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D 	 You may withdraw the petition before the Review Panel's first public meeting of the year by submitting a written 
statement to the Department stating that you wish to withdraw it. 

Section A: Petitioner's Information 

Name (First, Middle, Last): 

,--,, ••:-,, '. -

City: State: Zip Code: 

Email Address: 

Section B: Medical Condition You Are Requesting Be Added 

Please specify the name and provide a brief description of the proposed qualifying medical condition. Be as precise 
as possible in identifying the condition. Optional: Include diagnostic code(s), citing the associated ICD-9 or ICD
10 code(s), ifyou know them . .A11ach additional pages as needed. 
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- Department of Health 

Section C: Symptoms of the Proposed Medical Condition and/or Its Treatment 

Describe the extent to which the proposed qualifying lj.l(!dical condition or the treatments cause suffering and impair a 
person's daily life. Allach additional pages /(needed. / 

Section D. Availability of conventional medical therapies 

Describe conventional medical therapies available and the degree to which they ease the suffering caused by 
the proposed qualifying medical condition or its treatment. Atwch additional pages if'needed. ~ 
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llfflll Minnesota 
W.UW Department of Health 

Section E: Anticipated benefits from Medical Cannabis 

Describe the anticipated benefits from the medical use of cannabis specific to the proposed qualifying medical 
condition. Attach additional pages if11eeded. 

Section F (optional): Scientific Evidence of Support for Medical Cannabis Treatment 

It will strengthen your petition to include evidence generally accepted by the medical community and other 
experts supporting the use of medical cannabis to alleviate suffering caused by the proposed medical disease 
or its treatment. This includes but is not limited to full text, peer-reviewed published journals or other 
completed medical studies. Please attach complete copies of any article or reference, not abstracts . 

• I have attached relevant articles. (check box if you have attached scientific articles or studies) 

Section G (optional): Letters in Support of Adding the Medical Condition 

Attach letters of support for the use of medical cannabis from persons knowledgeable about the proposed 
qualifying medical condition, such as a licensed health care professional. 

~ I have attached letters ofsupport. (check box if you have attached letters ofsupport) 
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~ Department of Health 

Section H: Acknowledgement and Signature 

Please Note: Any individually identifiable health information relating to any past, present, or future 
health condition or health care contained in this Petition is classified as a health record under 
Minnesota Statutes §144.291, and is not subject to public disclosure. 

I certify that the information provided in this petition is true and accurate to the best of my 
knowledge. 

To obtain this information in a different format, call: 

(651) 201-5598 in the Metro area and {844) 879-3381 in the Non-metro. 
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Diabetes 

Part One - Introduction 

·News Diabetes is a disease and series of complications that arise from the inability to 
• adequately control levels of sugar (glucose) in the bloodstream. Some 15-20 

Rec1 pes million Americans suffer from diabetes mellitus and its host of short and long 
term effects. Worldwide over 150 million patients suffer from diabetes, a rate five 

Search times higher than predicted a decade ago. Rates of diabetes are increasing rapidly 
with the disease now approaching heart disease and cancer as a leading cause of 

Message premature death or life long disability. Nearly one million new cases of diabetes 
Boa rd are diagnosed each year in America although a substantial number of people have 

the disease and don't know it. Over 200,000 Americans die from diabetic 
Contribute complications each year. Diabetes is the leading cause of kidney disease and 

blindness. It is estimated that diabetes costs Americans approximately 100 billion 
Links dollars each year in direct medical costs and indirect costs related to disability ... 

( and time off work. 

Contact Type I diabetes (Insulin Dependent Diabetes Mellitus or IDDM) is the situation 
where the patient does not produce their own insulin required for the uptake and 
processing of sugar by the body's cells. Type I used to be called "Juvenile" onset 
diabetes and is believed to be caused by an autoimmune reaction that destroys 
the Islet cells in the pancreas responsible for insulin production. Type I can also 
be caused by physical injury to the pancreas such as acute or chronic pancreatitis, 
certain genetic disorders, and infection. While Type I is the more dangerous form 
of diabetes it represents less than 8% of total cases. At present Type I patients 
require daily insulin injections or the use of the implantable insulin pump. 

Type II diabetes (Non-insulin Dependent Diabetes Mellitus or NIDDM) is a 
disease where the cells in the body become resistant to the actions of insulin 
and/or the pancreas produces too little insulin. Type II used to be called "Adult" 
onset diabetes although recent research demonstrates that people are developing 
this more common form of diabetes at younger and younger ages. Type II 
diabetes is closely associated with obesity, advancing age, inactivity, and genetic 
makeup. Type II diabetes accounts for 90-95% of all cases of diabetes and often 
runs in families. Certain ethnicities such as Latin Americans and African 
Americans have very high rates of Type II diabetes. This may be due to dietary 
factors and/or genetic factors. The astonishing increase in diabetes seen in 
America today is largely a function of the increased number of obese adults and 
adolescents coupled with a lack of regular exercise. Appa~ently, when the body's 
cells are exposed to excessive amounts of dietary calories they respond by down ( regulating or otherwise adjusting insulin receptor sites. 
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Gestational diabetes is a condition effecting approximately 3- 5% of pregnancies. 
Lack of glucose control usually returns following delivery although women who 
develop gestational diabetes are at greater risk to go on to develop Type n later in 
life. 

