana use is legal in two states and additional states are considering legalization.
Approximately 18 million Americans are current marijuana users. There is currently no
consensus on whether marijuana use is associated with cancer risk. Our objective is to review
the epidemiologic studies on this possible association. We identified 34 epidemiologic studies
on upper acrodigestive tract cancers (n=11), lung cancer (n==6), testicular cancer (n=13),
childhood cancers (n=6), all cancers (n=1), anal cancer (n=1), penile cancer {n=1), non-
Hodgkin's lymphoma (n=2), malignant primary gliomas{n=1), bladder cancer (n=1), and
Kaposi's sarcoma (n=1). Studies on head and neck cancer reponed increased and decreased
risks, possibly because there is no association, or because risks differ by HPV stamus or
geographic differences. The lung cancer studies largely appear not to support an asseciation
with marijuana use, possibly because of the smaller amounts of marijuana regularly smoked
compared to tobaoco, Three testicular cancer case-control studies reported increased risks
with marijuana use (summary odds ratios 1,56 (95%C1=1,09-2,23) for higher frequency;
1.50 (95%=1.08-2.09] for =10 years). For other cancer sites, there is still insufficient data w
make any conclusions. Considering that marijuana use may change due to legalization, well-
designed studies on marijuana use and cancer are warranted.
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Artice | Open access | Published: 18 March 2024

Anti-proliferative and apoptotic effect of cannabinoids
on human pancreatic ductal adenocarcinoma xenograft
in BALB/c nude mice model

Trung Quang Le, Muntana Meesiripan, Sulseporn Sangaraiang, Muntakan Sywanpidokhkuyl, Piyaporn
Brayakprom, Chatchads Bodhibukkana, Yipada Khaowrogngrueng, Kankanit Suriyachan, Somchai
Thanasitthichai, Attasit Srisubat, Patamapgrn Swrawengsin, Anuden Rungsipipa, Siiwan Sakain = &
Kasem Rattanapimopituk &

Scientific Reports 14, Article number: 6515 (2024) | Cite this artic)

3213 Accesses | 6 Altmetric | Metrics

Abstract

Human pancreatic ductal adenccarcinoma [PDAC) is a highly malignant and lethal tumor of
the exocrine pancreas. Cannabinoids extracted from the hemp plant Cannabis safiva have
been suggested as a potential therapeutic agent in several human tumars, However, the anti-
tumor effect of cannabinoids on human PDAC is not entirely clarified. In this study, the anti-
proliferative and apoptotic effect of cannabinoid solution (THC/CBD at 1:6) atadose of 1, 5,
and 10 mg/kg bady weight compared (o the negative control (sesame oil) and positive control
(B-fluarouracil) was investigated in human PDAC xenograft nude mice model. The findings
shiowed that cannabinoids significantly decreased the mitotic cells and mitotic/apoptotic ratio,
meanwhile dramatically increased the apoptotic cells. Parallelly, cannabinoids significantly
downregulated Ki-67 and PCNA expression levels, Interestingly, cannabinoids upregulated
BAX, BAX/BCL-2 ratio, and Caspase-3, meanwhile, downregulated BCL-2 expression level
and could not change Caspase-8 expression level, These findings sueggest that cannabinoid
salution (THC.CBD at 1:6) could inhibit proliferation and induce apeptosis in human PDAC
sencgraft madels. Cannabinodds, including THC:CBD, should be further studied for use as the
potent PDCA therapeutic agent in humans.
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3. CB1 and CB2 Mediated Anti-proliferative and Apoptotic Effects of Cannabinaoids
3.1 Cannabinoid Modulation of Cell Cycle Regulation

Cannabinoids have been shown to cause cell cycle arrest in various cancer cell lines. AEA
arrests the proliferation of MDA-MB-231 human breast cancer cells in the S phase of the cell
cyele through a loss in Cdk2 activity, up-regulation of p2 1waf, and a reduced formation of
the active complex cyclin EACdk2 [§7]. AEA arrests cells in § phase through activation of
Chkl and Cde25A proteclysis, which prevents activation of Cdk2 through dephosphorylation
of Thel4/Tyel5, critical inhibitory residues on Cdk2 [67). THC inhibits breast cancer cell
praliferation by blocking the progression of the cell eyele in the G2/M phase through the
down-regulation of Cde2 in a CB2 receptor-dependent manner [68]. However, CB2-selective
antagonists significantly, but not tetally, prevent these effects, suggesting a contribution of a
CB2 receptor-independent mechanism [68]. The CB1 and CB2 agonist WIN-55,212-2 cauises
LMCaP human prostate cancer cell arrest in the GOVG1 phase of the cell eyele [62].
Activation of ERK1/2, induction of p27/KIP1, and inhibition of cyclin [¥ sustain the arrest
[&2].

