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Abstract 

Despite being used as a cured for a number of medical issues, 

Medical Cannabis (Marijuana) has long been listed as an unlawful 

medication. However, there is no firm scientific backing for its use; 

it has only been based on personal experiences. Its widespread 

recreational use has largely eclipsed its beneficial aspects. Due to 

numerous studies demonstrating its function in numerous medical 

conditions, particularly neurological illnesses, it has recently 

become a contentious topic of discussion. An electronic database 

search was catalogued using PubMed, Science Direct, Scopus and 

Google Scholar were done to find articles on Neurological 

disorders of medicinal Cannabis published between 1995 to 2023. 

The globe is still split over the legalization of these new results for 

therapeutic use. It has lately been legalized in a number of nations 

and jurisdictions, several scholars have voiced care about its 

potential misuse and the long-term effects on the law, ethics, 

finances, and health that have not yet been addressed. Pakistan is 

regarded as the major Cannabis producing country. We need to 

reach an agreement on this issue, considering legal, health and 

ethical viewpoints related to its medical usage in our society, given 

the growing body of data suggesting possible medicinal 

advantages. 
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1.0 INTRODUCTION 

The Cannabis is a sort of significant herbal plant that 

is grown all over the world and a member of 

Cannabaceae family. It has been utilized for 

therapeutic purposes in various parts of the world. 

According to UNODC (2016), there are expected to 

be 182.5 million users of cannabis worldwide. In 

Pakistan, cannabis was the most commonly used 

drug, with almost four million users, or 3.6 percent of 

the population, according to a 2013 UN poll. All 

illicit drug use was 10.9% and cannabis use was 4.7% 

according to United Nations Office on Drugs and 

Crime (UNODC) (2012) as shown in Figure 1 and 2. 

Cannabis use between the ages 15 and 64, or 

approximately four million people, according to a 

2013 UNODC report in Pakistan illustrated in Figure 

2. Cannabis is widely grown, sold, and used as a drug. 

Cannabis-related compounds were the most widely 

used medicines in the world in 2011, accounted for 

65% of all global cases of seizure (1.65 million 

instances). In 2006, authorities seized 1000 tonnes of 

resin and 5200 tonnes of herbs. Cannabis trafficking 

affects almost every country on the planet.  Likewise, 

cannabis remains the most commonly used drug 

globally, with 166 million users estimated in 2006, or 

4% of the world's population between the ages of 15 

and 64.Upto now, about 86 different cannabinoid 

compounds have been recognized in nature, and more 

can be produced chemically. Delta-9-

tetrahydrocannabinol (THC) is the primary 

psychoactive ingredient in these substances, and some 

of them, including nabilone, dronabinol, and 

cannabidiol, have been prescribed drugs [1]. Due to the 

availability of numerous hemp products on the illicit 

market with widely varying concentrations of delta-9-

tetrahydrocannabinol (THC), the primary 

psychoactive component of cannabis as shown in 

Figure 3, the production process for the drug has gotten 

increasingly sophisticated since the turn of the 20th 

century. 

Since ancient times, cannabis has been utilized for a 

variety of therapeutic uses and neurological disorders. 

Hemp was first planted as a crop in China and then 

spread throughout Asia, Africa and the Middle East. 

There, in addition to its recreational applications, it 

was long used for treating pain and a variety of other 

ailments, including malaria, gout, poor memory, 

rheumatism, in addition to its recreational uses [2]. It 

was classified as a Schedule 1 medication in 1970 and 

classed as having no recognized medical value; 

subsequent study was prohibited until it was recently 

discovered to have multiple uses and fewer negative 

effects than earlier reported as shown in Figure 3 [2]. 

Due to these discoveries, it was approved as medical 

use in April 2015 in roughly 23 US states. Numerous 

nations, such as Spain, Germany, Holland, Canada, the 

Czech Republic, Colombia, and France have all 

approved its medical use. According to a survey, 17% 

of Americans who had used marijuana in the previous 

year said they had done so for medical purposes [3]. 
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Figure 1. Annual Prevalence of Pakistan drug use, UNODC data (2012) [1].

 

Figure 2. Drug use in Pakistan (2013)-Technical summary report by UNODC, Government of Pakistan [1].
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Figure 3. Chemical structure of tetrahydrocannabinol (THC) of Medical Cannabis [2]. 

2. Cannabinoid receptors 

Two cannabinoid-specific receptors, the seven 

transmembrane G protein-coupled cannabinoid 

receptors type 1 (CB1 receptor) [4] and type 2 (CB2 

receptor) [4], have so far been cloned and 

characterized from mammalian tissues. The central 

nervous system exhibits high levels of CB1 receptor 

expression, whereas the immune system is the only 

organ where CB2 receptor expression is found. 

