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Overview of The Endocrine System


The term endocrine literally means "internal secretions." More specifically, the term endocrine refers to the production and regulation of chemical messengers called hormones that affect the function of distant organs, tissues, cells, and intracellular organelles within the body. The term "hormone" is derived from the classical Greek word homon, which means "to excite or set in motion," and was introduced by Starling in 1905 to indicate chemical messengers that can be either stimulatory or inhibitory. 


The endocrine system is a highly integrated and complex system that coordinates both steady-state homeostasis in the body and adaptive reactions to varying challenges from both inside and from outside the body.  Consequently, it is impossible to simplistically isolate the function of any single endocrine organ and at the same time accurately understand its function in relation to the whole organism. Because all of the parts of the endocrine system work together synergistically as an integrated system, failure to consider the highly complex interactions of the endocrine organs and hormones secreted can cause significant errors in understanding. 


Although the endocrine organs are relatively small and the amount of hormones secreted is minute, the circulating amounts of hormones are carefully regulated and the proper functioning of the endocrine system is absolutely essential for health. The largest of the endocrine glands, the thyroid, weighs less than one ounce. 


The endocrine system is an integrated system that provides a highly efficient and sensitive mechanism for maintaining homeostasis. The individual organs and tissues of the endocrine system secrete hormones that are transported to target sites by various means. Hormones are often transported primarily by the circulatory system. Hormones are also transported by the lymphatic system, the interstitial spaces, and by the cellular plasma. The endocrine system functions to integrate the whole body into an adaptive, reactive organism. The endocrine system is observed to affect and integrate many diverse types of function including biochemical physiological processes, emotional reactions, intellectual activities, and spiritual functions. 


The endocrine system becomes involved in virtually every imbalance and disease process occurring within the body. Therefore, in order to treat human illness and practice preventive medicine effectively, it is important to develop a deep appreciation and understanding of the function of the endocrine system. 


The endocrine system, in conjunction with the nervous system, provides a network of communication between individual cells, tissues, and organs within the human body. Much like the nervous system that communicates with distant sites in the body by means of electrical impulses, the endocrine system communicates with distant sites by means of hormones, which are internal secretions that are transported by blood in the circulatory system, by lymph sluids in the lymphatic circulation, by the matrix of the interstitial spaces, and by the plasma within the cells.  These hormones interact with highly specific receptor sites at distant target tissues. Receptor site activation by these biochemical messengers in turn initiates a cascade of biochemical reactions. The hormone-receptor site interaction in turn leads to activation or inhibition of cascades of biochemical reactions in the target tissues. 

Hormones are classified by the location of their activity:

· exocrine:  secreted into the gastrointestinal tract.

· paracrine:  act on cells within the vicinity of the secreting cell

· juxtacrine:  act on neighboring cells

· autocrine:  act on the cell from which they are secreted. 

Hormones have half-lives that vary from milliseconds to many days and these hormones continue to affect target tissues as long as they survive intact. The variable duration of half-lives of different families of hormones, as contrasted - to the relatively brief duration in action of nervous impulses allows hormones to be particularly energy efficient in regulating ongoing biological functions. This is because the signals mediated by hormones need not be repeated as frequently as is necessary with signals mediated by electrical impulses, or chemica! messengers having shorter half-lives. Half-lives of hormones can be increased by various biochemical modifications, such as by the addition of binding proteins. The duration of action of some hormones is increased by the presence of stable reservoirs of precursor substances with long half-lives (e.g. T4 can act as a precursor to the more biologically active, but shorter lived, T3). 

· Neurotransmitters last milliseconds to minutes.  Examples include dopamine, acetylcholine, histamine, serotonin, GABA, epinephrine, and NE. 

· Polypeptides last minutes:

· GH (T 112=20-50 min.)

· ACTH (T112=7-12 min.)

· ADH (T112=15 min.)

· prolactin (T112=50 min.)

· Calcitonin (T112=10 min.)

· CRH (T112=60 min.). 

· Proteins, amines, & glycoproteins last minutes to hours 

· LH (T1/2=30 min.)

· FSH, (T1/2=3.9 hr.) 

· TSH (T1/2=50-8O min.)

· melatonin (T1/2=20-50 min.)

· TRH (T1/2=5 min.). 

· Steroids last hours 

· Progesterone (T1/2=5 min.)

· cortisol (T1/2=1.7 hr.)

· aldosterone (T1/2=O.25 hr.)

· estrogens

· androgens. 

· Iodothyronines last hours to days 

· T 3 (T 1/2=1 d.)

· T 4 (T 1/2=7 d.)

· rT 3 (T 1/2=0.2 d.) 

Etiology of Endocrine Disease 


Endocrine disease can be caused by a variety of factors including nutritional deficiencies, environmental challenges, nonspecific "stress", autoimmune processes, genetic factors, or neoplastic disease. The cause of endocrine disease is commonly multifactorial, and requires more than a single precipitating event to initiate a disease process. Intervention in endocrine disorders by means of natural therapies is a primary strategy that can be very effective. Even the phenotypic expression of genetic endocrine disease is usually susceptible to modification by means of nutritional supplementation, botanical agents, and other natural therapies. Stress is a  common contributing factor to endocrine imbalance and natural therapies that effectively manage or reduce the effects of stress can be effective therapies for endocrine disease. 


The most effective therapies for endocrine disease can be therapies that treat the underlying causes. A search for the underlying causes of an endocrine disease should be the first priority. Lifestyle, the way individuals live their daily lives, has a significant effect on the endocrine system and health. The underlying causes of endocrine disease often involve lifestyle factors such as diet, adequate nutrition, level and type of physical activity, healthful exposure to light, pure air, adequate sleep, rest, recreation, a balance of subjectively perceived meaningful activities, etc. Exposure to detrimental environmental influences, often unappreciated, can adversely affect the endocrine system. The endocrine system is particularly sensitive to the untoward effects of electromagnetic radiation, toxic substances, and nonspecific stress. 