Initial Symptoms- Patients can go years ( especially with Type II) without noticing 
any symptoms that might lead to a diagnosis. Routine blood screenings (fasting 
blood sugar) at annual check-ups can allow early identification and timely 
treatment of diabetes. Symptoms can include intense thirst, dry mouth, frequent 
urination, fatigue, weight loss, and blurred vision. Wounds that won't heal may be 
another sign of diabetes. A fasting blood sugar in excess of 126 indicates that 
diabetes may be present. Fasting blood sugar has largely replaced the more 
traditional method of testing called "glucose tolerance". 

Recently, the American Diabetes Association and the National Institute of 
Diabetes and Digestive and Kidney Diseases (NIDDK) identified what is now 
called "pre-diabetes". This condition precedes the onset of Type II diabetes but 
damage to the heart and other systems can occur even during this "incubation" 
phase. A normal score on the fasting glucose test is less than 110. Between 100 
and 126 is the area now termed pre-diabetes. A score over 126 indicates that Type 
II diabetes may have already developed. The good news is that patients who are 
identified as pre-diabetic may receive treatment and adjust life style as to avoid 
the progression of the disease. If you are wondering whether or not you are in 
such a category you can learn more and take a quiz at: Are you at risk from pre
diabetes? 

Type I diabetes typically has a sudden onset. A patients first clue of Type I 
diabetes may be a potentially lethal condition of hyperglycemia known as 
ketoacidosis (DKA) that is characterized by nausea, vomiting, abdominal pain, 
confusion, and "fruity" breath. DKA leads to what is called "diabetic coma". Upon 
admission to an emergency room, Type I DKA symptoms may be confused with 
acute alcohol intoxication because the patients' fruity breath smells like fruit 
brandy and they are generally confused and unresponsive. 

The best long term measure of how much excess glucose is circulating in the 
blood stream (and causing havoc) is a test called an HblAc. This test should be 
repeated every 90 days or so to measure the effectiveness of treatment. A level of 
5 or below is great. Levels above 6 or 7 are problematic and levels over 9 or 10 can 
mean serious trouble. 

In order to reduce the rates ofserious complications, it is critical to diagnose 
diabetes early and then maintain a strict regime ofglucose control. Recent 
studies demonstrate that long term complications can be reduced by 40-60% 
when a strict program ofmedicine, diet, and exercise are followed. Strict 
glucose control is insured by frequent testing ofblood glucose (3-6X!day) and 
making the necessary adjustments to meals and medicine. The smoking of 
tobacco is to be avoided ifcomplications are to be minimized. 

It is important to state clearly that patients suffering from diabetes can be 
largely in control ofthe course oftheir illness ifthey are well informed and 
follow medical advice including proper nutrition and diet, medications, and a 
program ofexercise. 
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Diabetes 

Part III - Treatment 

News There are a wide variety of treatments for diabetes which compliment one 
. another. In general, treatment focuses on diet/nutrition, medications including 

Rec1pes cannabis, exercise, regular foot care, self monitoring ofblood sugar and periodic 
check-ups with a physician or clinic familiar and experienced in treating diabetes. 

Search Many Type II diabetics can control their diabetes with diet, exercise, and weight 
loss alone. Other Type II diabetics will require oral medications to either 

Message stimulate insulin production and/or to increase sensitivity to insulin. The more 
Boa rd severe Type II cases and virtually all Type I cases will require regular injections of 

a variety of insulins, often several times a day. 
Contribute . 

Diet and Nutrition: While excessive sugar is the result of diabetes and not the 
Links cause, it remains extremely important for all types of diabetics to routinely follow 

( a sensible diet that helps maintain ideal weight levels while reducing the peaks 
Contact and valleys of blood sugar by avoiding or limiting simple sugars and 
................= ........ carbohydrates. 

"Bad" foods for diabetics include: 

• Sweetened soft drinks 
• Candy, cookies, donuts, cake, pie, and pastries 
• Simple carbohydrates such as those in refined flour (bread and tortillas), 

breaded products and potatoes, rice, and pasta in significant amounts 
• Excessive alcohol 
• Ice cream 
• Fruit juice 
• Refined cereals 
• Saturated fats 

"Good" foods for diabetics include: 

• green vegetables 
• fish, lean meat, chicken, and turkey 
• reduced fat cheese 
• whole grain products (in limited amounts) 
• tomatoes, peppers, carrots, onions, garlic 
• Raw nuts including almonds, peanuts, and pecans( 
• Fruits such as apples and bananas not high in sugar 
• Natural sweeteners like fructose (in limited amounts) 
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A "diabetic" diet is essentially an extremely healthy one. It aims at stabilizing 
weight, lowering triglycerides, LDL, and cholesterol, increasing vitamins and co
factors, and reducing the excess of any particular food that might effect 
metabolism. In nearly every case "complex" carbohydrates like pasta are 
preferred over simple starches. Most diabetic patients learn how "count" 
carbohydrates and carefully read the nutritional panels on foods. 

