No Model Dose/route of administration Key findings Ref.
Healthy rodents submitted to painful experience

1 | Male Wistar Rats intra-vl-PAG microinjection of vehicle; CBD (1.5; 3; 6 CBD and CBC: {, ongoing activity of ON and OFF neurons (Maione
submitted to tail flick | nmol) alone or CBD (3 nmol) in combination with the (dose-dependently); 1 antinociceptive responses in the tail etal.
test and selective antagonists of TRPV1 (I-RTX, 1 nmol), CB1 flick-test (effects antagonized by selective antagonists of CB1 2011)
measurement of the | (AM251, 0.5 nmol), adenosine A1 (DPCPX, 0.05 nmol), adenosine Al and TRPA1, but not of TRPV1 receptors); T
electrical activity of TRPA1 (AP18, 6 nmol), 5-HT1A (WAY100635, 0.34 nmol); | endocannabinoid levels in the ventrolateral periaqueductal
anaesthetizes rat’s CBC (3; 6 nmol) alone or CBC (6 nmol) in combination grey
ON and OFF neurons | with I-RTX (1 nmol), AM251 (0.5 nmol), DPCPX (0.05 o
of the rostral nmol) or AP18 (6 nmol); OMDM-2 (selective inhibitor of OMDM-2 and mustard oil: similar effects
ventromedial endocannabinoid cellular reuptake, 1.5; 3 nmol) or
medulla mustard oil (TRPA1 channels agonist, 3; 6 nmol)

2 | Male and female Experiment 1: CBD (0, 10, 30 mg/kg) 15 min before A9- Experiment 1: (Britch et
Sprague-Dawley rats | THC (0, 1.8, 3.2, 5.6, 10 mg/kg); test 15-360 min post-A9- al. 2017)

tested on tail
withdrawal, paw
pressure and
locomotor activity
tests

THC injection

Experiment 2: CBD (30 mg/kg) 13 h or 15 min before A9-
THC (1.8 mg/kg); test 30-480 min post-A9-THC injection

Experiment 3: CBD (30 mg/kg) 13 h or 15 min before A9-
THC (1.8 mg/kg); serum samples taken 30-360 min post-
A9-THC injection

CBD alone: no antinociceptive effects; 1 locomotor activity

CBD+A9-THC: I THC-induced paw pressure but not tail
withdrawal antinociception; I A9-THC-induced
hypolocomotion at lower A9-THC doses

No sex differences in CBD-A9-THC interactions
Experiments 2 and 3:

CBD: no enhancement of A9-THC's effects; {, THC metabolism
(effect greater in females than males)




Male and female Twice-daily treatment with vehicle, CBD (10 mg/kg), A9- A9-THC day 1: more potent in females than in males (both (Greene
Sprague-Dawley rats | THC (3.6 mg/kg females; 9.3 mg/kg males) or CBD+A9- nociceptive tests) etal.
submitted to tail THC for 4 days o 2018)
withdrawal and paw A9—THC. days 1-6: { of potency on the tail withdrawal test

(more in females than males)
pressure tests

CBD+A9-THC days 1-6: greater rightward/downward shifts of

the A9-THC dose-effect curve than A9-THC alone

Day 6 blood samples: higher serum A9-THC levels in CBD+A9-

THC-treated females than in vehicle + A9-THC-treated

females; A9-THC's active metabolite 11-OH- A9-THC and its

inactive metabolite A9-THC-COOH: lower in CBD + A9-THC-

treated rats than in vehicle+ A9-THC-treated rats (both sexes);

CBD: 1 serum levels of the active metabolite cannabinol (both

sexes)
Male Wistar Rats Naloxone (3.0 mg/kg), diazepam (1.5 mg/kg) or CBD (0.75 | Naloxone and CBD: {, nociceptive threshold; { tail-flick (Gongalve
submitted to mg/kg,1.5 mg/kg, 3.0 mg/kg, 4.5 mg/kg, 6.0 mg/kg and latencies setal.
transcutaneous 12.0 mg/kg) i.p. 10 min after the acute administration,10 . . . . ) 2014)
electrical nerve Hz or 150 Hz TENS was performed for 30 min Diazepam: no alterations in the nociceptive threshold
stimulation (TENS)
and the tail-flick test

Neuropathic pain
Sciatic nerve injury Gelatin oral self-administration paradigm - mice A9-THC gelatin: { allodynia; {, hyperalgesia; |, ultrasonic (Abraham
mouse model consumed A9-THC-, CBD-, or morphine-containing vocalizations etal.
gelatins ad libitum for 3 weeks 2020)

CBD gelatin: { allodynia; J, ultrasonic vocalizations




Morphine gelatin: | allodynia (tolerance after 1 week); {
ultrasonic vocalizations

