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Cannabinoids and Mental Health, Part 1
The Endocannabinoid System and Exogenous Cannabinoids

of the ecosystem in which both the per-
son and a behavior reside. Regarding 
the phenomenon of substance use, the 
context in which the use occurs and 
the substance itself and how it interacts 
with the body must be understood.

Regarding cannabis, most nurses 
have not received suffi cient educa-
tion about this plant to meet patients 
who use it where they are. Depending 
on one’s generation, cannabis was a 
semi-innocuous presence in the youth 
culture of the 1960s and 1970s; a mind-
wrecking drug that one was told to “Just 
Say No” to by Nancy Reagan; or a vague 
panacea for all manner of ills in an an-
ecdotally based pseudo-medicalized/
semi-legalized environment. Few 
nurses receive formal training on the 
endocannabinoid system of the body or 

the effect of exogenous cannabinoids, 
both for good and for ill. Dispensary 
“budtenders” know more than most cli-
nicians about cannabis. 

The intention of this two-part ar-
ticle series is not to discuss cannabis 
as a drug of abuse, but rather to help 
nurses understand the endocannabi-
noid system, the exogenous canna-
binoids 9�-Tetrahydrocannabinol 
(THC) and cannabidiol (CBD), the 
existing evidence for cannabinoid 
use in psychiatry, the gaps in existing 
studies, and how to best guide patients 
who are already using cannabinoids or 
are interested in adding them to their 
psychopharmaceutic regimens. This 
article reviews the endocannabinoid 
system of the body and the basic bot-
any of the cannabis plant. The next 

ABSTRACT

The increasing public acceptance of 
cannabis and the proliferation of can-
nabis products in the marketplace has 
coincided with more patients using 
the drug as a substitute for psychiat-
ric medications or as an adjunctive 
treatment modality for psychiatric 
conditions, despite limited evidence 
of effi  cacy. With a goal of furthering 
harm-reduction eff orts in psychiatric 
nursing, the current article reviews 
the fundamentals of the endocannab-
inoid system in humans and the exog-
enous phytocannabinoids that act on 
this regulatory neurotransmitter sys-
tem. The basics of cannabis botany are 
also reviewed to help nurse clinicians 
understand the heterogeneous na-
ture of cannabis products. This foun-
dational knowledge will help improve 
clinical interactions with patients who 
use cannabis and provide the neces-
sary understanding of cannabinoids 
needed to undertake further scientifi c 
query into their purported benefi ts 
in psychiatric disease states. [Journal 
of Psychosocial Nursing and Mental 
Health Services, 57(9), 7-10.]

Psychosocial nursing has, at its 
core, a belief in meeting patients 
“where they are.” This tradition 

of partnership requires understanding 
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article will discuss the mechanism of 
exogenous cannabinoid CBD, its risks, 
and the evidence for its use in psychi-
atric practice. 

IMPORTANT CAVEAT

Research into the benefi ts of can-
nabinoids has historically been thin, 
in part because of the challenges of 
studying the benefi ts of a Schedule 
I drug (as opposed to studying harm, 

which has been funded through the 
National Institute of Drug Abuse). 
At the same time, there is a rising 
cannabis industry, intent on selling 
a product, that makes intimations of 
health claims for cannabis that are not 
subject to the same scrutiny or legis-
lation as that of U.S. Food and Drug 
Administration (FDA)–approved 
medications. To the cannabis industry, 
anecdotal evidence is suffi cient, and 
many patients have had confi rmatory 
experiences of these claims of benefi t 
from cannabis. As such, the experi-
ences of patients often far surpass the 
accreted knowledge of the scientifi c 
literature, leaving clinicians struggling 
to know how to advise patients. Many 
clinicians have taken an absolute 
stance: that cannabis cannot be help-
ful. With this, I disagree. Although 
certain components of cannabis, in 
certain populations (e.g., THC in pa-
tients susceptible to psychosis), can 
be harmful, there are also many can-
didate indications for cannabinoids 
that have yet to be rigorously studied 
by controlled studies. Until such stud-
ies are performed, it is impossible to 

know if the claims are true or panacea. 
However, I would encourage that we 
as clinicians remain open minded and 
view these anecdotes as seeds of hy-
potheses for further investigation. The 
cannabis industry is unlikely to take 
these studies on themselves. There-
fore, it is incumbent on the scientifi c 
community to take inquiry into the 
benefi ts of cannabinoids. I encourage 
clinicians to take patients’ interest in 

cannabinoids seriously by engaging 
them in conversations of the benefi ts 
and risks of cannabinoids, being hon-
est about what we do and do not know, 
as the best way to reduce harm.