It is highly recommended that diabetic patient eat numerous small meals 
throughout the day as opposed to a few large meals. This practice helps reduce 
peak blood sugars and is particularly useful when gastrointestinal upset from 
medications is present or autonomic neuropathy. In cases where nephropathy is 
progressing, it is advised that patients restrict the overall amount of protein in the 
diet in order to not unduly tax the kidney. A similar restriction may be advisable 
in cases of concomitant liver disease. 

A number of specialty foods, snacks, and artificial sweeteners are available to 
assist diabetics in meeting their nutritional targets. These foods do not have 
added sugar, often use fructose instead of sucrose, and contain long acting 
complex carbohydrates in place of simple starches that cause blood sugar peaks. 

Perhaps more important than special diabetic foods is the concept of portion 
control. Limiting the amount of carbohydrates and overall calories at meals or 
with snacks is an excellent way to limit weight gain and avoid prolonged high 
levels of glucose in the blood. Recently Medicare added a benefit for diabetics to 
see nutritionists as part of their overall diabetic management. This is highly 
advised. A nutritionist or dietician can help plan meals, train in food preparation, 
and evaluate nutritional needs. 

Diabetic patients who utilize cannabis as adjunctive therapy for pain and 
neuropathy should be aware that one possible "side effect" of cannabis is 
increased appetite. Patients who develop the "munchies" from medical cannabis 
should keep non-sugary treats available should the desire to eat increase. 

Exercise: Regular exercise, even walking, contributes greatly to normalizing 
blood sugar. Exercise allows the muscles to "burn" sugar and increases overall 
circulation and strength. 

Foot and Wound Care: Due to the poor circulation and insensitivity that can 
result from long term diabetes, foot injury and infection are a major concern. 
Diabetics should not go barefoot. Feet and hands should be washed daily with 
soap and water and towel dried. Nails should be clipped in a "square" fashion and 
not too close. Diabetics must take any infection seriously. Healing can be delayed 
or impossible without medical assistance (particularly if the patient smokes 
tobacco). Good hygiene and prompt attention to cuts and wounds goes a long way 
to avoiding more expensive and painful medical care. Patients who take care of 
their feet rarely have to experience the amputations common in the past. 

Medications: An exhaustive chart on mainline diabetes medications is available 
at Intelihealth, a Harvard Medical School publication. The link for basic 
medications is: Basic Diabetes Medications. Additional important links to 
Intelihealth are provided in the link section .The basic medications required in 
treating diabetes are those involved in glucose metabolism. Insulin, whether long 
acting or short acting, of human origin or animal, is a basic requirement for all 
Type I and many Type II diabetics. Insulin is usually injected in subcutaneous 
tissue but can also be provided through an implantable insulin pump. An insulin 

http://www.letfreedomgrow.com/emu/ diabetes_ 4 .htm 6/5/2016 

http://www.letfreedomgrow.com/emu


( 

( 

(_ 

AAMC: Diabetes -Treatment Page 3 of 4 

aerosol is currently being tested to augment or even replace injectable insulin. 
Even oral dose insulin is in development and may be available in just a few years. 

Oral diabetic medications are of three basic types: 

• Agents to increase insulin sensitivity such as glucophage 
• Agents to increase insulin production such as glypizide 
• Agents to reduce or slow carbohydrate absorption such as miglitol 

The exact combinations of oral agents and/or insulin of different types is best 
developed by the treating physician. 

Ancillary Medications: Most patients suffering from diabetes are prescribed a 
variety of medicines to treat complications. Of these the most important is a class 
of drugs called ACE inhibitors. These medicines help stabilize blood pressure and 
heart rhythm. In addition, ACE inhibitors have been shown to reduce the 
likelihood and severity oflong term damage to the kidney. Other blood pressure 
medicines are also commonly used including beta blockers like Inderal. 

In view of the serious cardiac complications related to diabetes, patients should 
have their LDL, HDL, triglycerides, and cholesterol routinely checked. Where the 
lipid profile is poor, physicians often recommend ongoing treatment with the 
Statin drugs like Lipitor. Statins are proving to be extremely effective in reducing 
cholesterol and triglycerides which are implicated in coronary artery disease. 
Unfortunately, the Statins are hepatotoxic and should be used with extreme 
caution in patients with liver disease. All patients using Statins require periodic 
blood tests to measure liver enzymes. 

Nearly half the cases of diabetes will feature neuropathy in some form or another. 
Peripheral neuropathy can be very uncomfortable with tingling, numbness, 
burning, cramping, and pain. Topical ointments have been used for peripheral 
neuropathy. These preparations are extracts from the hot pepper plant and 
contain the drug capsaicin. The application of chili extract desensitizes the skin 
and sometimes provides some relief. Most patients with troublesome neuropathy 
will be prescribed an anti-convulsant like gabapentin (Neurontin). This class of 
drugs is powerful and has an array of side effects including sedation. In the short 
run some physicians provide minor narcotics for neuropathy. Anti-depressants 
are also commonly prescribed. 
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Medical Uses Part IV - Treatment with Cannabis 

News The medical literature has very few citations in regard to any direct effect of 
. cannabis on blood sugar levels. These citations are sometimes contradictory. 

Rec1pes Despite the lack of research, a large body of anecdotal evidence is building 
amongst diabetic sufferers that medical cannabis may help stabilize blood sugar. 