Peripheral nerve terminals and a number of extra 

neuronal locations, including the uterus, uterus, 

vascular endothelial cells, eye, adipocytes, and spleen, 

express the CB1 receptor [5–8]. There is confirmation 

for the presence of additional cannabinoid receptors 

[9], but they are not yet cloned. 

Just 44% of the overall identity and 68% of the 

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fbooks%2FNBK565434%2Ffigure%2Ffig02%2F&psig=AOvVaw0isBQhDHmDJ0cjTi80c-IM&ust=1686124320404000&source=images&cd=vfe&ved=0CBMQjhxqFwoTCKCtxduUrv8CFQAAAAAdAAAAABAJ
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transmembrane domains of CB1 and CB2 receptors 

are shared. The G proteins, primarily of the Gi/o type, 

are linked to both cannabinoid receptors. It is through 

the α subunit of these proteins that they block 

adenylate cyclases and activate mitogen-activated 

protein kinases. Nevertheless, further research 

revealed that receptors cannabinoid connected to ion 

channels, which led to the blocking of Ca2+ influx 

via N type calcium channels [10]. Additionally, 

receptors o CB1 are linked to the activation of PI-3-

kinase and phospholipase C (via the G protein's βγ 

subunits). Conversely, ceramide production is 

persistently activated by CB2 receptors [11]. 

2.1.  The endocannabinoid system 

It has been determined that a number of endogenous 

fatty-acid ligands, or endocannabinoids, exhibit 

activity at the cannabinoid receptor. 

Arachidonoylethanolamide (anandamide, AEA) 

earliest identified in 1992, and 2-

arachidonoylglycerol (2-AG) came next. These two 

substances are derived from arachidonic acid and 

bind to CB1 and CB2 receptors, however their 

activation efficacies and affinities vary [8]. They are 

conjugated with either ethanolamine or glycerol. A 

number of other bioactive lipid mediators have been 

reported in recent years; these seem to function by 

binding to CB1 and/or CB2 receptors and eliciting 

particular in vivo pharmacological effects. The 

chemicals in question are N-arachidonoyl-dopamine, 

o-arachidonoyl-ethanolamine (virodhamine), 2-

arachidonoyl-glyceryl-ether (noladin ether), and 

maybe oleamide [12–14, 8]. 

The endocannabinoid system, linked to an excess of 

physiological processes, are cannabinoid receptors, 

endocannabinoids, and entire machinery designated 

for their production and degradation [15, 16]. In past 

few years, significant amount of data has been 

presented to gain a deeper understanding of this 

system.  

Endocannabinoid system fulfills numerous tasks 

under physiological situations. Endocannabinoids 

affect the mesolimbic system's reinforcement of drug 

misuse substances as well as the neural circuits of the 

cortex, hippocampus, and amygdale that regulate 

emotions and cognitive processes in central nervous 

system [17]. 

Additionally, endocannabinoids affect how movement 

and posture are controlled [18], how pain is perceived 

[19], how the cardiovascular system [20], the 

gastrointestinal system [21, 22], the respiratory 

system, and the reproductive system. On the other 

hand, CB2 receptors are linked to humoral immune 

response and cellular processes, which may have 

consequences for chronic pain and 

(neuro)inflammation [23]. 

In addition to the previously mentioned of the 

endocannabinoid system physiological roles, 

pathological situations cause significant alterations in 

tissue and blood endocannabinoid signaling. In animal 

models Parkinson's, Alzheimer's, and amyotropic 

lateral sclerosis, higher levels of endocannabinoids are 

observed [24]. 

 

3. USES OF CANNABINOIDS IN VARIOUS 

NEUROLOGICAL DISORDERS: 

The brain regions for memory, attention, learning, 

decision-making, coordination, reaction time and 

emotions are specifically affected by using marijuana 

as shown in Figure 4a & b [25]. To date, the regulatory 

agencies, Federal Drug Administration and the 

European Medicines Agency have not yet authorized a 

cannabis marketing application for the purpose of 

treating any illness or ailment. Nevertheless, only a 

small number of cannabis medications have undergone 

extensive testing for safety and been granted national 

licenses for use by regulatory bodies such as the FDA 

and the EMA. Nonetheless, the agency has authorized 

a single medication made from cannabis: Cannabidiol, 

or Epidiolex [25] and three drug products related to 

synthetic cannabis have been validated by the agency: 

Cesamet (nabilone), Marinol (dronabinol), and 

Syndros (dronabinol). [25, 26]. 
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 Figure 4a. Effects of Cannabis on central Nervous System [25]. 

Figure 4b. Effects of Cannabis on Brain [25]. 
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3.1.  Medically Approved Plant Derived Cannabinoid 

Drugs 

3.1.1. Cannabidiol (Epidiolex®) 

Cannabidiol (Epidiolex®) made from cannabis 

plants, is a 98% pure oral CBD solution [25] as 

shown in Figure 5. After completing extensive 

toxicological testing, it is validated for the cure of 

seizures related to Lennox-Gastaut or Dravet 

syndrome in pediatric patients [26]. In 2018, 

Epidiolex receive EMA approval as well as FDA 

clearance [27]. When examining the possible safety 

and therapeutic efficacy of the latter substance, CBD 

oil, this medication may be the closest analogue 

because it is a highly pure version of CBD. 

