Endocrine system
Exocrine Glands 
These secrete their products into ducts that carry the secretions into
Body cavities. 
Lumen of an organ. 
To the outer surface of the body.
Exocrine glands include sudoriferous (sweat), sebaceous (oil), mucous, and digestive glands
Endocrine Glands
These secrete their products (hormones) into the interstitial fluid surrounding the secretory cells.
From the interstitial fluid, hormones diffuse into blood capillaries and blood carries them to target cells throughout the body.
Most hormones are required in very small amounts, so circulating levels typically are low.
Endocrine Glands
Types of Hormones
Amino acid derivative hormones: Examples- adrenaline, thyroxine, etc.
Polypeptide hormones: Examples- glucagon, insulin, oxytocin, ADH, etc
Steroid hormones: Examples- mineralocorticoid, glucocorticoid and sex hormones of adrenal cortex.
Phenolic hormones: Examples- epinephrine hormone of adrenal gland, serotonin(precursor of melatonin) of pineal gland, which is neither proteins nor steroids, also called aminoacid derivatives.
Chemical classes of hormones on the basis of solubility.
i.Lipid Soluble hormones
These include
Steroid hormones; for example- testosterone, progesterone, aldosterone, cortisol
Steroid hormones are derived from cholesterol. Each steroid hormone is unique due to the presence of different chemical groups attached at various sites on the four rings at the core of its structure.
Thyroid hormones; for example- triiodothyronine (T3) and tetraiodothyronine (T4)
Nitric oxide
ii. Water Soluble hormones
Amine hormones
Peptide and protein hormones
Eicosanoid hormones.
Function of hormone
They modify the metabolic processes by altering the rate of reaction.
They help to synchronize the functions of various body organs.
They serve as molecular carriers and chemical messengers in the body
They help maintaining homeostasis in the body etc.

Hormone activity
Hormones travel throughout body in blood, but affect only specific target cells. Only the target cells for a given hormone have receptors that bind and recognize that hormone.
Receptors are constantly being synthesized and broken down.
Generally, a target cell has 2000 to 100,000 receptors for a particular hormone.
If a hormone is present in excess, the number of target-cell receptors may decrease an effect called down-regulation.For example, when certain cells of the testes are exposed to a high concentration of luteinizing hormone (LH) the number of LH receptors decreases. 
When a hormone is deficient, the number of receptors may increase. This phenomenon, known as upregulation, makes a target cell more sensitive to a hormone.
Types of endocrine glands
i. Hypothalamus     i. Pituitary gland.		ii. Thyroid gland.	iii. Parathyroid glands (2 pairs).	
vi. Adrenal or Supra renal glands (1 pair).		V. Islets of Langerhans (pancreatic gland).
vi. Pineal body.			vii. Thymus gland.				viii. Ovary (1 pair).
ix. Testis (1 pair).
*** Mnemonics:- 2P TP na PARO
Hypothalamus aka neuro endocrine structure
For many years, the pituitary gland or hypophysis was called the "master" endocrine gland because it secretes several hormones that control other endocrine glands.
We now know that the pituitary gland itself has a master-the hypothalamus.
Hypothalamus is connected with pituitary gland with a structure called infundibular stem.
This small region of the brain below the thalamus is the major link between the nervous and endocrine systems. 
Cells in the hypothalamus synthesize at least nine different hormones, and the pituitary gland secretes seven. 
Together, these hormones play important roles in the regulation of virtually all aspects of growth, development, metabolism, and homeostasis.
The hypothalamus controls body temperature, hunger, important aspects of parenting and attachment behaviours, thirst, fatigue, sleep, and circadian rhythms.
Table 1: For anterior pituitary
	Secreted hormone
	Abbreviation
	Produced by 
	Effect

	Thyrotropin-releasing hormone
(Prolactin-releasing hormone)
	TRH, TRF, or PRH
	Parvocellularneurosecretory cells of the paraventricular nucleus
	Stimulate thyroid-stimulating hormone (TSH) release from anterior pituitary (primarily)
Stimulate prolactin release from anterior pituitary

	Corticotropin-releasing hormone
	CRH or CRF
	Parvocellularneurosecretory cells of the paraventricular nucleus
	Stimulate adrenocorticotropic hormone (ACTH) release from anterior pituitary

	Dopamine
(Prolactin-inhibiting hormone)
	DA or PIH
	Dopamine neurons of the arcuate nucleus
	Inhibit prolactin release from anterior pituitary

