Rebecca Olive
AP Biology

THE

ENDOCRINE

 SYSTEM
The Endocrine System


The Endocrine System includes the endocrine glands and the hormones that they secrete. It is responsible for chemically controlling the functions of cells, tissues, and organs through the secretion and use of different hormones throughout the body.
Hormones Secreted by Major Endocrine Organs

	Gland/ Organ
	Hormones Secreted
	Purpose of Hormone Secreted

	Hypothalamus


	Dopamine
	Functions as a neurotransmitter in the brain

	
	Oxytocin
	Causes uterine contraction and lactation

	Pituitary Gland
	Prolactin
	Stimulates lactation

	
	Antidiuretic Hormone
	Promotes water retention by the kidneys

	Thyroid Gland
	Thyroxine
	Maintains metabolic processes 

	
	Calcitonin
	Lowers blood calcium levels

	Parathyroid Glands
	Parathyroid Hormone
	Raises blood calcium level

	Pancreas
	Insulin
	Lowers blood glucose level

	
	Glucagon
	Raises blood glucose level

	Adrenal Glands
	Epinephrine
	Raises blood glucose level, increases metabolic activities, constricts certain blood vessels

	
	Glucocorticoids
	Raises blood glucose level

	Testes
	Androgens
	Support sperm formation, promote development and maintenance of male secondary sex characteristics

	Ovaries
	Estrogens
	Stimulate uterine lining growth, promote development and maintenance of female secondary sex characteristics

	Pineal Gland
	Melatonin
	Involved in biological rhythms


The Role of Homeostasis in the Endocrine System

Homeostasis is the body’s constant regulation of its own internal environment.  Hormones are chemical signals carried by the circulatory system that communicate regulatory messages that can affect the ability of the body to maintain homeostasis. Hormones coordinate responses to stimuli such as stress, dehydration, low protein production, and low blood glucose levels. All of these factors-and many others- must be regulated to keep the internal functioning of the body at a constant and stable state. The Endocrine System not only maintains homeostasis through the secretion of hormones within the endocrine organs, but also overlaps with the nervous system. Some specialized nerve cells also release hormones and certain chemicals serves as both hormones in the endocrine system and chemical signals in the nervous system.
Negative Feedback Mechanism Involved in Control of Blood Calcium 

The presence of calcium ions is critical to the functioning of all cells. In mammals, the two hormones parathyroid hormone and calcitonin regulate and stabilize the blood calcium level at about 10 mg/100 mL. When blood calcium levels fall below this set point, parathyroid hormone (PTH) is released. PTH raises the level of blood Calcium by inducing osteoblasts to decompose the mineralized matrix of the bone and release calcium ions into the blood, and also stimulates reabsorption of calcium ions through renal tubules in the kidneys. As calcium levels rise above the set point of 10 mg/100 mL, calcitonin is released from the thyroid gland and exerts effects on the bones and kidneys opposite of PTH. The regulation of blood calcium is thus achieved as these two hormones with opposite effects balance each other in order to maintain homeostasis. 
Cell Signaling Mechanism and Role of Insulin in Glucose Uptake by Cells

Insulin and glucagon are hormones that work in much the same way as parathyroid hormone and calcitonin work in the case of blood calcium regulation. They create a negative feedback pathway in order to regulate the amount of glucose in the blood. Metabolic balance depends on these two hormones maintaining blood glucose at about 90 mg/100 mL. When blood glucose exceeds this level, insulin is released by the pancreas into the bloodstream and glucose concentration in the blood is lowered. When blood glucose drops below the set point, glucagon is released by the pancreas and glucose concentration in the blood increases. 

Disorders of the Endocrine System 
Graves Disease

Graves disease is a chronic immune system disorder affecting the thyroid gland that results in overproduction of thyroid hormones.
Symptoms:
· Weakness/ fatigue

· Unexplained weight loss

· Muscle cramps

· Anxiety 

· Irregular heartbeats 

· Heat sensitivity

· Fine hand coordination difficulties

· Skin changes on the shins

· Double vision

· Enlarged thyroid gland
· Eye swelling or bulging 

Treatment: treatment for graves disease involves inhibiting the production of thyroid hormones. Some specific treatments that may be used for this purpose are:

· Radioactive iodine therapy-

· Because the thyroid needs iodine to produce hormones, it takes up the radioiodine, which destroys the overactive thyroid cells over time. This eventually results in gradual results, and can take several weeks to several months. 
· Anti-thyroid medications

· Certain medications that inhibit the production of thyroid hormones can be taken to treat graves disease

· Beta blockers

· Beta blockers do not directly inhibit the production of thyroid hormones, but block the affects of hormones on the body. They can provide relief for symptoms such as irregular heartbeats, tremors, and anxiety.

· Surgery

· When other treatments do not work the thyroid can be removed surgically. 
