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Diabetes Mellitus in Dogs

This handout provides general information about diabetes mellitus in dogs. For information about its
treatment, see the fact sheets "Diabetes Mellitus - Principles of Treatment" and "Diabetes Mellitus - Insulin
Treatment".

What is diabetes mellitus?

Diabetes mellitus is a disease of the pancreas. This is a small but vital organ located near the stomach. It has

two significant populations of cells. One group of cells produces the enzymes necessary for proper digestion.
The other group, called beta-cells, produces the hormone insulin. Insulin regulates the level of glucose in the
bloodstream and controls the delivery of glucose to the tissues of the body. In simple terms, diabetes mellitus
is caused the failure of the pancreas to regulate blood sugar.

The clinical signs seen in diabetes mellitus are related to the elevated concentrations of blood glucose and the
inability of the body to use glucose as an energy source.

What are the clinical signs of diabetes and why do they occur?

The four main symptoms of uncomplicated diabetes mellitus are increased thirst, increased urination, weight
loss and increased appetite.

Glucose is a vital substance that provides much of the energy needed by cells, and it must work inside the
cells. Insulin attaches to 'receptors' on the surface of body cells and opens "pores" through the cell wall that
allow glucose to leave the bloodstream and enter the cell's interior. Without an adequate amount of insulin to
"open the door," glucose is unable to get into the cells, and accumulates in the blood, setting in motion a
series of events that can ultimately prove fatal.

"When there isn't enough insulin, the cells of the body become starved for their
primary source of energy."

When there isn't enough insulin, the cells of the body become starved for their primary source of energy. In
response to this apparent starvation, the body starts breaking down stores of fat and protein for energy,
causing weight loss. The apparent starvation stimulates hunger and the dog eats more; thus, we have weight



loss in a dog with a ravenous appetite. The body tries to eliminate the excess glucose by excreting it in the
urine. Since glucose attracts water, it promotes loss of bodily fluids into the urine, resulting in the production
of a large amount of urine. To avoid dehydration, the dog drinks more and more water.

Some people with diabetes take insulin shots, and others take

oral medication. Is this true for dogs?

In humans, there are two types of diabetes mellitus. Both types are similar in that there is a failure to regulate
blood sugar, but the basic mechanisms of disease differ somewhat between the two.

"Type | Diabetes Mellitus is the most common type of diabetes in dogs."

Type | Diabetes Mellitus (sometimes also caused Insulin Dependent Diabetes Mellitus), results from total or
near-complete destruction of the beta-cells. This is the most common type of diabetes in dogs. As the name
implies, dogs with this type of diabetes require insulin injections to stabilize blood sugar.

Type Il Diabetes Mellitus (sometimes called Non-insulin Dependent Diabetes Mellitus), is different because
some insulin-producing cells remain. However, the amount of insulin produced is insufficient, there is a
delayed response in secreting it, or the tissues of the dog's body are relatively resistant to it (also referred to
as insulin resistance). Type |l diabetes may occur in older obese dogs. People with this form may be treated
with an oral drug that stimulates the remaining functional cells to produce or release insulin in an adequate
amount to normalize blood sugar. Unfortunately, dogs tend not to respond well to these oral medications and
usually need some insulin to control the disease.

How is diabetes mellitus diagnosed?

Diabetes mellitus is diagnosed by the presence of the typical clinical signs (excess thirst, excess urination,
excess appetite, and weight loss), in addition the presence of a persistently high level of glucose in the blood
stream, and the presence of glucose in the urine.



The normal level of glucose in the blood is 80-120 mg/dl (4.4-6.6 mmol/L). It may rise to 250-300 mg/dl
(13.6-16.5 mmol/L) following a large or high-calorie meal. However, diabetes is the only common disease
that will cause the blood glucose level to rise above 400 mg/dl (22 mmol/L). Some diabetic dogs will have a
glucose level as high as 700-800 mg/dl (44 mmol/L), although most will be in the range of 400-600 mg/dI
(22-33 mmol/L).

To conserve glucose within the body, the kidneys do not filter glucose out of the blood stream into the urine
until an excessive level is reached. This means that dogs with a normal blood glucose level will not have
glucose in the urine. Diabetic dogs, however, have excessive amounts of glucose in the blood, so it will be
present in the urine. After the blood sugar reaches 180 mg/dl, the excess blood sugar is removed by the
kidneys and enters the urine. This is why dogs and people with diabetes mellitus have sugar in their urine
(called glucosuria) when their insulin is low.