	Growth-hormone-releasing hormone
	GHRH
	Neuroendocrine neurons of the Arcuate nucleus
	Stimulate growth-hormone (GH) release from anterior pituitary

	Gonadotropin-releasing hormone
	GnRH or LHRH
	Neuroendocrine cells of the Preoptic area
	Stimulate follicle-stimulating hormone (FSH) release from anterior pituitary
Stimulate luteinizing hormone (LH) release from anterior pituitary

	Somatostatin[22]
(growth-hormone-inhibiting hormone)
	SS, GHIH, or SRIF
	Neuroendocrine cells of the Periventricular nucleus
	Inhibit growth-hormone (GH) release from anterior pituitary
Inhibit (moderately) thyroid-stimulating hormone (TSH) release from anterior pituitary


Table 2: for posterior pituitary
	Secreted hormone
	Abbreviation
	Produced by
	Effect

	Oxytocin
	OXY or OXT
	Magnocellularneurosecretory cells of the paraventricular nucleus and supraoptic nucleus
	Uterine contraction
Lactation (letdown reflex)

	Vasopressin
(antidiuretic hormone)
	ADH or AVP
	Magnocellular and parvocellularneurosecretory cells of the paraventricular nucleus, magnocellular cells in supraoptic nucleus
	Increase in the permeability to water of the cells of distal tubule and collecting duct in the kidney and thus allows water reabsorption and excretion of concentrated urine



Pituitary gland
It is a pea-shaped structure that measures 1 - 1.5 cm in diameter and lies in sella turcica of the sphenoid bone.
It attaches to the hypothalamus by a stalk, the infundibulum and has two anatomically and functionally separate portions:
Posterior pituitary.
It is also called neurohypophysis and consists of two parts: 
Pars nervosa
Infundibulum
A third region of the pituitary gland called pars intermediaatrophies during human fetal development and ceases to exist as a separate lobe in adults.
Anterior pituitary.
It is also called adenohypophysis and accounts for about 75% of the total weight of the gland. It consists of two parts in an adult:
Pars tuberalis forms a sheath around the infundibulum
Pars distalis is the larger portion.
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Tropic Hormones
Anterior pituitary hormones travel to target tissues throughout the body. 
Those anterior pituitary hormones that act on other endocrine glands are called tropic hormones or tropins.
Types of Anterior Pituitary Cells
Five types of anterior pituitary cells secrete seven hormones
Somatotrophs:- GH/(somatotropic hormones) STH
Thyrotrophs:- TSH
Gonadotrophs:- LH and FSH
Lactotrophs:-Prolactin / PRL/Luteotropic hormone (LTH)
Corticotrophs:- ACTH (adrenocorticotropic  hormone) MSH (melanocyte stimulating hormone)

