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      ________________________________________________________________________________________ Clinical Evidence on the use of Medicinal Cannabis Medications – Review of material available in 2020 ________________________________________________________________________________________ - “Recently, the Australian Department of Health announced a proposal to down schedule low-dose CBD to a Schedule 3 drug. This change would mean low-dose CBD would be available for sale in pharmacies. “ - “February 1st, next year, the changes are implemented and there would be a Schedule III entry for low- dose CBD.” - “Before companies will be able to sell those products to consumers through pharmacies, they’ll need to get their specific drug registered on the Australia Register of Therapeutic Goods (ARTG). Companies will need to have a well-designed, well characterised product that’s stable and meets all the quality requirements.” - “They’ll also need to prove, using clinical data, that their product is effective in treating a specific medical indication or symptom. The company will need to submit all of that information to the TGA to get its product assessed and hopefully registered on the ARTG.” - “The proposal would allow specific low doses of CBD to be made available behind the counter for minor medical conditions. The government has recommended a maximum of 60 milligrams per day for this low- dose CBD category.” - “At the moment, CBD is a Schedule IV drug. The proposal is not to remove or change that definition, but to create a new supplementary definition. The change means that low dose CBD will be available behind the counter through a pharmacist, for minor ailments.” - “The proposal is to create an additional entry at Schedule III, which is a pharmacist only medication. These are products that you can access from a pharmacy, but only by speaking with the pharmacist. They’re not available on the shelves. Some examples of Schedule III drugs are sleeping pills and certain cold and flu medications.” - “For more serious medical conditions, epilepsy for example, you will still need to see a doctor or specialist to get a prescription for a higher dose CBD. “ Source for above citation within this bracket: “CBD May Be Available Over The Counter By 2021” – Honahlee https://honahlee.com.au/articles/cannabidiol-schedule-4-to-3/?fbclid=IwAR3zF4vv2- xmK4fLS8_nBiqaiL4pDsdQokbpDy5tNJYOmb7e2wIl3LDnHpo – Published 10 July 2020, viewed 27 August 2020. (Tom Brown, Rhys Cohen) __________________________________________________________________________________ Studies supporting the use of THC to treat Anxiety and Chronic Pain ________________________________________________________________ - “The purpose of this study was to provide the most up-to-date scientific evidence of the potential analgesic effects, or lack thereof, of the marijuana plant (cannabis) or cannabinoids, and of safety or tolerability of their long-term use. - “Recent Findings We found that inhaled (smoked or vaporized) cannabis is consistently effective in reducing chronic non-cancer pain.” - “Oral cannabinoids seem to improve some aspects of chronic pain (sleep and general quality of life), or cancer chronic pain, but they do not seem effective in acute postoperative pain, abdominal chronic pain, or rheumatoid pain.” - “The available literature shows that inhaled cannabis seems to be more tolerable and predictable than oral cannabinoids.” - “Summary: Cannabis or cannabinoids are not universally effective for pain. Continued research on cannabis constituents and improving bioavailability for oral cannabinoids is needed.” Page 1 of 18 Source for above cited information within this bracket: “Cannabis and Cannabinoids for Chronic Pain” - Curr Rheumatol Rep https://static1.squarespace.com/static/5dab51c52920995e635d4295/t/5e14ccbb690a7364048e314e/1578421442016/ RomeroSandoval2017CurrRheumatolRep.pdf – Published 2017, viewed 27 August 2020. (E. Alfonso Romero-Sandoval 1 & Ashley L. Kolano2 & P. Abigail Alvarado-Vázquez1) __________________________________________________________________________________________ - “In conclusion, this study has been a first step in gaining confidence in the use of CBMEs.” - “THC and THC:CBD were effective in relieving pain and improving sleep in a small group of patients.” - “As experience was gained in dosing, the spray proved easy and convenient for the patients to use. They were able to medicate in public without attracting unwelcome attention from others.” - “Side‐effects were not substantially different to those seen with most other psycho‐active drugs used in pain management.” Source for above cited material within this bracket: “Initial experiences with medicinal extracts of cannabis for chronic pain: Results from 34 ‘N of 1’ studies” – Anaesthesia Journal Vol. 59 Issue 5 https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2044.2004.03674.x?fbclid=IwAR2- Zckdm9mA4sCZhDiWnSS2TlZY4ZxNP9SSIzCfvewcP5cc9LLE3FgoxzM – Published 16 April 2004, viewed on 27 August 2020. (William Notcutt; Mario Price, Roy Miller, Samantha Newport, Cheryl Phillips, Susan Simmons, Cathy Sansom) _____________________________________________________________________________ - “Functional coupling between the amygdala and the dorsomedial prefrontal cortex (dmPFC) has been implicated in the generation of negative affective states; however, the mechanisms by which stress increases amygdala-dmPFC synaptic strength and generates anxiety-like behaviors are not well understood. Here, we show that the mouse basolateral amygdala (BLA)-prelimbic prefrontal cortex (plPFC) circuit is engaged by stress and activation of this pathway in anxiogenic. Furthermore, we demonstrate that acute stress exposure leads to a lasting increase in synaptic strength within a reciprocal BLA-plPFC-BLA subcircuit. Importantly, we identify 2-arachidonoylglycerol (2-AG)-mediated endocannabinoid signaling as a key mechanism limiting glutamate release at BLA-plPFC synapses and the functional collapse of multimodal 2- AG signaling as a molecular mechanism leading to persistent circuit-specific synaptic strengthening and anxiety-like behaviors after stress exposure. These data suggest that circuit-specific impairment in 2-AG signaling could facilitate functional coupling between the BLA and plPFC and the translation of environmental stress to affective pathology.” - “• The BLA-plPFC circuit is engaged by stress exposure and its activation is anxiogenic” - “•Stress enhances glutamate release in a reciprocal BLA-plPFC-BLA subcircuit” - “•BLA-plPFC glutamatergic drive is constrained by multimodal 2-AG signaling” - “•2-AG signaling collapse mediates stress-induced circuit strengthening and anxiety” Source for above citations within this bracket: “Endocannabinoid Signaling Collapse Mediates Stress- Induced Amygdalo-Cortical Strengthening” - https://www.sciencedirect.com/science/article/abs/pii/S0896627319310906 - Published 18 March 2020, viewed 27 August 2020. (David J.Marcus12GauravBedse1Andrew D.Gaulden1James D.Ryan34VeronikaKondev12Nathan D.Winters12Luis E.Rosas- Vidal1MeganAltemus1KenMackie56Francis S.Lee34EricDelpire7SachinPatel128910) ___________________________________________________________________________ - “The differential effects of plPFC DAGLα deletion and BLA-plPFC-specific CB1 deletion in terms of effect on basal anxiety could also be explained by the fact that plPFC DAGLα deletion impairs 2-AG signaling at all synapses (including other limbic inputs not examined here) resulting in a more robust behavioral phenotype. Page 2 of 18 Future studies should be aimed at elucidating the role of additional afferent and local eCB-sensitive circuits in the regulation of stress adaptation and anxiety-like behavior. Taken together, these data suggest that 2-AG- CB1 signaling plays a crucial role in gating stress-induced activation of the BLA-plPFC circuit and that functional collapse of 2-AG signaling at BLA-plPFC synapses may be important for translation of stress exposure into anxiety-like behavior.” - “Here we explored the neurobiological substrate by which stress exposure is translated into anxiety-like behavior and identified collapse of 2-AG-CB1 signaling within a reciprocally connected BLA-plPFC-BLA circuit as a molecular mechanism subserving stress-induced circuit strengthening and generation of anxiety-like behavior. These data suggest that the enhancing 2- AG-CB1 signaling, via MAGL inhibition for example, could represent an attractive therapeutic target for the treatment of stress-induced psychiatric disorders (Chanda et al., 2019; Lisboa et al., 2017; Patel et al., 2017). Furthermore, our data suggest that functional connectivity in the BLAdmPFC circuit could represent a useful intermediate circuit-based biomarker bridging preclinical studies to MAGL inhibitor efficacy trials and could facilitate optimal patient selection for future clinical studies.” Source for the above citations contained within these brackets: “Endocannabinoid Signaling Collapse Mediates Stress-Induced Amygdalo-Cortical Strengthening” - Dissertation Submitted to the Faculty of the Graduate School of Vanderbilt University in partial fulfillment of the requirements for the degree of DOCTOR OF PHILOSOPHY in Neuroscience https://ir.vanderbilt.edu/bitstream/handle/1803/9850/MARCUS-DISSERTATION 2020.pdf;jsessionid=AEAE66EE814F40377327C599BE03BC0E?sequence=1 – Approved and published January 31, 2020, viewed 27 August 2020. (David J. Marcus, Sachin Patel, M.D., Ph.D. Danny Winder, Ph.D. Ariel Deutch, Ph.D. Brad Greuter, Ph.D.) ___________________________________________________________________________ - “Stress-related mood and anxiety disorders affect millions of people in the United States. A new study examines the neurobiology behind these illnesses and finds that controlling a molecule that activates cannabinoid receptors can reduce the symptoms of anxiety.” - “Endocannabinoids help the brain to adapt to stress, and new research shows that the 2- arachidonoylglycerol endocannabinoid plays a key role in anxiety.” - “Patel has previously researched the role of endocannabinoid brain receptors and singled out the CB1 receptor as playing a key role in anxiety. Patel and his team located CB1 receptors in the brain’s amygdala and found that if this receptor is blocked or the gene that encodes it is deleted, anxiety increases.” - “Additionally, in a separate study, Patel and colleagues demonstrated that the endocannabinoid 2- arachidonoylglycerol (2-AG) also has a critical role in regulating emotional behavior. Using a mouse model, they showed that mice that had a lower quantity of 2-AG were more likely to behave in a way that suggests anxiety and depression, whereas an increased level of the chemical had the opposite effect. - “Increasing 2-AG levels improves response to stress” - “In this latest study, Patel and team tested the effects of increasing and decreasing the supply of the endocannabinoid 2-AG on the mice’s stress resilience.” - “The researchers found that augmenting the supply of 2-AG correlates with a stress-resilient phenotype