Endocrine Disorders
1. [bookmark: _GoBack]Review the normal anatomy and physiology of each component of the endocrine system. Knowing what each hormone does will help you to understand the disorders. Remember that each disorder is going to be either too much of a hormone or two little of it.
The major endocrine glands are scattered throughout the body and they include the:
the hypothalamus, pituitary gland (hypophysis), the pineal gland, the two adrenal glands, the thyroid gland, the four parathyroid glands, the endocrine portion of the pancreas, the gonads, and the thymus. Local hormones re also secreted in the digestive tract, that regulates the motility and secretions. The endocrine hormones secrete hormones directly into the blood, while the exocrine glands secrete into a duct, including the pancreatic, serous glands, and the mucus glands. Hormones are chemical messengers that are classified by action, source or chemical structure. The hormone circulates to the target cells in other glands or tissues after being released from the endocrine gland. After acting on target cells or specific receptors, the hormones are metabolized or inactivated by the target tissues or the liver and excreted by the kidneys to prevent excessive amounts from circulating in the body over a period of time. The negative frequent mechanism is responsible for controlling the release of the hormones from the glands. The nervous system and the endocrine system work together in regulating the metabolic activities. The hypothalamus and the pituitary gland constitute a complex control system for some hormones. When determining the cause of hormonal excess or deficit, it is paramount to assess the pituitary hormone levels and those of the target gland. The following constitutes the major hormones and what they causes:
· The Hypothalamic-releasing hormones is produced by the hypothalamus and it provides stimuli to the anterior pituitary to release specific hormone.
· The Hypothalamic-inhibiting hormones is produced by the hypothalamus and it decreases the release of specific hormone by anterior pituitary.
· The Growth hormone (GH, somatotropin) is produced by the Pituitary—anterior lobe (adenohypophysis) and stimulates the protein synthesis.
· The Adrenocorticotropic hormone (ACTH) is produced by the Adenohypophysis and stimulates adrenal cortex to secrete primarily cortisol. 
· The Thyroid-stimulating hormone (TSH) is produced by the Adenohypophysis and stimulates thyroid gland.
· Follicle-stimulating hormone (FSH) is produced by the Adenohypophysis and affects the women by stimulating the maturation of the ovum and ovulation; while it stimulates the secretion of the testosterone in men.
· The Prolactin (PRL) and is produced by the Adenohypophysis and stimulates the production of breast milk during lactation. 
· The Antidiuretic hormone (ADH, or vasopressin) is produced by the Pituitary—posterior lobe (neurohypophysis) and increases the reabsorption of water in the kidney.
· The Oxytocin (OT) is produced by the Neurohypophysis and stimulates the contraction of uterus after delivery, besides stimulating the ejection of breast milk during lactation.
· The insulin is produced by the Pancreas—beta cells of islets of Langerhans and is responsible for the transportation of the glucose and other substances into cells, besides lowering the blood glucose level. 
· The Glucagon is produced by the Pancreas—alpha cells and affects the glycogenolysis in the live, besides increasing the blood glucose levels. 
· The Parathyroid hormone (PTH) is produced by the Parathyroid gland and it increases the s blood calcium level by stimulating bone demineralization and increasing absorption of Ca++ in the digestive tract and kidneys. 
· The Calcitonin is produced by the Thyroid gland and it decreases the s release of calcium from the bone to lower blood calcium level.
· The Thyroxine (T4) and triiodothyronine (T3) is produced by the Thyroid gland and it increases the metabolic rates in all the cells. 
· The Aldosterone is produced by the Adrenal cortex and it increases the sodium and water reabsorption in the kidney.
· The Cortisol is produced by the Adrenal cortex and influences anti-inflammatory and decreases immune response. It also impacts the catabolic effect on tissues, thereby influencing the stress response. 
· The Norepinephrine is produced by the Adrenal medulla and is responsible for influencing the general vasoconstriction.
· The Epinephrine is produced by the Adrenal medulla and has effects including:
· influencing stress response
· Visceral and cutaneous vasoconstriction 
· Vasodilation in skeletal muscle 
· Increases rate and force of heart contraction, and 
·  Bronchodilation
In maintaining a well-controlled blood level of a substance, balance of several hormones is required. There are hormones that are maintained at a fairly constant levels, while others are released in large amounts intermittently as the demanded. Changes in the sleeping patterns results in the changes in hormonal secretions. 
2. Type 1 diabetes
	Describe It
It is formerly known as the insulin dependent diabetes mellitus, is the more severe form of diabetes. It can develop at any age, but is more common in children and adolescents. The insulin deficit results from the destruction of the pancreatic beta cells in an autoimmune reaction, resulting in an absolute deficit of insulin in the body and thereby requiring replacement therapy. 
	Pathophysiology of It

