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Cannabinoids in cats:
use and misuse

The use of cannabinoids in human medicine has 
been controversial owing to their associa"on with
recrea"onal marijuana use. Interest in using these
compounds as medicine for both humans and animals
goes back thousands of years, but only recently has
their use been examined by medical scien"sts and
prac""oners, as the s"gma lessens with publica"on 
of both preclinical and clinical studies. In this ar"cle 
we take a shallow dive into the basics of what
phytocannabinoids are and their poten"al therapeu"c
impacts in feline pa"ent popula"ons.

Phytocannabinoids are molecules found 
in numerous plant species that elicit

physiological effects on a system within all
mammals known as the endocannabinoid
system (ECS). Recent research has expanded
the impact of these compounds outside of the
‘classic’ ECS system in what is known as the
endocannabinoidome. While these molecules
are found in many different plants there is 
one plant genus most famous for its robust
production of these compounds: Cannabis
sativa L. 

When discussing sources of plant-derived
cannabinoids, there are some fundamental
distinctions one must make on the topic 
of medical cannabis, and even specific
terminology that should be used. The first
distinction is between a ‘marijuana’ plant vs 

a ‘hemp’ plant (Figure 1). The hemp
plant has much lower levels of delta-
9-tetrahydrocannabinol (THC) (less
than 0.3% by dry weight per US
Federal law) and has found favour
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Key point
Cannabinoids may
provide therapeutic
benefits in a wide
range of feline
conditions, from seizure control 
to cancer treatment.
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among veterinary professionals
since there is a reduced risk of THC
‘toxicity’ or intoxication.1,2 THC is the
most common of only a few
phytocannabinoids that bind to the
orthosteric, or ‘active’, site of the
cannabinoid type 1 (CB1) receptor
within the ECS. Other cannabinoids,
such as cannabidiol (CBD), bind to
an allosteric site on the ECS
receptors and do not cause
intoxication. Both THC and CBD 
are the most studied and used
phytocannabinoids to date but 
are only two of over 100
phytocannabinoids that have been
identified in cannabis plants.3

THC
Although the authors feel there is a
legitimate use for THC in veterinary
patients, especially in cats, which
have a seemingly higher tolerance to
THC and its intoxicating effects, we
will focus on CBD dominant
products for the rest of this article. 

Trace amounts of THC found in legal
products sold or prescribed in the
UK generally do not warrant concern
for toxicity. There is no question as
to the risk and occurrence of THC
toxicity, but it should be noted there
are no reported deaths that can be

definitively attributed to THC or
other phytocannabinoids directly.
The suspected lethal dose of THC in
dogs is >9 g/kg based on research
conducted in the 1970s, a nearly
impossible dose to achieve under
normal use conditions.4 A 2018
study investigating the susceptibility
of cannabis-induced convulsions in
rats and dogs reported no seizures
in dogs given doses of THC and CBD
around 25 mg/kg PO q12h, for over 
a year. However, central nervous
system signs including ataxia,
tremors and hypoactivity were
observed.5 In a more recent canine
study with acute dosing up to 62

Figure 1: The hemp plant is used in the manufacture of food
and clothing as well as the production of medical cannabinoids 

Hemp Marijuana

THC content rules

In the UK, legally sold commercial products
must contain even less THC than what is
found in US-defined hemp. This distinction
is particularly important for
recommendations made by veterinary
professionals. Given the legal nuances that
can change often, we encourage readers to
review the Veterinary Medicines Directorate
statement on veterinary medicinal products
containing cannabidiol.
(https://www.gov.uk/government/news/vm
d-statement-on-veterinary-medicinal-
products-containing-cannabidiol).

Hemp vs marijuana

Cannabinoids can be derived
from either the hemp plant or
the marijuana plant. 

Cannabinoid products derived
from the hemp plant, will
contain less than 0.3% THC
(the cannabinoid responsible
for psychoactive effects).

