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Abstract: This short review shows the potential applications of Cannabis and Ginger

extracts as potential drugs for brain disease. We focus mainly on the treatment of
Alzheimer's, Parkinson's, and epilepsy diseases. All studied extracts are inhibitors of
acetylcholinesterase and pose as promising candidates for treating these diseases.
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1. Introduction
Extracts obtained from natural products have been recognized as well-suited for
preventing or treating neurological diseases. Molecules extracted from ginger and cannabis
sativa represent potential drugs against Parkinson's, Alzheimer's, and epilepsy diseases.
The formulation and posology of these drug candidates should be studied in order to use
these molecules as medication. One alternative is the formation of inclusion complexes
between macrocycles and these molecules, changing their physical, chemical, and

pharmacological properties [1,2].

2. Current treatments
The medications currently used to treat Alzheimer's disease are tacrine, donepezil,
rivastigmine, galantamine, and memantine [3-6]. Alzheimer's patients have reduced levels

of the neurotransmitter acetylcholine [3,5]. The enzyme acetylcholinesterase is responsible
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for hydrolyzing this neurotransmitter, therefore, the inhibition of this enzyme is a

promising strategy for the treatment of Alzheimer's.

Most treatments for Parkinson's disease are based on replenishing dopamine levels
through dopamine precursors (L-DOPA). Dopaminergic agonist medications can also be
used, such as amantadine, apomorphine, bromocriptine, lisuride, cabergoline, pergolide,
pramipexole, ropinirole, and rotigotine. However, treatments with these medications only
promise symptom relief. The combination of current medicines with natural products is an
interesting strategy for reducing clinical complications and premature neurodegeneration,
also improving dopaminergic neurotransmission [7, 8]. New pharmacological treatments
for epilepsy are welcome because 30% of epileptic seizures do not respond to available

treatments.

3. Cannabinoids as an alternative treatment for neurological diseases

The main components of Cannabis Sativa are delta-9-tetrahydrocannabinol,
responsible for the plant's psychoactive effects, and cannabidiol (CBD) (Figure 1), the main

non-psychotropic compound in Cannabis [9-12].
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Figure 1. Chemical structures of (a) A9-tetrahydrocannabinol and (b) cannabidiol [11,13].

CBD has stood out due to its wide spectrum of pharmacological properties, such as
analgesic, immunosuppressive, anticonvulsant, and antipsychotic properties [14]. For these

reasons, the scientific community has been testing it for the treatment of ischemia, diabetes
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[14,15], nausea, and cancer symptoms. Also, it can be used to treat anxiety, sleep and
movement disorders, depression, psychosis, and epilepsy [12,16,17]. Among the benefits of
its administration, the absence of toxic side effects is remarkable due to the non-
development of tolerance, dependence, or abstinence crise. As CBD can prevent brain
damage, it can be a promising alternative for epileptic patients who do not respond to the

current treatments [18,19].

THC can be used as an oral analgesic and can stimulate appetite and maintain
weight in cancer or HIV-positive patients. Furthermore, its use can alleviate nausea caused

by chemotherapy treatments [13,20-22].

4. Natural compounds extracted from ginger as an alternative

treatment for neurological diseases

There are compounds present in ginger extracts that have been described as
potential drugs against Alzheimer's [1,2,23]. Patients treated with Ginkgo biloba extract
showed similar results to patients treated with donepezil (Figure 2a), a medication

currently used to treat Alzheimer's, an inhibitor of the acetylcholinesterase enzyme [5,13].
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Figure 2. Chemical structure of a) donepezil; b) (E)-1,7-bis(4-hydroxy-3-
methoxyphenyl)hept-4-en-3-one; and c) 1-(3,4-dihydroxy-5-methoxyphenyl) diacetate -7-
(4-hydroxy-3-ethoxyphenyl)heptane-3,5-diyl, respectively [1, 2].

Studies have confirmed that (E)-1,7-bis(4-hydroxy-3-methoxyphenyl)hept-4-en-3-
one (Figure 2b) and 1-(3,4-dihydroxy-5-methoxyphenyl)-7 diacetate -(4-hydroxy-3-
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ethoxyphenyl)heptane-3,5-diyl (Figure 2c), are potential acetylcholinesterase inhibitors

and may be as effective as donepezil [13,24].

Other promising natural products can be extracted from Brazilian plants such as
Paullinia cupana (guarana) [25,26] and Amburana cearensis (cumaru) [27], and Mentha
piperita [28], which also showed promising results in terms of inhibiting

acetylcholinesterase

The natural products listed in this short review are promising medicines for
preventing and treating Alzheimer's, Parkinson's, and epilepsy. Notably, certain
cannabinoids have already been employed in the treatment of the listed neurological
diseases.. Also, more efficient drugs with lower side effects should be developed. It is
suggested that the formation of inclusion complexes can be an exciting strategy to improve
these natural products' physical, chemical, and pharmacological properties, which will be

addressed in the next article.
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