and increases stress resilience in mice that were previously vulnerable to stress. By contrast, depriving them of the chemical, or blocking its receptors, made the mice that were previously stress-resilient more susceptible to stress.” - “Additionally, the depletion of 2-AG specifically in the amygdala was shown to hinder the process of adapting to repeated stress.” - ““The study suggests that deficiencies in natural cannabinoids could result in a predisposition to developing PTSD and depression. Boosting this signaling system could represent a new treatment approach for these stress-linked disorders.” Dr. Sachin Patel” - “The researchers also found that a low dose of tetrahydrocannabinol (THC) – the active compound in cannabis – promoted stress resilience and reduced anxiety-like symptoms in mice that were previously Page 3 of 18 vulnerable to stress.” Source for above citations within this bracket: “Natural cannabinoid found to play key role in anxiety” – Medical News Today https://www.medicalnewstoday.com/articles/316682?fbclid=IwAR1CFul- NJpY4L69I1xN0DsITfmfLUqezizePejSaJN0YIy9bm6x6SFwew0 – Written on 2 April 2017, viewed 27 August 2020, (Ana Sandoiu) _______________________________________________________________________________ “The most abundant cannabinoid found in breast milk is called 2-arachidonoylglycerol (2-AG). This endocannabinoid also stimulates the same cell receptors that THC does.” - “Even more interesting is that 2-AG appears to be critical in keeping newborns alive. It stimulates the suckling response and tongue muscles. CB1 receptors in the brain control these functions.” - “Without these endocannabinoids, babies may develop a disease called “non-organic ability to thrive”. This condition occurs when a baby cannot consume enough food to sustain itself.” - “There is much that is not known, but novel findings suggest that decades of anti-drug “research” might in fact be wrong.” Source for above citations within this bracket: “Cannabis And Breastfeeding: How Cannabinoids Affect A Mother's Milk” – Royal Queen Seeds (Article relies on academic journal literature to substantiate its claims) https://www.royalqueenseeds.com/blog-cannabis-and-breastfeeding-how-cannabinoids- affect-a-mother-s-milk-n761?fbclid=IwAR1MZtlF1mUr6_WtzaGJz9Qx3BReZ1nE0vyM- InbWOdEwg6SEFPcj0eBnfw – Written 31 Jan 2018, viewed 28 August 2020. __________________________________________________________________________ - “An alternative strategy to achieve a similar therapeutic goal may lie in the combination of CB1 receptor agonists with low dosages of antagonists (preferably neutral, in order to avoid potential side effects linked to CB1 inverse agonism); this intriguing approach, which has been indicated in a recent patent [233], is based on the likely mechanism of action of Sativex®, a cannabinoid mouth spray containing THC and CBD (in a ratio of 1.08:1) and marketed for the treatment of neuropathic pain, spasticity and overactive bladder, in consideration of the action of CBD as a CB1 receptor antagonist. However, recent preliminary clinical studies have shown that this formulation did not significantly reduce anxiety (in fact, it was reported to induce a mild, yet not significant increase of this symptom) [234,235], and that CBD did not appear to elicit a significant opposition to the effect of dronabinol [235], plausibly indicating that a higher concentration of this ingredient (or lower relative amount of THC) may be necessary to elicit anxiolytic effects.” - “A third, highly promising avenue for the development of cannabinoid-based anxiolytic therapies may be afforded by FAAH inhibitors. Unlike endocannabinoid transport blockers and direct CB receptor agonists, these compounds exhibit a number of highly desirable properties for anxiolytic agents: first, they appear to maintain their anxiolytic and antidepressant effect not only under conditions of acute administration, but also following long-term treatment [93,210]; second, they appear to elicit their effects only in conditions of highly aversive environmental circumstances (i.e., similar to those that would in fact require an anxiolytic treatment); third, they have no apparent addiction liability [89,222]. The neurobiological bases of this phenomenon are not completely understood, and may be related to the involvement of other FAAH substrates, such as OEA or PEA; however, recent investigations suggest that the lack of 2-AG enhancement ensuing FAAH inactivation may contribute to the lack of reinforcing properties of URB597 [236],” Source for above citations within this bracket: “Cannabinoid-related agents in the treatment of anxiety disorders: current knowledge and future perspectives” - Recent Pat CNS Drug Discov. 2012 Apr 1; 7(1): 25– 40. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3691841/ - Published April 2012, viewed 27 August 2020, (Simone Tambaro and Marco Bortolato) __________________________________________________________________________________________ Page 4 of 18 - “Apart from their widespread recreational abuse, the psychoactive preparations of the plant Cannabis sativa and its major psychotropic component, Delta9-tetrahydrocannabinol (THC), are also known for their medicinal properties. Following the identification of receptors for THC - the cannabinoid CB1 and CB2 receptors - in mammals, various pharmaceutical strategies have attempted to exploit the properties of the cannabinoid system while minimizing psychotropic side effects. The cloning of the cannabinoid CB1 and CB2 receptors enabled the discovery of the endogenous agonists of the receptors, the endocannabinoids, and eventually led to the identification of enzymes that catalyze endocannabinoid inactivation. Unlike exogenously administered THC and synthetic CB1 and CB2 agonists, the endocannabinoids that are produced endogenously following the onset of several pathologies may act in a site- and time-specific manner to minimize the consequences of such conditions. This observation has suggested the possibility of targeting endocannabinoid-degrading enzymes to prolong the precisely regulated pro-homeostatic action of endocannabinoids. Two major enzymes have been cloned and investigated thoroughly: fatty acid amide hydrolase (FAAH) and monoacylglycerol lipase (MAGL). Inhibitors of these enzymes have demonstrated therapeutic benefit in animal models of several disorders, including neuropathic pain, anxiety and inflammatory bowel diseases, as well as against the proliferation and migration of cancer cells. This review describes the major biochemical properties of FAAH and MAGL, and the design and pharmacological properties of inhibitors of these enzymes.” Source for above citation within this bracket: “FAAH and MAGL inhibitors: Therapeutic opportunities from regulating endocannabinoid levels” – Current opinion in investigational drugs https://www.researchgate.net/publication/40835209_FAAH_and_MAGL_inhibitors_Therapeutic_opportunities_fro m_regulating_endocannabinoid_levels - Published January 2010, viewed 27 August 2020. (Stefania Petrosino; Vincenzo Di Marzo) ______________________________________________________________________________________ Clinical studies supporting the use of THC and/or CBD to treat Chronic Pain ____________________________________________________________________________________________________________________________ - “CBD appears to be better tolerated than routine psychiatric medications. Furthermore, CBD displays promise as a tool for reducing anxiety in clinical populations” - “Table 1 provides means and standard deviations for sleep and anxiety scores at baseline and during the follow-up period for adults taking CBD. Figure 1 graphically displays the trend in anxiety and sleep scores over the study period. On average, anxiety and sleep improved for most patients, and these improvements were sustained over time. At the first monthly assessment after the start of CBD treatment, 79.2% (57/72) and 66.7% (48/72) of all patients experienced an improvement in anxiety and sleep, respectively; 15.3% (11/72) and 25.0% (18/72) experienced worsening symptoms in anxiety and sleep, respectively. Two months after the start of CBD treatment, 78.1% (32/41) and 56.1% (23/41) of patients reported improvement in anxiety and sleep, respectively, compared with the prior monthly visit; again, 19.5% (8/41) and 26.8% (11/41), respectively, reported worsening problems as compared with the prior month.” Source for above citations within this bracket: “Cannabidiol in Anxiety and Sleep: A Large Case Series” – The Permanante Journal https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6326553/ - Published online 2019 Jan 7, viewed 27 August 2020 (Scott Shannon, MD, 1 Nicole Lewis, ND,2 Heather Lee, PA- C,3 and Shannon Hughes, PhD4) ____________________________________________________________________________________________________________________________ - “Patients rated cannabis as highly effective overall for treating anxiety with an average score of 8.03 on a Likert scale of 0 to 10 (0 = not effective, 10 = extremely effective).” - “The Anxiety of Fragmentation - Over the past 70 years, scientists have attempted to study and treat anxiety, along with other mental illnesses, using a reductionist medical model (Andreasen, 1985). The focus of this model is on treating physical changes in brain structure and neurochemistry, which consequently assumes that there are appropriate drugs to effectively treat specific mental health issues (Bolton, 2008). This endeavor has failed to produce any clinically relevant biomarkers to diagnose any mental illness, nor Page 5 of 18 has any drug been developed from genetic studies of mental illness (Dean, 2017). Reductionism is accepted as truth by many scientists despite the fact that there is little to no empirical data to support this conclusion, meanwhile, evidence for emergence and top-down modulation of living systems is abundant (Primas, 1991).” - “Cannabis is becoming increasingly researched and recognized for the treatment of many health conditions including anxiety, stress, depression, and pain (Notcutt et al., 2004; Andreae et al., 2015).” - “The results from this survey indicate that many patients find relief from the symptoms of anxiety by using medical cannabis. This study also demonstrates that effective medicines can be produced organically, locally and sustainably and still comply with strict quality specifications. Patients have a specific preference for certain strains of cannabis for treating anxiety, and strains which they find most effective have distinctly different chemotypes than those they find least effective. In contrast, some other patients experience anxiety as a side effect of using cannabis. Cannabis can be used as an effective anxiolytic agent, but further investigations are required to find which chemotypes or doses are anxiolytic, and which are anxiogenic. From a broader perspective, cannabis can be produced sustainably, and its many uses could help us to preserve the biosphere we all need to survive, relieving anxiety worldwide.” Source for above citations within this