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ABSTRACT
Medical marijuana is one of the fastest growing industries in the United States and in developing countries 
such as Colombia, but research into the benefits of the plant is a global issue. Although there are studies that 
present evidence that people who take or smoke it, may have a lower susceptibility to diabetes due to metabolic 
acceleration caused by the plant in the body, with this review we intend to show that the evidence obtained is not is 
still enough to think that marijuana could be a treatment for diabetes or other non-transmissible chronic diseases. 
This presumption is due to the lack of knowledge of its adverse effects and the consequences of cannabis use on 
the severity of these pathologies. Additionally, more clinical studies are required to demonstrate that marijuana 
activates the balance between metabolism and glucose and therefore demonstrate that this "medicinal" plant can 
help patients who already have the disease to decrease their dependence on insulin.

Whether or not cannabis use may increase or decrease the risk of diabetes is not completely clear.
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Introduction
Cannabis is among the most widely used illicit drugs with an 
estimated 180 million people aged 15-64 years using it for 
nonmedical purposes [1]. In recent decades, the use of cannabis has 
been growing much more rapidly than the use of other substances, 
and the most rapid growth since 1960 has occurred in high-income 
countries [1]. The current wave of decriminalization may lead to 
more widespread use, and it is important to address the potential 
cannabis-associated adverse health effects that may begin to occur 

in the population at a greater frequency [2]. Previous studies have 
linked cannabis use to a variety of psychiatric and somatic disease 
including anxiety [3], schizophrenia [4,5], depression, dependence 
[6,7], chronic bronchitis [8], respiratory infections [9], lung cancer 
[10], myocardial infarction [2], and stroke [11,12].

Whether or not cannabis use may increase or decrease the risk of 
developing chronic noncommunicable diseases including type 2 
diabetes (DM2) is still unresolved. The question is rarely studied 
and results are conflicting. The most well-established risk factors 
for DM2 are overweight and obesity, physical inactivity, unhealthy 
food intake, increasing age, smoking, high alcohol intake, 
genetics, and a family history of diabetes [13-15]. Therefore, 
while the association between several life-style factors and DM2 
is established, possible associations between cannabis use and this 
disease remain to be clarified [12].

Composition of the plant and potential effects
The two main components in the cannabis plant are cannabidiol 
(CBD) and the delta 9-tetrahydrocannabinol (THC), with 
seemingly different characteristics. Both CBD and THC belong to 
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a class of compounds known as cannabinoids, which are chemical 
components that act on cannabinoid receptors in cells that modulate 
neurotransmitter release in the brain [16].

The cannabinoids, (e.g. the most characterized active ingredient, 
the THC) exert significant analgesic effects by activating the 
classical CB1 receptors located in the central nervous system and 
inflammatory properties through the activation of cannabinoid 
CB2 receptors in immune cells. However, the main limitation of 
the therapeutic usefulness of these compounds is the development 
of CB1-dependent psychoactive effects centrally mediated [17].

Cannabidiol, a nonpsychoactive component of marijuana, has been 
shown to exert anti-inflammatory and antioxidant affects both in 
vitro and in various preclinical models of neurodegeneration and 
inflammatory disorders, independent from classical CB1 and CB2 
receptors [18]. Furthermore, CBD has recently been reported to 
lower the incidence of diabetes in non-obese diabetic mice [19] 
and to preserve the blood-retinal barrier in experimental diabetes 
[20,21].

Cannabis and Diabetes
Currently there are not many clinical studies on the use of cannabis 
for the treatment of diabetes, but there have been published a few 
preclinical studies that indicate that cannabinoids can modify the 
progression of the disease and provide relief of some symptoms 
[22,23]. A 2006, a study reported that injections of 5 mg per day 
of non-psychoactive cannabinoid CBD significantly reduced 
the incidence of diabetes in mice. The researchers reported that 
86% of control mice not treated in the study developed diabetes. 
In contrast, only 30% of mice treated with CBD developed the 
disease [24]. In another study conducted by the same researchers, 
it was reported that all control mice developed diabetes in a mean 
of 17 weeks (range 15 to 20 weeks), while the majority (60%) 
of mice treated with CBD remained without diabetes at 26 weeks 
[24,25].

