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The Endocannabinoidome
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Endogenous Cannabinoids and 
the Brain – Seizure Control?
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Dravet, Lennox Gastaut, Tuberous Sclerosis Syndromes:
The Epidiolex Studies 
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• Somnolence
• Appetite diminished
• Diarrhea 
• Elevated Transaminases

Adverse Events

Arzimanoglou et al, Epileptic Disorders, 2020
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CSU’s Epilepsy Study
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CSU’s Epilepsy Study:
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Cannabidiol As An Adjunct In Drug-Resistant Epilepsy • 
Rozenthal et al. (2023)

Randomized, double blinded, placebo-controlled 
crossover trial 

≧ 2 seizures/month for at least 12 weeks

At least one of phenobarbital, potassium bromide, 
levetiracetam and zonisamide

61 dogs initially enrolled to trial

Chicken flavored CBD-infused hemp seed oil OR
chicken flavored hemp seed oil as placebo

4 week washout between treatments

No ASM changes allowed, although rescue dosing for 
3-5 days was permitted 

Levetiracetam, gabapentin, clorazepate or 
combination

Rozental AJ,  J Vet Intern Med. 2023 Nov-Dec;37(6):2291-2300. 

5mg/kg/day (2.5mg/kg BID) dose used 
initially for 13 dogs

Lack of efficacy during treatment, so dose 
changed

Remaining 48 dogs 
administered 
9mg/kg/day (4.5mg/kg 
BID) in treatment phase

9
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Cannabidiol As An Adjunct In Drug-Resistant Epilepsy • 
Rozenthal et al. (2023)
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Cannabidiol As An Adjunct In Drug-Resistant Epilepsy • 
Rozenthal et al. (2023)
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Also showed no alterations in Phenobarbital or bromide during treatment! 
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ElleVet Seizure Study: Methods

• Randomized into treatment groups 
• Treatment phase – 2 mg/kg of a full 

spectrum hemp containing 50: 50 mix of 
CBD:CBDA in sesame seed oil filled capsules

• THC less than 0.3% with ratio of CBD/CBDA 
to THC/THCA being 27:1

• Placebo Group – sesame seed oil
• All Placebo jars liked with hemp oil to provide 

distinctive smell.

• 14 dogs have finished with data for 
examination 

• Paper published this past Summer!

• Two Centers participated
• University of Florida –Dr. Gabriel Garcia
• Vet. Neuro. and Pain Mngmt Center of NE

• Dr. Stephanie Kube 

• Placebo Blinded Cross Over Design
• Dogs with at least monthly grand mal seizures.
• Refractory to common medications 
• Can be on zonisamide, keppra, phenobarbital, 

potassium bromide.
• 10 of 14 dogs enrolled have MRI and CSF tap 

negative for infectious or structural
• 4 dogs refractory multiple year treatment – 

refractory epilepsy based on history. 
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ElleVet Results: Owner Survey
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6 dogs during Ellevet treatment has a 50% decrease in frequency or days - none during placebo treatment

ElleVet Results: Seizure Diary
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Adverse Events 
13 respondents Placebo Treatment Fisher's 

Exact

Increased appetite 0 3 p = 0.22

Increased GI 
signs(vomit/diarrhea) 0 2 p = 0. 48

Increased thirst/urination 3 2 p = 1.0

Increased Ataxia 1 4 p = 0.32

Increased Anxiety 3 2 p = 1.0

Increased 
lethargy/somnolence 1 3 p = 0.59

ElleVet Results: Adverse Events
• Owners Surveyed at 3 months

• Owners asked about increased 
hunger, vomiting, diarrhea, 
weight gain, thirst, urination, 
sleepiness, 
restlessness/anxiety, ataxia.

•  Scores of 1-3 (no change or 
decrease vs 4 or 5 (increased)

• Fisher’s Exact test performed



16

ElleVet Results: Serum Chemistry
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ElleVet Results: AED’s
Phenobarbital (n = 9)

KBr (n = 13)

Zonisamide (n = 11)
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Recent Seizure Work:
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Recent Seizure Work:
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• Theory behind use is CBD ability to decrease natural 
anandamide metabolism increasing cannabinoid tone

• Activation of the 5HT1 receptor

Anxiety and People and Dogs!
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• 24 dogs recruited from shelter after screening – 16 finished study.
• Housed at LMU in one of two kennels during stay and fed a standard diet.
• Given control treat, trazodone, CBD treat (1.4 mg/kg ave) or both. 
• 3 days of room acclimation for 6  minutes
• Then fireworks testing – 3 minutes no noise and then 3 minutes of fireworks. 
• Dogs rotated randomly through protocol treatment each week with daily 

acclimation to the room
• CBD given 4-6 hrs before test; trazadone given 2-4 hrs before test.
• Blood collected before, immediately after and 1 hr after for cortisol and CBD 

analysis.