An insulin deficit results in the following sequence of events:
Insulin deficit results in decreased transportation and use of glucose in many cells of the body.
Rise in the blood glucose levels
Excess glucose spills into the urine as the level of glucose in the filtrate exceeds the capacity of the renal tubular transport limits to reabsorb it
Glucose in the urine exerts osmotic pressure in the filtrate, leading in a large volume of urine to be excreted, with the loss of fluid and electrolytes from the body tissues.
Fluid loss through the urine and high blood glucose levels draw water from the cells, resulting in dehydration. 
Dehydration causes thirst.
Lack of nutrients entering the cells stimulates appetite.
If the insulin is severe or prolonged, the process continues to develop, resulting in additional consequences, ultimately diabetic ketoacidosis. 
Lack of glucose in the cells results in catabolism of fats and protein, resulting in excessive amounts of fatty acids and their metabolites
Ketoacids are created in the urine. 
As the dehydration develops, the glomerular filtration rate in the kidney decreases, and excretion of acids becomes more limited, resulting in decompensated metabolic acidosis. 
	Risk Factors
Family history
Autoimmune destruction 
	Signs and Symptoms 
Hunger and fatigue Thirst
Polyuria, indicated by urinary frequency
Dry mouth
Itchy skin
Blurred vision
Weight loss
	Specific Lab Values
A fasting blood sugar level less than 100 mg/dL (5.6 mmol/L) is healthy. A fasting blood sugar level from 100 to 125 mg/dL (5.6 to 6.9 mmol/L) is considered prediabetes. If it's 126 mg/dL (7 mmol/L) or higher on two separate tests, you have diabetes.



3. Type 2 diabetes

	Describe It
This condition is caused by a relative deficit of insulin secretion from the beta cells, increased resistance by the body cells to insulin, increased production of glucose by the liver or a combination of all these factors. This type of diabetes is the milder form, and often occurs in older adults, with the majority being overweight. 
	Pathophysiology of It
An insulin deficit results in the following sequence of events:
Insulin deficit results in decreased transportation and use of glucose in many cells of the body.
Rise in the blood glucose levels
Excess glucose spills into the urine as the level of glucose in the filtrate exceeds the capacity of the renal tubular transport limits to reabsorb it
Glucose in the urine exerts osmotic pressure in the filtrate, leading in a large volume of urine to be excreted, with the loss of fluid and electrolytes from the body tissues.
Fluid loss through the urine and high blood glucose levels draw water from the cells, resulting in dehydration. 
Dehydration causes thirst.
Lack of nutrients entering the cells stimulates appetite. 
Lack of glucose in the cells results in catabolism of fats and protein, resulting in excessive amounts of fatty acids and their metabolites
Ketoacids are created in the urine. 
As the dehydration develops, the glomerular filtration rate in the kidney decreases, and excretion of acids becomes more limited, resulting in decompensated metabolic acidosis.
	Risk Factors
Family history 
Lifestyle choices
Environmental factors
Obesity 
	Signs and Symptoms 
Hunger and fatigue Thirst
Polyuria, indicated by urinary frequency
Dry mouth
Itchy skin
Blurred vision
Weight gain 
Increased abdominal girth 
	Specific Lab Values
· Glycated hemoglobin (A1C) test: Below 5.7% is normal.
· 5.7% to 6.4% is diagnosed as prediabetes.
· 6.5% or higher on two separate tests indicates diabetes




4. What are complications of diabetes?
Complications of diabetes results from the fluctuations in serum glucose levels and the subsequent changes in cell metabolism throughout the body. They are either acute or chronic. 
5. What is the process of hypoglycemic shock?
It occurs when the glucose level falls too low for bodily functions to continue.
6. What are the symptoms of hypoglycemic shock?
Poor concentration
lack of coordination and staggering gait
slurred speech
tremors
anxiety
pale, moist skin
increased pulse
7. What is diabetic ketoacidosis, and how does it occur?
Diabetic ketoacidosis is a serious complication of the diabetes and can be life-threatening and it results from an insufficient insulin, that results in high blood glucose and mobilization of lipids. 
8. What are the symptoms of diabetic ketoacidosis?
· dry, rough oral mucosa,
· thirst,
· rapid pulse that is weak and thread,
· low blood pressure,
· decreased urine output,
· a fall in serum pH, and 
· loss of consciousness 
9. Hypoparathyroidism
	Describe It
	Pathophysiology of It
	Risk Factors
	Signs and Symptoms 
	Specific Lab Values