bracket: “Cannabis and the Anxiety of Fragmentation—A Systems Approach for Finding an Anxiolytic Cannabis Chemotype” – Frontiers in Neuroscience and Neuropharmacology https://www.frontiersin.org/articles/10.3389/fnins.2018.00730/full - Published Front. Neurosci., 22 October 2018, viewed 27 August 2020. (Brishna S. Kamal1,2, Fatima Kamal1 and Daniel E. Lantela1,2* ____________________________________________________________________________________________________________________________ High dosages of CBD reduce anxiety whilst public speaking – Source for citation within this bracket: “(Inverted U-Shaped Dose-Response Curve of the Anxiolytic Effect of Cannabidiol during Public Speaking in Real Life)” – Frontiers in Pharmacology https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5425583/ - Published online 2017 May 11, viewed 27 August 2020 (Antonio W. Zuardi,1,2,* Natália P. Rodrigues,1 Angélica L. Silva,1 Sandra A. Bernardo,1 Jaime E. C. Hallak,1,2 Francisco S. Guimarães,2,3 and José A. S. Crippa1,2 ____________________________________________________________________________________________________________________________ - “There is growing interest in the eCB system as a target for anxiety, trauma and stress-related disorders based on a burgeoning preclinical and clinical literature that supports a relationship between eCBs and fear, anxiety and stress. In the current mini-review, we have sought to highlight some of the main pathways to exploiting the eCB system as a means of generating novel pharmacotherapeutics for these disorders. These include the notion of augmenting the on-demand recruitment of AEA and 2-AG, either by inhibiting the hydrolyzing enzymes, fatty acid amide hydrolyze (FAAH) and monoacylglycerol lipase (MAGL), or by targeted inhibition of cyclooxygenase-2 (COX-2). Alternatively, blocking the activation of TRPV1 receptors, possibly in concert with the augmentation of AEA, could be an effective route to alleviating excessive anxiety and promoting stress-coping. Lastly, there is the possibility of utilizing the constituent of cannabis, CBD, to treat anxiety and stress-related disorders, albeit via neural mechanisms that might be independent of eCB signaling. Further basic research together with well-designed clinical studies, over the coming years will determine how successfully these various promising approaches evolve into much needed medications.” Source for above citations within this bracket: “The endocannabinoid system as a target for novel anxiolytic drugs” – Neuroscience Biobehavioural reviews https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5407316/ - Published in final edited form as: Neurosci Biobehav Rev. 2017 May; 76(Pt A): 56–66. Viewed 27 August 2020, (Sachin Patel,1,2,3,4 Mathew N. Hill,5,6,7 Joseph F. Cheer,8 Carsten T. Wotjak,9 and Andrew Holmes10,*) ____________________________________________________________________________________________________________________________ Page 6 of 18 - “Converging lines of evidence have established that acute CBD treatment is anxiolytic in both animals and humans. A growing number of preclinical studies also indicate that this drug reduces fear memory expression when given acutely. Importantly, CBD produces an enduring reduction in learned fear expression when given in conjunction with fear memory reconsolidation or extinction by disrupting the former and facilitating the latter. This makes CBD a potential candidate for testing as a pharmacological adjunct to psychological therapies or behavioural interventions used in treating PTSD and phobias. These effects of CBD are mediated at least in part by 5‐HT1A receptors and indirectly via endocannabinoid‐mediated action on cannabinoid receptors, although the involvement of other possible pharmacological mechanisms has not yet been investigated. Studies have begun to elucidate the neural circuit mechanisms underlying the effects of CBD on anxiety and learned fear. “ - “Most of the recreationally used cannabis available today contains low levels of CBD and high levels of THC, which can exacerbate symptoms; however, cannabis strains containing a more favourable CBD : THC ratio might be an option (Hurd et al., 2015)” Source for above citations within this bracket: “Cannabidiol regulation of emotion and emotional memory processing: relevance for treating anxiety‐related and substance abuse disorders” – British Journal of Pharmacology https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5595771/ - Published online 2017 Mar 9, viewed 27 August 2020 (Jonathan L C Lee, 1 Leandro J Bertoglio, 2 Francisco S Guimarães, 3 and Carl W Stevenson 4) ____________________________________________________________________________________________________________________________ - “Overall, existing preclinical evidence strongly supports the potential of CBD as a treatment for anxiety disorders. CBD exhibits a broad range of actions, relevant to multiple symptom domains, including anxiolytic, panicolytic, and anticompulsive actions, as well as a decrease in autonomic arousal, a decrease in conditioned fear expression, enhancement of fear extinction, reconsolidation blockade, and prevention of the long-term anxiogenic effects of stress. Activation of 5-HT Rs appears to mediate anxiolytic and panicolytic effects, in 1A addition to reducing conditioned fear expression, although CB R activation may play a limited role. By contrast, 1 CB R activation appears to mediate CBD’s anticompulsive effects, enhancement of fear extinction, 1 reconsolidation blockade, and capacity to prevent the long-term anxiogenic consequences of stress, with involvement of hippocampal neurogenesis”. - “Overall preclinical evidence supports systemic CBD as an acute treatment of GAD, SAD, PD, OCD, and PTSD, and suggests that CBD has the advantage of not producing anxiogenic effects at higher dose, as distinct from other agents that enhance CB R activation. In particular, results show potential for the treatment of 1 multiple PTSD symptom domains, including reducing arousal and avoidance, preventing the long-term adverse effects of stress, as well as enhancing the extinction and blocking the reconsolidation of persistent fear memories.” -“CBD reduces experimentally induced anxiety in healthy controls, without affecting baseline anxiety levels, and reduces anxiety in patients with SAD. Limited results in healthy subjects also support the efficacy of CBD in acutely enhancing fear extinction, suggesting potential for the treatment of PTSD, or for enhancing cognitive Page 7 of 18 behavioral therapy. Neuroimaging findings provide evidence of neurobiological targets that may underlie CBD’s anxiolytic effects, including reduced amygdala activation and altered medial prefrontal amygdala connectivity” - “Preclinical evidence conclusively demonstrates CBD’s efficacy in reducing anxiety behaviors relevant to multiple disorders, including PTSD, GAD, PD, OCD, and SAD, with a notable lack of anxiogenic effects. CBD’s anxiolytic actions appear to depend upon CB Rs and 5-HT Rs in several brain regions; however, investigation of 1 1A additional receptor actions may reveal further mechanisms. Human experimental findings support preclinical findings, and also suggest a lack of anxiogenic effects, minimal sedative effects, and an excellent safety profile. Current preclinical and human findings mostly involve acute CBD dosing in healthy subjects, so further studies are required to establish whether chronic dosing of CBD has similar effects in relevant clinical populations. Overall, this review emphasizes the potential value and need for further study of CBD in the treatment of anxiety disorders” Source for above citations within this bracket: “Cannabidiol as a Potential Treatment for Anxiety Disorders” - Neurotherapeutics Journal https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4604171/ - Published online 2015 Sep 4, viewed 27 August 2020 (Esther M. Blessing, 1 Maria M. Steenkamp,1 Jorge Manzanares,1,2 and Charles R. Marmar1) - “The effects of phytocannabinoids on fear, anxiety and stress-coping have been appreciated for a long time, and the discovery of the active components of the plant Cannabis sativa — which is celebrated by this series of Review articles on endocannabinoid function in the brain15,153–155 — has fuelled the search for underlying mechanisms. Future studies will need to integrate new discoveries into the larger picture of the eCB-dependent regulation of anxiety, fear and stress responses.” Source for the above citation contained in this bracket: “The endocannabinoid system in guarding against fear, anxiety and stress” – Nat. Rev Neuroscience Journal https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5871913/?fbclid=IwAR0qbEDBVJnOHZMmfmKx0mC_qXIKtgby8p_ypV 9dYqk3gDg80bD8MhvY2bg – Published Dec 2015, viewed 27 August 2020. (Beat Lutz,1 Giovanni Marsicano,2,3 Rafael Maldonado,4 and Cecilia J. Hillard5) ____________________________________________________________________________________________________________________________ “In conclusion, more studies are necessary using CBD as an antidepressant-like drug to better understand its mechanisms of action. However, the results have been very promising, and we can conclude that CBD can become a new drug for the treatment of psychiatric disorders.” Source for above citations within this bracket: “Antidepressant-Like and Anxiolytic-Like Effects of Cannabidiol: A Chemical Compound of Cannabis sativa” -CNS & Neurological Disorders - Drug Targets https://pdfs.semanticscholar.org/dd4c/0779f9f2596a736a28cfa3a947b839406314.pdf?