Hepatocellular toxicity, decreased appetite, diarrhea, 

sleepiness, and fatigue are a few of the side 

symptoms [28]. 

3.1.2. Dronabinol (Marinol®) 

Δ9-tetrahy-drocannabinol (also known as Δ9-THC) is 

a synthetic compound that is synthesized and 

supplied orally under the trade name Dronabinol 

(Marinol®) [29] as shown in Figure 5. The FDA and 

EMA both gave their approval to it in 1985 [30] for 

AIDS patient’s weight loss, anorexia, and 

chemotherapy-induced nausea and vomiting. Heart 

palpitations, asthenia, stomach pain, and amnesia are 

among the most often reported side effects of this 

schedule III medicine. Depersonalization is a rare yet 

severe adverse effect [30]. 

3.1.3. Nabilone (CesametTM) 

Nabilone (trade name CesametTM) is an oral synthetic 

cannabinoid that shares structural similarities with 

Δ9-THC and shares Δ9-THC’s CB1 receptor 

characteristics [30] as shown in Figure 5. The FDA 

and EMA have both approved this substance for the 

treatment of CINV (first in 1985 and again in 2016). 

Nabilone is a schedule II substance because of its 

psychoactivity. The most often reported complications 

include headache, dry mouth, drowsiness/vertigo, 

euphoria, dyspnea, and orthostatic hypotension, all of 

which are mild. Psychosis is a rare yet severe adverse 

effect [30]. 

3.1.4. Rimonabant (Acomplia®) 

From 2006 to 2009, the synthetic CB1 receptor 

antagonist rimonabant (trade name Acomplia®) was 

marketed in Europe for the healing of type II diabetes, 

dyslipidaemia, and obesity [31] as shown in Figure 5. 

The European Medicines Agency removed this 

medication from the market in 2009 due to substantial 

adverse effects include major depression, suicidal 

ideation, nausea, and upper respiratory infections [32]. 

3.1.5. Nabiximols (Sativex®) 

Sativex is a C. sativa plant extract oromucosal spray 

that primarily comprises Δ9-THC and CBD in about 

equal proportions [33] as shown in Figure 5. Sativex 

has been licensed in Europe (as of 2010) for the 

healing of spasticity, and the most often revealed 

adverse effects are lethargy, dizziness, depression, 

blurred vision, and vertigo [33]. Palpitations, 

variations in blood pressure, and hallucinations are 

uncommon but dangerous adverse effects [33]. Each 

spray has a roughly equal amount of CBD and Δ9-THC 

(for a total of 5 milligrams). 

Only a prescription from a qualified healthcare 

professional is required to purchase these approved 

medication products [34]. 

Recent studies have demonstrated its positive effects 

in treating a number of neurological illnesses. When 

standard therapies were proven to be ineffective, 

significant data was found to support its use. However, 

for many other illnesses, its use is still experimental, 

and there is not yet enough data to support its use. 
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Figure 5. Medically approved Cannabinoid drugs from Cannabis [33]

 

4. Indications with good evidence, Cannabinoids 

and Neurodegenerative Diseases of the Central 

Nervous System (mental and motor 

dysfunctions) 

4.1. Alzheimer disease 

The most prevalent neurodegenerative disease in 

Western Europe is Alzheimer's disease, which is 

posing a threat to public health due to its rising 

incidence as the population ages. It shows up as a 

progressive loss of memory and cognitive function, 

poor language proficiency, confusion, and behavioral 

issues.  Amyloid angiopathy, neurofibrillary tangles 

(NFT), and senile plaques (SP) are the three main 

neuropathological features of AD. Brain lesions like 

NFT and SP, which are linked to AD, are typified 

production of a wide range of inflammatory 

mediators by brain cells, including neurons. There is 

convincing evidence that inflammation aggravates 

the loss of neuronal cells, even if it is of secondary 

relevance in relation to the underlying cause that 

defines the development of tangles and plaques. As a 

result, a number of polymorphisms in the promoter 

region of genes and other non-coding areas for 

inflammatory mediators have a significant impact on 

AD risk. Compared to controls, patients with AD are 

more likely to have genotypes that favor either the 

reduced expression of anti-inflammatory mediators or 

the increased expression of inflammatory mediators. 

Everyone has a high chance of inheriting one or more 

high risk alleles because the polymorphisms are fairly 

widespread in the general population [35, 36]. 

Enhanced beta-amyloid peptide deposition, selective 

neuronal death, glial activation in senile plaques, and 

cognitive impairments are further characteristics of 

AD. 

