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SYNONYM: Madhumeh
HISTORY & INTRODUCTION:
¢ In Human beings has identified 2000 years ago
e Earliest description found in ‘Ebers Papyrus’ — Documented evidence
e During 10 A.D — “Calsus’ has given the description of this disease
e During 20 A.D, ‘Aretacus’ coined the term ‘Diabetes Mellitus’ Greek name which
means to ‘siphon through’
e ‘Susrutha’ in India, during 6" century coined the term ‘MADHUMEH’ means, honey
urine disease.
DEFINITION:
e It is a chronic complex metabolic disorder caused by insulin insufficiency (or)
Absolute/Relative deficiency of insulin (or_ impaired insulin action
e Itis a heterogeneous condition rather than a single entity
It is characterized by Polyurea, Polydipsia, Polyphagia, persistent Hyperglycemia,
Glycosuria and Glucose intolerance.
EPIDEMIOLOGY:
Occurrence:
e Inhumans it is sex linked (Recessive gene, Male: XY)
e Incidence —1 in 200 (or) 1: 152
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Species:
e Diabetes is commonly found in man, dog and cat. However, rarely been recorded in cattle,
horse, buffalo, sheep and pig.
Age:
e Senile dogs over 5 years of age are more commonly affected. Peak incidence at 8 to 9
years has been reported.
Breed:
e Common in Samoyeds, Spitz/ Pomeranians.
But also seen in Dachshunds, Poddles.
Body condition:
e Obese animals frequently suffer.
Sex:
e Bitches are more susceptible than males. Entire females suffer more due to increased
progesterone level which cause hyperglycaemia.
CLASSIFICATION:
1) Primary Diabetes Mellitus: It is due to ‘Insulin deficiency’
e There will be decreased/ no secretion of insulin which would be due to
Destruction/ degeneration of islets of pancreas
Chronic pancreatitis
Cyst or neoplasm of pancreas
Surgical trauma or removal of pancreas
Pancreatic atrophy
Pancreatic fibrosis
Auto immune complexes of pancreas.

e This can be classified as follows,

Type | Type 1l
Insulin  Dependent Diabetes Mellitus | Insulin Independent Diabetes Mellitus (1IDM)
(IDDM)
Similar to Juvenile diabetes in humans Similar to Adult /Senile diabetes in humans

(Maturity/Adult in onset)

Can occur at young age but common in | Common in cats but not well described in dogs

middle aged and older dogs and cats

Marked deficient endogenous insulin | Measurable amounts of endogenous insulin
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Production present

Ketoacidosis is common Ketoacidosis is not common

Insulin treatment is always necessary It can be managed in humans with dietary
therapy, oral hypoglycemics and weight loss

2) Secondary Diabetes Mellitus: It is due to ‘Impaired insulin action’.
e Actually, in this type, there is no insulin deficiency but opposing factors are responsible
for hyperglycemia and causes could be
a) Relative insulin deficiency due to decreased sensitivity of receptors to insulin.
b) Prolonged administration of drugs causing hyperglycaemia like
e Prolonged cortico steroid therapy for treating hypoadrenocorticism
e Prolonged usage of Progesterone injection
¢) Hormonal imbalance:
e Hyper Adreno cortism
e Excess Growth Harmone
e Hyper Pitutarism due to Pitutary tumor / Prolonged ACTH therapy
e Hyper Thyroidism: Graves’ disease, Drug induced thyroid medication
e Entire bitches during metoestrous period also hyperglycaemic
d) Stress: Release catacholamines, glucagon, cortisol which cause hyperglycaemia
e) Hepatic disorder: Cirrhosis, Hepatitis
ETIOLOGY:
Multifactorial disorder:
1)Genetic predisposition/Heredity — Deficiency of insulin receptors.
2)High CHO diet — Increases insulin requirement.
3)Drugs like Glucocorticoids and Megestrol — Impaired insulin action.
4)Stress of oestrous, pseudopregnancy, pregnancy, parturition — Impaired insulin action.
5)Immune destruction of beta cells due to viral infections - Decreased insulin secretion.
6)Old age
7)Obesity } Decreased sensitivity of receptors to insulin.
8)No or less exercise

9)Pancreatic disease: Pancreatitis & Pancreatic / adrenocortical neoplasms
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PATHOGENESIS

Insulin deficiency / resistance

| )