_ga=2.143292284.875516076.1 598558982-692576306.1598558982 – Published 2014, viewed 27 August 2020 (Alexandre R de Mello Schier, Natalia P de Oliveira Ribeiro, D. S. Coutinho, S. Machado, Ó. Arias-Carrión, J. Crippa, A. W. Zuardi, A. Nardi, A. Silva ) ____________________________________________________________________________________________________________________________ “Together, the results from laboratory animals, healthy volunteers, and patients with anxiety disorders support the proposition of CBD as a new drug with anxiolytic properties. Because it has no psychoactive effects and does not affect cognition; has an adequate safety profile, good tolerability, positive results in trials with humans, and a broad spectrum of pharmacological actions,36 CBD appears to be the cannabinoid compound that is closer to have its preliminary findings in anxiety translated into clinical practice.” Source for above citations within this bracket: “Cannabidiol, a Cannabis sativa constituent, as an anxiolytic drug” - Laboratory of Panic and Respiration, Institute of Psychiatry (IPUB), Page 8 of 18 https://www.scielo.br/scielo.php?pid=S1516-44462012000500008&script=sci_arttext - Published June 2012, viewed 27 August 2020, (Alexandre Rafael de Mello SchierI; Natalia Pinho de Oliveira RibeiroI; Adriana Cardoso de Oliveira e SilvaI,II,IV; Jaime Eduardo Cecílio HallakIII,IV; José Alexandre S. CrippaIII,IV; Antonio E. NardiI,IV; Antonio Waldo ZuardiIII,IV) - “Confirming this suggestion, a preliminary report from a 4-week, double-blind controlled clinical trial, using an adequate number of patients and comparing the effects of CBD with amisulpride in acute schizophrenic and schizophreniform psychosis, showed that CBD significantly reduced acute psychotic symptoms after 2 and 4 weeks of treatment when compared to baseline. In this trial CBD did not differ from amisulpride except for a lower incidence of side effects (49).” - “In conclusion, results from pre-clinical and clinical studies suggest that CBD is an effective, safe and well- tolerated alternative treatment for schizophrenic patients. Future trials of this cannabinoid in other psychotic conditions such as bipolar disorder (50) and comparative studies of its antipsychotic effects with those produced by clozapine in schizophrenic patients are clearly needed.” Source for above citations within this bracket: “Cannabidiol, a Cannabis sativa constituent, as an antipsychotic drug” – Department of Pharmacology, Department of Neurology, Psychiatric and Psychological Medicine https://www.scielo.br/scielo.php?pid=s0100-879x2006000400001&script=sci_arttext – Published April 2006, viewed 27 August 2020, (A.W. Zuardi2, J.A.S. Crippa2, J.E.C. Hallak2, F.A. Moreira1 and F.S. Guimarães1) ______________________________________________________________________________________________________________________________________________________ - “Several converging lines of evidence suggest cannabinoid therapeutic possibilities in the treatment of stress-related disorders. One study of animal models using a fatty acid amide hydrolase (FAAH) inhibitor to potentiate endogenous levels of cannabinoid signaling has substantiated this. FAAH inhibitors interfere with hydrolysis of anandamide, increasing its availability. The FAAH Inhibitor URB597 does not display a typical cannabinoid profile in live animals but does exert several pharmacological effects that might be therapeutically relevant. One such effect, the ability to reduce anxiety-like behaviors in rats, was demonstrated in the elevated ‘zero maze’ test, and the isolation-induced ultrasonic emission test [125]. “ - “CB1 receptors are expressed at high levels in brain regions such as the amygdala, which are implicated in the control of anxiety and fear [18–20]. Pharmacological [21,22] or genetic [23,24] disruption of CB1 receptor activity elicits anxiety-like behaviors in rodents, suggestive of the existence of an intrinsic anxiolytic tone mediated by endogenous cannabinoids. Further, mice lacking CB1 receptors show strongly impaired extinction but unaffected acquisition and consolidation of aversive memories. These effects are associated with elevated levels of endocannabinoids in the basolateral amygdala [25], and suggest that endocannabinoids are crucial for the extinction of aversive memories.” - “There is also evidence that cannabinoids act on CB1 receptors that are localized in the dorsal–vagal complex of the brainstem—the region of the brain that controls the vomiting reflex, explaining anti-emetic effects [27].” - “There is evidence supporting a neuroprotective role for cannabinoids, and some of this is presented in the subsequent section on Multiple Sclerosis. It seems that the endocannabinoid system facilitates neuroprotective activity at baseline and can be upregulated when injury occurs [107–109]. In support of the general finding that cannabinoids act in a neuroprotective manner, glutamate toxicity has been shown to be reduced in mice pretreated with either THC or cannabidiol [110,111]. In support of the role of the endocannabinoid system in providing neuroprotective relief from brain injury, it has been reported that rat neonatal brain produces significantly more anandamide and its phospholipid precursor after injury than controls [112] whereas, experimental stroke has been found to cause the induction of CB1 receptor expression [113]. After a relatively mild head trauma, anandamide, but not 2-AG, levels in young rat brains were found to be significantly elevated [114]. In addition, others have found that closed head injury (CHI) in mice causes strong enhancement of 2-AG production and that exogenous 2-AG administration after CHI in mice leads to significant reduction of brain edema, better clinical recovery, reduced infarct volume and Page 9 of 18 reduced hippocampal cell death compared with controls [115]. In fact volumes of spontaneously hypertensive rats subjected to permanent middle cerebral artery occlusion were smaller in animals treated with dexanabinol [116]. In sum, it appears that the cannabinoid system is upregulated in response to various brain insults, perhaps representing an attempt to provide endogenous neuroprotective actions, and it is likely that therapeutic strategies based on modifying endocannabinoid activity will prove useful.” - “These results suggest that inhibition of intracellular FAAH activity may offer an innovative target for the treatment of anxiety [126]” - “Forebrain sites that might be implicated in such actions include the basolateral amygdala, the anterior cingulate cortex and the prefrontal cortex, all key elements of an ‘emotion circuit’ that contains high densities of CB1 receptors [18,19].” - “The discovery of an endocannabinoid signaling system has opened new possibilities for research into understanding the mechanisms of marijuana actions, the role of the endocannabinoid system in homeostasis, and the development of treatment approaches based either on the phytocannabinoids or novel molecules. CB1 agonists may have roles in the treatment of neuropathic pain, spasticity, nausea and emesis, cachexia, and potentially neuroprotection after stroke or head injury. Agonists and antagonists of peripheral CB receptors may be useful in the treatment of inflammatory and autoimmune disorders, as well as hypertension and other cardiovascular diseases. CB1 antagonists may find utility in management of obesity and drug craving. Other novel agents that may not be active at CB receptor sites, but might otherwise modify cannabinoid transport or metabolism, may also have a role in therapeutic modification of the endocannabinoid system. While the short and long term toxicities of the newer compounds are not known, one must expect that at least some of the acute effects (psychotropic effects; hypotension) may be shared by CB agonists.” Source for the above citations contained within this bracket: “Cannabis and endocannabinoid modulators: Therapeutic promises and challenges” – Clin. Neurosci Res. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2544377/?fbclid=IwAR2BUvJRS7K0AdBiqjYNvtGL9KDoTkZl8pbB8C- QGabepZuO2PP98sFnqpI – Published Sept 19, 2008, viewed 27 August 2020. (Igor Granta,* and B. Rael Cahnb) __________________________________________________________________________________ - “Unapproved medicinal cannabis products imported into and supplied/manufactured in Australia must conform with Therapeutic Goods (Standard for Medicinal Cannabis) (TGO 93) Order 2017 (TGO 93). TGO 93 is a standard that specifies minimum quality requirements for medicinal cannabis products.” Source for above citation contained within this bracket: “Conforming with Therapeutic Goods (Standard for Medicinal Cannabis) (TGO 93) Order 2017” – TGA Website https://www.tga.gov.au/conforming-therapeutic-goods-standard-medicinal-cannabis- tgo-93-order-2017?fbclid=IwAR2Staru-GoFHKQ17QN87zkRpo4MFpSS- nfJckd29sJ2U5QahYawTolXQhw – Version 1.2, Published 30 May 2019, viewed 27 August 2020 _________________________________________________________________________________________________ - “What might affect my test results? - Certain prescription and OTC medicines may also give a positive test result. These include pseudoephedrine and certain antidepressants. Tell your healthcare provider if you are taking or using anything that could affect your results.” - “What do my test results mean? - Some drug tests are very sensitive and show a positive result even if you have only a small amount of MDMA in your body. It's possible to get a false-positive. This means the test result is positive even if you do not use MDMA. Talk with your healthcare provider about whether the prescription and over-the-counter (OTC) medicines you take could cause a false-positive test result.” Source for above citations contained within this bracket: “MDMA Drug Screen (Urine)” – The University of Rochester Medical Centre urmc.rochester.edu/encyclopedia/content.aspx?contenttypeid=167&contentid=mdma_drug_screen_urine&f bclid=IwAR3Ruk6wA8VyDEVyzMO3Kf5xDrT8uWspoNuc3MbAtc71-TrBhtoZGFGvfUE – viewed on 27 August 2020. (Freeborn, Donna, PhD, CNM, FNP; Haldeman-Englert, Chad, MD) __________________________________________________________________________________ Page 10 of 18 Clinical evidence supporting the use of cannabis medications to treat Anxiety/Depression, Bipolar, and Borderline Personality Disorders ___________________________________________________________________________ - “Marijuana for Depression & Anxiety - Here’s what one recent study found when combing the recent research literature to better understand it: “Results from studies that have focused on recreational users and/or young adults are quite variable; some show a negative association between marijuana use and anxiety/depression (e.g., Denson & Earleywine, 2006; Sethi et al., 1986; Stewart, Karp, Pihl, & Peterson, 1997), others a positive association (e.g., Bonn-Miller, Zvolensky, Leen-Feldner, Feldner, & Yartz, 2005; Hayatbakhsh et al., 2007; Scholes-Balog, Hemphill, Patton, & Toumbourou, 2013), and still others no association (e.g., Green & Ritter, 2000; Musty & Kaback, 1995). Such a diverse pattern of results suggests that other factors may also interact with marijuana use to affect anxiety and depression. (Grunberg et al., 2015).” - “What about Marijuana for Bipolar Disorder? - Another study looked at the benefits and drawbacks of marijuana for bipolar disorder, because it is the most widely used illicit substance by people with this disorder. Does it help (or hurt) not only symptoms associated with bipolar I disorder, but also cognitive functioning?” - “The study consisted of 74 adults: 12 with bipolar disorder who smoke marijuana (MJBP), 18 bipolar patients who do not smoke (BP), 23 marijuana smokers without other Axis 1 pathology (MJ), and 21 healthy controls (HC), all of whom completed a neuropsychological battery. Participants also rated their mood 3 times daily, as well as after each instance of marijuana use over a 4 week period.” - “The researchers found that although the three groups each exhibited some degree of cognitive impairment relative to healthy controls, no significant differences between the two bipolar disorder-diagnosed groups were apparent, providing no evidence of an additive negative impact of bipolar disorder and marijuana use on one’s thinking abilities.” - “Additionally, the mood ratings indicated alleviation of mood symptoms in the MJBP group after marijuana use; MJBP participants experienced a substantial decrease in a composite measure of mood symptoms. As the researchers note, “Findings suggest that for some bipolar patients, marijuana may result