Ramirez et al.'s research [37] examined the function of 

cannabinoid receptors in AD and their potential 

preventive effects following betaA therapy. This study 

demonstrated the expression of CB1 and CB2 

cannabinoid receptors along with indicators of 

microglial activation in senile plaques in AD patients. 

In addition, although control cases have a large 

concentration of CB1-positive neurons, these neurons 

are significantly less in regions where microglial 



Review Article                         Phytopharmacology Research Journal (PRJ) Open Access 

                                     

  P h y t o p h a r m a c o l .  R e s .  J .  V o l . 5 ,  I s s u e ,  1 .  J a n u a r y  2 0 2 6 ,  p p .  1 7 - 3 8  

activation is occurring [37]. Additionally, protein 

nitration is elevated in AD brains, G-protein coupling 

and CB1 receptor protein expression are significantly 

reduced [37]. Cannabinoids (HU-210, WIN55,212-2, 

and JWH-133) inhibit both betaA-induced microglial 

activation, cognitive impairment, and loss of 

neuronal markers and abrogate microglia-mediated 

neurotoxicity after betaA addition to rat cortical 

cocultures [37]. Data indicate that cannabinoid 

receptors are implicated in pathogenesis of AD and 

they may govern the neurodegenerative process 

occurring in illness. 

Iuvone et al. [38] also examined the neuroprotective 

effects of CBD in AD by assessing how cannabidiol, 

a significant non-psychoactive ingredient of 

marijuana plant, affected the toxicity of β-amyloid 

peptide in cultured rat pheocromocytoma PC12 cells. 

The administration of β-amyloid peptide resulted in 

significant decrease in cell survival, along with 

heightened formation of reactive oxygen species 

(ROS), lipid peroxidation, the appearance of caspase 

3 (a crucial enzyme in death cell-signaling cascade), 

DNA fragmentation, and intracellular calcium. Prior 

to cells being exposed to β-amyloid peptide, 

cannabidiol treatment greatly increased cell survival 

while lowering intracellular calcium, lipid 

peroxidation, ROS generation, caspase 3 levels, and 

DNA fragmentation. Findings show that cannabidiol 

protects neurons from the harmful effects of β-

amyloid peptides, which may indicate that 

cannabidiol involved in signaling system that causes 

this neuroprotection. A second study that found that 

CBD prevented the generation of nitrite and the 

expression of the nitric oxide synthase (iNOS) 

protein when beta-A was present [39] confirmed this 

theory. A mouse model of AD-related 

neuroinflammation was used to validate the in vivo 

findings of these in vitro investigations. Human beta-

A was injected into the right dorsal hippocampus of 

the mice, and for seven days, the mice were given 

either vehicle or CBD (2.5 or 10 mg kg, i.p.). 

Compared to the vehicle, glial fibrillary acidic 

protein (GFAP) mRNA and protein expression in 

beta-injected rats were dramatically reduced by CBD 

in a dose-dependent manner. Furthermore, CBD 

decreased expression of iNOS and IL-1beta proteins 

as well as the corresponding release of NO and IL-

1beta under the same experimental settings [40]. The 

potential for CBD to impede beta-A-induced 

neurodegeneration is highly encouraging for the 

prevention of AD. 

4.2. Epilepsy:  

When treating childhood epilepsies  Dravet and 

Lennox-Gastaut syndromes, which are resistant to 

conventional treatments, dronabinol and nabilone have 

been proven to be effective. They could cut the median 

monthly frequency of seizures by roughly 36.5% [41]. 

In the treatment of super refractory status epilepticus, 

they were also found to be helpful [41]. However, we 

still need proof before we can suggest it as a first-line 

treatment for drug-resistant epilepsies and as an 

alternative to conventional antiepileptics in more 

widespread epilepsies.   

4.3. Cannabinoids for Multiple Sclerosis: 

Nabilone and nabiximols, two cannabinoids, have 

been reported to be effective for treating multiple 

sclerosis symptoms like pain, stiffness, and urine 

dysfunction as shown in Figure 6 [42]. Although the 

FDA has not approved these indications, health 

organizations like the American Academy of 

Neurology (AAN) advise considering them in patients 

who qualify as an alternative to standard treatments 

[43].  

Axonal myelin sheaths are attacked by the immune 

system in multiple sclerosis (MS), a chronic illness. 

The Latin word sclerosis, which means "scar," is the 

source of the disease's name because the site of 

inflammatory injury is scarred [44, 45]. Since these 

lesion sites can occur in the brain or spinal cord, 

patients typically experience a range of symptoms 

from the disease. These consist of exhaustion, 

numbness, altered vision, weakness in the muscles, 

incontinence, and paralysis. 

Myelin sheath loss and oligodendrocyte impairment 

resulted from chronic inflammatory foci in multiple 

sclerosis (MS), an autoimmune disease. Axonal injury 

and the ensuing neuronal degeneration occur next. 