Search One suggested method that may be responsible is the reduction in 
catecholamines and/or stress related hormones (glucocorticoids) that is caused 

Message by cannabis. 
Board 

Many cannabinoids act primarily to inhibit prostaglandins and COX-2, while 
Contribute providing powerful anti-oxidant properties to salvage free radicals, and inhibit 

macrophage and TNF. All of this means that cannabis is an excellent anti

( Links inflammatory that lacks the side effects of steroids ( which diabetics have to 
avoid), the NSAIDS, and the COX-2 inhibitors like Vioxx. This anti-inflammatory 

Contact action may help quell some of the arterial inflammation common in diabetes. 

Cannabis is also neuroprotective. It is believed that much of neuropathy comes 
from the inflammation of nerves caused by glycoproteins in the blood that deposit 
in peripheral tissues and trigger an immune response. Cannabis helps protect the 
nerve covering (myelin sheath) from inflammatory attack. Cannabis also lessens 
the pain of neuropathy by activating receptors in the body and brain. Some 
components of cannabis (perhaps cannibidiol) act as anti-spasmodic agents 
similar to the far more toxic anti-convulsants like Neurontin. This action of 
cannabis helps relieve diabetic muscle cramps and GI upset. 

Two other major actions of cannabis can benefit the diabetic. The first is helping 
to keep blood vessels open and improving circulation. Cannabis is a vasodilator 
and works well to improve blood flow. The second action is how cannabis can 
reduce blood pressure over time. While cannabis is not generally thought to be an 
anti-hypertensive and is no replacement for ACE inhibitors, it does contribute to 
lower blood pressure which is vital in diabetes management. 

Finally, cannabis used in food products not only provides long lasting blood levels 
of key cannabinoids but, in addition, cannabis butter and oil substitute triple 
bonded fatty acids for the saturated fats normally contained in these essential 
cooking products. This substitution will benefit cardiac and arterial health in 
general. 

Most diabetics learn very early that maintenance of good blood sugar is most 
easily achieved when patients or their caregivers cook as opposed to eating fast 
food or prepared foods. Cooking not only provides superior nutrition necessary to 
treat diabetes but also is a form of physical therapy for diabetic hands that suffer 
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from neuropathy. Of course, diabetics should take caution with any flames or hot 
( objects. 

Cannabis may also be used to make topical creams (mixed with aloe vera and/or 
emu oil) that can be applied directly to hands and feet affected by neuropathic 
pain and tingling. 

Night time can be particularly difficult for diabetics. A syndrome known as 
"restless leg syndrome" (RLS) is common. Cannabis helps still RLS which is 
otherwise treated with quinine and/or muscle relaxants like Flexaril. For night 
time it is recommended that patients use a vaporizer or smoked cannabis to aid in 
falling asleep. If night time hypoglycemia is a problem then a cannabis cookie can 
be very helpful. Cannabis cookies are great treatment so long as portion control is 
exercised. 
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Diabetes 

Part V - Links 

News American Diabetes Association: ADA * 
Recipes Intelihealth: Diabetes Main Site: Diabetes Basics ~ 

Search Intelihealth: Main diabetes medications: Medications for glucose control~ 

Message Public Access to Medline Searches: Medical literature searches 1't 

Board Center for Disease Control (CDC): Diabetes Public Health Resource~ 

Contribute Harvard Medical School: Joslin Diabetes Center * 
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Type 1 diabetes is usually diagnosed in individuals under the age of 30 and involves an 


autoimmune attack on islet cells of the pancreas - cells that produce insulin. Approximately 


10% of diabetics suffer from Type 1 diabetes. 


Type 2 diabetes is far more common and tends to affect individuals that are obese and over 


the age of 40. It is usually a result of a combination of defective insulin production and insulin 


resistance. 


In both types of diabetes, high blood sugar levels eventually lead to a variety of other 

metabolic and non-metabolic complications. 

The Role of Endocannabinoids 

Endocannabinoids are natural compounds found within all humans that happen to act in a 


similar way as plant-derived cannabinoids such as THC. Along with cannabinoid receptors, 


they make up what is known as the endocannabinoid system. 


Cannabinoid receptors have been identified in the pancreas, heart, blood vessels, nervous 


system and many other organs - all of which suggests a potential role for cannabinoids in 


treating diabetes. 


( Interestingly, large-scale surveys have found lower prevalence rates of obesity and diabetes 

mellitus among marijuana users compared with non-users, suggesting the potential for 

cannabinoids to affect this disorder. 
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( Marijuana and Insulin 
Insulin dysfunction is the underlying factor in diabetes as well as the primary target of medical 

treatment. Interestingly, the presence of cannabinoid receptors has been identified in cells of 

the pancreas that produce insulin. 

Studies involving human cell cultures have linked activation of CB1 receptors to an increase 

in insulin production. On the other hand, the role of CB2 receptors is conflicted, with some 

studies showing an increase in insulin secretion and others showing a decrease. 

Marijuana compounds may take on another therapeutic role in type 1 diabetes by regulating 

activity of the immune system. In an animal model of type 1 diabetes, THC demonstrated an 

incredible ability to counter autoimmune attacks. THC treatment was also able to preserve 

insulin levels and lower blood glucose levels compared with the untreated group. 