in partial alleviation of clinical symptoms. Moreover, this improvement is not at the expense of additional cognitive impairment” (Sagar et al., 2016).” - “This research actually helps support previous research conducted by Gruber et al. in 2012. In their study of 43 adults, they found “Significant mood improvement was observed in the MJBP group on a range of clinical scales after smoking MJ […] Notably, total mood disturbance, a composite of the Profile of Mood States, was significantly reduced in the MJBP group” (Gruber et al., 2012).” - “They concluded: “Further, while the MJBP group reported generally worse mood ratings than the bipolar group prior to smoking marijuana, they demonstrated improvement on several scales post-marijuana use as compared to bipolar, non-marijuana participants. These data provide empirical support for anecdotal reports that marijuana acts to alleviate mood-related symptoms in at least a subset of bipolar patients and underscore the importance of examining marijuana use in this population. (Gruber et al., 2012).” - “So Does Marijuana Help with Depression, Anxiety, & Bipolar Disorder? - The data is decidedly mixed, and it’s not at all clear whether marijuana would help someone with a mental health condition or not. I suspect that, in the end, it would come down to an individual’s unique reaction, similar to how each individual reacts differently to different psychiatric medications. Well-done research studies seem to indicate that marijuana would help certain people, while it may not help others. But how to determine which group you fall into remains an exercise for future research.” Source for above citations contained within this bracket: “Medical Marijuana for Depression, Bipolar Disorder, Anxiety & Mental Illness: Can It Help?” – Psych Central https://psychcentral.com/blog/medical-marijuana-for-depression-bipolar- disorder-anxiety-mental-illness-can-it- help/?fbclid=IwAR1QishTKwdbjpVkyGj6_1Svp6ay3VNCVZoYjxwQoZG7SNBJMKksx9JlQ2o – published 8 July Page 11 of 18 2018, viewed on 27 August 2020. (John M. Grohol, Psy.D. , founder) ___________________________________________________________________________ - “In this review, we focus on two compromised brain regions in BPD - the hypothalamus and the corticolimbic system, emphasizing the involvement and potential contribution of the endocannabinoid system (ECS) to improvement in symptoms and coping.” - “The hypothalamus-regulated endocrine axes (hypothalamic pituitary - gonadal, thyroid & adrenal) have been found to be dysregulated in BPD. There is also substantial evidence for limbic system structural and functional changes in BPD, especially in amygdala and hippocampus, including cortical regions within the corticolimbic system.” - “Extensive expression of CB1 and CB2 receptors of the ECS has been found in limbic regions and the hypothalamus. This opens new windows of opportunity for treatment with cannabinoids such as cannabidiol (CBD) as no other pharmacological treatment has shown long-lasting improvement in the BPD population to date.” – “This review aims to show the potential role of the ECS in BPD patients through their most affected brain regions, the hypothalamus and the corticolimbic system. The literature reviewed does not allow for general indications of treatment with CBD in BPD. However, there is enough knowledge to indicate a treatment ratio of high level of CBD to low level of THC. A randomized controlled trial investigating the efficacy of cannabinoid based treatments in BPD is warranted.” Source for above citations contained within this bracket: “Targeting the Endocannabinoid System in Borderline Personality Disorder” – Current Neuropharmacology https://pubmed.ncbi.nlm.nih.gov/32351183/ – published 29 April 2020, viewed on 27 August 2020. (Sari Goldstein Ferber 1, Reut Hazani 1, Gal Shoval 2, Aron Weller ) ___________________________________________________________________________ Clinical evidence supporting the use of cannabis medications to treat Attention Deficit Hyperactive Disorder and PTSD ___________________________________________________________________________ - “In Germany, there was a detailed clinical case report in 2008 that depicted the medical benefits of cannabinoids, especially Δ9-tetrahydrocannabinol (Δ9-THC), for an adult male ADHD patient who had previously been unsuccessfully treated with methylphenidate[16].” – “In a larger series of clinical cases, also done in Germany with 30 treatment-resistant adults with ADHD, it was found that medical cannabis was helpful for a variety of symptoms, including improved concentration and sleep as well as reduced impulsivity [17].” - “Seventy-three percent (n = 22) preferred to use only cannabinoids after the study, while 27% (n = 8) continued to combine cannabinoids with other stimulant medications. The researchers also noted that “Many patients were diagnosed before with cannabis use disorders by psychiatrists in hospitals or medical practices due to misinterpretation of effective illegal self-medication.“ - “Patients reported that their therapeutic experiences were not taken seriously by most physicians and that they were not listening to them due to strong prejudices.” - “The researchers conclude that “for adult patients with ADHD, who experience side effects or do not profit from standard medication, cannabis may be an effective and well-tolerated alternative.” - “So far, there is only one controlled study on cannabis-based medication in ADHD [18]. A formal clinical trial in the UK treating adult ADHD patients with the Sativex Oromucosal Spray®, a cannabinoid medication containing a 1: 1 ratio of Δ9-THC to cannabidiol (CBD), found that despite there being no statistically significant difference in the primary outcome of cognitive performance and activity level (measured by QbTest), the overall trend was that the active group (n = 15) achieved better results than the placebo group (n = 15) and reported reduced hyperactivity/impulsivity symptoms as well as improved emotional lability [18].“ - “Recently increased attention has been given to the role of the ECS in ADHD. For instance, children with ADHD have been suggested to have impaired anandamide degradation compared to healthy control Page 12 of 18 subjects [20]. In addition, genetic studies have found a correlation between the cannabinoid receptor gene and ADHD [21].” - “Cannabinoid 1 (CB1) receptors, which interact with the dopaminergic system [24, 28, 29], have been suggested as possible pharmacological targets to reduce hyperimpulsivity [10, 25, 30] and distractibility [16, 31, 32]. Therefore, exocannabinoids, such as Δ9-THC, hold potential as a pharmacological therapy, as they have been demonstrated to induce dopamine release in the human striatum [33]. It has been suggested that the brain regions where the modulation of endocannabinoids might lead to action restraint and to the regulation of impulsive action are the medial prefrontal cortex and the ventral tegmental area [10].” - “Results - In 2009, however [after taking methylphenidate for a period of 6 years], under increasing work stress, the patient began noticing a lack of efficacy and an increase in the severity of the adverse effects (stomach problems, sweating, irritability, insomnia) from the immediate-release methylphenidate. These adverse effects forced him to make major changes to his diet to manage the worsening adverse effects of this stimulant medication, the most severe effects typically being stomach and lower bowel convulsions and pains.” - “Upon further investigation, varicose veins were detected in the patient’s left testicle, which became progressively more aggravated by the orally ingested methylphenidate.” - “The patient’s worsening stomach condition meant that he used methylphenidate less frequently, and he was offered a number of substitute prescriptions (e.g., Pramipexole®, Bupropion®, Buspirone®, Lorazepam®, Temazepam®, Alprazolam®) between January 2009 and August 2010. These medications, however, offered poor efficacy for the primary indication and only further exacerbated the adverse effects suffered by the patient.” - “The substitute prescribed to the patient that gave the worst adverse effects was the Pramipexole®/Bupropion® combination prescribed in July 2010, which rendered him unable to sleep for 4 whole days and nights, gave suicidal thoughts, pounding head pains, and excessive heart palpitations. Later, in October 2014, examination finally revealed a 2-cm hernia on the left side of the patient’s lower bowel region.” - “As described in the statement made to Fimea by the prescribing physician, the use of Bedrocan® had a positive impact on the patient’s ADHD symptoms, reducing hyperactivity, improving focus and impulse control, and giving better tolerance to frustration.” - “However, during a period of increased stress due to the sudden and unexpected termination of the patient’s full-time employment, in spring 2011, the use of Bedrocan® began to induce sleeping problems and agitation. The patient who participated in the small European study had highlighted Bediol®, the medicinal cannabis preparation rich in CBD, as being of value to reduce the potential adverse dronabinol effects of Bedrocan®, such as sleeplessness and anxiety [31].” - “After an urgent consultation with his neurologist, the patient’s second cannabinoid medication, Bediol®, was prescribed as an evening medication to address these adverse dronabinol symptoms. The authorization to access Bediol® was processed by Fimea in May 2011.” - “Bediol® did indeed give the desired anxiety-reducing effects, and the patient’s sleeping pattern improved significantly; he was now able to fall asleep quickly and sleep through the night with only the need to get up to urinate one or two times. To our knowledge, no single patient in Finland prior to that time had ever been prescribed two separate medicinal cannabis preparations concomitantly.” - “The average daily dosage for the patient ranged between 1 and 2 g, usually with a 2: 1 ratio of Bedrocan® to Bediol®. For fast absorption and convenient titration, the cannabinoids were administered via a Volcano vaporizer. The patient reported that when vaporizing, this method of administration delivered the full therapeutic effects rapidly (within 10–15 min). The botanical form gave the patient the ability to control dosage more flexibly, including the possibility to produce his own cost-effective extracts and tinctures.” - “According to the patient, Bediol® was ideal for evening use, but also during activities that required prolonged sitting. In the patient’s view, this was the key therapeutic value of Bediol® in combination with the Bedrocan® stimulant. Bedrocan® aided concentration and reduced distractibility; Bediol®, on the other hand, reduced feelings of anxiety and restlessness and the need to be on the go all the time, as well as Page 13 of 18 reducing the patient’s chronic pain indications.” Source for above citations contained within this bracket: “Medical Cannabis for Adult Attention Deficit Hyperactivity Disorder: Sociological Patient Case Report of Cannabinoid Therapeutics