ENDOCANNABINOID SYSTEM

Before discussion of exogenous 
cannabinoids, it must be understood 
that the mammalian central nervous 
system expresses endocannabinoid 
receptors. The endocannabinoid sys-
tem is critical in fi ne-tuning multiple 
neurotransmitter systems. Like other, 
more well-known systems such as se-
rotonin, the endocannabinoid system 
comprises neurotransmitters (ligands), 
synthesizing enzymes for these neu-
rotransmitters, receptors, and degrad-
ing enzymes. Interestingly, unlike the 
serotonergic or dopaminergic systems, 
which largely propagate a signal down-
stream, the endocannabinoid system is 
a retrograde signaling mechanism used 
to regulate neurotransmission (Ohno-
Shosaku, Tanimura, Hashimotodani, 
& Kano, 2012). 

The receptors, CB1 and CB2, 
were only discovered in 1990 and 

1993, respectively (Matsuda, Lolait, 
Brownstein, Young, & Bonner, 1990; 
Munro, Thomas, & Abu-Shaar, 
1993), and are the most widely dis-
tributed G-protein coupled recep-
tors in the central nervous system. 
As is often the case in the history 
of receptor pharmacology, the dis-
covery of the cannabinoid receptor 
launched efforts to discover the en-
dogenous ligand for this receptor. 
The two primary endocannabinoid 
neurotransmitters are anandamide 
(Sanskrit for “bliss,” AEA) and 
2-Arachidonoylglycerol (2-AG). 
AEA and 2-AG are synthesized in 
response to increased intracellular 
calcium at the postsynaptic termi-
nal. AEA is synthesized by N-arachi-
donoyl phosphatidylethanolamine 
(NAPE) and 2-AG is synthesized by 
diacylglycerol (DAG) (Marco et al., 
2011). It is important to understand 
that these neurotransmitters are not 
stored in vesicles like monoamines 
but are made on demand and released 
across the synaptic cleft toward the 
CB1 receptors, which are expressed 
on the presynaptic membrane. CB2 
receptors are mostly located on im-
mune cells (Turcotte, Blanchet, Lavi-
olette, & Flamand, 2016) and may 
modulate infl ammation, which is be-
yond the scope of this review.

At the CB1 receptor, AEA works 
as a partial agonist and 2-AG as a full 
agonist (Ohno-Shosaku et al., 2012). 
Activation of the CB1 receptor leads 
to a cascade of intracellular second-
ary messenger activity via G-protein 
coupled receptor changes (Zhornitsky 
& Potvin, 2012). These endocannab-
inoid messengers are deactivated and 
metabolized by degrading enzymes. 
The degrading enzyme for AEA is fat-
ty acid amide hydrolase (FAAH), and 
for 2-AG, it is monoacylglycerol li-
pase (MGL) (Acton, 2012). Much in 
the same way that the more familiar 
monoamines serotonin and dopamine 
are degraded by monoaminoxidase 
(MAO) and these enzymes provided 
a target for the early antidepressants, 

...Experiences of patients often far surpass the 

accreted knowledge of the scientifi c literature, 

leaving clinicians struggling to know how to 

advise patients.
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MAO inhibitors, FAAH and MGL 
represent potential targets for inhi-
bition if a disease state were to ben-
efi t from increased endocannabinoid 
signaling. As will be reviewed in the 
subsequent article, inhibition of these 
enzymes and an increase in AEA sig-
naling are two mechanisms of action 
of CBD.

The endocannabinoid system, in ad-
dition to helping fi ne-tune other neu-
rotransmitters through the aforemen-
tioned retrograde signaling pathways, 
appears to be essential in regulating 
appetite and feeding behaviors (hence 
the hyperphagic side effect of THC), 
infl uencing sleep and relaxation, 
modulating pain, and affecting mem-
ory and forgetfulness (Di Marzo, 1998; 
McPartland, Guy, & Di Marzo, 2014). 
These domains of the endocannabinoid 
system are leveraged by patients who 
often use exogenous cannabinoids to 
address pain, insomnia, and appetite. 
Although the cognitive and amnesiac 
side effects of cannabis use are often 
problematic for users, this observation 
about the endocannabinoid system 
raises interesting questions about the 
evolutionary value of forgetting. Un-
doubtedly, when attempting to learn 
something, forgetting what was just 
learned is an obstacle to acquiring new 
knowledge. However, forgetting is also 
an essential task for clearing mental 
space by discarding unessential pieces 
of information. It is likely that the 
endocannabinoid system plays a role 
in this process of forgetting. However, 
when cannabis is used by young people 
who are in school, this side effect can 
become signifi cantly problematic. 