T Hepatic gluconeogenesis T Proteolysis

T Glycogenolysis
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Glycosuria

}

Polyuria (Osmotic diuresis with
loss of Na*, Kt P. Cl- and OH)

}

Dehydration and Polydipsia

T Ketones

}

Ketoacidosis

e Damage caused is very slow & is a silent killer

e Absolute or relative deficiency of insulin causes hyperglycaemia & decreased utilization by
the cells

e If blood threshold of glucose > Renal threshold, then glucose will be excreted in urine along
with water & electrolytes causing polyurea — Leading to dehydration

e To counter act the dehydration, a compensatory polydipsia is seen

e Though glucose is there in blood, due to insulin deficiency it is not useful to the cells, so as
compensation in need of energy, lipolysis starts.

e This excessive lipolysis results in ketone bodies formation.

e Such uncontrolled DM will result in ketoacidosis which is life threatening

CLINICAL SIGNS:
e Primary signs are not recognized (or) observed
e Rapid loss of body weight in spite of good appetite

e Poly phagia, poly dipsea, poly urea & emaciation
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e Frequently animal will be suffering with
o Urinary tract infections — Acetone smell & sticky and sweetish, hence attracts ants.
o Resp. tract infections
e Signs of cataract or corneal opacity
e Plantigrade posture: Hock joint stanches the ground
e If not controlled initially, then it leads to diabetic ketoacidosis, diabetic nephropathy resulting
in anorexia, vomitings, depression, Kusmal’s type of respiration & rapid dehydration
e After that dog may enter into coma
e Death occurs due to circulatory collapse
COMPLICATIONS:
Diabetic Cataract/ Keratitis /Corneal opacity.
Diabetic Retinopathy
Diabetes Vaginitis or Vulvitis (Superimposed fungal infections)
Diabetic Neuropathy
Diabetic Nephropathy
Diabetic Cardiopathy
Diabetic Ketoacidosis
Diabetic Ulceration — Less tendency to heal/Delayed wound healing
DIAGNOSIS:
History: Heredity, Obesity, Stress etc.
Clinical Signs: Polyuria and Polydipsia.
Urine Analysis: Increased Volume & Specific gravity and sustained glycosuria,
e Increased urine specific gravity > 0.25 than normal (1.015-1.045) done with Urino meter
e Detection of sugar/ glucose in urine by
1. Glucose — Benedict’s test
2. Ketones — Ruthero’s test
3. Protein — Heller’s test to know the kidney damage
Blood Biochemistry:
Glucose Estimation
e Repeated fasting blood glucose > 150 mg /dl and Post prandial blood glucose > 200 mg/dl
(normal in dogs — 80 to 120 mg/dl)
e Latest tests are estimation of

Glycocylated Hb — Gives values for the past 2-3 months
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Fructosamine Hb - Gives values for the past 2-3 weeks
For both the values of 7% (or) >7 % - indicate uncontrolled poor condition where as 4-6%
indicates normal

Other Tests

e Increased cholesterol (Normal 110+28 mg/dL) due to Fatty degeneration

Increased levels of BUN & Creatinine due to excessive Proteolysis

Increased LFT during terminal stages: Increased ALT, AST

Avrterial blood pH < 7 indicate diabetic ketoacidosis done by blood gas analyser

Increased Ketone bodies in complicated DM
TREATMENT:

¢ No curative treatment only palliative therapy to prevent further damage.

e Not always possible

e Prolonged therapy required
1. Treatment of Uncontrolled DM
1.V fluid therapy

e Lifesaving & electrolyte replacement

e Calculated deficit as 10% of body wt.

e Drug of choice is NS (0.9% NacCl) alternating with RL
Soluble insulin therapy

e Add 5U of Insulin to 500 ml of RL, infused @ 0.1 U/Kg/Hr can be infused slow i.v
Parenteral Insulin therapy

If glycosuria is > 1% - Ultra short acting/ Short acting Insulin @ 1 1U / kg with NS

e Ifglycosuriais < 1% - Intermediate (Crystalline) (or) Long acting (Lente/Ultra lente/Protamine
Zinc) Insulin are recommended along with 5% dextrose and a course of antibiotic.

e Dose @ 5-50 U / day depending on b.wt

e Time — Inj. Lente is given morning & next at the same time or just before 1%t meal or 2" meal
i.e 6-8 hrs later.