Other studies have found CBD (cannabidiol) and THCV (tetrahydrocannabivarin) - two non

psychoactive compounds found in marijuana - to have similar protective effects. 

A study published in 2006 found that CBD could reduce the chance of developing type 1 

diabetes In mice by reducing inflammation of pancreatic cells. In a study involving obese 

mice, THCV treatment led to improved glucose tolerance, reduced glucose intolerance and 

increased Insulin sensitivity, leading the authors to conclude that THCV could be a useful 

therapy for type 2 diabetes either alone or together with CBD. 

Holistic Addiction Rehab 
Alternative ta 12·step p1ogram Holistic Biochemical Restoration. 
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( 
"Based on these data, it can be suggested that THCV may be useful for 

the treatment of the metabolic syndrome and/or type 2 diabetes, 

either alone or in combination with existing treatments... a CBD/THCV 

combination may be beneficial for different types of diabetes 

mellitus." 

Excerpt from The cannabinoid L!.9-tetrahydrocannabivarin (THCV) ameliorates insulin 
sensitivity in two mouse models ofobesity (Wa,yent et al., 2013) 

Finally, a large-scale observational study published in 2013 by Harvard University 

researchers found that adults who used marijuana had lower fasting insulin levels and a 

lower probability of being insulin resistant. The study collected data f~om over 4,500 adults 

during a 5 year period. 

Marijuana and Obesity 

Type 2 diabetes is commonly associated with obesity and related cardiovascular problems. 

Interestingly, the endocannabinoid system appears to be involved with obesity and regulating 

energy balance as well. 

Early studies revealed higher levels of the endocannabinoids anandamide and 2-AG in obese 

individuals, which led experts believed that activity of the endocannabinoid system promoted 

obesity. Along the same line, activity of the endocannabinoid system has been shown to 

decrease energy expenditure and increase food intake and fat storage. 

However, more recent evidence suggests an opposite effect on obesity. 

In the same Harvard University study, researchers found that marijuana users had lower 

waist circumferences, despite the fact that they tended to consume more calories. Similarly, a 

2011 analysis of 2 large U.S. surveys linked marijuana use with a lower BMI and a decreased 

prevalence of obesity. 

( 
Marijuana and Cardiovascular Disease 
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Re™M~dies m1.imest a lfflfffit!liC rol~tyfiqf\! i~f"in a n'W6TfL<tl cardi<t'tltffifE VIDEO 
com'ol'icat1ons hat accom an cfiabetes. As it urns out ~i and CB2 rece il:ors are 

expressed in various cells of the cardiovascular system, including the immune cells that ( infiltrate them. 

In mouse models, cannabinoids have demonstrated the ability to regulate vascular 

inflammation, oxidative stress and atherosclerosis, leading experts to suggest that marijuana

based medications may be useful in the treatment of these dysfunctions. 

I "Modulation of the endocannabinoid system... may hold tremendous 

therapeutic potential in various cardiovascular disorders associated
I with inflammation and tissue injury, ranging from myocardial 

infarction and heart failure to atherosclerosis and cardiometabolicI 
49 disorders."i 

Excerpt from The emerging role of the endocannabinoid system in cardiovascular disease 

(Pacher and Steffens, 2009) 

Marijuana and Neuropathic Pain 
Approximately 60-70% of diabetics suffer from some form of nerve damage, which can often 

lead to a specific type of pain known as neuropathic pain. 

Interestingly, neuropathic pain has been one of the few applications of medical marijuana to 

be investigated in clinical trials. Sativex - a cannabis-derived oral spray - has already been 

approved by countries such as Canada and the United Kingdom for the treatment of pain 

associated with cancer and multiple sclerosis. 

While yet to be approved for diabetics, cannabis~based treatments have also shown promise 

in clinical trials involving diabetes-related neuropathic pain. 

A placebo-controlled clinical trial published in 2012 found that 85% of patients given synthetic 

THC (Cesamet) experienced a reduction in pain of at least 30%. Furthermore, all patients

( 	 that received the strongest dose (4mg/day) experienced a reduction in pain of 30% or more. 

The study also identified significant improvements in overall disease scores. Side-effects 

were relatively minor and included confusion, drowsiness and dizziness. 

Finally, other studies show that cannabis use can lead to improvements in sleep, mood and 

quality of life in patients with neuropathic pain. 

Diabetic? What Not To Eat 
New Video Explains The 3 Triggers That Create 
Type 2 Diabetes. 
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Diabetes is a chronic disease characterized by the inability to properly produce or utilize insulin. If 
left untreated, this disease can have severe complications and may eventually be fatal. 

In 2009, there was an estimated number of 246 million people affected worldwide. In the USA alone, It Is 
predicted that 48.3 million people will be affected by 2050. This is an astonishing number considering that 
in 2012 the number was estimated at 29.1 million with an average of 1.7 million new cases per year. 

The Basics 
( Insulin 

Photo credit: BBC 

Insulin Is a hormone involved In the regulation of blood glucose levels. After a meal, when sugar levels are 
high, Beta cells In the pancreas release insulin Into the bloodstream. Insulin signals to the cells of the body 
to either store these sugars for later or to utilize them for energy. During exercise, when the blood glucose 
levels fall, the opposite scenario can be observed. Insulin levels drop, and stored sugars can be released 
from the cells and utilized for energy. 