in Finland” – Medical Cannabis Cannabinoids Journal https://www.karger.com/Article/Pdf/495307 & https://www.karger.com/Article/FullText/495307 – published January 2019, viewed on 27 August 2020. (Hupli A.M.M.) ___________________________________________________________________________ - “Abstract - The purpose of this case investigation was to highlight that people with ADHD can benefit in some cases from the consumption of THC. A 28-year old male, who showed improper behaviour and appeared to be very maladjusted and inattentive while sober, appeared to be completely inconspicuous while having a very high blood plasma level of delta-9- tetrahydrocannabinol (THC). Performance tests, which were conducted with the test batteries ART2020 and TAP provided sufficient and partly over- averaged results in driving related performance. Thus, it has to be considered, that in the case of ADHD, THC can have atypical effects and can even lead to an enhanced driving related performance.” - “The tests of performance functions that are relevant to driving skills involved the four subtests of ART2020, a computer-controlled test system, which is commonly used to assess driving performance. These subtests evaluate complex reactions (RST3), sustained attention (Q1), directed attention (LL3) and visual surveying and perception (TT15). In addition the functions of “vigilance” and “divided attention” were tested with the attention test module (TAP).” - “The results of these tests (see Fig. 1) showed that the subject met, in all of the functions tested by ART2020, not only minimum criteria but that he achieved average or, in some areas, even above-average results. In the very demanding tests for “vigilance” and “divided attention” categories he also showed average performance. ADHD or acute effects of THC by themselves would usually impair performance particularly in these tests.” - “Conclusions - The present case report suggests that individuals suffering from ADHD, a dysfunction with a symptomatic change in activity levels, may - in some cases - benefit from cannabis treatment in that it appears to regulate activation to a level which may be considered optimum for performance. There was evidence, that the consumption of cannabis had a positive impact on performance, behaviour and mental state of the subject.” Source for above citations contained within this bracket: “Case report Cannabis improves symptoms of ADHD” - Institute of Legal- and Traffic Medicine, Heidelberg University Medical Centre, Voss Str. 2, D- 69115 Heidelberg, Germany – Cannabinoids Journal https://www.cannabis-med.org/data/pdf/en_2008_01_1.pdf – published March 2 2008, viewed on 27 August 2020. (Peter Strohbeck-Kuehner, Gisela Skopp, Rainer Mattern) ___________________________________________________________________________ - “Abstract - For adult patients with ADHD, who experience side effects or do not profit from standard medication, cannabis may be an effective and well-tolerated alternative.” - “Under Monotherapy with Cannabis, 73% of patients reached a ADHD-symptom level that allowed them to participate in working and social life. In 47% of cases, an improvement of concentration abilities were mentioned explicitly. Especially helpful appeared the reduction of agitation and impulsiveness.” - “The anamnestic data from adult ADHD patients indicate that Cannabis use is not a result from a prolonged misuse beginning in teenage, but rather a re-, unor lately discovered self-medication.” Source for above citations contained within this bracket: “Successful authorised therapy of treatment resistant adult ADHD with Cannabis: experience from a medical practice with 30 patients” – 1. Medical Practice for Psychiatry and Psychotherapy, Berlin, Germany; 2. Nova-Institute Hürth/Rheinland, Germany; 3. Medical Practice, Rüthen, Germany http://www.drmilz.de/wp-content/uploads/Poster-CC-2015.pdf & https://www.cannabisclinicians.org/2015/01/01/treating-adult-adhd-with- Page 14 of 18 cannabis/?fbclid=IwAR1eGumMXXyA8JDaCUotG_ULCmeq2kpOLf- 6vRJRv8aEV_KpTgCNDCsLstg – published on January 1 2015, viewed on 27 August 2020. (Eva Milz1, Franjo Grotenhermen2,3) ___________________________________________________________________________ - “Adults with ADHD may represent a subgroup of individuals who experience a reduction of symptoms and no cognitive impairments following cannabinoid use. While not definitive, this study provides preliminary evidence supporting the self-medication theory of cannabis use in ADHD.” Source for above citations contained within this bracket: “Cannabinoids in attention-deficit/hyperactivity disorder: A randomised-controlled trial” – European Neuropsychopharmacology Journal https://www.sciencedirect.com/science/article/abs/pii/S0924977X17302377?via%3Dihub – published August 2017, viewed on 27 August 2020. (Ruth E.Cooperab EmmaWilliamsa SethSeegobinac CharlotteTyea JonnaKuntsia PhilipAsherson) ___________________________________________________________________________ - “In the current study we find support that variants at CNR1 are associated with ADHD and PTSD.” – “In the current study, we see support for an association of CNR1 and PTSD but findings require replication in larger samples.” - “There may be an important role of gender in mediating the association of CNR1 and psychiatric illness, however, and future research needs to include a possible role of genotype by gender interactions.” - “ECs [Endo Cannabinoids] play an important role in neural plasticity, stress response, and learning and memory. CNR1 receptors are found in particularly high density in the hippocampus and amygdala, regions known to play a role in emotional regulation and memory, and regions suggested to play a role in ADHD [Plessen et al., 2006], emotional regulation [Urry et al., 2006], and other psychiatric disorders (e.g., bipolar, mood, anxiety disorders).” - “The specific mechanism of ECs and CNR1 activity in the brain are currently being delineated but it is well known that many psychiatric disorders, including ADHD, schizophrenia, PTSD, anxiety, and mood disorders have various memory and inhibition impairments. The potential involvement of reward systems in multiple psychiatric disorders, including ADHD, again suggests the plausible association of CNR1 and a range of conditions.” - “These data provide support for a putative role of endogenous cannabinoids in ADHD, and PTSD. The CNR1 gene may contribute to shared underlying risk continua, such as emotional dysregulation in response to stress, across these diverse diagnostic groups. Increased amygdala activity, poor stress reactivity as reflected by HPA response, and poor prefrontal cortical modulation is a plausible underlying mechanism of liability that may be shared across disorders. Recent imaging studies support amygdala and hippocampal differences in ADHD [Plessen et al., 2006]” Source for above citations contained within this bracket: “Association of the Cannabinoid Receptor Gene (CNR1) With ADHD and Post-Traumatic Stress Disorder” – Am J Med Genet B Neuropsychiatr Genet. Journal https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2685476/– published on December 5 2008, viewed on 27 August 2020. (Ake T. Lu,1 Matthew N. Ogdie,1 Marjo- Ritta Järvelin,2 Irma K. Moilanen,3 Sandra K. Loo,4,5 James T. McCracken,5 James J. McGough,5 May H. Yang,4 Leena Peltonen,6,7,8 Stanley F. Nelson,1 Rita M. Cantor,1,4 and Susan L. Smalley4,5,*MD) ___________________________________________________________________________ - “Cannabinoids act on presynaptic cells, they can control what happens next when these cells are activated. In general, cannabinoids function like a “dimmer switch” for presynaptic neurons, limiting the amount of neurotransmitter (e.g., dopamine) that gets released, which in turn affects how messages are sent, received, and processed by the cell.” Source for above citation: “The Science of the Endocannabinoid System: How THC Affects the Brain and the Body” – Scholastic(http://headsup.scholastic.com/students/endocannabinoid?fbclid=IwAR1yWTWbA_ERs7C7XDjleV9_16q3Tb4hIn0vZ33 RniJ1QSf5gYVXPLPeHBs) – published 2011, viewed 27 August 2020. Page 15 of 18 ________________________________________________________________________________________________ CBD/THC in the treatment of respiratory viruses including COVID-19 _________________________________________________________________________________________________ - “If we were to summarize it in a molecular model, CBD/THC is involved in most of the biological processes leading to a change in the microRNAs expression and to a blockage in the excessive production of pro- inflammatory cytokines resulting in and immune modulation responsible for a more adequate molecular response in septic patients.” Source for above citation: “Cannabis Sativa Revisited—Crosstalk between microRNA Expression, Inflammation, Oxidative Stress, and Endocannabinoid Response System in Critically Ill Patients with Sepsis” – Cells Journal – Published January 28, 2020, viewed 05 September 2020 - https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7072707/ (Anca Raluca Dinu,1,† Alexandru Florin Rogobete,1,2,† Tiberiu Bratu,1,* Sonia Elena Popovici,1,2 Ovidiu Horea Bedreag,1,2,* Marius Papurica,1,2,† Lavinia Melania Bratu,1 and Dorel Sandesc1,2) ______________________________________________________________________________________________________________________________________ -“ When interacting with patients on the topic of cannabis use, respiratory and immune health education on mode of administration and dosing is critical. A harm-reduction approach for individuals smoking cannabis would be substituting orally administered products at low doses (<5 mg THC suggested)15 or using vaporized dried flower material (to avoid byproducts of combustion).” Source for above citation: “Cannabis in the Time of Coronavirus Disease 2019: The Yin and Yang of the Endocannabinoid System in Immunocompetence” – The Journal of Alternative and Complementary Medicine, Vol 26, No. 6 – Published 10 June 2020, viewed 5 September 2020 - https://www.liebertpub.com/doi/full/10.1089/acm.2020.0144 (Michelle Sexton) _______________________________________________________________________________________ - “Conclusions: Based on our preliminary data, extracts of novel efficacious C. sativa lines, pending further investigations, may become a useful addition to the treatment of COVID-19, and an excellent GRAS adjunct therapy. They may also be used to develop additional easy-to-use preventative strategies such as mouth wash and throat gargle products that may be tested for their potential to decrease viral entry via the oral cavity and may be used both in clinical practice and at-home treatment.” Source for above citation: “In Search of Preventative Strategies: Novel AntiInflammatory High-CBD Cannabis Sativa Extracts Modulate ACE2 Expression in COVID-19 Gateway Tissues” – University of Oxford Immunology Network - Pre-print Published 19 April 2020, viewed 05 September 2020 - https://www.immunology.ox.ac.uk/covid-19/covid-19-immunology-literature-reviews/in-search-of- preventative-strategies-novel-anti-inflammatory-high-cbd-cannabis-sativa-extracts-modulate-ace2- expression-in-covid-19-gateway-tissues (Bo Wang1,3*, Anna Kovalchuk1,2,4*, Dongping Li1,3, Yaroslav Ilnytskyy1,3, Igor Kovalchuk 1,2,3,# and Olga Kovalchuk 1,2,3,) ____________________________________________________________________________________________________________ - “The many uncertainties associated with the COVID-19 pandemic such as status of the economy, employment and loss of connection can fuel depression, fear and anxiety. CBD has shown promise as an alternative therapy for the clinical management of anxiety disorders (Nichols and Kaplan, 2020). Based on its anxiolytic and anti-depressant properties, it has been suggested that CBD could be used to improve the mental and somatic health of patients suffering from anxiety and emotional stress after recovering from Ebola disease (Reznik et al., 2016). Like Ebola, patients recovering from COVID-19 may experience various psychological and social stressors that may be triggered by residual chronic inflammation and autoimmune reactions. - “Being a negative allosteric modulator of the cannabinoid receptor-1, CBD can counter the psychotropic effects of THC when co-administered with THC (Nichols and Kaplan, 2020). Although Remdesivir reduced the mortality rate of seriously ill COVID-19 patients needing invasive ventilation (Zhang et al., 2020), similar studies in rhesus macaques revealed minimal subpleural inflammatory cellular infiltrates in the lungs of clinically recovered Remdesivir treated RMs at necropsy (Williamson et al., 2020). This suggests persistence of inflammation and may partly explain the 20–30% reduction in lung function in COVID-19 patients after recovery, which if Page 16 of 18 left unresolved may lead to pulmonary fibrosis. Collectively, these findings support the investigation of cannabinoids as a plausible option to be added as an adjunct to Remdesivir or any new antivirals on SARS- CoV2 induced lung inflammation.” Source for above citations: “SARS-CoV2 induced respiratory distress: Can cannabinoids be added to anti-viral therapies to reduce lung inflammation?” - Elsevier Public Health Emergency Collection – Published 28 April 2020, viewed 05 September 2020 - https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7187842/# (Siddappa N. Byrareddya and Mahesh Mohanb,) _________________________________________________________________________________ - “THC Treatment of Mice Exposed to Staphylococcal Enterotoxin-B (SEB) Protects Them From ARDS “Histopathological evaluation using H&E staining of the lungs post‐SEB + Vehicle exposure demonstrated that the lung architecture was significantly damaged when compared to lungs from naïve or vehicle- treated mice, with excessive cellular infiltration in the alveolar and interstitial spaces of the tissue (Figure 1A). In contrast, SEB + THC group had attenuated lung injury as evidenced by decreased cell infiltration and damage to lung architecture.” - “THC Treatment Suppresses Inflammatory Cytokines IFN-γ and TNF-α but Promotes the Generation of Anti-Inflammatory Cytokines TGF-β and IL-10 in BALF of Mice “SEB, being a superantigen, is known to cause massive release of cytokines. Therefore, we examined the generation of key cytokines (IFN-γ, TNF-α, TGF-β, IL-10, and M-CSF) in BALF isolated from mice that were exposed to SEB + Veh or SEB + THC. The data showed that inflammatory cytokines, IFN-γ and TNF-α were upregulated in mice exposed to SEB + Veh, when compared to naïve mice (Figures 2A, B), but significantly decreased in mice treated with SEB + THC (Figures 2A, B).” - “Data taken together suggested that THC treatment promoted the generation of anti-inflammatory cytokines (TGF-β and IL-10) and immunosuppressive cells (Treg and MDSCs) while significantly suppressing the generation of inflammatory cytokines (IFN-γ and TNF-α).” - “In summary, the current study suggests that treatment of mice with THC post-SEB challenge protects mice from SEB-mediated toxicity by inhibiting inflammation and ARDS through the modulation of miRs. Because SEB is a super antigen that drives cytokine storm, our studies suggest that THC is a potent anti- inflammatory agent that has the potential to be used as a therapeutic modality to treat SEB-induced ARDS. “ - “This study also suggests that THC may mediate its effects through downregulating the expression of miR-let-7a-5p and miR-34a-5p that target the expression of SOCS1, NOS1, FoxP3, and CSF1R and consequently trigger immunosuppressive MDSCs and Treg as well as directly suppress inflammatory cytokines, leading to attenuation of SEB-induced ARDS in mice.” - “It is of interest to note that a significant proportion of Coronavirus disease 2019 (COVID-19) patients come down with sepsis and ARDS accompanied by cytokine storm. Because currently there is no effective treatment against ARDS, a significant percentage of such COVID-19 patients die from severe damage to the lungs and other organs, caused by cytokine storm (Mehta et al., 2020). SEB being a super antigen, also triggers cytokine storm and lung injury as seen from the current study, however, clearly additional studies are needed to investigate if the mechanisms involved are similar and whether cannabinoids can be used to treat COVID-19 related ARDS.” Source for above citations: “Administration of Δ9‐Tetrahydrocannabinol (THC) Post‐Staphylococcal Enterotoxin B Exposure Protects Mice From Acute Respiratory Distress Syndrome and Toxicity” – Frontiers in Pharmacology Journal – published June 2020, viewed 05/09/2020 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7308536/ (Amira Mohammed, Hasan Alghetaa, Muthanna Sultan, Narendra P. Singh, Prakash Nagarkatti, and Mitzi Nagarkatti*) ________________________________________________________________________________________ - “We have discussed the clinical features of SARS-CoV-2 infection, including the severe acute inflammation that causes cytokine storm in COVID-19 patients. CB2 receptors stimulation is known to exert anti- inflammatory and immunomodulating effects by reducing the release of pro-inflammatory cytokines, by shifting the M1/M2 ratio towards the anti-inflammatory M2 macrophage phenotype and by improving the Page 17 of 18 MSCs-repairing properties. It is also well documented that human lungs, macrophages and MSCs, express CB2 receptors. Estrogens exert a protective effect in COVID-19, which explains sex-specific differences observed in SARS-CoV-2 infection. This could also be related to a CB2 activation. We suggest therefore, the possibility of using CB2 as a pharmacological target for the treatment of SARS-CoV-2 infection.” - “We hypothesize that the selective stimulation of CB2 could reduce the inflammatory response in SARS- CoV-2 patients and could improve the outcome. The stimulation of CB2 could control the inflammatory cascade in several checkpoints, considering its capability to reduce the production of a large number of cytokines, contrarily to the extremely selective action of monoclonal antibodies directed against a specific interleukin. On the other hand, CB2 receptor stimulation has a well-documented immunosuppressive effect by reducing immune cells proliferation [124] and production of antibodies [125]; thus, it could be greatly beneficial in containing the exacerbated inflammatory response in COVID-19 patients.” - “To date, there are no commercially available agonists, approved for the use in human subjects, that specifically bind to CB2 receptors. HU910, HU308 and JWH133 have high specificity to CB2 receptors and are recommended to study the role of this receptor in biological processes and diseases [126]. Cannabidiol (CBD) is also involved in modulation of inflammatory processes through a CB2-dependent mechanism. It induces CB2 activation indirectly, by increasing AEA levels, and exerts its anti-inflammatory properties by reducing pro-inflammatory cytokines release in experimental model of allergic contact dermatitis [127].” - “A novel ∆9-tetrahydrocannabinol (∆9-THCP) binds with high affinity to both human CB1 and CB2 receptors. In particular, the affinity shown for CB1 is thirty-fold higher compared to the one reported for Δ9-THC in the literature, and it was 5 to 10 times more active on the CB2 receptor. It has also been demonstrated that Δ9-THCP showed a cannabimimetic activity several times higher than its pentyl homolog Δ9-THC, also at lower doses [127].“ - “Nevertheless, more studies are necessary to develop a commercially available CB2 selective agonist, and clinical studies with the available phytocannabinoids should be encouraged.” Source for above citation: “Cannabinoid Receptor Type 2: A Possible Target in SARS-CoV-2 (CoV-19) Infection?” – International Journal of Molecular Sciences – Published May 27, 2020, viewed 05/09/2020 - https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7312493/ (Francesca Rossi,1,* Chiara Tortora,1 Maura Argenziano,2 Alessandra Di Paola,2 and Francesca Punzo1) ______________________________________________________________________________________________________________________________________ - “Introduction: In the absence of effective antivirals and vaccination, the pandemic of COVID-19 remains the most significant challenge to our health care system in decades. There is an urgent need for definitive therapeutic intervention. Clinical reports indicate that the cytokine storm associated with acute respiratory distress syndrome (ARDS) is the leading cause of mortality in severe cases of some respiratory viral infections, including COVID-19. In recent years, cannabinoids have been investigated extensively due to their potential effects on the human body. Among all cannabinoids, cannabidiol (CBD) has demonstrated potent anti-inflammatory effects in a variety of pathological conditions. Therefore, it is logical to explore whether CBD can reduce the cytokine storm and treat ARDS.” - “Materials and Methods: In this study, we show that intranasal application of Poly(I:C), a synthetic analogue of viral double-stranded RNA, simulated symptoms of severe viral infections inducing signs of ARDS and cytokine storm.” - “Discussion: The administration of CBD downregulated the level of proinflammatory cytokines and ameliorated the clinical symptoms of Poly I:C-induced ARDS.” - “Conclusion: Our results suggest a potential protective role for CBD during ARDS that may extend CBD as part of the treatment of COVID-19 by reducing the cytokine storm, protecting pulmonary tissues, and re- establishing inflammatory homeostasis.” Source for above citation: “Cannabidiol Modulates Cytokine Storm in Acute Respiratory Distress Syndrome Induced by Simulated Viral Infection Using Synthetic RNA” – Cannabis and Cannabinoid Research Journal – Published 8 July 2020, viewed 5 September 2020 - https://www.liebertpub.com/doi/abs/10.1089/can.2020.0043 (Hesam Khodadadi, Évila Lopes Salles, Abbas Jarrahi. Fairouz Chibane, Vincenzo Costigliola. Jack C. Yu, Kumar Vaibhav, David C. Hess, Krishnan M. Dhandapani, and Babak Baban) ________________________________________________________________________________________ Page 18 of 18 

