Diabetes in dogs



                                                       Illustration of a dog's pancreas. 
Cell-islet in the illustration refers to a pancreatic cell in the Islets of Langerhans, which contain insulin-producing beta cells and other endocrine related cells. Permanent damage to these beta cells results in Type 1, or insulin-dependent diabetes, for which exogenous insulin replacement therapy is the only answer.

Diabetes mellitus is a disease in which the beta cells of the endocrine pancreas either stop producing insulin or can no longer produce it in enough quantity for the body's needs. The condition is commonly divided into two types, depending on the origin of the condition: Type 1 diabetes, sometimes called "juvenile diabetes", is caused by destruction of the beta cells of the pancreas. The condition is also referred to as insulin-dependent diabetes, meaning exogenous insulin injections must replace the insulin the pancreas is no longer capable of producing for the body's needs. Dogs can have insulin-dependent, or Type 1, diabetes; research finds no Type 2 diabetes in dogs. Because of this, there is no possibility the permanently damaged pancreatic beta cells could re-activate to engender a remission as may be possible with some feline diabetes cases, where the primary type of diabetes is Type 2. There is another less common form of diabetes, diabete insipidus, which is a condition of insufficient antidiuretic hormone or resistance to it.
This most common form of diabetes strikes 1 in 500 dogs. The condition is treatable and need not shorten the animal's life span or interfere with quality of life. ( If left untreated, the condition can lead to cataracts, increasing weakness in the legs (neuropathy), malnutrition, ketoacidosis, dehydration, and death) Diabetes mainly affects middle-age and older dogs, but there are juvenile cases. The typical canine diabetes patient is middle-age, female, and overweight at diagnosis.
The number of dogs diagnosed with diabetes mellitus has increased three-fold in thirty years. In survival rates from almost the same time, only 50% survived the first 60 days after diagnosis and went on to be successfully treated at home. Currently, diabetic dogs receiving treatment have the same expected lifespan as non-diabetic dogs of the same age and gender.
Classification and causes
At present, there is no international standard classification of diabetes in dogs. Commonly used terms are:

· Insulin deficiency diabetes or primary diabetes, which refers to the destruction of the beta cells of the pancreas and their inability to produce insulin. 
· Insulin resistance diabetes or secondary diabetes, which describes the resistance to insulin caused by other medical conditions or by hormonal drugs.
Canine primary diabetes mirrors Type 1 human diabetes in the inability to produce insulin and the need for exogenous replacement of it, but the target of canine diabetes autoantibodies has yet to be identified. Breed and treatment studies have been able to provide some evidence of a genetic connection. Studies have furnished evidence that canine diabetes has a seasonal connection not unlike its human Type 1 diabetes counterpart, and a "lifestyle" factor, with pancreatitis being a clear cause. This evidence suggests that the disease in dogs has some environmental and dietary factors involved.
Secondary diabetes may be caused by use of steroid medications, the hormones of estrus, acromegaly, (spaying can resolve the diabetes), pregnancy, or other medical conditions such as Cushing's disease. In such cases, it may be possible to treat the primary medical problem and revert the animal to non-diabetic status. Returning to non-diabetic status depends on the amount of damage the pancreatic insulin-producing beta cells have sustained. 
It happens rarely, but it is possible for a pancreatitis attack to activate the endocrine portion of the organ back into being capable of producing insulin once again in dogs. It is possible for acute pancreatitis to cause a temporary, or transient diabetes, most likely due to damage to the endocrine portion's beta cells. Insulin resistance that can follow a pancreatitis attack may last for some time thereafter. Pancreatitis can damage the endocrine pancreas to the point where the diabetes is permanent. 
Genetic susceptibility of certain breeds
This list of risk factors for canine diabetes is taken from the genetic breed study that was published in 2007. Their "neutral risk" category should be interpreted as insufficient evidence that the dog breed genetically shows a high, moderate, or a low risk for the disease. All risk information is based only on discovered genetic factors. 
	               High risk
· Cairn Terrier

· Samoyed
	            Moderate risk
· Bichon Frise

· Border Collie

· Border Terrier

· Collie

· Dachshund

· English Setter

· Poodle

· Schnauzer

· Yorkshire Terrier
	                        Neutral risk
· Cavalier King Charles Spaniel