Cannabinoid products derived
from the marijuana plant
contain more than 10% THC.
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mg/kg of THC, the dogs had 
dose-related signs, but no fatalities
occurred in the course of the study.8

While these studies failed to include
cats, we know from clinical
experience and limited species-
specific data that feline patients
appear to have a higher tolerance
for, and different absorption of
phytocannabinoids compared with,
their canine counterparts, therefore
requiring higher or more frequent
dosing in some circumstances.9

When it comes to THC use in
practice there is no doubt as to its
therapeutic potential; however, some
of the most respected cannabinoid
researchers have pivoted away from
reliance on THC use in clinical

practice as there is nothing
therapeutically that the other 
non-intoxicating phytocannabinoids
cannot do that THC can.4 In fact, in
vitro research using human cancer
cell lines found that THC had
proliferative effects on certain types
of cancers but demonstrated anti-
cancer effects on other types.10-13

Additionally, THC is one of a 
few phytocannabinoids that can
downregulate the production 
of endocannabinoids, which may 
or may not be in the patient’s best
health interests. Levels of THC found
in hemp (<0.3%) typically present
little concern for intoxication, ECS
downregulation or other adverse
events.14,15
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Endocannabinoid receptor system

The endocannaboid receptor system 
has been evolving since the dawn of
multicellular species. The ECS is a 
system that comprises:
•   naturally occurring ligands called

endocannabinoids (produced
endogenously by every organism with
an ECS); 

•   catabolic and hydrolysing enzymes for
these endocannabinoids; 

•   two primary receptors known as CB1
and CB2; and 

•   other endocannabinoid-like molecules. 

The functions of the ECS are varied 
but its main purpose is to maintain
homeostasis. The ECS is active
throughout the day in all mammalian
species, triggering feeding behaviour,
sleep, immune response, memory
formation and processing and other
homeostatic processes. There seems 
to be an overlap between the ECS and
other receptor systems, including opioid
receptors, serotonin receptors and
dopamine receptors. This more expansive
view of the ECS includes the

understanding that endogenous ligands
as well as molecules from the cannabis
plant both have affinity for various
receptors, thereby inducing various
physiological responses and broadening
the therapeutic potential of
phytocannabinoids.6,7

Currently, there are a number of
pharmaceutical companies researching
the use of ECS enzyme inhibiting
compounds to preserve
endocannabinoids for various
conditions, which may lead to lower
effective doses of supplemental
(phyto)cannabinoids in the future. 

Key point
The word ‘cannabinoid’
is a given to molecules
that bind to the CB1
and CB2 receptors
within the mammalian body. These
molecules can be derived from
plants, produced within the body 
or synthesised in a laboratory.
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CBD
Cannabidiol (CBD) is the second
most popular and studied
phytocannabinoid at the moment.
Safety data are favourable in many
species, including cats.9

A long-term study by GW
Pharmaceuticals treated dogs and
rats for 39 weeks with a CBD isolate
at 10–100 mg/kg PO. There were
mild elevations in liver enzymes
(alkaline phosphatase [ALP] up to
eight-fold and alanine transaminase
[ALT] had only minor increases) and
notable hepatocellular hypertrophy,
both of which are also commonly
seen with steroid use.16 What is
important to remember, given these
results, is that doses used in clinical
practice are seldom greater than 10
mg/kg/day. More recently, a 12-week
study was published showing the
safety of using a CBD/CBDA
product in healthy dogs and cats.
CBDA is the acidic form of CBD,
found in raw, unheated, undried
cannabis.9 Acidic forms of CBD 
and THC have been shown to be
cyclooxygenase inhibiting, making
them potent anti-inflammatory

agents.17,18 The study concluded that
a dose of 2 mg/kg PO q12h, is safe
and well tolerated. However, one cat
did have a transient spike in ALT at
week 4 of the study, which could not
be directly correlated to the CBD
product.9 All other chemistry values
in the dogs and cats remained
within normal limits.9