Ligation of L5 spinal | CBD (3, 10, 50 ugii.t.) CBD and its modified derivatives: {, chronic neuropathic pain | (Xiong et
nerve neuropathic . . (positively correlated with cannabinoid potentiation of the a3 | al. 2012)
pain model in rats Dihydroxyl-CBD, DH-CBD (10, 30, 50 mg/kg i-p.) GlyRs, but not with their binding affinity for CB1 and CB2

Didesoxy-CBD, DD-CBD (0.1, 1, 10, 15 mg/kg i.p.) receptors); T glycine currents in dorsal horn neurons in rat

spinal cord slices

Antagonist tested: strychnine 1 uM (GlyR antagonist)
Foramen Rotundum | orally - 5 uL of whole plant extracted hemp oil combined | CBD: |, mechanical allodynia within 1 h with a peak reversal (Vigil et
Inflammatory with a peanut butter vehicle (0.138 mg/kg) effect at 4 h; remained significant throughout the 6 h al. 2020)
Constriction
Trigeminal
Infraorbital Nerve
injury mouse model
Sciatic nerve chronic | Oral administration of CBD (2.5-20 mg/kg) daily from day | CBD in neuropathic pain model: {, hyperalgesia to thermal (Costa et
constriction 7 to 14 after the injury and mechanical stimuli; the 20 mg/kg dose normalized PGE; al. 2007)

Antagonists tested: capsazepine, rimonabant, SR144528

plasma concentration and paw tissue malondialdehyde, NO
and glutathione-related enzymes levels

Vanilloid antagonist capsazepine: prevention of anti-
hyperalgesic effect

Cannabinoid receptor antagonists (rimonabant and
SR144528): no effect on the withdrawal threshold




9 | Mouse chronic Subcutaneous A9THC, CBD and A9-THC:CBD co- A9-THC: |, mechanical and cold allodynia; > motor (Casey,
constriction injury administration in doses: 0.01-56 mg/kg incoordination, catalepsy, sedation (dose-dependently) Atwal,
(CCl) model of ) ) and
neuropathic pain Antagonists tested: AM281, AM630 (3 mg/kg) CBD: | aII'odynla (dose-dependently, smaller effect than A9- Vaughan

THC); no side effects 2017)
A9-THC:CBD co-administration: {, allodynia (dose-

dependently); 200-fold increase in anti-allodynic potency (at

low doses); only high doses gave side effects (similar to A9-

THC alone)

AM?281 (CB1 receptor antagonist): abolition of the THC effect

on mechanical allodynia and cold allodynia (only parital)

10 | Spinal cord injury CBD 1,5 mg/kg i.p. for 10 weeks CBD: | pro-inflammatory cytokines and chemokines; | (Li etal.
mouse model moderate to severe thermal sensitivity development 2018)

(compared to vehicle group)

11 | Peripheral sciatic Orally, in medium chain triglyceride oil, for 14 days All groups: | hypersensitivity in male rats (particularly CBD: (Linher-
nerve cuff (surgically A9-THC combination); I beneficial changes in myelinated AR | Melville
induced neuropathic CBD - 25 mg/60 kg per day mechanoreceptive fibers et al.
pain rat model) A9-THC - 5 mg/60 kg per day 2020)

CBD: A9-THC - 12,5:12,5 mg/60 kg per day

12 | Naive rats and 1. Intravenous (i.v.) increasing doses of CBD (0.1-1.0 Naive rats: acute CBD {, the firing rate of 5-HT neurons in (De
Spared nerve injury mg/kg) - naive rats only dorsal raphe nucleus (blocked by WAY100635, 5SHT1A Gregorio
neuropathic pain rat ) antagonist and capsazepine, the TRPV1 antagonist); repeated | etal.
model Antagonists tested: WAY 100635 (300 mg/kg), AM 251 (1 CBD 1 5-HT firing through desensitization of 5-HT1A 2019)

mg/kg), capsazepine (1 mg/kg) i.v.

receptors




2. Repeated treatment with CBD (5 mg/kg/day,
subcutaneously, for 7 days - naive and SNI rats

Antagonists tested: WAY (2 mg/kg, capsazepine (10
mg/kg) subcutaneously

SNI rats: repeated CBD |, mechanical allodynia (blocked by
capsazepine and partially by WAY100635), anxiety-like
behavior (blocked by WAY100635); normalized 5-HT activity

13 | Paclitaxel (PAC)- CBD 5 or 10 mg/kg i.p. CBD: prevention of cold and mechanical allodynia (Ward et
induced allodynia development al. 2011)
mouse model

14 | PAC-induced CBD pretreatment (2.5, 5.0 mg/kg, i.p.) CBD: PAC-induced mechanical sensitivity prevention (effect (Ward et
neuropathic pain . reversed by the 5-HT1A antagonist, but not the CB1 or CB2 al. 2014)
mouse model Antagonists tested: SR141716A' (CB1), SR144528 (CB2), antagonists)