Axonal damage and brain shrinkage can happen 

months after an acute innate immune response, 

indicating that neurodegeneration and inflammation 

do not always happen at the same time [44, 45]. Many 

medications currently available target immune system 

in an attempt to slow the course of multiple sclerosis 

(MS), but their efficacy is only moderate, and MS is 

still mostly treated with symptoms that are not very 
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satisfying [46]. 

 

 

Figure 6. Approved cannabis-related drugs [42]. 

Cannabis was used to treat pain, spasms, and cramps 

in muscles in ancient Greece, Rome, China, and India 

[47–49]. Its potential efficacy in treating multiple 

sclerosis has recently been the subject of intense 

discussion [50–59]. Rats with an experimental form 

of autoimmune encephalomyelitis (EAE) were used to 

examine the effects of THC on MS [60]. When 

compared to a placebo, THC treatment in this MS 

experimental model was to decrease 

neuroinflammation, improve neurological prognosis, 

and increase survival. Additionally, the 

nonpsychotropic drug dexanabinol and the less 

psychoactive analogue of THC, Δ8-THC, were able 

to lessen incidence and severity of neurological 

impairments in rats with EAE [61–63]. The 

endocannabinoid system in EAE is responsible for 

the tonic regulation of muscle tone, as demonstrated 

by the effectiveness of THC in a mouse model of 

chronic relapsing EAE [64, 65]. The aforementioned 

observations were further corroborated by the use of 

CB1-deficient mice, who showed poor tolerance to 

inflammatory and excitotoxic stimuli and acquired 

significant neurodegeneration upon induction of 

EAE [66-70]. 

Another mouse model of multiple sclerosis is 

Theiler's murine encephalomyelitis virus-induced 

demyelinating illness. In this MS model, cannabis 

administration prevented the expression of 

proinflammatory cytokines in central nervous 

system, decreased development of symptoms, and 

down-regulated the production of interferon-γ and 

delayed-type hypersensitivity reactions [71–74]. 

The endocannabinoid system in EAE is responsible for 

tonic regulation of muscle tone, as demonstrated by the 

effectiveness of THC in a mouse model of chronic 

relapsing EAE [64, 65]. The aforementioned 

observations were further corroborated by the use of 

CB1-deficient mice, who showed poor tolerance to 

inflammatory and excitotoxic stimuli and acquired 

significant neurodegeneration upon induction of EAE 

[66-70]. 

In light of the results from animals mentioned above, 

cannabis treatment for MS in humans appears 

promising. During CNS inflammation in MS patients, 

the endocannabinoid system was highly activated, and 

it was found to protect neurons from inflammatory 

damage by activating a negative feedback loop in 

microglial cells via CB1/2-mediated epigenetic 

regulation of mitogen-activated protein kinase. This 

finding raises the possibility of an underlying 

mechanism. 

Early open or single-blind observations with oral THC 

or smoked marijuana, involving limited numbers of 

patients, provided evidence to substantiate anecdotal 

claims demonstrating the effectiveness of marijuana 

smoking in treating MS symptoms [75, 76]. The 

study's findings demonstrated a statistically significant 

improvement in bladder control, mood, tremor, 

mobility, spasticity, and nystagmus. The use of 

nabilone reduced nocturia, muscle spasms, and overall 

well-being in a double-blind crossover trial involving 

a single MS patient [77]. While several bigger, 

population-based clinical trials of cannabis-based 

medications for MS patients have been sparked by 

these optimistic stories, the outcomes have been 

conflicting [78–81]. 

The UK Medical Council funded a large multicenter 

study called "Cannabinoids in Multiple Sclerosis 

(CAMS) study" that involved 33 clinical centers, 660 

MS patients, and the United Kingdom and the United 

States. The study's goal was to compare the effects of 

synthetic THC (Marinol) or cannabis extract 

(Cannador) on bladder function, pain, tremor, 

spasticity, and cognitive function to a placebo [82,83]. 

Following a 15-week course treatment with Marinol or 

Cannador, patients' reported levels of pain, spasticity, 

and sleep quality significantly improved, and hospital 

admissions for relapse decreased in the two active 

treatment groups [84,85]. Nevertheless, there were no 

improvements in the Ashworth score, and the negative 
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side effects—which were mostly mild and 

comparable to those of a placebo—included tremor, 

irritability, sadness, and fatigue [86–88]. In other 

studies, with a similar design, the benefits of THC 

with CBD on spasm frequency and mobility in MS 

patients were validated [89-95]. 

In summary, controlled clinical trials including 

cannabis have shown that they are effective in 

causing symptomatic improvements in patients with 

multiple sclerosis. These findings imply that 

cannabis treatment for multiple sclerosis has a place, 

and this should be verified by larger-scale clinical 

trials in the future. 

