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Cannabinoids of the CBD type
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Cannabinoids of the CBD type. The most widespread cannabinoids are
the phenolic CBD (R1 = H) with 21 carbon atoms and a C5 side chain (R2
= C5H11) and its corresponding carboxylic acid (CBDA) (R1 = COOH) .



Phenolic CBD

Most of the pharmacological effects of CBD are attributed
to the phenolic CBD gained from CBDA by heating.



Pharmacokinetics of CBD
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Daily oral doses of 10 mg/kg CBD per day (or 700 mg for a person of 70 kg) for 6
weeks in patients with Huntington's disease resulted in mean weekly plasma

levels of 5.9-11.2 ng/ml. In an animal study such plasma levels were effective in
Killing cancer cells.
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Mechanism of action of CBD
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CBD binds to the 5-HT,, receptor, which is involved in the anxiolytic effects (Russo et
al. 2005).

Cannabinoids, including CBD are potent anti-oxidants. It was demonstrated that CBD
prevents oxidative damage caused by H,O, equally well or better than ascorbate
(vitamins C) or tocopherol (vitamin E) (Hampson et al. 1998).

)ng et al. 2012).
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CBD binds to the GPR55 receptor, a putative cannabinoid receptor (Li et al. 2013).
This effect is involved in the anti-inflammatory action of the cannabinoid.



Antagonism of THC effects

subjective,
increase of hea ancement,
mediated by the CB1 rece arniol et al. 1974). In
several studies simultaneous administration of CBD
antagonized the characteristic psychotropic effects of THC
(Zuardi et al. 1982, Dalton et al. 1976, Karniol et al. 1974).
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Epilepsy

crises throug strated
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Today clinical studie act Epidiolex of
the British company GW USA in children with
treatment resistant genetic epilepsy forms, such as Dravet syndrome.
One study was presented at the 68th Annual Meeting of the American
Epilepsy Society. Patients received CBD at a constant dose of 5mg per
kg body weight in addition to their current epilepsy medication. The daily
dose was gradually increased until intolerance occurred or a maximum
dose of 25 mg per kg body weight was achieved. After three months of

therapy, 39% of patients had a greater than 50% reduction in seizures.




Anxiety Disorders

test
Scientists at 2d the effects
of CBD on patients order in a

simulation public spez . 2011). Three groups
were compared, 12 healthy co without any medlcatlon 12 patients
with anxiety disorder, who received a single dose of CBD (600 mg) and a
group of 12 patients, who received a placebo in a double-blind design.
Pre-treatment with CBD significantly reduced anxiety, cognitive
impairment and discomfort in the speech performance of patients with
social anxiety disorder, and significantly decreased alert in their
anticipatory speech. This study confirmed previous research of the same
group involving 10 patients with social anxiety disorder (Crippa et al.
2010).



Schizophrenia
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The first controlled clinica |zophren|a was connected
at the University of Cologne with 42 patients suffering from acute
schizophrenia. It demonstrated that CBD significantly reduced
psychopathological symptoms, when compared to the initial status
(Leweke et al. 2012). Half of them received 800 mg of oral CBD daily for
four weeks and the other half the standard medicinal drug amisulpride, a
potent antipsychotic. Either treatment was safe and led to significant
clinical improvement, but CBD presented with significant less adverse
effects.



Inflammation
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CBD also reduced inflammation in acute pancreatitis of mice (Li et al.
2013). It reduced the concentration of pro-inflammatory substances
(interleukin-6, tumour necrosis factor alpha).

Research at the University of Sdo Paulo, Brazil, demonstrated that CBD
reduced inflammation in a mouse model of acute lung injury (Ribeiro et

al. 2012).



The effects
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produced antinoc cute nociception,
whereas CBD alone p In the acetic acid-
stimulated stretching assay. Combinations of CBD and morphine
produced synergistic effects in reversing acetic acid-stimulated
stretching behavior, but subadditive effects in the hot plate thermal
nociceptive assay and the acetic acid-decreased operant responding for
palatable food assay.



Cancer |
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In @ mouse model of metastatic breast cancer CBD reduced the
aggressiveness of breast cancer cells (McAllister et al. 2007). CBD
inhibited a protein called 1d-1.

Cannabidiol (CBD) also inhibits the formation of new blood vessels,
called angiogenesis, in tumours by different mechanisms (Solinas et al.
2012).

