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Cannabis in Thai conventional medicine: Friend or Foe?
Sukpapohn Phummisutthigoon’, PhD, Tanawan Kummalue?’, MD, PhD

" Division of Physiology, Department of Preclinical Sciences, Faculty of Medicine,
BangkokThonburi University, Bangkok, Thailand 10170

2 Department of Medicine, Faculty of Medicine, Bangkok Thonburi University,
Bangkok, Thailand 10170

Cannabis has been prescribed as medicine for over a hundred years, especially in the field of traditional medicine.
Cannabis has various therapeutic properties, such as analgesic and sedative properties, to relax patients’ minds and
relieve pain symptoms. Under the restriction for over decades, recently cannabis has been taken out of regulations with
the permission of the Thai government. Nowadays, there are two fields of cannabis usage in Thailand, i.e., conventional
medicine, which uses cannabis oil as complementary and alternative medicine, and traditional medicine, which uses
cannabis in the form of cannabis oil and crude extract of leaves, including stems and roots in the mixture. This article
will briefly review the benefits and adverse events (AEs) of cannabis use in conventional medicine, including the
endocannabinoid system and cannabinoid receptors.
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herbal recipes for treating insomnia, increasing appetite,
and alleviating pain from all kinds of organs before under
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INTRODUCTION of cannabis usage in Thailand, i.e, conventional
Cannabis has been prescribed as medicine for over a medicine, which uses cannabis oil as complementary and
hundred years, especially in the field of traditional alternative medicine, and traditional medicine, which
medicine. The earliest evidence of cannabis use was uses cannabis in the form of cannabis oil and crude
found in China. In Chinese history, cannabis was extract of leaves, including stems and roots in the
recorded for treating more than 100 ailments, including mixture. This article will briefly review the benefits and
gouty arthritis, rheumatic diseases, analgesic, and adverse events (AEs) of cannabis use in conventional
malaria, which was used in the form of cannabis mixture medicine, including the endocannabinoid system and
[1]. Cannabis has spread quickly throughout India, Arab, cannabinoid receptors.

Africa, South America, and Western Europe. In Europe, it
was prescribed with analgesic and sedative properties to
relax patients’ minds and relieve pain symptoms.
Cannabis use in medicine increased in the late

Endocannabinoid system (ECS) and
cannabinoid receptors
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In the human body, endogenous cannabinoids and
the endocannabinoid system have emerged over the last
twenty-five years. The Endocannabinoid system is
composed of endogenous cannabinoids, cannabinoid
receptors, and enzymes involved in synthesis and
degradation. Endogenous cannabinoids, such as
anandamide and 2-AG, are synthesized and degraded by
different enzymes. 2-AG is biosynthesized by the
sequential hydrolysis of an archidonoyl-containing PIP2
and diacylglycerol lipase (DAGL), as the primary pathway.
The secondary pathway is occurred by cleavage of the
phosphatidyl inositol precursor by a phospholipase A. 2-
AG degradation is caused by three hydrolytic enzymes,
i.e., monoacylglycerol lipase (MGL), and alpha/beta
domain hydrolases 6 and 12 (ABHD-6 and 12).
Interestingly, 2-AG is an important metabolic
intermediate in lipid synthesis, especially as a major
source of arachidonic acid in prostaglandin synthesis [2-
4]. For anandamide, most are produced from N-
arachidonoyl phosphatidyl ethanol (NAPE) with multiple
pathways, for example, the pathway synthesized by the
hydrolysis of NAPE with a NAPE-specific phospholipase
D [5]. The anandamide degradation in the CNS is usually
by the enzyme fatty acid amino hydrolase (FAAH) from
anandamide to arachidonic acid and ethanolamine. The
second and minor pathway for degradation of
anandamide is oxidation with cyclooxygenase-2 (COX-2),
to create prostamides [2]. These compounds have
therapeutic effects for treating intraocular hypertension.