· Cocker Spaniel

· Doberman

· Jack Russell Terrier

· Labrador Retriever

· Mixed Breed

· Rottweiler

· West Highland Terrier
	· 


                   Low risk
· Boxer

· English Springer Spaniel

· German Shepherd

· Golden Retriever

· Staffordshire Bull Terrier

· Weimaraner

· Welsh Springer Spaniel

Gene therapy
In February 2013 scientists successfully cured type 1 diabetes in dogs using a pioneering gene therapy.
Pathogenesis
The body uses glucose for energy. Without insulin, glucose is unable to enter the cells where it will be used for this and other anabolic ("building up") purposes, such as the synthesis of glycogen, proteins, and fatty acids. Insulin is also an active prevent or of the breakdown or catabolism of glycogen and fat. The absence of sufficient insulin causes this breaking-down process to be accelerated; it is the mechanism behind metabolizing fat instead of glucose and the appearance of ketones. 
Since the glucose that normally enters the cells is unable to do so without insulin, it begins to build up in the blood where it can be seen as hyperglycemia or high blood glucose levels. The tubules of the kidneys are normally able to re-absorb glucose, but they are unable to handle and process the amount of glucose they are being presented with. At this point, which is called the renal threshold, the excess glucose spills into the urine (glycosuria), where it can be seen in urine glucose testing. It is the polyuria, or over-frequent urination, which causes polydipsia, or excessive water consumption, through an osmotic process. Even though there is an overabundance of glucose, the lack of insulin does not allow it to enter the cells. As a result, they are not able to receive nourishment from their normal glucose source. The body begins using fat for this purpose, causing weight loss; the process is similar to that of starvation. 
Symptoms
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This dog has complete cataracts; the clouding of its eyes can be easily seen. Depending on the condition of the eyes and the overall health of the dog, it is often possible to have them surgically removed, restoring sight. 
Generally there is a gradual onset of the disease over a few weeks, and it may escape unnoticed for a while. The main symptoms are: 
· excessive water consumption– polydipsia

· frequent and/or excessive urination–polyuria–possible house "accidents"

· greater than average appetite–polyphagia–with either weight loss or maintenance of current weight

· cloudy eyes–Cataracts

It is possible that the illness may not be noticed until the dog has symptoms of ketosis or ketoacidosis. When newly diagnosed, about 40% of dogs have elevated ketone levels; some are in diabetic ketoacidosis when first treated for diabetes.

Insulin therapy
The general form of this treatment is an intermediate-acting basal insulin with a regimen of food and insulin every 12 hours, with the insulin injection following the meal. The most commonly used intermediate-acting insulins are NPH, also referred to as isophane, or Caninsulin, also known as Vetsulin, a porcine Lente insulin. While the normal diabetes routine is timed feedings with insulin shots following the meals, dogs unwilling to adhere to this pattern can still attain satisfactory regulation. Most dogs do not require basal/bolus insulin injections; treatment protocol regarding consistency in the diet's calories and composition along with the established feeding and injection times is generally a suitable match for the chosen intermediate-acting insulin. 
With Lantus and protamine zinc insulin (PZI) being unreliable in dogs, they are rarely used to treat canine diabetes. Bovine insulin has been used as treatment for some dogs, particularly in the UK. Pfizer Animal Health discontinued of all three types of its veterinary Insuvet bovine insulins in late 2010 and suggested patients be transitioned to Caninsulin. The original owner of the insulin brand, Schering-Plough Animal Health, contracted Wockhardt UK to produce them. Wockhardt UK has produced both bovine and porcine insulins for the human pharmaceutical market for some time. 
Diet
Most of the commercially available prescription diabetes foods are high in fiber, complex carbohydrates, and have proven therapeutic results. Of primary concern is getting or keeping the animal eating, as use of the prescribed amount of insulin is dependent on eating full meals. When no meal is eaten, there is still a need for a basal dosage of insulin, which supplies the body's needs without taking food into consideration. Eating a partial meal means a reduction in insulin dose. Basal and reduced insulin dose information should be part of initial doctor–client diabetes discussions in case of need. 
It is possible to regulate diabetes without any diet change. If the animal will not eat a prescribed diet, it is not in the dog's best interest to insist on it; the amount of additional insulin required because a non-prescription diet is being fed is generally between 2–4%. Semi moist foods should be avoided as they tend to contain a lot of sugars. Since dogs with diabetes are prone to pancreatitis and hyperlipidemia, feeding a low-fat food may help limit or avoid these complications. A non-prescription food with a "fixed formula" would be suitable because of the consistency of its preparation. Fixed formula foods contain precise amounts of their ingredients so batches or lots do not vary much if at all. "Open formula" foods contain the ingredients shown on the label but the amount of them can vary, however they must meet the guaranteed analysis on the package. These changes may have an effect on the control of diabetes. Prescription foods are fixed formulas, while most non-prescription ones are open formula unless the manufacturer states otherwise. 
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