From a clinical standpoint, it 
is important to remember the
significance and species-specific
differences between these two liver
enzymes. ALP elevations alone in
dogs are typically of little clinical
concern without elevations of 
other liver enzymes, whereas ALP
elevations in cats is of concern. 
ALT elevations in cats without other
elevations of liver enzymes are
generally of little concern but should
be monitored.21,22

In the most comprehensive study 
to date looking at the safety and
tolerability of CBD and THC dosing
in cats, researchers were able to
achieve dosing up to 30.5 mg/kg 
of CBD and 41.5 mg/kg THC with
only mild adverse effects.23 This
study was conducted in healthy cats,
with a structured dose increase over
time. While we do not encourage
cannabis dosing at the high levels
identified in this study, it does give
us an additional level of comfort
with the suggested dosing currently
used clinically by these authors and
others. 

Clinical veterinary cannabis
studies
There is a growing list of relevant
studies for practical use of
phytocannabinoids in dogs.
Unfortunately, there are few in cats.
However, there is a large and 
ever-growing community of
veterinary professionals that do use
these compounds in feline patients
with success. 

Varying response to cannabinoids 

The variance in response to cannabinoid
products is heavily reliant on multiple
factors known collectively as the
endocannabinoid system tone.19,20 The
tone of the ECS is dependent on: 
•   the disease or injury being treated and

its severity;
•   production of endocannabinoids;
•   production of catalysing or hydrolysing

endocannabinoid enzymes;
•   the number of ECS receptors and the

activity of the endocannabinoidome;
•   the gene variant of the receptors (Akt,

CB1, CB2, etc); and
•   the formulation of the product being

used and its dose.
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Osteoarthritis
Seven studies looking at the efficacy
of different CBD products for
increasing the comfort levels of
dogs with osteoarthritis have been
published. All of the studies
concluded that CBD has a minor to
significantly favourable impact on
decreasing pain scores and
increasing quality of life for dogs.
Dosages in these studies ranged
from 0.25 to 2.5 mg/kg PO q12h. In
most of these studies, ALP became
elevated in a percentage of the
canine participants. However, these
were not considered to warrant
clinical intervention. The researchers
suggested the elevations were
related to CBD liver metabolism,
also supported by human and
rodent studies.24,25

The bone healing properties of CBD
have been investigated in rodent
models; ALP in these subjects
increased as bone density increased
over the course of CBD treatment.26

Knowing that osteoarthritis is an
under-diagnosed problem in feline
patients, the authors are hopeful
that research on using CBD in cats
will be forthcoming.

Seizure disorders
A pilot study conducted in dogs,
found that a dose of 2.5 mg/kg q12h
did not meet the study goal of a
50% decrease in seizure activity.
However, there was an average 33%
decrease in seizure activity in those
dogs that responded to CBD
therapy, which shows great
promise.27 A longer-term study with
a higher CBD dose is currently
underway. 

Epileptic patients generally require
higher doses compared with those
needed for other conditions such as
pain.28 Anecdotally, the authors have
seen great success using CBD for
seizure disorders in combination with

other anti-epileptic drugs (AEDs). In
fact, many owners are able to
significantly decrease traditional AED
dosages. Compared with traditional
AEDs, tolerance to CBD is not a
frequently observed phenomenon;
however, in a recent human study,
around 30% of patients did develop
what appeared to be a CBD
tolerance. Dosages were increased
with a good response.29

Oncology
In vivo studies using CBD in
veterinary oncology treatment are
currently ongoing. There are two
studies examining the efficacy 
of CBD products for treating
transitional cell carcinoma in dogs
and a broader quality-of-life study.
Cell culture studies have been
conducted with great promise 
for in vivo application. Canine
glioblastoma, canine lymphoma,
canine mammary carcinoma and
osteosarcoma cell lines are all
responsive to CBD. The data
suggests potential synergy and
enhanced cancer targeting when
CBD is used in conjunction with 
two chemotherapeutic agents,
doxorubicin and vincristine.30–32

