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Cannabis and the Brain:
From Plant to Clinical Practice

Educational and Networking Event

Canntelligence will be observing Brain Awareness Month by holding a
discussion about the potential of cannabis as a neuroprotective
treatment for epilepsy and other neurological disorders.

WHERE
University of Houston Energy Research Park
Center for Innovation and Partnerships Building 4

WHEN
Thursday, March 9t 4.30-6.30pm

Hosted by Ken Jones
Executive Director for the Center for Innovation and Partnerships

Speakers:
Limited seating!

To RSVP or learn more,
visit us at:

www.canntelligence.com

Dr. Jokiibas Ziburkus, PhD Dr. Jaime Claudio-Villamil, MD
Via live video feed from San Juan, PR
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www.canntelligence.com

Canntelligence is an education and technology company providing
the highest quality educational content in a variety of formats, from
in person presentations to virtual reality experiences, about the
known benefits and potential harms of natural cannabis and
different cannabinoid preparations.

Canntelligence is located at the University of Houston Innovation
Center, where the company holds cannabinoid science forums
and networking events and is developing new technologies related
to cannabinoid industry.

Currently there is a large void of competent, well managed
educational sources and technological innovations that make us
smarter about cannabis and cannabinoids.

Canntelligence will transform consumers and healthcare
practitioners’ understanding of the endocannabinoid system and
science of cannabis plant.
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\‘/ ABOUT THE SPEAKERS

Dr. Jokubas Ziburkus, PhD is a neuroscientist with over 20 peer-reviewed publications and book
chapters. He is an Associate Professor at the University of Houston where his lab is conducting research on
epilepsy and Alzheimer's disease. The laboratory's current focus is on cannabinoid actions in the brain and
novel treatments for neurological disorders. Ziburkus is a recipient of both the Global Lithuanian Leader Award
for intellectual capital dissemination and the University of Houston’s Teaching Excellence Award. He is a
recognized public speaker with a widely watched Tedx Talk entitled, "There is something you should know about
epilepsy and cannabis." Ziburkus has a proven track record of international leadership and strategic planning,
and currently serves on several prestigious boards, including Dravet Syndrome Foundation’s Scientific and
Medical Advisory Board. Dr. Ziburkus completed his PhD in Lousiana State University Health Sciences Center
and did his postdocturate at Johns Hopkins University Zanvyl Krieger Mind/Brain Institute and George Mason
University Krasnow Institute for Advanced Studies. In person.

Dr. Jaime Claudio-Villamil, MD is professor of family medicine at the University of Puerto Rico Medical
Sciences Campus. He is one of the creators and an active faculty member of the Medical Cannabis Certification
Training Program for Physicians, adopted by the College of Physicians of Puerto Rico. He is Director of
Education and Formulation Consultant for Academic Sciences of Puerto Rico, a research driven organization for
the study of cannabinoids in Puerto Rico and Latin America. Dr. Claudio received undergraduate training in
Chemical Engineering at Georgia Institute of Technology and Biochemistry and Psychology at the University of
Wisconsin-Madison. He earned his MD in Family Medicine at the University of Puerto Rico School of Medicine.
He was awarded a post-graduate fellowship in education and research from the University of North Carolina,
Chapel Hill. He created the first Multidisciplinary Clinic for the Management of Obesity in 1989 and the first
Telemedicine-Radiology Project in Puerto Rico in 2001. He has participated in more than 20 clinical trials. Dr.
Claudio has been a TV, Radio and Newspaper medical news analyst since 1983. His radio program
SALU+DEMOS on Science, Philosophy, Medicine and Longevity, has the highest audience rating for a program
in this time slot. He is recipient of the Family Physician Award in 2012 and the Humanities in Medicine Award in
2016. His present focus is on creating a Medical Cannabis Practice Paradigm that integrates observational
research, precise dosing and formulation of cannabinoids, with endocannabinoid wellness strategies. Via live
interactive video feed.

www.canntelligence.com




\‘)/ THE ENDOCANNABINOID SYSTEM

The endocannabinoid system (ECS) is a regulatory body system that consists of cannabinoid molecules
synthesized internally and called endocannabinoids, and their target receptors — called cannabinoid receptors
(CB) proteins. See Graphic.

Endocannabinoids - Anandamide and 2-Arachidonoylglycerol (2-AG) are endogenous molecules that were
discovered in the 1990’s. Endocannabinoids are produced and released on demand, during heightened levels
of stress on the brain or the body. Endocannabinoids are lipid soluble and are not stored in vesicles, like

traditional neurotransmitters. When endocannabinoids are released in the brain, they travel in a retrograde way
(from post-synaptic to pre-synaptic side) and target cannabinoid receptors.
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CB1 receptors are predominantly expressed in the brain. They can also be found in the heart and the
digestive system. 2-AG has higher affinity to CB1 receptors. CB1 receptors are the most abundant G-protein
coupled receptors in the brain.