4.4. Neuropathic and other type of pain:  

In diseases resistant to treatments, such as refractory 

neuropathic pain brought on by diabetes mellitus, 

central neuropathic pain, pain in cancer patients, and 

pain in HIV-positive individuals, use of cannabis 

may offer effective analgesia. A study found that 

after using cannabis, 90% of patients experienced 

lessening of their nerve pain [96]. When conventional 

therapy is ineffective, using it is advised by a number 

of guidelines.   

4.5. Depression and anxiety:  

Data on anxiety indicated that cannabinoids 

(dronabinol, nabilone, and nabiximols) were more 

beneficial than placebo and should considered for 

individuals who qualify [97]. However, there was no 

distinction between cannabis and a placebo in terms of 

the results of depression, and some people claimed that 

excessive doses had an adverse effect.  

4.6.  Tics and Tourette syndrome: 

To support or disprove the clinical usage of cannabis 

for tics, there is not enough evidence. The beneficial 

effects of THC were only sometimes observed in 

studies, although they might be an option in cases of 

resistance [98]. 

 

Figure 7. 

Types of Cannabis sativa products/medications avail

able [98]. 

5. Diseases of the Central Nervous System 

(Indications with benefits but insufficient 

evidence) 

5.1.  Dementia: 
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Tetrahydrocannabinol and other substances may 

lessen B-Amyloid in brain, according to a few recent 

studies [99]. A recent study indicated that cannabis 

extracts containing THC are a safe and effective 

therapy option for Alzheimer's disease and can 

alleviate a variety of cognitive and mental symptoms 

[100]. However, more information is needed before 

it may be used clinically in dementia. 

5.2.  Cannabinoids for Parkinson's disease: 

With varying degrees of success on cannabis 

research, it has been researched in relation to 

enhancing motor characteristics, functional 

outcomes, and dopa-related dyskinesias [101]. Its 

advice for these and other targeted Parkinson's 

disease symptoms (such as dystonia, psychosis, and 

sleep) needs more support. 

(Parkinson disease) is second most frequent 

neurodegenerative illness, while AD (Alzheimer's 

disease) is the most common neurological disorder in 

the elderly population. Numerous investigations 

reveal existence of inflammatory mediators in the 

cerebrospinal fluid (CSF) and post-mortem 

substantia nigra pars compacta of PD patients' brains, 

such as TNF-a, IL-1β, IL-6, and interferon-g (IFNγ) 

[102, 103]. Proinflammatory cytokine levels in the 

CSF and nigrostriatal areas of Parkinson's disease 

(PD) brains are elevated. Furthermore, the substantia 

nigra of PD patients contains a high concentration of 

activated microglia. These might continuously 

generate ROS, which would deplete antioxidant 

reserves and endanger mitochondrial function. Since 

the majority of ROS produced by cells originate from 

aerobic respiration in the mitochondria, anomalies in 

these organelles may make oxidative stress worse 

[102, 103]. 

According to a recent study [104], CBD may promote 

neuroprotection in Parkinson's disease (PD) animal 

models. When CBD was administered on a daily 

basis for two weeks, the toxicity caused by injecting 

6-hydroxydopamine into the medial forebrain bundle 

was dramatically reduced [104]. Cu/Zn-superoxide 

dismutase is an essential enzyme in the body's 

defense against oxidative stress, and CBD increased 

mRNA levels in this Parkinson's disease model. 

According to the findings, CBD can offer 

neuroprotection against the PD-related progressive 

degradation of nigrostriatal dopaminergic neurons 

[105]. An further study supported this one by 

demonstrating that CBD inhibited the in vivo striatal 

atrophy brought on by 3-nitropropionic acid via 

mechanisms unrelated to the activation of 

cannabinoid, vanilloid TRPV1, and adenosine A2A 

receptors [106]. Additionally, the robust correlation 

observed between the N-acetylaspartate/total creatine 

ratio and CBD in the putamen/globus pallidum of 

recreational cannabis users provided additional 

evidence for the neuroprotective effect of CBD in 

human basal ganglia. This may indicate that CBD has 

improved the neuronal and axonal integrity in these 

areas [107]. 

In light of the aforementioned preclinical data, a 

clinical trial assessed safety, tolerability, and efficacy 

of CBD in patients with Parkinson's disease (PD) for 

the first time [108]. Six consecutive outpatients with 

PD were included in an open-label pilot research and 

administered a flexible-dose regimen of CBD for four 

weeks, commencing with an oral dose of 150 mg/day, 

in addition to their regular medication. Along with the 

CBD treatment, there was a considerable reduction in 

the psychotic symptoms associated with PD, and the 

overall score on the scale used to monitor the course 

of PD also showed a significant decline. These early 

findings point to a potential benefit of CBD for 

Parkinson's disease [109]. 