Effective dosages of
phytocannabinoids (based on scaled
dosing from cell-line work) appear
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Monitoring cannabis therapy

Liver enzymes should be monitored for
patients that will be on a CBD or other
cannabis product long term (ie, longer
than 3 months). Testing should include
measurement of ALP, aspartate
aminotransferase (AST) and ALT at a
minimum. The addition of gamma-
glutamyl transferase and C-reactive (CRP)
protein may be considered in addition.
CRP measurement may be an interesting
way to gauge success by assessing
whether there has been a decrease in
inflammatory markers. 
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to be greater than 5 mg/kg PO q12h,
but patients can benefit from
symptomatic relief at much lower
doses. 

There is one published feline case
study from Thailand where the
veterinarian used a full spectrum
CBD product at a dose of 0.7
mg/kg/day PO to treat a large
ocular sarcoma. Over a period of 
a few weeks the mass shrank and
eventually fell off. While exciting,
this case report had many
limitations but is one of the first
published case reports available.33

In a study from 1984, 57 cats were
used as a model for the possible
anti-emetic effects of THC against
cisplatin induced nausea and
vomiting. The cats were given
various doses of THC by mouth,
intramuscularly or intravenously. The
authors acknowledged that dosing
refinement was needed given some
of the untoward behavioural effects
observed; however, the results
demonstrated better emetic latency
and decreased emetic activity.34

Human studies have found 
more effective responses to
chemotherapy treatment and 
an improved quality of life when
phytocannabinoid products 
are used.35–37 The use of
phytocannabinoids decreases
nausea and increases appetite in
both people and rats receiving
chemotherapy.38,39

Cognitive health/anxiety
Animal models using CBD as a
treatment modality for anxiety 
or panic attacks are supported by
studies placing a prey species in
front of a predator species, as well
as conditioned escape responses in
mice and rats. According to these
studies, anxiety or panic attacks
could be related to the flight and

freezing defensive responses elicited
by threats; expression of these
responses was decreased in both
models.28,40,41 There is one published
canine study (with many confounding
limitations) that found no advantage
in using CBD as an anxiolytic for
exposure to an acute stress-inducing
environmental stimulus.42

Experienced feline practitioners have

Common drug interactions

Benzodiazepines
Benzodiazepines commonly potentiate the
sedative effects of cannabinoid products,
even in those containing zero THC. Animals
may appear extremely lethargic or have
clinical signs similar to THC intoxication. 
If excessive sedation is seen, the authors
recommend a significant decrease (at
least 25%) in the dosage of either the
phytocannabinoid product or
benzodiazepine. Dose titration, both
increases and decreases, over time may 
be warranted for the small percentage of
animals that experience these clinical signs. 

Gabapentin, acepromazine, tramadol,
phenobarbital
In some patient’s, transient lethargy,
inappetence, abnormal behaviours and, 
in severe cases, urinary incontinence may
be observed when given concurrently with
gabapentin, acepromazine, tramadol and
phenobarbital. Dose titration over time may
be warranted for the small percentage of
animals that experience these signs. 

Trazodone (and other selective serotonin
reuptake inhibitors [SSRIs])
Theoretically, the potential of serotonin
syndrome exists. However, this has not 
been described in animals or humans
administered the combination of cannabis
products and SSRIs.

Non-steroidal anti-inflammatory drugs
Use of cannabinoid products appears to be
safe with concurrent use of non-steroidal
anti-inflammatory drugs.
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hailed CBD as a novel, yet effective,
treatment for cats with chronic
feline idiopathic cystitis.