WAY100635 (5HT-1A) 5 mg/kg i.p.
CBD + PAC: additive to synergistic inhibition of breast cancer
cell viability

15 | PAC, oxaliplatin or Paclitaxel-treated mice pretreated with CBD (0.625-20.0 | CBD alone: |, mechanical allodynia in PAC- and oxaliplatin- (King et
vincristine-induced mg/kg i.p.), A9-THC (0.625-20.0 mg/kg i.p.) or CBD + A9- | treated mice al. 2017)
neuropathic pain THC (0.04 + 0.04-20.0 + 20.0 mg/kg i.p.) . L L
mouse model A9-THC alone: ' mechanical allodynia in PAC- and vincristine-

Oxaliplatin/vincristine-treated mice pretreated with CBD | treated mice
'(r1|-|f:5.:(1:(|;|(3) (rggl/ g grr:gp;lz'gﬁ'?-izlico(ig?ng}i/gk(g:ég ‘i). :r) hs- CBD + A9-THC: synergistic effect of low, ineffective doses

16 | Cisplatin-induced Experiment 1: after 8 daily administrations of cisplatin Experiment 1: | neuropathy in all groups (Harris et

neuropathy mouse (2,3 mg/kg): vehicle, 100 mg/kg gabapentin, 2 mg/kg A9- al. 2016)

model

THC, or 2 mg/kg CBD i.p.

Experiment 2: no prevention of neuropathy development




Experiment 2: CBD (0.0, 0.5, 1.0, and 2.0 mg/kg) or A9-
THC (0.0, 0.5, 1.0, and 2.0 mg/kg) i.p. 30 min prior to
cisplatin administration

17 | Cisplatin-induced CBD 2.5 to 10 mg/kg i.p. every day, starting 1.5 h before CBD: { induced oxidative/nitrosative stress, inflammation, (Pan et al.
nephropathy mouse | the cisplatin exposure cell death in the kidney; 1 renal function 2009)
model

18 | Murine type | CBD: 0.1; 1; 2 mg/kg intranasal (i.n.) or 1; 10; 20 mg/kg Moderate-high doses of intranasal and i.p. CBD: {, (Toth et
diabetic peripheral i.p. neuropathic pain; J, microglial density in the dorsal spinal al. 2010)
neuropathic pain . . . cord and phosphorylated p38 MAPK
model Nabilone (nonselective CB1 and CB2 agonist): 0.01; 0.03;

0.06 mg/kgi.n. or 0.01; 0.3; 0.6 mg/kg i.p. CB1 and CB2 agonists: {, nociception, no effect on microglial
. ) density in the dorsal spinal cord and phosphorylation of p38
WIN55212-2 (CB1 agonist): 0.01; 0.03; 0.06 mg/kg i.n. or MAPK
0.01; 0.3; 0.6 mg/kg i.p.
. . CB1 or CB2 antagonists: no pronociceptive effects itself
SR144528 (CB2 antagonist): 0.01; 0.1; 0.2 mg/kg i.n. or
0.1; 1; 2 mg/kg i.p.
SR141716A (CB1 antagonist): 0.01 mg/kg; 0.1 mg/kg; 0.2
mg/kgi.n. or 0.1; 1; 2 mg/kg i.p.

19 | Spontaneous non- Daily 5 mg/kg CBD or control vehicle i.p. five times weekly | CBD: delay in type 1 diabetes development; | leukocyte (Lehmann
obese type 1 for ten weeks activation; I functional capillary density in the pancreatic etal.
diabetes mouse microcirculation 2016)
model

20 | Streptozotocin- CBD (0.1, 0.3 or 3 mg/kg, i.p.) acutely or subchronically Acute CBD (0.3 and 3 mg/kg): anti-allodynic effect (Jesus et

induced diabetic

(for 14 days)

al. 2019)




neuropathy model in
rats

Antagonists tested: AM251 (CB1 receptor antagonist)
1mg/kgi.p.; AM630 (CB2 receptor antagonist) 1 mg/kg
i.p.; strychnine hydrochloride (glycine receptor
antagonist) 10ug/20uL i.t.; WAY100135 (serotonin
receptor 5-HT1A antagonist) 10ug/20uL i.t.