	It is a condition that occurs when the parathyroid glands don’t produce enough parathyroid hormone. The condition may occur following surgery or radiation in the neck region, or as a result of autoimmune disease. 
	Hypoparathyroidism result low serum calcium levels. Hypocalcemia affects nerve and muscle function in different ways. Low serum calcium levels result in weak cardiac muscle contractions and increases excitability of nerves, resulting in spontaneous contraction of skeletal muscles. Hypocalcemia does not weaken skeletal muscle contractions because sufficient calcium is stored in skeletal muscle cells. Cardiac muscle cells don’t have large stores of calcium thus relies on calcium from the blood for contraction. 
	Low magnesium levels
Prior neck surgery
 Having certain autoimmune or endocrine conditions
Being born without parathyroid glands
Family history of the condition 
	A tingling sensation
Twitching facial muscles
Dry, rough skin
Coarse hair that breaks easily and can fall out
Mood changes including being anxious or depressed
Tiredness 



	Calcium blood test: the blood calcium level is low, blood phosphate level is high, and the parathyroid hormone level is low



10. Hyperparathyroidism
	Describe It
	Pathophysiology of It
	Risk Factors
	Signs and Symptoms 
	Specific Lab Values

	Hyperparathyroidism is a condition that is caused by hyperplasia, an adenoma, or occurs secondary to renal failure. 
	Hypercalcemia leads to forceful cardiac contractions. Increased parathyroid hormone (PTH) causes calcium to leave the bone, resulting in osteoporosis. Hypercalcemia also increases an individual’s predisposition to kidney stones. Calcium metabolism may be modified by other factors, including serum phosphate levels. Serum levels of PTH and calcium may vary depending on the specific cause of the problem. Changes in the bone, kidneys, or digestive tract are significant in determining the cause of calcium imbalance, as are serum levels of calcium, phosphate, and PTH.
	Woman who has undergone menopause
Having had prolonged, severe calcium or vitamin D deficiency
Having multiple endocrine neoplasia 
	Weak bones that break easily 
Kidney stones
Stomach pain
Bone and joint pain
Frequent complaints of illness with no clear cause
Tiring easily or weakness 
Excessive urination 
	High levels of calcium in the blood, but no associated symptoms.



11. Dwarfism
	Describe It
	Pathophysiology of It
	Risk Factors
	Signs and Symptoms 
	Specific Lab Values

	It is a condition that causes an individual to be considerably shorter than an average-sized man or woman. 
	Dwarfism or short stature is caused by a number of factors including deficit of growth hormone, or somatotropin-releasing hormone. In some cases of pituitary adenomas, other types of pituitary cells are also affected, leading to multiple deficits. Normally, the pituitary dwarf tends to have normal intelligence, normal body proportions, and some delay in the musculoskeletal maturation and puberty. Replacement therapy for GH deficiency in a child before closure of the epiphyses is available.
	Inheriting one mutated gene from either parent
Hormone deficiency
malnutrition
	A very short trunk
A short neck
Shortened arms and legs
Average-size hands and feet
Broad, rounded chest
Opening in the rood of the mouth
Hip deformities that result in thighbones turning inward
	Growth hormone stimulation tests that establishes the ability of the pituitary to secrete growth hormone in response to arginine. 