Activation of CB1 receptors has been shown to promote food 
craving and hyperphagia also in humans [26]. This led to the 
development of endocannabinoid receptor antagonists as therapy 
for obesity and DM2 [27]. However, these drugs were withdrawn 
early from the market due to severe psychiatric adverse effects.

Marijuana use is associated with an acute increase in caloric intake, 
and people who smoke marijuana have higher average caloric 
intake levels than nonusers [28-30]. Despite these associations 
with increased caloric intake, marijuana use has been associated 
with lower body mass index (BMI) and a lower prevalence 
of obesity and diabetes mellitus [29,31,32]. The mechanisms 
underlying this paradox have not been determined, and the impact 
of regular marijuana use on insulin resistance and cardiometabolic 
risk factors remains unknown.

Although not completely elucidated, the mechanisms by which 
cannabinoids affect peripheral metabolism via these receptors 
have been studied previously y; the cannabinoid type 1 receptor 

antagonist, rimonabant, was found to improve insulin sensitivity in 
wild-type mice, but not in adiponectin knockout mice, suggesting 
that adiponectin at least partially mediates the improvement 
in insulin sensitivity; adiponectin has been reported to improve 
insulin sensitivity. This rimonabant-induced improvement in 
insulin resistance has been confirmed in human studies [33-35].

Furthermore, in a randomized clinical trial, rimonabant was 
significantly associated with an increase in plasma adiponectin 
levels, as well as weight loss and a reduction in waist 
circumference [36]. Cannabis itself, when administered to obese 
rats, was associated with weight reduction and an increase in 
the weight of pancreata, implying beta-cell protection [37]. In 
addition, cannabinoid type 1 knockout mice are resistant to diet-
induced obesity, suggesting that the role of this receptor is central 
in the metabolic processes leading to obesity [38]. Given that 2 
of the main active phytocannabinoids in marijuana, (-)-trans-D9 
-tetrahydrocannabinol and cannabidiol, are classified as partial 
agonists and antagonists, respectively, and are thus capable of 
producing antagonistic effects at the cannabinoid receptors [39].

Animal studies have shown that cannabinoids, primarily THC, 
stimulate appetite through activation of certain CB1 receptors 
and may play a role in compulsive eating behavior [40,41] while 
others have reported a significant reduction, or delayed onset, in 
the development of DM2 in CBD treated mice [19,24]. There is, 
however, little research evidence to support this direct effect of 
cannabis on humans.

Another independent observational study published in 2013 
reported that subjects who used cannabis have favorable rates 
related to diabetic control compared to those who do not have a 
history of marijuana use. Researchers evaluated the relationship 
between marijuana use and fasting insulin, glucose and insulin 
resistance in a sample of 4,657 male subjects, concluding that 
those individuals who reported having used marijuana in the last 
month had lower fasting insulin levels and of insulin resistance, 
as well as the smaller waist circumference and higher levels of 
high density lipoprotein or cholesterol, HDL-C. On the other hand, 
these associations were milder among those who reported using 
marijuana at least once (not in the last 30 days), suggesting that 
the impact of marijuana use on insulin and insulin resistance exists 
during periods of recent use. Collectively, these results, strongly 
suggest that it may have great therapeutic potential in the treatment 
of diabetic complications, and perhaps other cardiovascular 
disorders, by attenuating oxidative/nitrosative stress, inflammation, 
cell death and fibrosis [39,31].

One cross-sectional study from the US showed that previous, 
current light and heavy cannabis users had relatively lower odds of 
diabetes compared with nonusers [32]. It has been suggested that 
cannabis use may lower the risk of diabetes by lowering fasting 
insulin levels, as well as the risk of insulin resistance [32,39]. 
Despite the fact that the use of cannabis often is associated with a 
unfavorable life-style, such as higher intake of calories, a higher 
tobacco smoking rate, higher consumption of alcohol, and illicit 
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drugs [29], studies have also shown that cannabis use may lower 
body mass index (BMI) [42] and reduce the prevalence of obesity 
[31]. Moreover, a recent meta-analysis including eight separate US 
samples reported that active cannabis use was inversely associated 
with type 2 diabetes [43]. However, the included samples were all 
from cross-sectional studies and, as stressed by the authors, more 
research is needed [12,43].