CB1, CB2 receptor or glycine receptor antagonists
pretreatment (AM251, AM630, strychnine): no alteration in
the antinociceptive effect of CBD (3 mg/kg); WAY100135
pretreatment: prevention of the antinociceptive effect of CBD
(3 mg/kg)

Subchronic CBD (0.3 or 3 mg/kg): \' mechanical allodynia;
prevented the lowering of spinal cord level of serotonin in
diabetic rats (0.3 mg/kg dose)

Inflammatory pain

21 | Inflammatory pain CBD: 3,10,50ugi.t. CBD and its modified derivatives: {, chronic inflammatory pain | (Xiong et

models: ) ) (positively correlated with cannabinoid potentiation of the al. 2012)
Dihydroxyl-CBD (DH-CBD): 10, 30, 50 mg/kg i.p. alfa3 GlyRs, but not with their binding affinity for CB1 and CB2

.1..Intr.aplar;t1aor | Didesoxy-CBD (DD-CBD): 0.1, 1, 10, 50 mg/kg i.p. or 0.1, receptors); I glycine currents in dorsal horn neurons in rat
g:zlc;:eoﬁeu:d’s 10 pgi.t. spinal cord slices
adjuvant (CFA_to Antagonist tested: strychnine 1 uM (GlyR antagonist) Strychnine (GlyR antagonist): abolished IGly and the
the left hind paw potentiation of DH-CBD
2. CFA suspended in DD-CBD (i.t. or i.p.): antagonized the DH-CBD-induced
an oil/saline injected analgesic effect (dose-dependently)
s.c. into the plantar
surface of the left
hind paw

22 | CFAintraplantar Oral administration of CBD (20 mg/kg) daily from day 7 to | CBD in neuropathic pain model: | hyperalgesia to thermal (Costa et
injection 14 after the intraplantar injection and mechanical stimuli; {, PGE3, NO, glutathione-related al. 2007)

enzymes




inflammatory pain in
rats

Capsazepine (vanilloid receptor antagonist), but not
cannabinoid receptor antagonists (rimonabant and
SR144528): prevented the anti-hyperalgesic effect of CBD

23 | CFA-induced A9-THC (0.0-4.0 mg/kg, i.p.) or CBD (0.0-10 mg/kg, i.p.) A9-THC: { pain-related behavior; no effect on hind paw (Britch et
inflammatory pain twice daily for 3 days edema; little tolerance developed; little to no change in serum | al. 2020)
cytokines
CBD: { IL-1B, IL-10, IFN-y; ™ IL-6; minimal effect on
inflammatory pain
24 | a. Two murine a. Croton oil model: 100 uL of 10 mg/mL CBD CBD in both models: |, proinflammatory cytokines IL-6 and (Verrico
models of induced LPS model: 1. 10. or 100 ug CBD i ther CBD (100 TNF-a; 1 anti-inflammatory IL-10 etal.
inflammation (100 uL modet: L, 28, or ug -p. or efther ( 2020)

of 2,5 % Croton oil in
acetone topically
applied to the right
ear or 200 ng LPS

i.p.)

b. In vitro models:
mouse monocyte cell
line; human
monocyte cell line;
primary mouse
PBMC; primary
human PBMC cell
lines SEB or LPS pre-
treated

mg) or 18.3% methyl salicylate/16% menthol topically at
the LPS injection site

b. 100 ng/ml CBD




25 | LPS-induced 75 mg/kg CBD in corn oil (CO) by oral gavage (delivered CBD: M pro-inflammatory cytokine mRNA production (TNFa, (Karmaus
pulmonary 0.1 ml/10 g body weight) or CO (vehicle) for 3 days IL-6, IL-23, Gcsf) etal.
inflammation in mice 2013)

26 | Carrageenan-induced | I.p. pre-carrageenan: VEH or CBDA (10, 1000 pg/kg) CBDA i.p. 60 min prior to carrageenan (but not 60 min after (Rock,
acute inflammation carrageenan):\, hyperalgesia and inflammation Limebeer,
in the rat hind paw Oral pre-carrageenan group: VEH; CBDA (0.1, 1, 10, 100, and

1000 pg/kg); A9-THC (100, 1000 pg/kg); or CBD (100, A9-THC orally 60 min prior to carrageenan: |, hyperalgesia Parker
10,000 pg/kg) and inflammation 2018)
l.p. post-carrageenan group: CBDA (10, 1000 pg/kg) or CBDA orally 60 min prior to carrageenan: | hyperalgesia
VEH 60 min after carrageenan . .
CBD orally 60 min prior to carrageenan: no effect
Antagonist tested: rimonabant (a CB1 antagonist); . .
AMG9810 (a TRPV1 antagonist) 1 ma/ka i.p. .Comblned.low doses of CBDA and A9-THC: {, hyperalgesia and
inflammation
The effects of A9-THC were blocked by rimonabant, while
CBDA'’s effects were blocked by AMG9810

27 | Autoimmune Sativex-like combination of A9-THC-BDS (10 mg/kg) and Sativex-like combination and A9-THC-BDS alone: {, (Moreno-
encephalitis (EAE) CBD-BDS (10 mg/kg) with A9-THC-BDS (20 mg/kg) or CBD- | neurological deficits; { number and extent of cell aggregates | Martet et
model of Multiple BDS (20 mg/k i.p. in the spinal cord (derived from cell infiltration to the CNS) al. 2015)