    

        
      
        
          
            
               Thumbnails
            
            
               Document Outline
            
            
               Attachments
            
          

        

        
          
          

          
          

          
          

        

      
  

      
        
          
            
            
              
                Previous
              
              

              
                Next
              
            

          


          
            
            Highlight all
            
            Match case
            
          


          
            
          

        
  

        
          
            
              Presentation Mode
            

            
              Open
            

            
              Print
            

            
              Download
            

            
              Current View
            

            


            
              Go to First Page
            
            
              Go to Last Page
            

            


            
              Rotate Clockwise
            
            
              Rotate Counterclockwise
            

            


            
              Text Selection Tool
            
            
              Hand Tool
            

            


            
              Document Properties…
            
          

        
  

        
          
            
              
                
                  Toggle Sidebar
                
                

                
                  Find
                
                
                  
                    Previous
                  
                  

                  
                    Next
                  
                

                
                
              

              
                
                  Presentation Mode
                

                
                  Open
                

                
                  Print
                

                
                  Download
                
                
                  Current View
                

                


                
                  Tools
                
              

              
                
                  
                    Zoom Out
                  
                  

                  
                    Zoom In
                   
                

                
                  Automatic Zoom
Actual Size
Page Fit
Page Width

50%
75%
100%
125%
150%
200%
300%
400%


                
              

            

            
              
                
                

              

            

          

        


        


        
          

        


        
          
            
            
              More Information
            
            
              Less Information
            
          

          
            
              Close
            
          

          

          
        

      
 

      
        
          
            
              Enter the password to open this PDF file:

            

            
              
            

            
              Cancel
              OK
            

          

        

        
          
            
              File name: -

            

            
              File size: -

            

            

            
              Title: -

            

            
              Author: -

            

            
              Subject: -

            

            
              Keywords: -

            

            
              Creation Date: -

            

            
              Modification Date: -

            

            
              Creator: -

            

            

            
              PDF Producer: -

            

            
              PDF Version: -

            

            
              Page Count: -

            

            
              Close
            

          

        

        
          
            
              Preparing document for printing…
            

            
              
              0%
            

            
              Cancel
            

          

        

      
  

    
 

    

  