Supportive therapy

e Administration of 1.25% Sodium Bicarbonate solution to overcome ketoacidosis, provided
arterial blood pH is <7, otherwise it may cause hypoventilation & death.

e ‘K’ supplementation is need because i.v NaCl administration causes hypokalemia, so add K @
20 milli moles/ L of NaCl.

e ‘Phospahate’ supplementation is also required @ 0.01-0.03 milli moles/ Kg B.Wit.
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e ‘Antibiotic course’ for treatment of UTI infections
e Diabetes of young age group need insulin therapy in order to control hyper glycemia following
meals without producing hypoglycemia at other times of the day
Complication
e Complication of hypoglycemia may result due to overdosing of insulin and the symptoms are
vomitings, sleepiness & cold extremities
e Insuch cases 5-20 gm of glucose should be fed to overcome this problem (or) Give 4% Glucose
with 0.18 NaCl
Insulin dose calculation
e Initial dose:
Small dogs (<15 kg)- 1 U/kg,
Large dogs (>15 kg-25 kg) - 0.5 U / kg
e Then dose is stabilized by slow increase in dose of insulin according to the need
e Dose may be monitored every 2 hours based on the glucose monitoring either in urine or blood
sample using glucometer.
e Yidose is given i.v & remaining % is given i.m

2. Treatment of Controlled DM

Type — | Diabetes:
Insulin therapy:
e Insulin lente / Protamine zinc (PZI)
e The duration of action is 24 — 36 hours.
e Dose — 0.5 U/kg S/C once daily (SID)
e Adjust and monitor the dose and regulate the diet.
Type Il diabetes:
e Aims of treatment are
1) Improving action of insulin
2) Reducing need of insulin
3) Increasing production of insulin
e It is said that, Diet control, Exercise, Medication and Monitoring are the ‘four pillars’
of diabetes management.

1) Diet Control:
e Provide sugar free/ Low carbohydrate diet - Give dry & canned foods which have complex

CHO’s & are slowly released and with low in fat particularly saturated fats and cholesterol
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so as to reduce need of insulin.
e Give High protein diet — Milk, meat in dogs
e High fiber diet — Delays digestion & slowly released which corrects obesity
e Reduce calorie intake: Recommended calorie intake for large dog is 55 kcal / kg whereas
for smaller breeds, it is 75 kcal /kg body weight.
e Give diet to maintain a healthy body weight as weight loss is one way to lower blood
glucose especially in patients with type Il diabetes.
e Well-balanced diet should be given — Tit bits scavenging should be avoided
e Instead of single meal, several small meals are provided frequently
2) Exercise:
e Give regular exercise which improves blood glucose control and increases sensitivity of
receptors to insulin.
3) Medication
a) Insulin Therapy:
e Zninsulins are used mostly - Protamine Zn @ 1U/kg s/c and this initial dose can
take care for 24 hrs (Insulin syringe — 1 ml syringe with 40U)
e Then increase the dose up to 1.5 U for establishing the dose
e Monitor the blood glucose and adjust the dose accordingly
Insulin Resistance:
e Defined as a state where >200U of insulin is required/day to achieve optimal
regulation of diabetes in order to prevent occurrence of ‘diabetic ketoacidosis’.
b) Oral hypoglycemics:
e They are used in humans with type Il diabetes but uncommonly used in veterinary
medicine.
e They are indicated in maturity onset, non-ketosis prone diabetes.
e They are not used in type | or juvenile or ketoacidosis prone diabetes.
Eg: 1) Sulphonyl urea drugs like Tolbutamide, Glybiside.
Tolbutamide (0.5g tab) @ 0.5 — 3 g orally every 6-12 hours.
2) Biguanides like Metformin, Phenformin
Phenformin (25 mg tab) @ 50 — 200 mg at an interval of 8-12 hrs.
e Herbal medication: Tinospora cardiofolia.

e Latest medication: Exubra inhaler.
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4) Monitoring:
e Regular urine analysis and blood glucose analysis.
PROGNOSIS:
» Once canine 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.
CONTROL.:
e Freedom from symptoms.
e Bring weight to normal as overweight cause resistance to insulin.
e Bring blood glucose to normal as controlling blood glucose is very important to prevent
complication of diabetes.
e Control blood lipids (cholesterol).
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