Type 1 Diabetes 

This type of diabetes is associated with lack of Insulin production as a result of auto-immunity. The Beta 
cells of the pancreas are mistakenly targeted by the immune system and killed. Insulin production becomes( 
very low or non-existent, thus causing sugars to build up In the system. This type of diabetes is most 
commonly developed In childhood or adolescence, but in rare cases can also develop in adults. 

Type 1 diabetes requires a lifelong insulin therapy and can be aided by proper diet. 
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Type 2 Diabetes 	 ·I i··- ,j 
This type of diabetes can be caused by one of two factors. Either the Beta cells of the pancreas do not ii-... _-_ :!.,,re Ever W~nted A Closet Grow, ( .. .,, ;s What You II Need 
make enough insulin to properly store excess sugars, or the cells of the body are just insensitive to insulin. 

In both cases, there is a buildup of sugars In the blood stream, but none can be utilized by the cells for - - - -- -

energy. 

Type 2 diabetes is the most common form of the disease and tends to get worse with time. A controlled 

diet, proper exercise, and medication in the form of pills or insulin is the optimal treatment. 

Symptoms 

The symptoms associated with both types of diabetes range from mild to severe: 

• 	 Frequent urination 

• 	 Frequent hunger 


Frequent thirst 


Fatigue 

• 	 Vision impairment 


Slow healing bruises and wounds 


Weight loss associated with Type 1 


Numbness in hands and feet, associated with Type 2 


If left untreated or diagnosed too late, these symptoms can develop into serious complications: 

Skin disorders and infection 


Diabetic retinopathy which can result in cataracts and glaucoma 


• 	 Neuropathy caused by nerve damage 

DON'T BE LEFT IN THE•• 
UM.. SMOKE. JOIN US! 

Name: Enter your name 

Email: Enter your email address 

Sign me up! 

Cardiovascular complications 

11a1111mThese are the main ones amongst many others. The complications with diabetes are endless and an early 


diagnosis Is crucial. Living with diabetes comes with a strict lifestyle and requires discipline. Currently, 


there is nothing on the market that could possibly reverse the damage, especially on the neural level. 


( 
Is there potential in marijuana? 

Photo credit: High times 

Marijuana is currently legal for medical use in 24 Amerian states and its use keeps Increasing worldwide. 

More and more evidence Is iiurfaclng about the potential medicinal properties of the plant in healing a 

multitude of diseases. 	 - 

While we know the potential of marijuana in treating nervous disorders, little research is available on the 

relationship between m·arljuana and the metabolic processes of the body. When it comes to marijuana and 

diabetes, the opinions are biased but thE) early research looks promising. 

( ./ 

Current research 
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Due to the complexity of the condition and our current lack of understanding, in depth research on 

( marijuana and diabetes in humans is still too risky. 

Animal studies, on the other hand, have opened a whole new gateway for our understanding. These 

studies have touched on the effects of marijuana on the prevalence of diabetes, its potential roles in 

diabetes-induce neuropathy, as well as its implication in cardiovascular complications. 

Cannabis and Lower Diabetes Incidence 
Marijuana use is very well known for the unstoppable 'Munchies' it induces, thus why it is so appealing to 

chemo patients. One would think that an increased caloric intake would result in a larger BMI. 

Surprisingly, this doesn't seem to apply to marijuana users and this is exactly where we do not yet 

understand the implicatio'ns of marijuana in metabolic functions. 

In an effort to determine if there could be a positive correlation between marijuana and diabetes, one 

study examined the effects of marijuana use on glucose and insulin levels. 

579 participants out of the 4657 were current marijuana users and showed a lower prevalence of diabetes 

than non-users. Current users showed 16 % lower levels of fasting insulin as well as 17 % lower insulin 

resistance, both with a confidence interval of 95%. 

Marijuana users in this study were also found to have lower waist circumference than non-users and 

increased levels of high-density lipoprotein cholesterol (HDL-C), commonly called 'good cholesterol'. 

Marijuana and diabetes can be better studied In mice models mainly because the action of cannabis 

derivatives can directly be examined. The natural derivatives of the plant seem a lot more promising than 

~ casual smoking. 

This was the aim of a study conducted on diabetic mice which examined the effects of cannabidiol (CBD), a 

non-psychoactive compone'nt of marijuana, on the incidence of the disease. 

( 

Photo credit: Science Mag 

The researchers demonstrated the potential of (CBD) to reduce the occurrence and delay the onset of Type 

1 diabetes. It was found that CBD shows anti-autoimmune properties which needed further examination. 

While some non-specific lmmunosuppressive drugs have shown to be successful In preventing diabetes, 

they are not an ideal alternative. Suppressing the immune system in a general fashion for a long period of 

time would present a high-risk treatment. Moreover, these drugs showed to be working only temporarily in 
the clinic until resistance was acquired. 

T_!ie marijuana and diabetes research is a lot more promlsin_&_While CBD Is also a non-specific 

lmmunosuppressant, it was found to promote a protective Immune res ons!! in dlabet,Jc mice by the 

means of lmmunomodulatlon. lmmunomo ulation would allow the use of CBD In early-onset patienJ? 

only Jong enough to deviate the destructive autoimmune response to a protective one. , ( 	 ----;...----=-----:------------=----':====== 
Insulin forming Beta cells showed to be saved from destruction, allowing for proper metabolism to occur. 