Sclerosis in mice

(BDS — botanical drug substance)

Antagonists tested: rimonabant (CB1 antagonist);
TO070907 (PAR-y inhibitor) 5 mg/kg

CBD-BDS alone: disease delay only

Rimonabant: reversion of neurological benefits and reduction
of cell aggregates in A9-THC-BDC-treated group

T0070907: no effect




28 | Autoimmune CBD: 5 mg/kgi.p. CBD: | severity of the clinical signs of EAE; |, axonal damage | (Kozela et
encephalomyelitis and inflammation; |, microglial activation and T-cell al. 2011)
(EAE) induced by recruitment in the spinal cord mice
myelinoligodendrocy
te glycoprotein
(MOG) in mice

Arthritis and osteoarthritis (OA)
29 | Spontaneous canine | Placebo; 20 mg/day (0.5 mg/kg) naked CBD; 50 mg/day CBD: { pain; I mobility (Verrico
OA (1.2 mg/kg) naked CBD; or 20 mg/day liposomal CBD etal.
2020)
30 | Canine OA 1. Single-dose of CBD enriched (2 or 8 mg/kg) oil CBD: { pain; 1 activity; 1 alkaline phosphatase in serum (Gamble
etal.
2. CBD oil (2 mg/kg) or placebo oil every 12 h for 4 weeks 2018)
with a 2-week washout period

31 | 3 mg MIA-induced Electrophysiological experiments: i.a. infusion of CBD Peripheral CBD: { joint afferent firing rate (dose (Philpott,

OA Rat model (100, 200, or 300 mg in 100 mL) or vehicle (100 mL) dependently); P withdrawal threshold and weight bearing O’Brien,
and
Behavioral experiments: vehicle (50 mL) or CBD (100-300 | Local CBD: { transient joint inflammation McDougal
mg/50 mL) i.a. . . . .
Prophylactic CBD: prevention of joint pain development; 12017)

Inflammation measures: 50-mL bolus of CBD (300 mg) or
vehicle topically over the exposed knee joint

neuroprotective effect

CB receptor antagonists AM281 (CB1) and AM630 (CB2): no
effect on CBD-induced analgesia

TRPV1 antagonist SB-366791: inhibited analgesic effect of CBD




32 | Rat complete CBD transdermal gels (0.6, 3.1, 6.2 or 62.3 mg/day) CBD 6.2 and 62 mg/kg: { joint swelling, limb posture scores (Hammell
Freund’s adjuvant- applied for 4 consecutive days after arthritis induction as a rating of spontaneous pain, immune cell infiltration, etal.
induced synovial membrane thickening (dose-dependently); restored 2016)
monoarthritic knee paw withdrawal latency; {, pro-inflammatory biomarkers in
joint model spinal cord (CGRP, OX42) and dorsal root ganglia (TNFa)

33 | Murine collagen- i.p. daily administration of 20 mg/kg; 10 mg/kg; 5 mg/kg; | CBD in vivo: | arthritis progression; similar effectiveness (Malfait
induced arthritis and 2.5 mg/kg (until day 10 of arthritis) when administrated orally and i.p.; {, of LPS-induced rise in etal.

serum TNFa 2000)
CBD ex vivo: |, collagen II-specific proliferation (draining

lymph node cells from CBD-treated mice); { IFN-y and TNFa
production by knee synovial cells

CBC in vitro: 4, lymphocyte proliferation (dose-dependently);
blockade of the Zymosan-triggered reactive oxygen species in
neutrophils

34 | Rheumatoid arthritis | CBD (0; 0.5; 1; 5; 10; 20 uM) CBD: { cell viability and proliferation; {, IL-6, IL-8, MMP-3 (Lowin et
synovial fibroblasts production; 1 intracellular calcium and uptake of the cationic | al. 2020)

in vitro culture

Antagonists tested: A967079 (TRPA1 antagonist);
capsazepine (TRPV1 antagonist); cyclosporin A (inhibitor
of the mitochondrial permeability transition pore); DIDS
(voltage-dependent anion-selective channel inhibitor);
Decynium-22 (inhibitor for all organic cation transporter
isoforms)

viability dye PoPo3

A967079 (but not capsazepine): | effects of CBD on calcium
and PoPo3 uptake

Cyclosporin A: blockade of the CBD’s effect on cell viability and
IL-8 production