How is diabetes mellitus treated in dogs?
Is treatment expensive?

"Dogs with diabetes mellitus require...daily insulin injections...dietary change.”

Dogs with diabetes mellitus require one or more daily insulin injections, and almost all require some sort of
dietary change. In general, they must be fed the same food in the same amount on the same schedule every
day. Although the dog can go a day or so without insulin and not have a crisis, this should not be a regular
occurrence; treatment should be looked upon as part of the dog's daily routine. This means that you, as the
dog's owner, must make both a financial commitment and a personal commitment to treat your dog. If are out
of town or go on vacation, your dog must receive proper treatment in your absence. Once your dog is well
regulated, the treatment and maintenance costs are minimal. The special diet, insulin, and syringes are not
expensive. However the financial commitment may be significant during the initial regulation process or if
complications arise.

Initially, your dog may be hospitalized for a few days to deal with any immediate crisis and to begin the
insulin regulation process. The "immediate crisis" is only great if your dog is so sick that it has quit eating and
drinking for several days. Dogs in this state, called diabetic ketoacidosis, may require a several days of
intensive care. Otherwise, the initial hospitalization may be only for a day or two while the dog's initial
response to insulin injections is evaluated. . At that point, your dog returns home for you to administer
medication. At first, return visits are required every three to seven days to monitor progress. It may take a
month or more to achieve good insulin regulation.

The financial commitment may again be significant if complications arise. Your veterinarian will work with you
to try to achieve consistent regulation, but some dogs are difficult to keep regulated. It is important that you



pay close attention to all instructions related to administration of medication, diet, and home monitoring. One
serious complication that can arise is Aypoglycemia, or low blood sugar, which can be fatal. This may occur
due to inconsistencies in treatment.

What is the prognosis for a dog with diabetes mellitus?

Once the diabetes mellitus is properly regulated, the dog's prognosis is good as long as treatment and

monitoring are consistent. Most dogs with controlled diabetes live a good quality of life with few symptoms of
disease.
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A step-by step guide to giving insulin
to your pet

Preparing the dose.
1. Gently roll the insulin bottle in your palm to mix the solution.
2. Carefully remove the cap from the needle.

3. Using a U-100 insulin syringe, pull the plunger back to draw air into the syringe to
equal the insulin dose

4. Insert the syringe into the bottle and inject the air.

5. Turn the bottle and syringe upside down.

6. Making sure the tip of the needle is in the insulin, withdraw the correct dose into the syringe.

7. Before removing the needle from the bottle, check the syringe for any air bubbles. If bubbles are present, hold the syringe up
and tap its side until the bubbles float to the top. Push them out with the plunger and withdraw the correct dose.

8. Remove the needle from the bottle. Be careful that you don’t inject yourself.

Giving the injection.

1. If necessary, ask someone to help you hold your pet.

2. Hold the syringe in the hand you usually use. For safety-and to keep from losing any of your cat’s dose-don’t place your finger
on the plunger until the needle is in the skin.

3. Using your free hand, pinch up a fold of skin, and gently insert the needle into the center of the fold as instructed by your
veterinarian. Once the needle is through the skin, push the plunger in as far as it will go.

4. Pull the needle out, being careful not to inject yourself.

5. Dispose of the syringe in an appropriate manner (sharps/biohazard disposal).
*You did it! Reward your pet with something he or she likes such as a scratch, nuzzle, or treat.*

Avoiding possible complications.

The most common side effect experienced with insulin injection therapy is low blood sugar, also called hypoglycemia. When left
alone, hypoglycemia can be fatal. Fortunately, knowing its causes can help you avoid unnecessary hypoglycemic occurrences.

Common causes of hypoglycemia include: Signs of hypoglycemia:
¢  Giving too much insulin e Weakness
e  Missing or delaying food e  Depression
e Change in food, diet or amount fed e Behavioral changes
e Infection or illness e Muscle twitching
e  Change in the body’s need for insulin e Anxiety
e  Endocrine diseases e  Seizures
e Interaction with other drugs e Coma
e Death

What to do if hypoglycemia occurs.
If your pet is conscious:

1. Immediately rub a small amount of corn syrup on your pet’s gums. The sugar is absorbed very quickly (1 to 2 minutes),
after which your pet should respond.

2. Do not pour the solution directly in your pet’s mouth since there is a risk it could be inhaled into the lungs.
3. When your pet is able to swallow, feed the pet its usual meal.

4. Contact your veterinarian. When your pet is stabilized, transport it immediately to your veterinarian for evaluation.