CBD and several cannabis extracts reduced viability of prostate cancer
cells (De Petrocellis et al. 2013).
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According to cell experiments at the University of Rostock, Germany,
CBD inhibits lung cancer metastasis by increasing the concentration of a
certain protein (ICAM-1) (Ramer et al. 2012).

At the Complutense University in Madrid, Spain, the effects of a
combination of cannabinoids and temozolomide (TMZ) were investigated
in the treatment of glioblastoma multiforme in animals (Torres et al.
2011). Treatment with TMZ and submaximal doses of THC and CBD
produced a strong anti-tumoural action.



Dystonia and Dyskinesia

In studies with mice the natural cannabinoid CBD attenuated catalepsy,
characterized by muscular rigidity and fixity of posture (Gomes et al.
2013). Catalepsy was caused by the anti-psychotic drug haloperidol, by
L-nitro-N-arginine (L-NOARG) or by the synthetic cannabinoid
WIN5S5,212-2, which acts similar to THC.



Dependency and Withdrawal
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In a study at the
Paulo, Brazil, a 19-ye ymptoms after
cessation of cannabis use ent with CBD (Crippa et
al. 2013). Daily symptom assessments demonstrated the absence of
significant withdrawal, anxiety and other symptoms during the treatment.
Authors concluded that “CBD can be effective for the treatment of

cannabis withdrawal syndrome.”



Reduction of Appetite and Obesity
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Researchers at the onstrated that
CBD inhibited the incre oy CB1 receptor agonists
(Scopinho et al. 2011). They suggest "that its role as a possible food
intake regulator should be further investigated."

Research with zebra fish and obese mice shows that the cannabinoids
CBD (cannabidiol) and THCV (tetrahydrocannabivarin) reduce fat levels
in liver cells and inhibit the development of fatty liver (Silvestri et al.
2015).
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CBD increased totz atency, the time
needed to fall asleep, day in rats (Chagas et al.
2013). In the animals that received the highest dose the phase of
deepest sleep (so-called slow-wave sleep) was increased. Sedation was
noted as a side effect in some clinical studies (e.g. Consroe et al. 1986).



Ischemia
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The British company GW Phe as been

granted orphan drug designation for cannabidiol (CBD) by the U.S. Food
and Drug Administration for use in treating new-born children with
neonatal hypoxic-ischemic encephalopathy. This is an acute or sub-
acute brain injury due to suffocation caused during the birth process and
resulting from deprivation of oxygen during birth (hypoxia). GW has
developed an intravenous CBD formulation for use in this patient

population. The company wants to commence a Phase 1 trial in the
second half of 2015.
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Diabetes
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function of blood
and “that part of the bene diabetes may be due
to improved endothelium-dependent vasorelaxation” (Stanley et al. 2013).
Scientists at the Medical College of Georgia in Augusta, USA, suggested
that CBD may be a useful novel treatment option for the damage of the
retina in diabetes (diabetic retinopathy) (Liou et al. 2009).

According to research at the National Institutes of Health in Bethesda, USA,
CBD attenuates cardiac dysfunction, oxidative stress, fibrosis, inflammation
and cell death in animal models of diabetic cardiomyopathy (Ohki et al.
2010).



Nausea and Vomiting

In rats the
treatment
(CBDA) (Rock ¢
powerful adjunct or chemotherapy-
induced nausea.” CBDA y in combination with
very low doses of the highly effective anti-nausea drug ondansetron
(Rock et al. 2013Db).

In a study with rats and shrews cannabidiolic acid (CBDA) reduced

nausea and vomiting by enhancing 5-HT1A receptor activation (Rock et
al. 2012).
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Possible Further Medical Uses

Hepatitis
Liver and Bre
Sepsis

Bone Fracture Healing
Skin Diseases
Allergies and Asthma
Side Effects of Doxorubicin
Malaria



Drug Interactions
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According to research at Hokuriku University in Kanazawa, Japan, several
phytocannabinoids (THC, CBN, CBD) reduce the degradation of warfarin
and of diclofenac increasing their effect and duration of action. Warfarin is a
medicinal drug used to reduce blood clotting and diclofenac reduces pain
and inflammation. This cannabinoid effect was due to the inhibition of an
enzyme (CYP2C9) in the liver, which is mainly responsible for the
degradation of THC and CBD (Yamaori et al. 2012).

iteractions with
vileptic drug



any thanks for your attentio