12. Giantism
	Describe It
	Pathophysiology of It
	Risk Factors
	Signs and Symptoms 
	Specific Lab Values

	Gigantism, or tall stature results from excess GH before puberty and fusion of the epiphyses.
	Gigantism, or tall stature results from excess GH before puberty and fusion of the epiphyses.
	Noncancerous tumor of the pituitary gland
Genetic disease that affects the skin color and causes benign tumors of the skin, endocrine system and the heart.  
	Large head
Prominent forehead
Protruding jaw
Excessive sweating
General weakness
Very large hands and feet, with thick fingers and toes
 A very large appetite
	Growth hormone and IGF-1 (insulin-like growth factor 1) blood tests





13. Syndrome of inappropriate antidiuretic hormone
	Describe It
	Pathophysiology of It
	Risk Factors
	Signs and Symptoms 
	Specific Lab Values

	It is a condition in which the body makes too much antidiuretic hormone (ADH)
	Inappropriate ADH syndrome, also called syndrome of inappropriate ADH, is due to excess ADH, that causes retention of fluid. In some cases, the additional ADH is triggered by stress, temporary, or may be secreted by an ectopic source. 
	Head trauma
Lung diseases
Certain medications
Brain tumors
Inflammation of the brain
meningitis
	Irritability 
Depressed mood
Stupor or coma
Cramps or tremors
Nausea or vomiting
	Hyponatremia (sodium <135 mEq/L) and low serum osmolality (< 280 mOsm/kg) shows SIADH



14. Diabetes insipidus
	Describe It
	Pathophysiology of It
	Risk Factors
	Signs and Symptoms 
	Specific Lab Values

	This is a condition that results from deficit of ADH. 
	Diabetes insipidus is a health condition that results from a deficit of ADH. The deficit of ADH may originate in the neurohypophysis. A surgery or head injury may cause temporary condition. When the renal tubules fail to respond to the hormone, the condition is considered to be nephrogenic. Nephrogenic state of the disease can occur as a result of electrolyte imbalance or be genetically influenced. 
	Genetic predisposition
Having a major head injury or brain surgery 
Having a metabolic disorder
Taking medications that can result in kidney problems. 
	Polyuria with large volumes of dilute urine
Thirst, that results in severe dehydration 
	Magnetic resonance imaging (MRI) to assess for abnormalities in or near the pituitary gland



15. What is a goiter, and how does it occur?
Goiter is an enlargement of the thyroid gland, that is often visible on the anterior neck. It is caused by various s hypothyroid and hyperthyroid conditions. This condition occurs in regions where there are low iodine levels in the soil and food.
16. Hyperthyroidism
	Describe It
	Pathophysiology of It
	Risk Factors
	Signs and Symptoms 
	Specific Lab Values

	It is an immune system disorder that results in the overproduction of thyroid hormones. 
	This condition occurs more frequently in women older than 30 years of age and is linked to an autoimmune factor. The condition is epitomized by signs of toxic goiter, hypermetabolism, and exophthalmos. Increased stimulation of the sympathetic nervous system magnifies the metabolic effects. 
	Family history 
High iodine intake
Use of sex steroids
Smoking
	Exophthalmos evidenced by protruding, staring eyes, and reduced blink, and eye movements
Visual impairment occurs if the condition remains untreated
Thyrotoxic crisis or thyroid storm is precipitated by surgery or an infection. 

	Thyroxine tests where high T4 levels may indicate hyperthyroidism.



17. Hypothyroidism
	Describe It
	Pathophysiology of It
	Risk Factors
	Signs and Symptoms 
	Specific Lab Values

	It is a condition in which the thyroid gland doesn’t produce enough of certain crucial hormones.
	It is a hypometabolic state that results from a deficiency in T4 and T3. It is epitomized by hair loss, slowed reflexes, dry skin, slowed speech and intellectual function, weight gain and constipation. 
	Being a woman
Being older than 60
Having a family history of thyroid disease
Having an autoimmune disease
Having been treated with radioactive iodine
	Low serum levels of T3 and T4 
Low metabolic rate
Pale, cool, with edema skin, 
Some increase weight with decrease in appetite
Endemic goiter is present
	Thyroxine tests where low T4 levels may indicate hyperthyroidism.



18. Cushing syndrome
	Describe It
	Pathophysiology of It
	Risk Factors
	Signs and Symptoms 
	Specific Lab Values

	It is a disorder that occurs when the body makes too much of the hormone cortisol over a long period of time. 
	It is a disorder that that is caused by an excess glucocorticoid. The cause influences the mechanism for the excess amount of hormone and the effect on related hormones. Various conditions including adrenal adenoma, pituitary adenoma leads to excess glucocorticoids. Excess amounts of glucocorticoids produce many unfortunate effects. Cushing syndrome results in changes in:
A person’s appearance
Development of fragile skin that may have red streaks
Metabolic changes
Catabolic effects
Retention of water and sodium
Suppression of the inflammatory response and the immune response
Stimulation of the erythrocyte production
Euphoria 
	Long-term therapy with corticosteroids
Being female
Pituitary or adrenal tumors
	Severe fatigue
Muscle weakness
Loss of emotional control
Headache
Infections
Depression, anxiety, and irritability
	Values more than 300 μg per day (830 nmol per day) are indicative of Cushing’s syndrome