CBD Anxiety in Dogs
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• Heart Rate mildly higher in CBD group (p = 0.09)
– Interesting since THC is tachy and CBD is  not.

• Serum cortisol lower is lower with trazadone from baseline 
– not CBD or both together.

Results:
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Anxiety Behavioral outcomes
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• Shelter situation with behavioral scoring of 
aggressive tendancies towards humans

• 12 treatment dogs 12 placebo treatment dogs
• Obscure treatment of 1 drop per 2 kg of a “CBD 

olive oil” 
• 150 mg/L of cannabinoids
• 150 mg/ml assuming a drop between 0.05-1 ml – 

somewhere between 3.5-7.5 mg/kg assumption

• Dogs acclimated to observation by 2 
blinded observers – behavioral experts. 

• Observed 1 hr three times a day for on 
each study day for aggressive behaviors, 
stereotypic stress behaviors and 
mentation environmental interactions

• Baseline – 15 days, 45 days and 15 days 
after stopping administration.
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Stereotypic kenneled behaviors and mentation/environment 
interactions were not different between groups or over time 
in either placebo or treatment groups 

Aggressive behaviors:
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• Is 1.4 mg/kg PO enough?
• Is the timing good when we 

know that peak is 1-2 hrs and 
most is gone by 6 hrs.

• How severe was the firework 
phobia in shelter dogs? Not 
client owned.

• How good is CBD at activating 
the 5HT1 receptor?  Maybe 
there is something better?

Thoughts:
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Dr. Lisa Radosta
Study Storm Phobia in Dogs

Thunderstorm Phobia situational use study:
• Design (15 dogs)

• Initial Screen of dogs for Thunderstorm Phobia for 
eligibility

• Dispense a higher dose chew at approximately 4 
mg/kg – Ellevet Calm and Comfort Chew vs Placebo

• Dogs provided chew 1 hr before recorded 
Thunderstorm (same decibals) with video at office.

• Validated Owner scored behaviors immediately after 
and 15 minute after event

• Behaviorist video assessment of 10 second interval 
of anxiety and fear behavior or postures. 
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• All best plans can sometimes be laid in waste – owners provided only 1 chew 
regardless of weight of dog providing a range of 1.5-19 mg/kg given. 

Thunderstorm Phobia situational use:

We still need to find the right dose for CBD/CBDA use for 
fear/anxiety conditions. And one dose may not fit all 

y = 3.3012x + 1.899
R² = 0.1534
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• 10 dogs in each group
• Placebo soft gel
• 4 mg/kg Ellevet
• 6 mg/kg Ellevet

• 10 minute car ride model on week one without treatments 

• Week later repeated with treatments 1.5 hrs after given 
treatment

• Serum cortisol
• Heart Rate Variability
• Video assessment – salivation, lip licking, sitting/standing/lying, 

vocalization, cage escape. 

• Goal to assess apples to apples – car ride 1 vs car ride 2 

Cancog Car Ride Model
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CanCog Car Ride Model
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CanCog Car Ride Model
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CanCog Car Ride Model
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Number of Lip Licks in 10 mins Decrease in Lip Licks

Lip Licking:
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P = 0.012
Cohen’s D:
4 mg/kg = 0.26 - weak
6 mg/kg – 0.70 - mod/strong
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CanCog Car Ride Model
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Heart Rate Variability:
P = 0.18
Cohen’s D 4 mg/kg = 0.59 - mod
Cohen D 6 mg/kg = 0.71 - strong
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A single dose of cannabidiol (CBD) positively influences 
measures of stress in dogs during separation and car travel

Alysia B. G. Hunt, Hannah E. Flint, Darren W. Logan and Tammie King*
Waltham Petcare Science Institute, Waltham on the Wolds, United Kingdom
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Traditional Measures of Anxiety

Serum Measures
• Cortisol
• Serum glucose
• Serum IgA
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• Three raters with good interrater 
reliability for videos 

• 10 minutes for car ride
• First, Middle, last 5 minutes of 45 minutes 

separation

• Assessed QBA
• Differences in sadness, stressed, tense and 

uncomfortable and more explorative in 
separation only.