There are several studies that address the issue of marijuana-
diabetes that are contradictory. While the investigations of 
Rajavashisth et al. in 2012, Sidney and Dagogo-Jack in 2016, 
suggest association between the use of cannabis and the reduction 
of the prevalence of diabetes mellitus [44,45], Bancks et al. 
in 2015 studying a cohort of healthy men and women reported 
that marijuana use is associated with a higher prevalence of pre-
diabetes in young adults and middle-aged adults but found no 
association with diabetes for this same study population [47]. On 
the other hand, in a review article carried out by Sidney in 2016, 
it was pointed out that the studies included in his analysis showed 
a low probability of association between the use of marijuana and 
the prevalence of diabetes [45].

Neuropathy is the most common complication of diabetes and 
it is still considered to be relatively refractory to most of the 
analgesics. Studies on painful Diabetic Neuropathy, over time 
have also yielded variable results. Comelli et al. in 2009 in an 
experimental study in which they administered cannabis extract to 
rats that were induced by diabetes, found beneficial effects for the 
discomfort [48]. Selvarajah et al. in 2010 in an experimental study 
in patients with painful diabetic neuropathy, evaluated the efficacy 
of cannabis, administered sublingually, demonstrating that it was 
not more effective than placebo [49]. On the other hand, Wallace 
et al, in 2016, in an experimental study in patients with painful 
diabetic neuropathy evaluated their potential benefit, administered 
cannabis by inhalation and demonstrated that it was not effective 
[50].

Cannabinoids have also been shown to relieve neuropathic 
pain associated with the disease. Studies published in 2004 
reported that mice administered with an agonist (activator) of 
cannabinoid receptors experienced a reduction in tactile allodynia 
(pain resulting from non-detrimental stimuli to the skin) related 
to diabetes compared with untreated controls, suggesting that 
"cannabinoids have a potential beneficial effect on experimental 
diabetic neuropathic pain" [51,52].

Among the possible explanations for these contradictory results is 
the exclusion of studies of unhealthy individuals who frequently 
use marijuana, which may lead to underestimation of cases of 
diabetes in marijuana users; people with diabetes who abstain 
from consuming marijuana in their old age; the same awareness 
about health status [44,53], how surveys are applied and how 
information is obtained, among others [47].

The powerful anti-inflammatory effect of CBD, with reduction 
of cytokines production (IFN-γ and TNF-α) and inhibition of T 

cell proliferation observed in experimental arthritis, [54] led 
to investigation of the possible CBD effects on others diseases 
as the DM1 that is a disease that results in the destruction of 
insulin-producing pancreatic β cells. The primary lesion of DM1 
is an inflammation of the islands of Langerhans, during which 
leukocytes and lymphocytes in particular, surround and infiltrate 
the islets. Some studies have shown that CBD treatment of non-
obese diabetic (NOD) mice before the development of the disease 
reduced its incidence from 86% in the non-treated control mice to 
30% in CBD-treated mice. Additionally, CBD treatment resulted 
in important reduction of plasma levels of the pro-inflammatory 
cytokines, IFN-γ and TNF-α and the histological examination 
of the pancreatic islets of CBD-treated mice revealed significant 
reduction of the inflammation [24]. It was also observed that 
administration of CBD to 11-14 week old female NOD mice, 
which were either in a latent diabetes stage or had initial symptoms 
of diabetes, ameliorated the manifestations of the disease. In 
addition, the level of the pro-inflammatory cytokine IL-12 
produced by splenocytes was significantly reduced, whereas the 
level of the anti-inflammatory IL-10 was significantly elevated 
after CBD treatment. 98 This data have suggested that CBD can 
possibly be used as a therapeutic agent for the treatment of DM1.