Once the Immune response Is reversed, patients would no longer need to use the cannabis derivatives.This 
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mechanism of action and would prevent the long-term resistance and immunosuppressive effects of 


continued use. 
( 
Cannabis and the Reversal of Neuropathy 

Photo credit: ZME Science 

One of the harshest complications of diabetes Is Diabetic Neuropathy. Clinically it is defined as "the 

presence of symptoms and/or signs of peripheral nerve dysfunction in people with diabetes after the 

exclusion of other causes", and affects 20% of the diabetic population. 

Currently, several treatments are available, but none of them are sufficient in preventing neuropathy. 
( f~Opioids/a.nd anticonvulsants have plateaued at a 50% efficacy in pain reduction and are associated with 

'ls_ev~si~-~ 

While the association of cannabis receptors with the nervous system has been increasingly documented, 

some have brought their focus on marijuana and diabetes. 

Two main cannabinoid receptors are responsible with pain modulation: CB1 and CB2. CB1 has been 

found to be more closely associated with the nervous system while CB2 can be found in the tissues of the 

immune system. Both synthetic and natural cannabinoids, such as CBD, have shown to be effective in 

treating pain associated with neuropathy. 

One research focusing on marijuana and diabetes succeeded in showing such benefits in diabetic mice. 

First, the mice were chemically rendered diabetic by pancreatic impairment ( I know it sounds horrible) and 

tested for thermal and mechanical responsiveness. 

After 30 days, the rats showed a significant decrease in responsiveness to stimuli due to the loss of neural 

sensation. eCBD, a mixture of CBD and THC was then administered orally. Pain assessment was recorded 7 

days after administration and the animals were killed in order to further examine their nerves and liver. 

The correlation found between marijuana and diabetes were groundbreaking. eCBD has shown to restore 

the thermal pain perception in the paws of the rats and significantly increase their impaired mechanical 

force. 

Diabetes has been documented to Increase tissue damage in the liver by destroying the antioxidant 

scavenger system of the organism. Close examination of the eCBD treated rat livers revealed a reversal of 

the oxidative stress-Induced damage by restoring the defense mechanism of the organism. Diabetic 

retlnopathy, just as neuropathy, is considered to be mainly triggered by oxidative stress. Recent 

advancement in the study of marijuana and glaucoma may be able to shine new light on this problem. 

Cannabis and Cardiovascular Complications 
( 
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( 

Another focus of the marijuana and diabetes research is to address the cardiovascular complication 

associated with the disease. Diabetic patients tend to show symptoms of defective clot dissolution and 

thrombosis leading to macrovascular disease. 

Insulin resistance has been found to disturb coagulation and platelet aggregation as well as to increase a 

series of coagulants in the blood, such as thrombin. Such impairment of the procoagulant state often leads 

to hypertension and dangerous blood clots. 1£1 Marijuana and Diabetes An In depth Look 

In order to examine the effects of cannabis extracts (THC, CBD, CBN) on blood coagulation, one study used 

obese rat models. 

Obese rats were found to have a 1.7 fold lower clotting time than Jean rats in the laboratory. Both Jean and 

obese rats were injected with cannabis extract for 28 days, after which blood was drawn and compared to 

( the initial sample. 

They found that CBD alone did not have any effects on thrombin activity, but that THC in combination with 

CBN had inhibitory effects. In both lean and obese rats, clotting time was 1.5 and 2 folds greater, 

respectively, than initial measurements. 

This finding is another important milestone in the study of marijuana and diabetes. 

The future 
While the study of marijuana and diabetes is still in the early phases, the animal research looks extremely 

promising. Cannabis has been used in South African indigenous medicine as a therapeutic agent for 

diabetes, bronchitis and pain. 

Its therapeutic effects are being re-discovered in more scientific depth. Marijuana has recently shown to 

have important implications In treating severe neural disorders such as multiple sclerosis and epilepsy. 

It then comes as no surprise that cannabinoids can also be effective in treating diabetic neuropathy. While 

the metabolic Implications are less understood, the decreased incidence on diabetes associated with 

marijuana therapy is a doorway to new possibilities. 

It seems that this miracle plant can cover large grounds In medical advancement and we must encourage 
this exponential bloom. · 

Do you have anyone In your surroundings currently suffering from diabetes? What are their current 
options for treatment? How do they feel about marijuana and diabetes? 

About Latest Posts 

Dorottya( 
I am 25 years old, currently located In Montreal. I completed my Bachelor's degree In Molecular Biology 
along with a Graduate Diploma in Biotechnology and Genomics. I have a passion for music but my real 
strength Is Arts. I am currently trying to find a path that resonates with my interest and my values. 
Having worked In the Pharmaceutical Industry for the past three years, I realized that I wanted to do 
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Marijuana: The Next Diabetes Drug? 
By Maia Szalavitz @maiasz May 21. 2013 
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Toking up may help marijuana users to stay slim and 

lower their risk of developing diabetes, according to 

the latest study, which suggests that eannabis 

compounds may help in controlling blood sugar. 