35 | Human articular CBD (3-30 or 10-100 uM); AM251 and AM630 (CB1 and CBD: { cell viability after (concentrations greater than 4 uM); | (Winklma
chondrocytes in vitro | CB2 receptors antagonists respectively, 2-16 uM) CdCI2 M caspase 3/7 activity; " in the early apoptotic cell yretal.
culture (Ca2+ channel blocker); Nifedipine (blocker of voltage- population; elevated Ca®*; depolarization of the cell 2019)

gated L-type Ca2+ channels) membrane potential; I Erk1/2 phosphorylation
AM251: inhibition of the Ca?*; reduction of the toxic effects of
CBD
Other pain models
36 | Rat model of incision | a. Intraperitoneal CBD (0.3-30 mg/kg) CBD (3 and 10 mg/kg) i.p.: ' mechanical allodynia (Genaro
ain etal.
P b. CBD (5-40 nmol/0.25 mL) injected into the rACC CBD (1 and 3 mg/kg) i.p.: reversal of conditioned place 2017)
preference, produced by peripheral nerve block
CBD (10-40 nmol/0.25 mL) into the rACC: J, mechanical
allodynia (dose-dependently)
CBD (5 nmol/0.25 mL): no change in allodynia; { peripheral
nerve block-induced conditioned place preference
CBD i.p. or into the rACC at doses that did not change the
incision pain: conditioned place preference induction

37 | NGF-induced Intramuscular (10 ul) injection of: CBD (1 or 5 mg/ml), CBD or CBN: {, NGF-induced mechanical sensitization (Wong

mechanical CBN (1 mg/ml), CBC (1 mg/ml) and CBD/CBN combination o ] o and
e CBD/CBN combinations: |, mechanical sensitization (longer- .

sensitization in (1:1 or 5:1 mg/ml) lasting th ith dal Cairns

female rats (a rat asting than either compound alone) 2019)

model of myofascial
pain)

CBD, CBN, CBD/CBN combination: I mechanical threshold of
masseter muscle mechanoreceptors (however, CBD/CBN at a
higher ratio reduced the duration of this effect)




CBC: no effect on behavioral mechanical withdrawal threshold

38 | Animal models with Intracerebroventricular injection of CBD (10 nmol); In vivo CBD or BD1063: I morphine-evoked supraspinal (Rodrigue
a critical role of morphine (6 nmol); 61R agonist PPCC (3 nmol); c1R antinociception; - NMDA-induced convulsive syndrome; z-Mufioz
NMDAR overactivity: | antagonist BD1063 and progesterone (3 nmol); the infarct size caused by permanent unilateral middle etal.
opioid analgesia WAY100635 (5 nmol) cerebral artery occlusion 2018)
attenuation, NMDA- . . .

. . 01R knock-out mice and PRE084 and PPCC in WT mice:
induced convulsive )
reduction of CBD’s effects
syndrome and
ischemic stroke
39 | 3 mouse pain a: morphine (0.32-10 mg/kg); CBD (10-40 mg/kg) or its Morphine alone: |, nociception in all three models (Neelakan
models: combination . o L tan etal.
CBD alone: |/ nociception in the acetic acid-stimulated 2015)
a. acetic acid- b: morphine (0.1-0.32 mg/kg); CBD (5.0-40.0 mg/kg) or stretching assay only
stimulated stretching | its combination o ) o )
Combinations of CBD and morphine: synergistic effects in
b. acetic acid- c: morphine (1.0-32 mg/kg); CBD (3.2—-32 mg/kg) or its reversing acetic acid-stimulated stretching model; subadditive
decreased operant combination effects in the hot plate thermal nociceptive assay and the
responding for acetic acid-decreased operant responding for palatable food
palatable food assay
c. hot plate thermal
nociception
40 | 6-hydroxydopamine- | CBD: 10, 30 and 100 mg/kg i.p. CBD (acute and chronic): {, hyperalgesia and allodynia (Crivelaro
induced Parkinson . . ) . do
. Morphine: 10mg/kg i.p. Ineffective doses URB597 or capsazepine: enhancement of the .
Disease mouse o . Nascimen
. . . . CBD-evoked antinociception
model celecoxib (non-steroidal anti-inflammatory): 20mg/kg i.p. toetal.

2020)




URB597 (FAAH inhibitor): 0.5mg/kg i.p.
AM251 (CB1 antagonist): 1mg/kg i.p.
Capsazepine (TRPV1 antagonist): 5mg/kg i.p.

SCH336 (CB2 inverse agonist): 2mg/kg i.p.