History of research on cannabidiol CBD has also been proven 
useful for possible complications of diabetes. The majority of 
diabetic complications are associated with pathophysiological 
alterations in the vasculature. Microvascular complications involve 
retinopathy and nephropathy while the atherosclerosis is the most 
common macrovascular complication of diabetes. The protective 
effects of CBD were studied in experimental diabetes induced by 
streptozotocin in rats. CBD treatment prevented retinal cell death 
and vascular hyperpermeability in the diabetic retina.

In addition, it significantly reduced oxidative stress, decreased 
the levels of TNF-α, vascular endothelial growth factor, and 
intercellular adhesion-molecule [20]. It has also been suggested 
that CBD has significant therapeutic benefits against other diabetic 
complications and atherosclerosis, since it attenuated several 
effects of high glucose, including the disruption of the endothelial 
function [55,56].

Cardiovascular complications are the main cause of morbidity 
and mortality in diabetic patients. For example, the diabetic 
cardiomyopathy characterized by myocardial dysfunction of the 
left ventricle (both diastolic and posterior systolic), has been well 
studied in both humans and animals [57-59]. The mechanism of 
diabetic cardiac dysfunction is complex and involves an increase 
in oxidative / nitrosative stress [60-63], the activation of several 
later transcription factors, proinflammatory pathways and cell 
death as NF-κB , poly (ADP-ribose) polymerase (PARP) [64], and 
MAPKs [65,66], inactivation of pro-survival pathways such as 
Akt [67], which ultimately culminates in cell death [68], changes 
in composition of the extracellular matrix with increased cardiac 
fibrosis and increased inflammation [21,65].

In addition, activation of the CB1 receptor in the cardiovascular 
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system by endocannabinoids may also contribute to the 
pathophysiology of multiple cardiovascular diseases, including 
heart failure and atherosclerosis [69]. Unlike THC, the CBD, 
which has been approved for the treatment of inflammation, pain 
and spasticity associated with multiple sclerosis in humans since 
2005 in Canada [70], it does not bind to these receptors [71], 
and therefore, it is devoid of psychoactive properties and has no 
potential to cause adverse cardiac toxicity [18]. Importantly, CBD 
is well tolerated without side effects when administered chronically 
to humans [72,73]. A previous study has shown cardiac protection 
by CBD in myocardial ischemic reperfusion injury [74]; with 
which, the possible protective effects of CBD in diabetic hearts 
and in primary human cardiomyocytes exposed to high glucose 
levels have been studied, finding a potential effect of CBD for the 
prevention and treatment of diabetic complications [21].

On the other hand, there are several risk factors for diabetic 
ketoacidosis in patients with DM1, including: myocardial 
infarction, stroke, pancreatitis, glucocorticoids, thiazide diuretics, 
sympathomimetics, and second generation antipsychotics and 
cocaine use, among others [75,76]. Psychological problems 
associated with eating disorders and deliberate omission of 
insulin, particularly in young patients with DM1, as well as a poor 
compliance with the insulin regimen are common precipitants.

Cannabis has been identified as another possible contributor 
to ketonemia; the dominant effect of cannabis with respect to 
the acid-base balance is the respiratory system with a change in 
respiratory rate and oxygen tension and not pH, 5 but in these 
diabetic cannabis users, the near-normal or high pH would suggest 
an acute or chronic alcalemia. Clinical presentation with vomiting 
adds the possibility of an alteration of the compound acid base 
(with a component of metabolic alkalosis), but vomiting was 
rarely present in these patients and was equally present in acidotic 
patients. Ketosis requires intravenous insulin and fluid replacement 
and patients with an unexplained or unusual acid-base balance in 
diabetic ketosis or ketoacidosis should be evaluated for the use of 
illicit drugs, especially cannabis [76-79].

Conclusions
Despite the evidence presented, it is necessary to carry out 
longitudinal studies to determine the beneficial association between 
the use of marijuana and the treatment of diabetes and other non-
transmissible chronic diseases. In Colombia, where marijuana 
is produced and consumed and where diabetes has high rates of 
prevalence, incidence and morbidity and mortality, this type of 
study could provide important information for the management of 
these pathologies that affect the quality of life of those who suffer.
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