Although marijuana has a well-deserved reputation 

for increasing appetite via what stouers caU "the 

m11nchies," the new research, which was published in 

the American Journal ofMedicine, is not the first to 

find that the drug has a two-faced relationship to 

weight. Three prior studies have shown that 

mal'ijuana users are Jess likely to be obese, have a 

lower risk for diabetes and have lower body-mass

index measurements. And these trends occurred 

despite the fact that they seemed to take in more calories. 

Why? "The most important finding is that currnnt users of marijuana appeared 

to have better earbohydrate metabolism than nonusers," says Murray 

Mittleman, an associate professor of medicine at Harvard Medical School and 

the lead author of the study. "Their fasting insulin levels were lower, and they 

appeared to be less resistant to the insulin produced by their body to maintain a normal blood-sugar level." 
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Follow@TIMEHealth 

The research included over 4,600 men and women participating in the National Health and Nutrition Examination 

Survey between 2005 and 2010. Among them, 48% had smoked marijuana at least once in their Jives, and 12% were 

current cannabis smokers. The authors controlled for other factors like age, sex, income, alcohol use, cigarette 

smoking and physical activity that co11ld also affect diabetes risk. 

Even after these adjustments, the cm-rent marijuana users showed fasting insulin levels that were 16% lower than 

those of former or never usel'S, along with a 17% reduction in another measure of insulin resistance as well. Higher 

levels on both tests are associated with Type 2 diabetes, which is Jinked with obesity. Ma1·ij11ana users also had 

higher levels ofbigh-densitylipoprotein, the so-called good cholesterol, which can protect against hearl disease. 

And the regular smokers also boasted smaller waistlines: on average, they were 1.5 i11. (3.8 cm) slimmer than the 

former users and those who had never smoked cannabis. 

Researche1·s don't yet know bow to explain these correlations - and since the study was not a controlled trial, it's 

not clea1· whether mal'ijuana or some other factor in marijuana users' lifestyles actually accounted for the beneficial 
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appetite and metabolism.13ut the exact details of how the compound alters the relationship between appetite, 

caloric intake and insulin response isn't obvious yet. 

One clue, however, may lie in the effects of a diet dmg that was developed to have the opposite effect that marijuana 

has on the brain. That drug, rimonabant, produced significant weight loss and a drop in fasting insulin levels by 

affecting certain cannabinoid receptors in the exact opposite way that THC, marijuana's main psychoactive 

ingredient, does. This action is complex: rimonabant doesn't simply block the receptor and keep the natural 

cannabinoids from activating it. Instead, while the natural cannabinoids elevate the normal level of activity already 

going on in the system, rimonabant lowers it so the result is precisely the reverse of activating the receptor 

naturally. However, because of psychiall'ic side effects like increasing suicide risk, rimonabant was pulled from the 

European market and never approved in the U.S. 

(MORE: Reverse Engineering the Marijuana 'Munchies': Whal Causes 13inge Eating?) 

How could both marijuana and a compound that has the opposite effect of pot act on the same brain receptors and 

lead to weight loss? Natural marijuana includes many different potentially active compounds, and one of them 

rather than THC - could he responsible for this effect. One potential candidate is a substance called cannabidiol, 

which also affects cannabinoid receptors, but in a different way from the way THC or rimonabant does. 

Another possibility involves tolerance: repeated use of a drug can make receptors less sensitive over time. "The most 

likely explanation is that prolonged cannabis use causes the [receptors] to lose sensitivity and become inactive," says 

Daniele Piomelli, a professor of pharmacology at the University of California, Irvine, who was not associated with 

the new research. "This has heen shown to happen in people who smoke marijuana. This weakening of [these 

receptors] translates into a lowe1· risk for obesity and diabetes because the inactive receptor would be unable to 

respond to our own cannabis-like molecules, which we know are impo1tant in keeping us chubby." While marijuana 

may initially promote appetite and overeating, in the long run it has the opposite effect because it desensitizes 

cannahinoid receptors and may even pl'Otect against obesity. 

So don't skip the gym and break out the bong just yet: there's still not enough data to tell whether marijuana, like 

alcohol, could have health benefits in moderation. Mittleman says the study relied on self-reported use of 

marijuana, which can be unreliable. However, he points out that since people are more likely to hide drug use than 

they are to falsely claim it, the findings could even underestimate marijuana's effects. 

(MORE: Marijuana Slims? \\~ty Pot Smokers Are Less Obese) 

But whether that's true, and whether marijuana might he a window into understanding how to best control glucose 

and insulin to prevent diabetes, isn't known yet. "It is much too early to say,'' says Mittleman, "\o\Te need much more 

research to better understand the biologic responses to marijuana use. We really need more research to allow 

physicians and patients to make decisions based on solid evidence." An editorial that accompanied the study also 

urged government action lo reduce barriers to such research. 

Even with 18 states now approving marijuana for medical uses, the politics of pot will always overshadow research 

eff01ts to understand how cannabinoids work in the bmin - or affect disease. But, as Piomelli says, "the [new] study 

suggests that smoking marijuana [may] protect people against obesity and diabetes.' And following up on that 

finding could yield new insights into how to tackle one ofour biggest public-health issues. 
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