AM251 or SCH336: prevention of the antinociceptive effect of
CBD

41 | Corneal hyperalgesia | CBD; A8-THC; HU-308 dissolved in soybean oil (0.2-5%), CBD, A8-THC, HU-308 in WT mice: {, pain score and (Thapa et
induced by chemical | topically administered (5 ul) to cauterized corneas 30, 60, | neutrophil infiltration al. 2018)
cauterization of the | and 120 min post cauterization )

e AM251: blockade of A8-THC effect (WT mice)
corneal epithelium in . .
. Antagonists tested: AM251 (2 mg/kg i.p.), WAY100635 (1 .
wild-type and CB2R . WAY 100635: blockade of CBD effect (WT mice)
K . mg/kgi.p.)
nockout mice
CBD, A8-THC in CB2R knockout mice: | pain score and
neutrophil infiltration
HU-308 in CB2R knockout mice: no effect on pain score and
neutrophil infiltration

42 | Formalin-evoked i.p. preadministration of A9-THC (1 or 2.5 mg/kg); CBD (5 | A9-THC alone: {, nociceptive behaviour; 1 corticosterone (Finn et

nociceptive mg/kg); morphine (2 mg/kg), AS-THC + morphine; AS-THC | response; I the 4-hydroxy-3-methoxyphenylglycol : al. 2004)

behaviour (rat model
of persistent pain)

+CBD

noradrenaline ratio in the hypothalamus
CBD alone: no effect
Morphine alone: |, nociceptive behaviour

A9-THC + morphine: {, nociceptive behaviour to a greater
extent than either drug alone (second phase only); 1 levels of
thalamic 5-hydroxytryptamine; |, locomotor activity

A9-THC + CBD: no modulation of the A9-THC effects




Clinical studies

43 | 7 patients with Increased doses from 50 to 150 mg CBD twice a day for 3 | After 3 weeks of CBD treatment: well-tolerated, mild adverse | (Cufietti
kidney transplant- weeks effects, variable plasma levels of tacrolimus etal.
related pain 2018)

44 | 72 children and 60 CBD 5 mg/kg/day titrated it up to a maximum dosage of CBD: | of the score of Chalfont Seizure Severity Scale (from (Szaflarski
adults with 50 mg/kg/day or placebo 80.7 at baseline to 39.2 at 12weeks); |, of seizure frequency et al.
treatment-resistant from a mean of 144.4 to 52.2 at 12 weeks) 2018)
epilepsy - . L

Similar effects in pediatric and adult groups.

45 | 225 patients with CBD 10 or 20 mg/kg per day or placebo CBD: { in seizure frequency (41.9% in the 20 mg/kg CBD (Devinsky
Lennox—Gastaut group, 37.2% in the 10 mg/kg CBD group, and 17.2% in the etal.
syndrome placebo group) 2018)

Adverse events: somnolence, decreased appetite, diarrhea
(more frequently in the higher-dose group)

46 | 366 patients with CBD oral solution (Epidiolex; 100 mg/mL), titrated from CBD: { monthly total seizure frequency (from 48% to 57% (Thiele et

Lennox-Gastaut 2.5 to 20 mg/kg/day or placebo across all 12-week periods through week 48); 1 patient's al. 2018)

syndrome

overall condition (88%).

The most common adverse effects were diarrhea (26.8%),
somnolence (23.5%), and convulsion (21.3%), liver
transaminase elevations (10.1%).




47 | 607 patients with CBD (Epidiolex®; 100 mg/mL) in oral solution at 2-10 CBD: 4 median monthly major motor seizures by 50% and (Laux et
Lennox-Gastaut mg/kg/day, titrated until tolerability limit or a maximum total seizures by 44% al. 2019)
syndrome or Dravet | dose of 25-50 mg/kg/day. )
syndrome Acceptable safety profile; adverse effects: somnolence (30%)

and diarrhea (24%)

48 | 120 children and CBD 20 mg/kg/day or placebo CBD: | the median frequency of convulsive seizures per (Devinsky
young adults with month (from 12.4 to 5.9); " patient’s overall condition etal.
the Dravet syndrome 2017)
and drug-resistant
seizures

49 | 97 patients with CDB gels containing 15.7 mg CBD, 0.5 mg THC, 0.3 mg After 8 weeks of treatment: elimination of opioid use in 53% (Capano,
chronic pain (at least | cannabidivarin (CBDV), 0.9 mg cannabidiolic acid (CBDA), | of patients; improvement of the quality of life in 94% of Weaver,
3 years) who have 0.8 mg cannabichrome (CBC), and >1% botanical terpene | patients; significant relationship between CBD and Pittsburgh | and
been on opioids for blend Sleep Quality Index and Pain Intensity and Interference Burkman
at least 1 year . 2020)

Almost all participants (91) used two soft gels (~¥30 mg)
daily

50 | 20 chronic pain Single vapor inhalation of 4 different cannabis varieties: All drugs: significant effect on spontaneous or electrical pain (Van De
patients with Bedrocan (22.4 mg A9-THC, <1 mg CBD), Bediol (13.4 mg [ responses (although more subjects receiving Bediol displayed | Donk et
fibromyalgia A9-THC, 17.8 mg CBD, Bedrolite (18.4 mg CBD, <1 mg A9- | a 30% decrease in pain scores compared to placebo) al. 2019)