control and nine treatment) experiencing car travel. Dogs in the
separation group were habituated to the testing room until they 
were deemed comfortable in the environment with their 
experienced handler present. Dogs in the car travel group were 
trained to enter a crate within the car via a ramp or box setup 
voluntarily and habituated to the crate.
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Serum Cortisols 
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Heart Rate and Variability
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Typical Measures of Anxiety 
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What needs to be done!

in the dogs tested (38, 83). Only three dog breeds were represented,
all clinically healthy and living in a homogeneous environment, and 
they were not “owned” pets selected for displaying separation- 
related anxiety or travel-related stress. Therefore, confirming these 
research findings in pet dogs in traditional home environments will 
be beneficial. Doses >4 mg/kg, have caused mild side effects in 
tolerance studies (39), but testing the efficacy of lower or multiple 
dosing of CBD in the same stress paradigms may also be 
worthwhile.
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• Real life study of 24 dogs with 
• Car ride anxiety
• New person aversion
• Noise phobia

• Observed dog under stimuli

• Provided around 3.5 mg/kg per dog.
• Looked for onset of effect

• 4/24 within 30 minutes
• 10/24 within 60 minutes
• 6/24 within 120 minutes

• Still the leading indication based on sales. 

Why Do We Think it works?

Effective
83%

Not Effective
17%

EFFICACY OF CALM AND COMFORT CHEW
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CBD and the immune system?
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• Whole blood from 6 German Shepard Dogs

• Incubated with Vehicle control or CBD at 50 ug/mL of 
100 ug/mL for 24 hrs 

• Then stimulated with LPS to induce cytokine production

• Assessed IL-6, TNF alpha, Nf-KB and COX-2 expression

• This is 100 fold higher than we can reach in the plasma!

Immune Cell Work in Canine!
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Receptors and Atopic Dermatitis? 
• We currently do not understand the receptor biology as 

it relates to Cannabinoids in the skin

• Immune Cells – Mast Cells, lymphocytes, plasma 
cells, APC (monocytes)

• Keratinocytes and the adnexal structures.

• CB1 and CB2 receptors upregulated in skin of 
atopic dogs

• Receptors CB2, GPR55, TRPV1, TRPM, 5HT, all 
CBD, CBDA, CBG, CBGA targets

• Dr. Roberto Chiochetti - IHC

• Do cannabinoids alter inflammation and/or can they 
alter the pruritus?



46

• Accepted and published in Vet Derm!

• Double-blinded placebo controlled

• 17 Treatment Group/ 12 Placebo

• 2 mg/kg BID for one month

• Assessing CADESI-04 scoring (vet)

• VAS pruritus (owner)

• Owner satisfaction 

• Serum Cytokines 

• IL-34 - associated with CADESI score

• IL-31 – associated with pruritus

• CBC and serum chemistry

• Serum cannabinoids

Atopic Dermatitis Study!
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VAS and CADESI scores

Fisher’s 
Exact

= 0.0256

Responded/
would 

continue

No 
Response

Treatment 10 7

Placebo 2 10
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IL-34 (CADESI) and IL-31 (Pruritus)
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Liver Enzymes – ALP and ALT
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Regression of CBD/CBDA and VAS change:
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CBD and Pruritus?

…….During the PM session, dogs receiving 4 mg CBD/kg BW/d tended 
(P=0.091) to be less active than control. During AM and PM sessions, CBD 
reduced scratching compared with CON (P=0.030). CBD did not affect 
activity duration during exercise periods (P=0.143). These results indicate 
that when supplemented with up to 4 mg CBD/kg BW/d, CBD does not 
impact the daily activity of adult dogs but may exert an antipruritic effect.
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• We are understanding how CBD/CBDA can be used to mitigate refractory 
seizures -40% response rate at 2 mg/kg and up

• Can be used with other medication safely in epilepsy

• Watch for somnolence primarily

• Anxiety and Behavioral issues are possible venues
• Hemp CBD/CBDA products may be used in situational events

• Dose may be higher 3-6 mg/kg

• No adverse events are noted at higher doses.

• Still leading reason for use in clients – further real-life studies are needed!

• Don’t forget the atopic itchy dogs!

Summary
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Selection of areas of current investigation 
by ElleVet Sciences
• Anxiety –separation anxiety
• Oncology – QoL during Chemo 
• Immune cell regulation
• Feline OA
• Feline interstitial cystitis
• Horse OA
• Zoo and exotics OA

Upcoming and ongoing research!
Some of our Research Partners
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Presenter nameJoseph Wakshlag
DVM, PhD, DACVIM (nutrition), ACVSMR
CVO –ElleVet Sciences

joe.wakshlag@ellevetsciences.com

Visit ElleVet at 
booth #3711!

Questions or comments?
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