Importantly, G0/G1 arrest enhances the Bax/Bcl-2 ratio and activates caspases, resulting in
an induction of apoptosis. WIN-55,212-2 trearment of LNCaP cells also causes a dose-
dependen: decrease in the expression of cyclin D1, cyclin D2 and cyclin E, as well as cdk2,
cdk4 and odkb, pib and its molecular partner, the transcription factor E2F [69]. WIN-
55,212-2 causes a dose-dependent decrease in the protein expression of D1 and DR2,

which form heterodimeric complexes with E2F essential for activity [69]. THC administration

also elicits GO/G1 cell cycle blockade in glioblastoma cells through the suppression of E2F1
and Cyclin A and the up-regulation of the cell cycle inhibitor pl6{INK4A]) [70].

3.2 Induction of Apoptosis by Cannabinoids

THC has been shown to induce apoptosis via CB1 inhibitien of RAS-MAPEK and PI3K-AKT
survival signaling and induction of BAD-mediated apoptosis in colorectal cancer cells [71].
CB1 also reduces cyclic AMP-dependent protein kinase A signaling leading to down-
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Cannabis Use and Head and Neck Cancer

Gallagher TJ, Et Al. JAMA Otolaryngol Head Neck Surg. 2024 Dec 1;150(12):1068-1075.
doi: 10.1001/jamaoto.2024.2419. PMID: 39115834; PMCID: PMC11310842.

The cannabis-related disorder cohort included 116 076 individuals (51 646 women [44.5%]) with a mean (SD) age of 46.4
(16.8) years. The non-cannabis-related disorder cohort included 3 985 286 individuals (2 173 684 women [54.5%]) with a
mean (SD) age of 60.8 (20.6) years.

The rate of new HNC diagnosis in all sites was higher in the cannabis-related disorder cohort.

After matching (n = 115 865 per group), patients with cannabis-related disorder had a higher risk of any HNC (RR, 3.49; 95%
Cl, 2.78-4.39) than those without HNC. A site-specific analysis yielded that those with cannabis-related disorder had a
higher risk of oral (RR, 2.51; 95% Cl, 1.81-3.47), oropharyngeal (RR, 4.90; 95% Cl, 2.99-8.02), and laryngeal (RR, 8.39; 95% Cl,
4.72-14.90) cancer. Results were consistent when stratifying by older and younger age group.



Key insights into cannabis-cancer pathobiology and genotoxicity

Reece, Et Al. Addiction Biology. Vol 29. 13 November 2024
https://doi.org/10.1111/adb.70003

The literature on cannabis and testicular cancer is almost uniformly positive and has a relative risk of around 2.6-fold [Gumey
J, BMC Cancer. 2015]

Recent papers in Science provide penetrating and far-reaching insights into the mechanisms underlying micronuclear
rupture a key genotoxic engine identified in many highly malignant tumours.[1, 2] Reactive oxygen species (ROS) generated
either by damaged mitochondria or the hypoxic tumour microenvironment were shown to damage micronuclear envelopes,
which made them more sensitive to membrane rupture. Damage occurred by both increased susceptibility to membrane
rupture and impaired membrane repair. Micronuclear rupture is known to be associated with downstream chromosomal
shattering, pan-genome genetic disruption by chromothripsis, widespread epigenetic dysregulation and cellular ageing.
Clinical expressions of genotoxicity are expected to appear as cancer, birth defects and ageing.

it can be said that the evidence for cannabinoid genotoxicity is at once so clinically significant, ....a resounding clarion call to
action: The only outstanding question is ‘Will we rise to the challenge?’



https://doi.org/10.1111/adb.70003
https://onlinelibrary.wiley.com/doi/10.1111/adb.70003
https://onlinelibrary.wiley.com/doi/10.1111/adb.70003




Cannabis and Cannabinoids in Adults with Cancer: ASCO Guideline

J Clin Onc 42:1575-1593 Mar 2024

- Clinicians should recommend against the use of cannabis and/or cannabinoids to
augment cancer directed treatment unless in the context of clinical trial.