Endocannabinoids are mostly involved in the
suppression of synaptic transmission in the nervous
system. Upon the neuronal activation at presynaptic
sites, the specific neurotransmitters are liberated and
acted on the postsynaptic sites. Then the
endocannabinoids are released from postsynaptic
neurons and targeted CB receptors located on
presynaptic neuronal terminals. This process represents
the retrograde endocannabinoid signaling as negative
feedback in the nervous system. The functions of
endocannabinoids are mediated through cannabinoid
receptors, CB1 and CB2. CB1 receptor (CB1R) is encoded
by the gene CNR1 located at chromosome 6qg14-15,
whereas CB2 receptor (CB2R) is encoded by the gene
CNR2 located at chromosome 1p36 [6]. CB1R has more
amino acids than CB2R, containing 472 amino acids as
compared to 360 amino acids, respectively [7].
Considering of the endocannabinoid agonistic
activation, 2-AG is a full agonist toward CB1R and CB2R,
while anandamide is a weakly and partial agonist to both
receptors [8].

CB1R is classified in the group of G protein-coupled
receptors (GPCR), which are primarily localized in the cell
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membrane. In functional studies, the CB1Rs are
expressed both in glutamate and GABA neurons at
similar levels. Other neuronal types, such as
noradrenergic and dopaminergic neurons, contain low
to moderate levels of CB1R [9]. The highest level of CB1R
expression is found in the brain, especially in the cerebral
cortex, septum, amygdala, hypothalamus, and parts of
the brainstem and dorsal horn of the spinal cord. Region
such as the thalamus and ventral horn of the spinal cord
shows low CB1R expression [10]. The activation of CB1R
results in two major downstream effects of ion channels
and intracellular kinases regulation, such as inhibition of
adenylyl cyclase. Previous studies demonstrated that the
CB1R modulation of neurotransmitters function could be
through  the inhibition of calcium channels
independently of cAMP. Intracellular signaling cascades
of CB1R signaling, including MAP kinases, mTOR
pathway, and RAK pathway, were demonstrated [11]. The
levels of CB1R expression remarkably fluctuate in various
pathologies and diseases.

CB2R is in the group of G protein-coupled receptors
(GPCR), which suppresses the adenylyl cyclase and the
formation of cCAMP upon receptor activation. In contrast,
the distribution of CB2R was predominantly identified in
peripheral organs with immune cells, such as the spleen,
tonsils, thymus, and leukocytes, with the moderate
expression of CB2R in other tissues, including the
cardiovascular system, Gl tract and liver, and
reproductive system [12]. CB2R has much lower
expression in the brain when compared to other organs.
However, it still plays important roles in neurological
activities, such as nociception, drug addiction, and
neuroinflammation [13]. Notably, upregulation of CB2R
is found in response to immune activation and
inflammation.

Naturally occurring cannabis and
cannabinoid

The naturally occurring cannabis family has three
major species, i.e., Cannabis sativa, Cannabis indica, and
Cannabis ruderalis. In Thailand, the common species
found in Cannabis sativa, named in Thai “Hang-Kra-Rok”
which grows spread throughout the Northeastern part of
Thailand, such as Sakonnakorn province. The cannabis
plant usually contains more than 100 cannabinoids
which can be classified into 11 chemical classes, such as
terpenes, carbohydrates, fatty acids, amides, amines,
phytosterols, phenolic compounds, and cannabinoids
[14]. The important psychoactive substance in cannabis
is delta-9-tetrahydrocannabinol (*9-THC) which can
induce "high”, and the non-psychoactive compound
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named cannabidiol (CBD). Both -9-THC and CBD have
the same molecular weight as C21H3002, but with
different structures and heating points [15].
Cannabinoids in the plant are first predominantly found
in the acid forms. -9-tetrahydrocannabinolic acid (-9-
THCA) is derived from the enzymatic process of
cannabigerolic acid with THCA synthase. Following this,
decarboxylation of +9-THCA will get +9-THC. The
oxidative degradation of -9-THCA and -9-THC produces
cannabinolic acid (CBNA) and cannabinol (CBN),
respectively. These processes usually happen in aged
cannabis. Most -9-THC are mediated by CB1R, while CBD
has a low affinity to both CB1R and CB2R [14]. In contrast,
cannabidiolic acid (CBDA) is derived from the substrate
cannabigerolic acid and CBDA synthase. After
decarboxylation of CBDA, cannabidiol (CBD) will be
produced. Notably, both enzymatic processes of -9-THC
and CBD have the same original substrate,
"cannabigerolic acid”, but with different enzymes in the
processes [14]. The metabolism of cannabinoids is by a
phase | hepatic cytochrome P450 enzyme, primarily by
CYP3A4, CYP2C9, CYP2C19, and the UGT enzymes, such
as UGT1A9, and UGT2B7 [15]. CBD is metabolized
primarily by the enzymes CYP2C19 and CYP3A4 [16].
Because of these, the increase or decrease of blood
cannabinoid levels after consuming cannabis together
with other drugs might have resulted in drug-drug
interaction and serious adverse events.