Synthesis and degradation of AEA and 2-AG

CB2 receptors are mostly found in the peripheral body organs and cells that contribute to the normal function
of the immune system, such as the spleen and pancreas. Recently CB2 receptors were also found in the brain,
but to a lesser extent than CB1.

- Agonist — compounds activate receptors

- Full agonist is more potent than partial

- Affinity — potency of compound binding

- High affinity receptors require lower concentrations of ligands

Endocannabinoid deficiencies are thought to be disorders that stem from the lack of proper ECS functions.
These disorders are usually hyperalgesia: Migraines, fibromyalgia, irritable bowel syndrome, neurotransmitter
disorders, and epilepsies (Dr. Ethan Russo).
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a4 DISEASE DEFINITIONS

Neurodegenerative disease - a condition that results in the progressive loss or death of nerve cells in the
brain and spinal cord.

Epilepsy. According to the International League Against Epilepsy, this is what a person is considered to have
epilepsy if they meet any of the following conditions: At least two unprovoked (or reflex) seizures occurring
greater than 24 hours apart; One unprovoked (or reflex) seizure and a probability of further seizures similar to
the general recurrence risk (at least 60%) after two unprovoked seizures, occurring over the next 10 years;
Diagnosis of an epilepsy syndrome. Epilepsy is considered to be resolved for individuals who had an age-
dependent epilepsy [1, 2]the last 10 years, with no seizure medicines for the last 5 years.

Dravet syndrome is a form of intractable childhood epilepsy, most often associated with the mutation in
voltage-gated sodium channels (Dravet Syndrome Foundation).

Alzheimer’s disease (AD) is the most common form of dementia in patients over the age of 65. It manifests as
a progressive degenerative disorder in the central nervous system. AD is predominantly associated with a
progressive decline in cognitive abilities that first manifests as word finding difficulties and impairments in short-
term memory. In addition to gross cortical atrophy, the pathological hallmarks used to definitively identify
Alzheimer’s disease include the presence of insoluble aggregations of extracellular amyloid beta protein and
formation of neurofibrillary tangles inside the cells, associated with the accumulation of the Tau protein.
(Alzheimer’s Association).

Repeated brain injury and dementia. Traumatic brain injuries (TBI) range from mild (concussions) to severe
injuries that result in the loss of brain tissue, and other complications, like damage to the micro blood vessels.
Repeated brain injuries are most common amongst contact sport athletes and soldiers. Dementias related to
head injuries are becoming an important health concern. Multiple head injuries are known to substantially
increase the risk for development of chronic traumatic encephalopathy.

Chronic Traumatic Encephalopathy (CTE) is a neurological neurodegenerative disease with a delayed onset
that develops in response to repeated mild traumatic brain injury or concussion. CTE can have its onset
starting from the teenage years, and has signatures of dementia and Alzheimer’s disease.

Migraine is a neurological condition that causes mild to severe head pain, nausea and vomiting, and
disturbances in vision and or speech. It can last for hours or days and cab be mentally and physically
debilitating.

Fibromyalgia is a widespread pain in muscles and soft tissue and is associated with fatigue, sleep problems,
and mood changes.

Neuroinflammation is the protective immune system response to physical damage or viral infection of the
brain. Neuroinflammation is common in neurodegenerative diseases and occurs in response to traumatic brain
injury.

Neuroprotection is a mechanism by which the brain can protect itself from an ongoing insult, like repeated
concussions. Neuroprotective mechanisms in the brain prevent the loss of nerve cells (neurons) and their
connections, called synapses.

Inflammation - the succession of beneficial changes which occurs within a living tissue when the tissue is
injured and the immune system is engaged. Redness, heat, swelling, pain are all signs of inflammation.
Prostaglandins are key mediators of the inflammatory response and they are formed when arachidonic acid is
released by the cells.
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Edema or swelling results from increased passage of fluid from dilated and permeable blood vessels into the
surrounding tissues, infiltration of cells into the damaged area, and, in prolonged inflammatory responses,
deposition of connective tissue.

Rheumatoid arthritis is a chronic inflammatory joint disease, which can cause cartilage and bone damage,
chronic pain, as well as disability.

Gout is a chronic disease of deposition of monosodium urate crystals, which form in the presence of increased
urate concentrations. This causes pain and inflammation in joints.

Crohn's disease is a chronic inflammatory disease of the gastrointestinal tract. Crohn's disease can stem from
combination of genetic susceptibility, environmental factors, and altered gut | nnefoblota leading to dysregulated

innate and adaptive immune responses. -
/P
\\
l'
A v ‘i
<
’ )’
. | )
.-{( I N8 X ' 4
vy ¥y
AL}

3

Canntelligghice Copyrlght

, i\




N/  CANNABIS and PHYTOCANNABINOIDS

Cannabis (hemp) is one of the oldest domesticated plants, used for fiber and medical purposes. Cannabis
originated in South Central Asia and is largely divided into two main species cannabis sativa and cannabis
indica. There are thousands of different cannabis strains.

Cannabis sativa is associated with cerebral and invigorating effects. Sativas contain lower amounts of
tetrahydrocannabinol (THC) and higher amounts of cannabidiol (CBD).