CANNABIS BOTANY

Cannabis is the genus of a plant 
that has been cultivated by humans for 
centuries. References to cannabis can 
be found in 5,000-year-old Chinese 
pharmacopeia (Booth, 2003). His-
torically, the plant has three primary 
species: sativa, indica, and ruderallis 
(Pollan, 2001; Pollio, 2016). These 
three cultivars have been selectively 

bred for different portfolios of not only 
cannabinoids, but also terpenes, phe-
nolic compounds (e.g., fl avonoids), 
steroids, and enzymes. It is impor-
tant to understand that the interplay 
between these different exogenous 
compounds, known as “the entourage 
effect,” (Ben-Shabat et al., 1998, p. 
23) is what makes the subjective and 
likely medicinal properties of a single 
cannabinoid different than when it 
is ingested in whole-plant cannabis 
(Russo, 2011).

This selective breeding has led to 
a wide range of different chemovars 
available in the commercial market 
(Russo, 2011). Cannabis plants are 
sexed, and in a cannabis plantation, 
male plants are eliminated to pre-
vent fertilization and seed produc-
tion. Typically, cannabis plants are 
cloned by growing from cuttings, and 
not from seeds. As such, only the 
female plants produce the cannabi-
noid resin–heavy fl ower buds in the 
absence of fertilization. Cannabis is 
grown indoors and outdoors; how-
ever, indoor horticulture techniques 
allow for more precise manipulation 
of exposure to light, humidity, and 
temperature, leading to a more con-
sistent product. 

After the plant fl owers, it is har-
vested and processed. Heating canna-
bis fl owers decarboxylates the acidic 
compounds (i.e., THCA and CBDA) 
into  their more potent THC and 
CBD  forms (Aizpurua-Olaizola et 
al., 2016; Wang et al., 2016). Increas-
ingly, cannabinoids are extracted and 
separated using polar solvents such as 
alcohol (to make tinctures) or carbon 
dioxide (to extract oils). By separat-
ing out these cannabinoids, they can 
be packaged in various ratios and 
strengths in commercial products in-
tended for oral, inhaled, or topical 
ingestion. 

The cannabis plant has also, confus-
ingly, been called hemp. Hemp is typi-
cally a strain of Cannabis sativa that is 
grown as a fi ber crop. In the years be-
fore the prohibition of cannabis, hemp 

farmers grew cannabis to be made into 
rope and paper. In addition, hemp is a 
phytoremediator, as it takes up heavy 
metals, such as lead and cadmium, from 
contaminated soil (Girdhar, Sharma, 
Rehman, Kumar, & Mohan, 2014). 
However, this same property of the 
plant risks exposing people who ingest 
cannabinoid products from industrial 
hemp to these toxins, depending on 
where it is grown. Legally, the defi ni-
tion of industrial hemp has been a plant 
with less than 0.3% THC by weight. 
This defi nition was recently re-intro-
duced in the 2018 Federal Farm Bill, 
in which hemp could be grown, with 
state oversight, if it contains negligible 
amounts of intoxicating THC (Hudak, 
2018). It is from this source (i.e., hemp) 
that products purporting to contain 
CBD have proliferated. Of concern is 
the absence of clear regulation from 
the FDA about health claims made by 
vendors of these products. In addition, 
the purity of these products grown from 
industrial hemp does not appear to be 
regulated. 

CONCLUSION

Humans have had a relationship 
with cannabis for millennia. As can-
nabis becomes increasingly acceptable, 
it is incumbent upon psychiatric clini-
cians to understand the complexity of 
not only the plant and its constituent 
compounds, but also the endocan-
nabinoid system upon which it works. 
By developing a more sophisticated 
understanding of this relationship 
between the body, disease state, and 
plant, nurses will be better positioned 
to help patients under their care. 

The second article of this series 
will discuss the psychopharmacology 
of THC and CBD and their action on 
the endocannabinoid system, as well 
as examine the evidence for their risks 
and benefi ts in clinical psychiatric 
practice. 

REFERENCES
Acton, Q.A. (Ed.). (2012). Cannabinoid 

receptors—Advances in research and ap-

JOURNAL OF PSYCHOSOCIAL NURSING • VOL. 57, NO. 9, 2019 9



Psychopharmacology

plication: 2012 edition. Atlanta, GA: 
ScholarlyEditions™.

Aizpurua-Olaizola, O., Soydaner, U., Öztürk, 
E., Schibano, D., Simsir, Y., Navarro, P.,...
Usobiaga, A. (2016). Evolution of the canna-
binoid and terpene content during the growth 
of cannabis sativa plants from different che-
motypes. Journal of Natural Products, 79, 324-
331. doi:10.1021/acs.jnatprod.5b00949

Ben-Shabat, S., Fride, E., Sheskin, T., Tamiri, 
T., Rhee, M.H., Vogel, Z.,...Mechoulam, R. 
(1998). An entourage effect: Inactive en-
dogenous fatty acid glycerol esters enhance 
2-arachidonoyl-glycerol cannabinoid activ-
ity. European Journal of Pharmacology, 353, 
23-31.