Guidelines of cannabis therapy in
conventional medicine

Cannabis therapy in conventional medicine is limited
to the use only cannabis oil, which is usually extracted
from cannabis flowers by high technology, such as the
supercritical CO2 extraction technique (liquid CO2 under
very high pressure) [17]. Usually, cannabis oil is
composed of cannabinoids and terpenoids in the
concentrated extract. The government pharmaceutical
organization (GPO) has produced three different kinds of
therapeutic cannabis oil, as follows:

1. THC is high in the concentration of 0.5 mg per

drop of cannabis oil.

2. CBD is high in the concentration of 4 mg per

drop of cannabis oil.

3. THC: CBD equally mixed to a 1:1 ratio in the

concentration of 1 mg per drop of cannabis oil.

THC has a therapeutic effect on nociceptive pain and
anti-convulsant properties, while CBD shows anxiolytic,
anti-stress, and neuroprotective, including antioxidant,
anti-inflammatory, and anti-convulsant properties
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[14,18]. All these kinds of cannabis products are
recommended for treating many diseases but with strict
inhibition in pregnant women [19]. According to the Thai
government guidelines, these cannabis oils can be
definitely used to treat diseases as follows [19]:

1. Chemotherapy-induced nausea and vomiting

This indication involves malignant patients treated
with chemotherapy that highly induces nausea and
vomiting, not in the case of treatment for cure. However,
the use of cannabis in this condition is limited to those
who do not respond to standard conventional therapy
for relieving chemotherapy-induced nausea and
vomiting. The basic physiology of this indication is due
to the activation of CB1R resulting in the inhibition of
gastric acid secretion, lower esophageal sphincter
relaxation, alteration of the intestinal motility, and
delaying the gastric emptying time.

2. Intractable epilepsy

Cannabis is recommended to use in various
neurological diseases both in young age groups and in
adults, such as Dravet and Lennox-Gastaut syndrome.
Those with intractable epilepsy and patients with their
ages under 2 years must be regularly followed up and
evaluated for the response after cannabis treatment. The
basic physiology of this property is because of the
cannabis retrograde inhibition of neurotransmitters in
the brain.

3. Spasticity in multiple sclerosis

Multiple sclerosis is one of the most common
demyelinating diseases with chronic and disabling
disorders of the central nervous system. Muscle
weakness, muscle spasms, fatigue, and tremor, are
common symptoms found in this disease. In cannabis
therapeutic use, multiple sclerosis with spasticity is
highly indicated. The antispastic property of cannabis or
cannabinoid in multiple sclerosis has long been
investigated and yet confirmed [20]. Moreover, in my
experience, other spasticity resulting from any other
neurological disease, such as brainstem atrophy, can also
be useful.

4. Neuropathic pain

In this case, resistance to neurological pain is an
indication of using cannabis therapy. However, in
previous reports, chronic non-cancer pain is not
recommended [21].