THC), placebo (no CBB or A9-THC) . o o .
Cannabis varieties containing THC: | pressure pain threshold

51 | 20 multiple sclerosis | Cannabis-based medicine extract (Sativex) in a spray After 4 weeks of Sativex treatment in neuropathic pain (Russo et
patients (10 with and | containing THC (27 mg/mL) and CBD (25 mg/mL), with patients: |, rating; P quality of life (effects paralleled by an al. 2016)

10 without
neuropathic pain)

ethanol/propylene glycol (50:50) excipient. Each

increase of fronto-central y-band oscillation and pain-motor
integration strength)




actuation delivers 100 mL of spray, mean number of
sprays daily administered was eight.

52 | 16 patients with Nabiximols, an oral mucosal spray combining A9-THC with | After 4 weeks of Nabiximols treatment: no significant (Lynch,
chemotherapy- CBD, minor cannabinoids and terpenoids, ethanol and difference in the pain intensity between the treatment and Cesar-
induced neuropathic | propylene glycol excipients, and peppermint flavoring placebo groups Rittenber
pain : . . .. |8and

F|v.e participants reported a two-point or greater reduction in Hohmann
pain 2014)

53 | 234 patients with A9-THC/CBD oral mucosal spray for a 38 weeks in A9-THC/CBD group after 38 weeks of treatment: |, pain score | (Hoggart
peripheral addition to current analgesic therapy, each 100 uL (from mean 6.9 to 4.2); at least half of all patients reported a etal.
neuropathic pain or | actuation of spray delivered 2.7 mg of THC and 2.5 mg of [ 30 % improvement at all time points in sleep quality, 2015)
allodynia associated | CBD (maximum of eight sprays per 3 h period and 24 neuropathic pain, subject global impression of change and EQ-
with diabetes actuations every 24 h) 5D questionnaire

54 | 303 patients with Self-administered oral mucosal spray (100 pL) containing | A9-THC/CBD group after 24 weeks of treatment: { pain score; | (Serpell et
peripheral 2.7 mg of A9-THC and 2.5 mg of CBD (maximum of eight M sleep quality and Subject Global Impression of Change al. 2014)
neuropathic pain and | sprays in a 3 h period up to a maximum of 24 sprays per
allodynia 24 h period)

55 | 177 patients with 100 pL actuation of A9-THC/CBD spray (2.7 mg of THC A9-THC/CBD group after 2 weeks of treatment: J, pain in (Johnson
cancer-related pain and 2.5 mg of CBD); A9-THC (2.7 mg of A9-THC) or Numeral Rating Scale; reduction of more than 30% from etal.
experiencing placebo (excipients plus colorants) to the oral mucosa baseline pain (twice as many patients in comparison to 2010)

inadequate analgesia
despite chronic
opioid dosing

self-administered to patient’s optimal dose (maximum of
eight actuations in a 3 h period up to a maximum of 48
sprays per 24 h period)

placebo); nausea and vomiting side effects

A9-THC group after 2 weeks of treatment: similar to placebo




56 | 43 patients with 100 pL actuation of A9-THC/CBD spray (2.7 mg of THC A9-THC/CBD spray patients: {, pain severity, insomnia and (Johnson
cancer-related pain and 2.5 mg of CBD); A9-THC (2.7 mg of A9-THC) or fatigue etal.
experiencing placebo (excipients plus colorants) to the oral mucosa 2013)
inadequate analgesia | self-administered to patient’s optimal dose (maximum of
despite chronic eight actuations in a 3 h period up to a maximum of 48
opioid dosing sprays per 24 h period)

57 | 29 patients with Topical Theramu Relieve CBD compound cream (250 mg | CBD group after 4 weeks of treatment: {, intense pain, sharp | (Xu et al.
symptomatic of CBD per 3 fl. 0z), or placebo emu oil cream, applied pain, cold and itchy sensations (compared to the placebo); no | 2019)
peripheral topically to the symptomatic areas up to four times per adverse events
neuropathy day during 4 weeks

58 | 263 patients with Nabiximols at a low dose (1-4 sprays/day), medium dose | After 35 days of treatment: proportion of patients reporting (Portenoy
advanced cancer and | (6—10 sprays/day), or high dose (11-16 sprays/day). Each | analgesia was greater for nabiximols than placebo overall, and | et al.
opioid-refractory actuation delivered 100 mL of fluid to the oral mucosa specifically in the low-dose and medium-dose groups 2012)

pain

contained 2.7 mg A9-THC and 2.5 mg CBD

(secondary continuous responder analysis of average);
guestionnaires showed no significant group differences;
adverse effects in a high-dose group only
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