Feline cognitive dysfunction (FCD) 
is also a point of concern for many
owners with geriatric cats in the
home. Typical manifestations of 
FCD include changes in social
interaction, disorientation, changes
in sleep–wake patterns, litter tray
avoidance and excessive
vocalisation. In a paper published in
2020, researchers suggested that
CBD may help both human and
feline patients suffering from
cognitive dysfunction. This study
recommended using cats with FCD
as a potential model for testing the
clinical efficacy of CBD for
treatment of cognitive dysfunction.43

Dermatological
Preliminary results from three canine
studies have shown around a 50%
decrease in itch scoring for dogs
with atopy lesions (data to be
published). Topical and systemic
forms of CBD have anecdotally been
used with success in cats. There is
one study assessing ECS receptor
activity in feline patients with
hypersensitivity dermatitis. This
study demonstrated ECS activity 
by means of receptor proliferation,
suggesting the possible use of
phytocannabinoid products in 
this feline patient population.44

Gastrointestinal/oral mucosa
Receptor identification studies in
gastrointestinal and oral mucosal
tissues from cats demonstrate
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Always ask for a certificate of analysis
(CoA) for any cannabis product you or
your clients are thinking about purchasing.
This is a third-party, independent
laboratory analysis of the product. While
there are issues with testing facilities and
standardisation, this is currently the only
way to evaluate the quality of a product. 
If a company cannot or will not provide
you with a CoA, the authors recommend
not purchasing their product.

The CoA should include:
•   a breakdown of all cannabinoids present

in the product. We have good evidence
that whole-plant (also known as full-
spectrum or broad-spectrum) products
are more effective than products that
contain only CBD (such products are
termed ‘isolates’ and may require much
higher doses to achieve the desired
effect);

•   the CBD:THC ratio in the product;
•   terpene analysis;
•   heavy metal testing;
•   herbicide/fungicide insecticide testing;

•   microbial testing;
•   mycotoxin testing; and
•   residual solvent testing.

The company should also provide the
following information:
•   the amount of CBD per ml;
•   a complete ingredient list. Check 

for dangerous ingredients such as
xylitol or other flavourings; and

•   the extraction method used.

What to look for in a cannabis product

Key point
A company should
provide all of the
information listed
here without
hesitation and
immediately upon request. As the
market matures, purchasing a
product that is backed by positive
scientific studies using the
product will be advisable.
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densities of ECS receptors that
suggest a potential therapeutic
benefit of using CBD as a treatment
modality for diagnoses such as
irritable bowel disease and
gingivostomatitis.45,46 Human studies
show good efficacy against chronic
forms of colitis.47–49 Other studies
have looked at the protective effects
of certain phytocannabinoids,
specifically for gastrointestinal
mucosal lesions secondary to acute
pancreatitis in rat models.50,51

Renal disease
Human patients have been using
phytocannabinoid products to
alleviate chronic renal disease
related symptoms for years with
great success and no adverse effects
described in the literature thus far.52

Rodent data suggest a future
potential for therapeutic disease
management.53,54 This may be a
great option for stimulating appetite
and keeping the often geriatric
kidney failure patient comfortable 
if the use of non-steroidal anti-
inflammatory agents are a concern. 

Conclusions
Just like in human medical cannabis
circles, the veterinary cannabis
industry will continue to evolve,
developing specific cannabinoid and
terpene profiles for various ailments
or ECS support. As scientists,
consumers and animal lovers, 
we must pressure cannabis/hemp
manufacturers to produce products
following good manufacturing
guidelines, using safe ingredients for
animals, with transparency around
what is in their products. To that
end, manufacturers should suggest
dosing regimens based on science
instead of conjecture. It is critical to
note that dose extrapolation from
one tested product to the next will
not necessarily provide the same
efficacy nor have the same safety
profile. Conclusions of a specific

study, using a specific cannabis
product, must be viewed in context,
considering the wide array of
cannabinoid and terpene profiles on
the market. We must also urge local
governments, to adopt legislative
language to allow veterinary
professionals to discuss, recommend
and, in some cases, prescribe
cannabis products for their patients.
Lastly, we must encourage
veterinary professionals at all levels
to educate themselves on this topic. 
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