19. Addison disease
	Describe It
	Pathophysiology of It
	Risk Factors
	Signs and Symptoms 
	Specific Lab Values

	It is a deficiency of adrenocortical secretions, the glucocorticoids, mineralocorticoids, and androgens. 
	Occurs as a result of an autoimmune reaction. The gland may be destroyed by hemorrhage with meningococcal infection or by viral, tubercular, or histoplasmosis infections. 
	Having cancer
Having chronic infections
Having an autoimmune disease
Had surgery to remove any part of the adrenal gland
	Poor stress response
Decreased blood glucose levels
Fatigue
Frequent infections
Weight loss
Low serum sodium concentration, decreased blood volume, and hypotension
	Low or low-normal pre-injection values that do not rise above a peak value of 15 to 18 mcg/dL (414 to 497 nmol/L) at 30 minutes.



Laboratory Studies
	Test Name/ Level Being Measured
	What Does It Test in Layman’s Terms?
	Normal Range
	What Do Abnormal Results Indicate? (Include Both Low and High When Applicable)

	Thyroid stimulating hormone (TSH)
	It tests a glycoprotein hormone produced by the anterior pituitary.
	Normal values are from 0.4 to 4.0 mIU/L for those with no symptoms of an under- or over-active thyroid. 
	Abnormal TSH that is too low or too high may be a sign of a thyroid problem 

	Free T4
	It measures the amount of free T4 in the blood
	Normal range is 0.9 to 2.3 nanograms per deciliter (ng/dL), or 12 to 30 picomoles per liter (pmol/L).
	T4 results that is higher than normal may be a sign of hyperthyroidism while T4 results that is lower than normal may be a sign of hypothyroidism. 

	T3
	It measures the amount of free T3 in the blood
	130 to 450 picograms per deciliter (pg/dL), or 2.0 to 7.0 picomoles per liter (pmol/L
	T3 results that is higher than normal may be a sign of hyperthyroidism while T3 results that is lower than normal may be a sign of hypothyroidism.

	Hemoglobin A1C
	It shows the average blood sugar level over the past two to three months. 
	Normal A1C level is below 5.7%
	A level of 5.7% to 6.4% indicates prediabetes, and a level of 6.5% or more indicates diabetes

	Glucose
	It measures the glucose levels in the blood
	A blood sugar level less than 140 mg/dL (7.8 mmol/L) is normal.
	A reading of more than 200 mg/dL (11.1 mmol/L) after two hours means you have diabetes.

	Parathyroid hormone
	It measures the level of parathyroid hormone (PTH) in the blood
	Normal range for a parathyroid hormone (PTH) blood test is 14 to 65 pg/mL.
	High PTH indicates an increased risk of health problems including kidney stones. Low PTH results in hypocalcemia and hyperphosphatemia

	Growth hormone
	They are blood tests that check to see if your body is making a normal amount of growth hormones (GH)
	For adult males -- 0.4 to 10 nanograms per milliliter (ng/mL), or 18 to 44 picomoles per liter (pmol/L) For adult females -- 1 to 14 ng/mL, or 44 to 616 pmol/L. For children -- 10 to 50 ng/mL, or 440 to 2200 pmol/L.
	Low is an indication of dwarfism while high is an indication of gigantism.

	Antidiuretic hormone
	It is a test ordered to help in establishing the presence of a disorder that affects the ADH level. 
	Normal values for ADH can range from 1 to 5 pg/mL (0.9 to 4.6 pmol/L). 
	A high ADH level causes the body to produce less urine. A low level results in greater urine production.

	Cortisol
	It measures the level of cortisol in your blood, urine, or saliva to see if your levels are normal.
	Normal values for a blood sample taken at 8 in the morning are 5 to 25 mcg/dL or 140 to 690 nmol/L.
	Low cortisol values indicate adrenal insufficiency. High cortisol values is an indication of a possible disorder of the adrenal gland, problem with pituitary gland or tumor that makes cortisol. 
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