- Clinicians should recommend against use of cannabis and/or adenoids in place of
cancer directed treatment.

- Adult with cancer who receive moderately or highly emetogenic antineoplastic
agents with guideline-concordant, antiemetic prophylaxis and experience for
nausea or vomiting may augment their regimen with Dronabinol, Nabilone or
quality controlled oral 1:1 THC: CBD extract.

- Outside of a clinical trial, clinician should not recommend that adults with cancer
use 300 mg or more per day of oral CBD to manage symptoms burden due to lack
of proven efficacy, and risk of reversible, liver damage enzyme abnormalities.



Just because cannabis may not help the cancer

doesn't mean it wont help the patient.
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What are the best marijuana strains for nausea in 2024?

* Northem Lights: An indica-dominant strain known for its relaxdng efects and ability
10 0ase NAUSHD Symploms, making it & popular choice for evening use

« SourDiesel A sativa-dominant strain that offers upiifting effects and quick nausea
relief. perfoct for daytime use

* Blue Dream: This hybrid strain strikes a balance between relaxation and euphona,
provicding relief from an upset stomach without heavy sedation

*  OG Kush: Known for its high THC content and earthy aroma. this strain is effective for
nausea rellef and cheonic pain management

« Durban Poison: A pure sativa stran with a high CBD ratio. offering energetic and
uplifting effects that can help counteract feelings of nausea

« Super Lemon Haze: With its citrusy terpene profile, this strain not only combats
nausea but also offers a refreshing and uplifting expenence

« Granddaddy Purple This indica strain is excellent for nighttime use. peoviding
muscle relaxalion and easing nausea sympltoms.

« White Fire OG A hybrid strain with a balanced cannabinoid profile deal for both
nausea relief and pan reliof

* Blueberry Diesel Combining the best of indica and sativa strains, this hybrid offors
Quick symptom relief for nausea and an overall sense of well-being

* Girl Scout Cookies Known for its high THC content and versatile effects. this strain is
a good choice for various causes of nausea. including food poisoning and irrtable
bowel syndrome

Choosing the right strain often depends on individual needs and personal preferences.
Consulting with a healthcare provider can help you navigate the various strains of
marijuana and determine what works best for your specific symptoms. For more
gquidance. check out our How to Obtain Your Marjjuana Card: A Step-by-Step Guide

Key Takeaway: Selecting the right madjuana strain for nausea in 2024 can significantly
enhance retief and imorove aualdy of [ife

MOG



Changes in health-related quality of life over the first three months
of medical marijuana use

Lent et al. Journal of Cannabis Research (2024) 6:36

https://doi.org/10.1186/s42238-024-00245-9

This prospective, observational, longitudinal study followed adults newly recommended for medical marijuana by a
physician for any of the more than 20 qualifying medical conditions in Pennsylvania.

Participants (M age = 46.4 years [15.6]; 66.4% female) were mostly commonly referred for medical marijuana to treat
anxiety disorders (61.9%) or severe chronic or intractable pain (53.6%). Participants reported rapid and significant
improvements in all of the domains of HRQoL from baseline to three months after initiating medical marijuana use
(physical functioning, role limitations due to physical health problems, emotional well-being, role limitations due to
emotional problems, bodily pain, social functioning, energy/fatigue and general health, P < .001 for all). Age was negatively
predictive of level of improvement over time for the physical functioning (P < .0001), role limitations due to physical health
problems (P < .001), and pain (P < .0001) domains after controlling for baseline, with older participants displaying less
improvement than younger participants.



This cohort study of New York State Prescription Monitoring Program data from 2017 to 2019 included patients receiving MC [Medical Cannabis] for
chronic pain while also receiving opioid treatment. Of these, patients receiving LOT [long-term opioid therapy] prior to receiving MC were selected.
Individuals were studied for 8 months after starting MC [medical cannabis]. ... The daily MME [morphine milligram equivalent] f or the last month of
the follow-up period among patients receiving longer MC was_reduced by 48% in the lowest stratum, 47% in the middle stratum, and 51% in the
highest stratum compared with the baseline dosages. ... In this cohort study of patients receiving LOT, receiving MC for a longer duration was
associated with reductions in opioid dosages. ... These findings contribute robust evidence for clinicians regarding the potential benefits of MC in
reducing the opioid burden for patients receiving LOT and possibly reduce their risk for overdose.