5.3. Phytocannabinoids Huntington's disease: 

Although there is no proof to support cannabis usage 

in Huntington's disease, several case studies and small 

trials found that it significantly reduced chorea and 

other neuropsychiatric symptoms in patients with the 

condition. To determine its usefulness for these 

indications, additional extensive research may be 

required [110].  

Although many neurodegenerative disorders, 

including PD, ALS, and AD, have targeted 

neuroinflammation, the HD community has not given 

it much consideration.  Though they may not have 

specifically addressed neuroinflammation, a number 

of published trials may have focused on this process 

[111]. 

According to a number of studies, inflammation 

develops in the central nervous system as HD and HD-

like diseases advance. Increased gliosis and the 

expression of genes linked to inflammation, such as 
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complement proteins and glial fibrillary acidic 

protein, were seen in a number of brain areas from 

HD patients compared to controls. The caudate 

putamen, where brain disease is most severe in HD 

patients, showed the greatest increases [111]. 

Additionally, HD patients had altered immune 

profiles prior to the onset of clinical HD symptoms 

and increased levels of pro-inflammatory cytokines 

involved in the innate immune response, such as IL-

6, which suggests that inflammation may worsen 

striatal and cortical neurodegeneration [111].  

Therefore, it is evident that neuroinflammation 

processes such as disturbance of normal microglial 

functions and neuronal distress are also associated 

with HD. Once the nature of this neuroinflammation 

is better known, targeted interference with reactive or 

active neuroinflammatory processes may prove 

useful in the development of novel therapeutic 

strategies. This neuroinflammation may also 

contribute to the death of additional neurons [111]. 

The endocannabinoid system may have a role in 

pathogenesis of HD and other neurological illnesses, 

according to research that has shown alterations in 

CB1 receptor activation and levels [112–114]. 

According to post-mortem research on HD patients 

and animal models, the expression of the mutant 

Huntingtin protein causes the CB1 receptors in basal 

ganglia to be downregulated and/or desensitized. 

This process appears to happen early in the disease's 

progression, before overt clinical symptoms manifest 

[113–124]. These results are corroborated by a recent 

in vivo PET investigation of HD patients, which 

shows significant decrease in CB1 receptor 

availability even in the early stages of the disease 

across the gray matter of the brainstem, cerebellum, 

and cerebrum of HD patients [125]. Moreover, pre-

clinical and post-mortem investigations on HD 

patients show an inverse correlation between the rise 

in CB2 receptor levels in reactive microglial cells, 

astrocytes, and glial components and the fall in CB1 

receptor levels [126]. Changes in endocannabinoid 

system are closely linked to pathogenesis of HD, 

according to additional clinical and pre-clinical 

findings [127–131]. 

A study employing an animal model of HD further 

validated the substantial correlation between 

cannabis and HD [132]. The study's findings 

supported the idea that a decrease in CB1 receptors 

in the basal ganglia causes an increase in symptoms 

similar to Huntington's disease. Additionally, the 

development of HD may be further aided by the 

decreased levels of BDNF in mice lacking CB1 

receptors. In fact, BDNF supplementation has been 

demonstrated in animal models of HD to reduce 

excitotoxicity, attenuate motor impairment, and slow 

cell death, suggesting that it may be a potential 

treatment for HD. 

5.4. Dystonia:  

Only a few modest randomized placebo-controlled 

clinical trials with inconsistent findings provide data 

on cannabis usage in dystonia. To clarify its 

involvement, more extensive research is required 

[110]. 

5.5. Cannabinoids for Amyotrophic Lateral Sclerosis 

(ALS):  

According to certain studies, cannabis may aid ALS 

sufferers in some ways, such as delaying the disease's 

beginning and reducing its course. These may also aid 

in treating pain, lack of appetite, depression, difficulty 

sleeping, spasticity, and drooling [133]. However, 

additional research is required before it can be advised 

for usage in ALS. 

A progressive neurodegenerative illness called ALS 

causes the selective destruction of motor neurons in 

brain and spinal cord. Although there are a few 

uncommon occurrences of early-onset ALS, the 

disease often first appears in people in their mid-50s. 

Muscle atrophy and wasting are the disease's signs, 

which eventually result in paralysis and death [134, 

135]. Because of a progressive, broad paralysis that 

eventually affects breathing muscles and results in 

respiratory failure, ALS is usually fatal within five 

years of diagnosis [134, 135]. T cells, activated 

microglia, astrocytes, and other cytokines and immune 

cells are indicative of areas where degenerating motor 

neurons found in both ALS patients and mice models 

[134, 135]. 