Human Growth Hormone (hGH) and Insulin like Growth Factors (IGF)
Growth-hormone-releasing hormone (GHRH, somatoliberin) is the hypothalamic peptide hormone that specifically stimulates synthesis and release of human growth hormone (hGH, somatotropin) by somatotrope cells of the anterior pituitary gland.
Somatotrophs are the most numerous cells in the anterior pituitary.
The main function of hGH (Somatotorpin) is to promote synthesis and secretion of small protein hormones called insulin like growth factors (IGFs) or somatomedins.
In response to human growth hormone(hGH), cells in the liver, skeletal muscles cartilage, bones, and other tissues secrete IGFs,
Hypothalamus secretes Somatostatin(GHIH) acts on Somatotrophs  of anterior pituairy which inhibit the production of Somatotropin.
Functions of IGFs
These cause cells to grow and multiply by increasing uptake of amino acids into cells and accelerating protein synthesis.
These also decrease the breakdown of proteins.
Due to these effects of the IGFs, human growth hormone increases the growth rate of the skeleton and skeletal muscles during childhood and the teenage.
Control of GH release
Somatotrophs in the anterior pituitary release bursts of human growth hormone every few hours, especially during sleep.
Their secretory activity is controlled mainly by two hypothalamic hormones:
Growth hormone-releasing hormone (GHRH) promotes secretion of human growth hormone.
Growth hormone-inhibiting hormone (GHIH) suppresses it.
Thyroid-stimulating hormone (TSH)
It stimulates the synthesis and secretion of the two thyroid hormones,
Triiodothyronine (T3)
Tetraiodothyronine (Thyroxine or T4).
Thyrotropin-releasing hormone (TRH) controls TSH secretion.
Release of TRH in turn depends on blood levels of T3 and T4.
Follicle-stimulating Hormone (FSH)
In females, the ovaries are the targets for follicle-stimulating hormone (FSH)
Each month FSH initiates the development of several ovarian follicles.
FSH also stimulates follicular cells to secrete estrogens.
In males, FSH stimulates sperm production in the testes.
Luteinizing Hormonen (LH)
In females, luteinizing hormone (LH) triggers ovulation.
LH stimulates formation of the corpus luteum in the ovary and the secretion of progesterone by the corpus luteum.
Together, FSH and LH also stimulate secretion of estrogens by ovarian cells.
Prolactin
Prolactin (PRL), along with other hormones, initiates and maintains milk secretion by the mammary glands.
By itself, prolactin has only a weak effect.
Mammary glands should be primed by
Estrogens, progesterone.
Glucocorticoids.
Human growth hormone.
Thyroxine and insulin.
Ejection of milk from the mammary glands depends on the hormone oxytocin, which is released from the posterior pituitary.
In females, prolactin-inhibiting hormone (PIH), which is dopamine, inhibits release of prolactin from the anterior pituitary.
Together, milk secretion and ejection constitute lactation.
Its hypersecretion in males causes erectile dysfunction (impotence, the inability to have an erection of the penis). 
In females, hypersecretion of prolactin causes galactorrhea (inappropriate lactation) and amenorrhea (absence of menstrual cycles).
Adrenocorticotropic Hormone (ACTH)
Corticotrophs secrete mainly adrenocorticotropic hormone (ACTH).
It controls the production and secretion of cortisol and other glucocorticoids by the cortex of the adrenal glands.
Corticotrophin-releasing hormone (CRH) from the hypothalamus stimulates secretion of ACTH by corticotrophs.
Melanocyte Stimulating Hormone (MSH)
It increases skin pigmentation in amphibians by stimulating the dispersion of melanin granules in melanocytes.
Its exact role in humans is unknown, but the presence of MSH receptors in the brain suggests it may influence brain activity.
Continued administration of MSH for several days produces a darkening of the skin.
Oxytocin or Pitocin
During and after delivery of a baby, oxytocin affects two target tissues:
Mother's uterus
Breasts.
During delivery, oxytocin enhances contraction of smooth muscle cells in the wall of the uterus.
After delivery, it stimulates milk ejection ("letdown") from the mammary glands in response to the mechanical stimulus provided by a suckling infant.
The function of oxytocin in males and in nonpregnantfemales is not clear.
Experiments with animals have suggested that it has actions within the brain that foster parental caretaking behavior toward young offspring.
It may also be responsible, in part, for the feelings of sexual pleasure during after intercourse.
Antidiuretic Hormone (ADH or vasopressin
ADH causes the kidneys to return more water to the blood, thus decreasing urine volume
It acts on DCT and CD of nephrons and increases water re-absorption
In the absence of ADH, urine output increases more than tenfold from the normal 1 to 2 liters to about 20 liters a day.
Drinking alcohol often causes frequent and copious(abundant) urination because alcoholinhibits secretion of ADH.
ADH also decreases the water lost through sweating and causes constriction of arterioles, which increases blood pressure. 
This hormone's other name, vasopressin, reflects this effect on blood pressure.

Endocrine Disorders
Disorders of the endocrine system often involve either,
hyposecretion,
hypersecretion.
In other cases, the problem is faulty hormone receptors,
inadequate number of receptors,
defects in second-messenger systems.

Dwarfism
[bookmark: _GoBack]Hyposecretion of hGH during the growth years slows bone growth, and the epiphyseal plates close before normal height is reached.
The growth plate, also known as the epiphyseal plate is a thin layer of cartilage that lies between the epiphyses and metaphyses, and is where the growth of long bones takes place.
This condition is called pituitary dwarfism
Other organs of the body also fail to grow, and the body proportions are childlike.
Gigantism
Hypersecretion of hGH during childhood causes gigantism, an abnormal increase in the length of long bones.
The person grows to be very tall, but bodyproportions are about normal.

Acromegaly
Hypersecretion of hGH during adulthood is called acromegaly.
Bones of the hands, feet, cheeks, and jaws thicken and other tissues enlarge.
Eyelids, lips, tongue, and nose enlarge, skin thickens and develops furrows, especially on the forehead and soles.
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