In some special diseases, such as advanced stages of
cancer, cannabis may be beneficial, as mentioned in the
Thai guideline. According to this government guideline,
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cannabis oil use in cancer patients is just for palliative
care only, not for cure. The utility of cannabis in the
treatment of cancer has still been on research with great
interest. Compared with other countries, the indication
of cannabis therapy is quite similar to Thai guidelines. In
Australia, the clinical application of medical cannabis has
been trialed such as multiple sclerosis, HIV-associated
weight loss, appetite stimulation in cancer, and epilepsy
[21,22]. To a previous meta-analysis study, the medical
use of cannabis included nausea and vomiting due to
chemotherapy, appetite stimulation in HIV/AIDS
infection, chronic pain, spasticity due to multiple
sclerosis or paraplegia, and sleep disorder [23]. Recently,
cannabidiol (CBD) has shown promising results as an
anti-cancer drug [24].

Adverse effects of medical cannabis

The adverse events of medical cannabis after the
interaction with its receptor are obvious. These adverse
events can affect various systems, such as neurological,
cardiovascular, respiratory, and Gl systems [25].

1. Neurological and mental effects

The effects include depression, anxiety, and
personality disturbances [26]. Cannabis can impair
memory and also learning perception, leading to many
problems together with a decrease in the quality of life.
These symptoms are usually reported in the cases with
long-term or chronic administration of cannabis.
Psychosis can be developed and occur after using
cannabis for at least a year. Babies born to women who
use cannabis can have an abnormal visual response,
tremulousness, and a high-pitched cry.

2. Cardiovascular effects

Cannabis can also have systemic effects, such as
decreasing or increasing blood pressure and heart rates
and lowering the oxygen-carrying capacity of the blood.
The risk of myocardial infarction may also increase.

3. Respiratory effects

Smoking cannabis frequently leads to respiratory
problems, such as infections, daily cough, and sputum
production. Obstructive airways can also occur from
excessive sputum production. Smoking cannabis may
develop oral leukoplakia and later may develop oral
cancer.

4. Gastrointestinal effects
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Those who have long-term daily use of cannabis,
especially marijuana, can lead to one important
syndrome called cannabinoid hyperemesis syndrome
(CHS). This syndrome was first described in the Year 2004
by Allen and colleagues. The symptoms are found in
chronic cannabis use and manifested with the cyclic
episode of nausea and vomiting. CHS can be divided into
3 phases: pre-emetic or prodromal phase, hyperemetic
phase, and recovery phase. Differential diagnoses of
cyclic vomiting syndrome (CVS) should be recognized.
Though both conditions have similar symptoms, there
are several significant differences, i.e, psychological
comorbidity in CVS, such as depression and anxiety, and
a high prevalence of migraine in CVS group. History of
chronic marijuana use may help distinguish CVS and CHS
[271.

Cannabis use in the younger age group will have
more adverse long-term outcomes than in the adult
group, especially in brain development. In addition,
long-term use of cannabis can lead to addiction.
Cannabis withdrawal syndrome, such as irritability,
sleeping difficulties, dysphoria, craving, and anxiety, can
make the cessation more difficult and easy to relapse.
Regarding safety issues of CBD, a previous study showed
that the side effects between CBD and the placebo group
did not differ. However, another study demonstrated
that the CBD group had fewer extrapyramidal symptoms,
less weight gain, and prolactin release. The most
common side effects of CBD reported are tiredness,
diarrhea, and changes in appetite and weight, with fewer
side effects when used in the cases of epilepsy and
psychotic disorders [28].

CONCLUSION

Cannabis has many properties for treating various
diseases, as discussed. However, not only the therapeutic
effects that are considered but also the side effects of
cannabis must be recognized. Thus, doctors, who plan to
use cannabis, must always think and weigh thoroughly
between the therapeutic and side effects, including drug
dependence, before prescribing cannabis to their own
patients.
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