Booth, M. (2003). Cannabis: A history. New 
York, NY: St. Martin’s Press.

Di Marzo, V. (1998). ‘Endocannabinoids’ and 
other fatty acid derivatives with cannabimi-
metic properties: Biochemistry and possible 
physiopathological relevance. Biochimica Et 
Biophysica Acta, 1392, 153-175.

Girdhar, M., Sharma, N.R., Rehman, H., Kumar, 
A., & Mohan, A. (2014). Comparative as-
sessment for hyperaccumulatory and phytore-
mediation capability of three wild weeds. 3 
Biotech, 4, 579-589. doi:10.1007/s13205-014-
0194-0

Hudak, J. (2018, December 14). The Farm 
Bill, hemp legalization and the status of CBD: 
An explainer. Retrieved from https://www.
brookings.edu/blog/fixgov/2018/12/14/the-
farm-bill-hemp-and-cbd-explainer

Marco, E.M., García-Gutiérrez, M.S., Bermú-

dez-Silva, F.J., Moreira, F.A., Guimarães, 
F., Manzanares, J., & Viveros, M.P. (2011). 
Endocannabinoid system and psychiatry: 
In search of a neurobiological basis for det-
rimental and potential therapeutic effects. 
Frontiers in Behavioral Neuroscience, 5, 63. 
doi:10.3389/fnbeh.2011.00063

Matsuda, L.A., Lolait, S.J., Brownstein, M.J., 
Young, A.C., & Bonner, T.I. (1990). Struc-
ture of a cannabinoid receptor and functional 
expression of the cloned cDNA. Nature, 346, 
561-564. doi:10.1038/346561a0

McPartland, J.M., Guy, G.W., & Di Marzo, V. 
(2014). Care and feeding of the endocan-
nabinoid system: A systematic review of po-
tential clinical interventions that upregulate 
the endocannabinoid system. PLoS One, 9, 
e89566. doi:10.1371/journal.pone.0089566

Munro, S., Thomas, K.L., & Abu-Shaar, M. 
(1993). Molecular characterization of a pe-
ripheral receptor for cannabinoids. Nature, 
365, 61-65. doi:10.1038/365061a0

Ohno-Shosaku, T., Tanimura, A., 
Hashimotodani, Y., & Kano, M. (2012). En-
docannabinoids and retrograde modulation of 
synaptic transmission. The Neuroscientist, 18, 
119-132. doi:10.1177/1073858410397377

Pollan, M. (2001). The botany of desire: A plant’s-
eye view of the world. New York, NY: Random 
House.

Pollio, A. (2016). The name of cannabis: A short 
guide for nonbotanists. Cannabis and Can-
nabinoid Research, 1, 234-238. doi:10.1089/
can.2016.0027

Russo, E.B. (2011). Taming THC: Potential 

cannabis synergy and phytocannabinoid-
terpenoid entourage effects. British Journal of 
Pharmacology, 163, 1344-1364. doi:10.1111/
j.1476-5381.2011.01238.x

Turcotte, C., Blanchet, M., Laviolette, M., & 
Flamand, N. (2016). The CB2 receptor and 
its role as a regulator of infl ammation. Cellu-
lar and Molecular Life Sciences, 73, 4449-4470.

Wang, M., Wang, Y., Avula, B., Radwan, M.M., 
Wanas, A.S., van Antwerp, J.,...Khan, I.A. 
(2016). Decarboxylation study of acidic 
cannabinoids: A novel approach using 
ultra-high-performance supercritical fl uid 
chromatography/photodiode array-mass spec-
trometry. Cannabis and Cannabinoid Research, 
1, 262-271. doi:10.1089/can.2016.0020

Zhornitsky, S., & Potvin, S. (2012). Cannabidiol 
in humans: The quest for therapeutic targets. 
Pharmaceuticals, 5, 529-552. doi:10.3390/
ph5050529

Mr. Penn is Associate Clinical Professor, De-
partment of Community Health Systems, School 
of Nursing, University of California, San Francisco, 
California.

The author has disclosed no potential confl icts 
of interest, fi nancial or otherwise.

Address correspondence to Andrew Penn, MS, 
NP, CNS, PMHNP-BC, Associate Clinical Professor, 
Department of Community Health Systems, 
School of Nursing, University of California, San 
Francisco, 2 Koret Way, Room 511Q, San Francisco, 
CA 94143; e-mail: Andrew.penn@ucsf.edu.

doi:10.3928/02793695-20190813-01 

10 Copyright © SLACK Incorporated