Not all inflammatory mediators have been 

significantly linked to ALS, despite the possibility that 

a widespread neuroinflammatory response is causing 

the increasing loss of motor neurons. For example, the 

genetic deletion of IL-1β does not alter the lifespan or 

rate of motor neurodegeneration in mutant SOD-1 
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mice, suggesting that IL-1β may not be essential to 

the pathophysiology of ALS [134, 136]. There are 

currently no effective pharmaceutical treatments for 

this debilitating illness, and neuroinflammation may 

hasten the disease's course. On the other hand, it has 

been shown that cannabis, via both CB1 and CB2 

receptors, can slow the progression of 

neuroinflammatory illnesses like ALS [137].  Using 

G93A-SOD1 mutant mice as an ALS animal model, 

the role of CB receptors in the development of ALS 

neuroinflammation was established [137]. Treatment 

with non-selective cannabinoid partial agonists 

before or upon symptom presentation modestly slows 

illness onset and prolongs survival through unclear 

mechanisms [137]. The symptomatic mice revealed 

higher endogenous cannabinoids. Moreover, CB2 

receptors, which are typically found mostly in the 

peripheral, are markedly up-regulated in 

inflammatory brain regions linked to ALS problems 

in this animal model of the disease [137]. The 

selective CB2 agonist AM-1241 has been shown to 

be effective in increasing life intervals by 56% [137]. 

This suggests that CB2 agonists may decrease motor 

neuron degradation and retain motor function, 

making them a promising new therapeutic option as 

the treatment of ALS. 

5.6. Migraine:  

Clinical trials are necessary before recommending 

cannabis use for migraine indication, but have been 

reported to suppress the pain response in migraine 

sufferers [138]. 

5.7. Prion disease:  

Cannabis have been demonstrated to protect against 

prion toxicity and lower the risk of prion illness in 

laboratory settings, although clinical trials are still 

pending [139]. 

5.8. Stroke:  

Cannabis appears to promote neurobehavioral 

recovery, decrease infarct size, increase functional, 

histological, and functional recovery, although there 

are no large-scale data to support their prescription 

[140]. 

5.9. Sleep disorders:  

There is evidence to suggest that cannabinoids may 

help certain patients sleep better. Compared to the 

placebo, cannabinoids were linked to a larger average 

improvement in sleep quality and sleep disturbance 

[141]. To determine its value for this purpose, 

additional extensive research is required. 

5.10. Other uses:  

Studies demonstrated its anti-tumor effect since it 

stopped the proliferation of cancer cells. Additionally, 

its advantages have been noted in fibromyalgia and 

spinal cord injury [142]. Despite a lot of encouraging 

data, there are a few things that make its application as 

medication difficult. These include ethical, legal, and 

medical aspects as well as economic ones.  Cannabis 

has been discovered to have a significantly lower risk 

for addiction than conventional pharmaceutical drugs, 

making it far safer for medical use. Long-term 

cannabis users are said to be at 9% risk of developing 

dependent, much lower than the rates of addiction to 

heroin, cocaine, alcohol, and prescribed anxiolytics 

[143]. Euphoria, disorientation, tiredness, dizziness, 

motor incoordination, and poor focus are its adverse 

effects. 

Tachycardia, hypotension, conjunctival injection, 

bronchodilation, muscular relaxation, and impaired 

gastrointestinal motility are some of the side effects in 

the periphery. The chance of developing psychiatric 

problems, apathy, cognitive decline, and pregnancy-

related risks is just a few of the long-term impacts 

[144]. Therefore, it should only be used if the benefits 

outweigh the risks, as determined by a professional. Its 

usage and possession are associated ethically in many 

cultures with negative connotations. A successful 

awareness campaign may enable patients, families, 

and society to make informed decisions. In the end, the 

controversy around medicinal marijuana is not about 

making it widely accessible for a variety of health 

issues, but rather about giving a select group of 

patients a choice where they may otherwise have none. 

Cannabis is still the most often used drug in Pakistan, 

where it is legal to possess it under The Anti-Narcotic 

Policy 2010 [145], even though the prevalence of 

recreational use is 3.6% in our population. Law 

modifications will be required in Pakistan to loosen 

restrictions on its usage for therapeutic purposes due 

to growing support for its use as medicine, as in many 

other wealthy nations. For its controlled use, certain 

necessary steps should be performed, such as: (1) Only 
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be prescribed by professionals. (2) Particularly 

designated places that have monitoring devices to 

continuously check the dose or quantity. (3) Ongoing 

expert monitoring of adverse effects and examination 

of potential abuse. (4)  When to cease using it or cut 

back if there are any bad effects. Law changes will be 

necessary because there is a chance that patients 

would start obtaining it illegally if its prudent use is 

not legalized, which could result in subpar quality 

and unregulated use, opening up more dangers than 

benefits [146]. 

CONCLUSION  

Numerous neurological and medical conditions have 

been reported to benefit from cannabinoids of 

Medical Cannabis. The health authorities should 

cooperate with law enforcement to create a 

framework to ensure that its use is justified and 

strictly regulated in order to keep it in check. This 

will allow it to be available when all other options 

have failed. To reach an agreement regarding 

medicinal usage of Medical Cannabis, three forces of 

scientific understanding, social and political 

acceptance, and legislation may be helpful. 
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