Cannabis indica is known to have stronger physiological effects on the body and be more sedative.
Hybrid strains are genetic crosses of sativas and indicas to perpetuate the best features of the two species.

Medical Cannabis refers to the use of diverse cannabis products in an alternative treatment of a wide variety
of symptoms and diseases. Medical marijuana strains contain between 0.3-25% of THC.

Medicinal properties refers to the ability of cannabis and isolated cannabinoids to help with an array of
symptoms and disorders ranging from chronic pain, epilepsy to cancer to autoimmune disorders.

Hemp — strains of cannabis sativa that have many applications, including industrial and medical uses.

According to the regulations in many countries, hemp plants contain 0.3% THC or below. 0.3% THC limit is
considered safe and takes into the account high risk population.

sativa indica

e Cannabis:

ruderalis

e

INDICA

RUDERALIS

Phytocannabinoids - cannabinoids that are found in cannabis, but also in other plants, like flax.
Phytocannabinoids interact with the endocannabinoid and other physiological systems in human brains and
bodies. There are over 115 phytocannabinoids found in cannabis plants.

-
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N/ CANNABIS and PHYTOCANNABINOIDS

THC binds CB1 receptors by fitting into it like a key into a lock. THC binding to CB1 causes euphoric
(intoxicating) effects. THC also targets other receptors, like

CBD also binds CB1 receptors, but in a different location and has taming effects, especially on the negative
side effects of THC. However, CBD prefers to bind to other receptors, like serotonin 5SHT receptor, instead of
CB1.

e THC (tetrahydrocannabinol) e CBD (cannabidiol)

Acidic cannabinoids are acidic forms of cannabinoids like THC and CBD, known as THCA and CBDA. Over
90% of cannabinoids naturally synthesized by cannabis plants are acidic. THCA is the precursor of THC and
has no intoxicating properties until it is heated or decarboxylated. Extracts prepared using low temperatures or
‘raw’ cannabis formulations contain acidic phytocannabinoids.

Decarboxylation is a process of turning acidic cannabinoids into neutral forms, like transforming THCA to
THC via heating.

Full spectrum hemp or cannabis extracts refers to the whole plant extract, whereby mostly the tops of the
plants are used to preserve the full spectrum of phytocannabinoids, terpenes, and other important molecules.
Whole plant hemp extracts are usually dominated by CBDs.

Terpenes - volatile odor molecules that give different cannabis strains distinct aromas. Terpenes have known
physiological and psychological effects and are also inhaled at lower temperatures than the phytocannabinoids.

Medical cannabis and cannabinoid consumption. Inhalation delivers phytocannabinoid vapor or smoke into
the lungs and small blood vessels that distribute it throughout the body. Ingesting cannabis is the second most
used way, either by application of oils and concentrates sublingually, in a buccal (cheek) way, or chewing.
Suppositories deliver cannabis formulations into vaginal and anal cavities. Topical cannabis preparations are
applied externally on the skin, nails, wounds and cuts.

1in 8 or 13% of US adults use cannabis. This number is almost double of what was reported in 2013 at 7%.
Gallup Poll 2016.

63% of participants in a recent Canadian
— study self-reported use of cannabis as
a substitute for prescription drugs.
Lucas P, Walsh Z (2017) Int J Drug Policy

canntelligence™
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\y Canntelligence Evaluation Form

Your feedback is critical to ensure we are meeting your future educational needs. We would appreciate if
you could take a few minutes to share your opinions with us so we can serve you better.

Canntelligence Brain Awareness Month: Brain and Cannabis Date: 03/09/2016

Age group 18-25 25-35 35-45 45-55 55-65 65+ Sex Female Male
a a a a a a a a
Education level High School College Graduate Postgraduate Researcher Healthcare Practitioner
(. a a a a d
Strongly Strongly
agree disagree
1. The content was as described in publicity materials 1 2 3 4 5
2. The workshop was applicable to my job 1 2 3 4 5
3. I will recommend this workshop to others 1 2 3 4 5
4. The program was well paced within the allotted time 1 2 3 4 5
5. The speakers were good communicators 1 2 3 4 5
6. The material was presented in an organized manner 1 2 3 4 5
7. The speakers was knowledgeable on the topic 1 2 3 4 5
8. Iwould be interested in attending a follow-up, more
advanced workshop on this same subject 1 2 3 4 5
9. Given the topic, was this workshop: U a. Tooshort U b. Right length U c. Too long
10. In your opinion, was this workshop: U a. Introductory U b. Intermediate U ¢. Advanced

11. Please rate the following:

Excellent Very Good  Good Fair Poor
a. Visuals a a a d a
b. Acoustics (N a a (N a
C. Meeting space (N a a a a
d. Handouts (I a a (. a
e. The program overall a a a Q a

12. What did you most appreciate/enjoy/think was best about the event? Any suggestions for improvement?

If you would like to be emailed about the future Continuous Medical Education training, please include your

contact e-mail address here:

Please return this form to Canntelligence. Thank you!