Changes in prescribed opioid dosages among patients receiving medical cannabis for chronic pain, New York State, 2017-2019, JAMA Network
Open, 2023

“Patients (n =2,183) recruited from medical dispensaries across Florida completed a 66-item cross-sectional survey that included demographic,
health, and medication usage items, along with items from the Medical Outcomes Survey to assess health functioning before and after cannabis
initiation. ... The majority of participants (79%) reported either cessation or reduction in pain medication use following initiation of medical cannabis.”
Medical cannabis patients report improvements in health functioning and reductions in opiate use, Substance Use & Misuse, 202 2


https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2800813
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2800813
https://www.tandfonline.com/doi/full/10.1080/10826084.2022.2107673

» Eur J Intern Med. 20108 har49:44-50. doi: #0106 ejim. 2018.00.019.

Epidemiological characteristics, safety and efficacy
of medical cannabis in the elderly

Fan Abuhasira 1, Liki Bar-Lev Schisider 2, Raphsel Mechoulam 3, Victor Novack *

Affiliations + expand
PMID: 26398248 DOL 101016 . afim 2018010159

Abstract

Introduction: There is a substantial growth in the use of medical cannabis in recent years and wilh

the aging of the poputation, medical cannabis is increasingly used by the cldedy, Wo aimed 1o
assess the characteristics of elderly psople using medical cannabis and to evaluate the safety and

wlticacy of the treatmind.

Methods: & prospective study 1hat included all patients above 65 years af age who receied
redical cannabis fram January 20105 1o Oclober 2077 in & specialized medical cannabis clinic and
were wiling to answer the initlal guestionnaire. Ouicomes ware pain interdsity, quality of life and
adverse events a six months.

Results: During the study period, 2736 patients abowe 65 yoars of age began cannabis troabment
and answered the initial guestionnaire. The mean age was 74.5 + 7.6 years. The mast common
indications for carmabis treatment wade pain |G5.6%) and cancer [G0U835]. Alter six monihs af
treatment, §3.7% of the respondents reported impecvemaent in their condition and the reported pain
el was reduced from a median of 8 on a scale of 0-10 19 a median of 4. Mot common adverse
EeRnks wilves dizziness (73] and dry mouth (7.0%), ARer six months, 18,15 stopped using opiced
anakpesics or reduced their dose.

Concluslon: Our study finds that the therapeutic use of cannabis is safe and efficacious in the
eiderly populaticn. Cannabis use may decrease the use of other prescription medicines, including
apoids. Gathering morne evidence-baded dats, nchding data from double-blind randomined-
controlied trials, in this special population s imperathe,

Keywords: Aged; Elderly; Medical cannabis; Medical marijuana; Opicids.

Copyright @ 2078, Publared by Elsevier BA.
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Terpenes from Cannabis sativa induce antinociception
in a mouse model of chronic neuropathic pain via
activation of adenosine Ay, receptors

Schwarz, Abigail % Keresztes, Attila®; Bul, Thai*; Hecksel, Ryan®, Peda, Adrian®; Leot, Brianna®; Gao, Zhan-Guo®;
Gamez-Rivera, Martin®; Seeiins, Caled A%, Ohvaw, Kevry®; Appel, Taylor LY, Jaccbson, Kenneth A%, Al-Obeidi, Fahad
A% O Strekher, john M4

Author Information @
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Abstract

Terpenes are small hydrocardon compounds that impart aroma and taste to many plants, including
Cannabis sative. A number of studies have shown that terpenes can produce pain relief in various
pain states in both humans and animals. However, these studies were methodologically limited
and few established mechanisms of action. In our previous work, we showed that the terpenes
geraniol, linalool, B-p , a-h [ and B-caryophyllene produced cannabimimetic
behavioral effects via multiple receptor targets. We thus expanded this work to explore the
potential antinociception and mechanism of these Cannabis terpenes in a mouse model of chronic
pain. We first tested for antinociception by injecting terpenes (200 mg/kg, IP) into male and femate
CD-1 mice with mouse models of chemotherapy-induced peripheral neuropathy (CIPN) or
lipopolysaccharide-induced inflammatory pain, finding that the terpenes produced roughly equal
antinociception to 10 mg/kg morphine or 3.2 mg/ kg WINSS,212. We further found that none of the
terpenes produced reward as measured by conditioned place preference, while low doses of
terpene (100 mg/kg) combined with morphine (3.2 mg/kg) produced enhanced antinociception vs
either alone, We then used the adenasine Ay receptor (A, R) selective amtagonist istradefylline (3.2
mg/kg, IP) and spinal cord-specific CRISPR knockdown of the Ay,R to identify this receptor as the
mechanism for terpene antinociception in CIPN, In vitro CAMP and binding studies and in silico
modeling studies further suggested that the terpenes act as AR agonists. Together these studi
dentify G Dis terpenes as p ial th stics for chronic pathic pain and identify a
receptor mechanism for this activity.




Vaporized D-limonene selectively mitigates the acute anxiogenic effects
of A9-tetrahydrocannabinol in healthy adults who intermittently use
cannabis

Drug and Alcohol Dependence V257, 1 Apr 2024, 111267
https://doi.org/10.1016/j.drugalcdep.2024.111267

D-limonene selectively attenuated THC-induced anxiogenic effects, suggesting
this terpenoid could increase the therapeutic index of THC.


https://doi.org/10.1016/j.drugalcdep.2024.111267

1. What is the treatment

(What are we aiming to treat/achieve?)

i. What is the right Strain

(What are we treating it with?)

é. What is the right Route

- (How do we get “it” into you?)
- (Stomach, Lung, Mucosa, Skin)

4. What is the right Dose

- (How much? How often?)

#CannabislsComplicated #EducatedChoices



Who should say something first:
“My patients know about cannabis”

Cancer, JVT Mo 1IN 44864407 dol: 10, 1002ener JETE. Epnl 2T Sop 25

Cannabis use among patients at a comprehensive cancer center in a state with legalized
medicinal and recreational use.

Pargaen 58234, woodfield MG, Les CMP%. Chang G572, Baker K, Marquis SR', Fann JR**.
+ Auther infarmation

Abstract

BACHGROUMND: Cannabis is purported o alleviale symploms related 1o cancer reabment, althcugh the pattems of use among
cancer patisnts are nod well knpwn, This study was designed 1o delerming the prevalence and mathods of use Bmong cancer
patiants, the parceived benafits, and the scurces of information in A stabe with lagalized cannabis.

METHODS: A cross-sectonal, anonymous sursay of adull cancer patients was perdormaed 8l a National Cancer Institte-
designated cancer cenles in Washington Stale. Random wine samples: for telrahydeocannabingl provided sursay validation,

RESULTS: Mina hundred twenby-six of 2737 eligible patienls (34%) complated the durday, and the median sge was 58 years
(interquartile range [IQR), 46-66 years). Most had a strong inberest in leaming about cannabis during treatment (6 on a 1-10
sk 10R, 3-10) and wanted infarmation from cancer providers (877 of 911 [T4%)]). Previous use was commaon (B0T of 928
[66%]); 24% (222 of 526) used cannabis in the last year, and 21% (152 of 936) used carmabis in the las! menth, Random uring
samiples found similar percentages of users who repored wisekly use (2T of 193 [14%] vs 184 of 0296 [18%]) Active users
Irhaded (153 of 220 [T0%]) or consumed edibles (154 of 220 [T0%]); 89 (407%) used both modaltes, Cannabis was used
primanly for phyaical (165 of 210 [75%)) and nawrcpaychiatre symptoms (130 of 219 [63%)). Legalization sigraSeantly
ingroased tha likelinocd of use in more than hatl of the respondants

CONCLUSIONS: This study of cancer patients in 8 stabe with legalized cannabés found hegh rales of active use across broad
anibgraipa. and egakzalion wat reporsd b be Mponant in patienls’ decizion o sse. Cancel patienls detire Bul anm ot
regaiving information about cannabis use during thee treatment from oncalogy providers. Cander 2017, 123:4468-07. © 2017
The Authads. Canted publiahed by Wilsy Pafsdcals, Ine. o bahall of Amadican Cancet Sotily. ThS B an open Stoedd article
under the lerms of the Creative Commons Attribution-MonCommercial Molervs License, which poemmits use and distribution in
any mssdium, provided e onginal work is property cilsd, the usé is non-commircial and nd modifications or adaptations. ane
Made,

S 2017 Th Authors, Cances putiishad By Wiley Pericicals, Inc. on Behall of Amenican Cancer Socety,

KEYWORDS: cances; cannabis; marnjuand; pain; supporive cang
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“Cancer patients
desire but are are
not receiving
Information about
cannabis during
the treatment
from oncology
providers.”
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COMPREHENSIVE CANNABINOID CARE
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