Thyroid and its Hormones 
The normal adults thyroid gland weight about 20 mg. It contains protein, thyroglobulin which releases thyroid hormones into the blood of capillaries surrounding the cells. Main hormones secreted on tetraiodothyronineT4( Thyroxine ) and tri-iodothyronine ( T3)
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3,5,3', 5' tetraiodothyronine ( T4) (Thyroxine ) 
Biosynthesis and Secretion
The thyroid gland contains more than half of the total iodine content in the body. It has a remarkable capacity to concentrate iodide brought to it by the circulating blood .  

Transport  

The thyroid hormones are carried in plasma in combination with albumin and two specific plasma proteins. One of them is the thyroxine–binding globulin (TBG) and the other thyroxine–binding prealbumin (TBPA). A small amount is free thyroxine 0.05% which is a metabolically active hormones. 

Mechanism of Action 

Two important functions – in growth and development of the body as well as having a stimulating effect on the total metabolism. 

Calorigenic action 

Stimulate most of the oxidation reactions and regulate the metabolic rates in the body. Done by stimulate of enzymatic system – BMR low in hypothyroidism, increase in hyperthyroidism. 

Carbohydrate metabolism  
Thyroid hormones accelerate the rate of glucose oxidation, promote intestinal of glucose and increase glucose glycogenolysis in the liver.

Thyroxine  
This hormones secreted by thyroid gland has a MW of about 680,000. It is synthesized in thyroid gland tyrosine. It is stored in the colloid of the thyroid follicles, in the form of a glycoprotein called thyroglobulin, hydrolysis of which gives tri-iodothyronine and tetra – iodothyronine( thyroxine). They are also abbreviated as T3 and T4 , T3 is 5-10 times biologically more active than T4 . 

Metabolic effects   

Thyroxine produces a widespread enhancement of metabolism in almost all the tissues of the body as follows:

Calorigenic effect
Thyroxine increase the rate of energy exchange and oxygen consumption of all tissues except the thyroid gland itself . BMR increase. 

Proteins metabolism     

In small physiological doses, thyroxine promotes  protein anabolism, resulting in retention of nitrogen and positive nitrogen balance . 

Carbohydrate metabolism 
a. Increase the rate of intestinal absorption of glucose. 

b.Hyperglycaemia is associated with increased degradation of insulin . 

c.Thyroxine enhances gluconeogensis . 

d. Glycolysis, Krebs cycle and HMP pathway are enhanced . 

Lipid metabolism  

Thyroxine increase the rate of oxidation of fats .promotes liberation of free fatty acids from adipose tissues and raises the concentration of free fatty acids in blood . 

Effect as Na+ / K+ ATPase pump Enhance the function of Na+/ K+  ATPase pump thus increase the ATP  utilization . 

Anti – thyroid Agents

1.Agents which retart the synthesis of thyroid hormone, e.g. thiocyanate, thiocarbamide, sulpha drugs, perchlorate.

2.Sythetic analogues of the thyroxine 2'-6' di-iodothyronine.

3.Deep X-ray therapy destroys the thyroid tissue and thus  depresses the thyroid activity.

4.Cobalt chloride administration interferes with thyroid hor-mone synthesis and clinical myxoedema and goiter may result.

5.Certain organic compounds are present in vegetables like cabbage and turnip which act as natural goitrogens and depress thyroid activity. Present as goitrins in the raw foods and are destroyed on cooking.

Hypothyroidism

In child cretinism-slow growth, dwarfism, mental retardation, dryskin, scatty hair, saddled nose, puffy lips, vacant expression.

In adult Myxoedema-BMR and body temperature decreases.

Sensitivity to cold, puffiness of face, anaemia and reduction of physical and mental functions.
Hyperthyroidism

Increased  activity accompanied by excessive secretion of the thyroid hormones occurs in Graves disease ( exophthalmic goiter ) and toxic adenoma. Nervousness, irritability, loss of weight, increased body temperature , increased appetite , protrusion of the eyeballs. 

Goiter   
Enlargement of thyroid gland caused by deficiency of iodine in the diet. Iodine enriched salt is now compulsory.

Parathyroid Glands and their Hormones  

Closely associated with the thyroid gland as two pairs of small glands. Weight 50-300 mg. It produces a parathyroid hormones (PTH).  Parathormone having a profound on Ca and phosphate metabolism. It maintains the Serum Ca++ level within normol physiological levels. 

Biochemical Effect
1. The serum calcium is raised but serum phosphorus is lowered .

2. The excretion of both Ca and P is increased . 

3. Ca from the bone gets mobilized and added to the serum . 

4. The serum alkaline phosphates activity is increased.

ADRENAL MEDULLA 
Medullary protein releases two hormones– epinephrine and norepinephrine. Epinephrine is elaborated by the adrenal medulla as a result of sympathetic stimulation produced during fight, fright and flight and in emergencies like cold, fatigue and shock. Neural stimulation, fright, emotional conditions like anger, etc. are responsible for quick release of catecholamine hormones. 

Physiological and Biochemical Functions
1. Sympathomimetic function : Epinephrine cause a rise in BP due to arteriolar vasoconstriction particularly in the skin , mucus membrane and splanchnic viscera . Arterioles of skeletal muscle undergo vasodilation . Overall effect is a rise in BP , pulse rate , heart rate and cardiac output .

Norepinephrine   

Rise in BP by increasing peripheral resistance . Overall vasoconstriction and has no effect on cardiac output . 

Action on smooth muscle 

Epinephrine dialates bronchial musculature , relaxes the musculature of the gastrointestinal tract and contracts the pyloric sphincter . 

Effect on carbohydrate metabolism 

Stimulates lypolysis in adopose tissues and releases free fatty acids into the blood . 

PANCREATIC ISLET CELLS

Endocrine part – islets of langerhans 

Islets cells are of 4 types : A, B , D and F Cells 

A Cells – α- Cells – produce glucagon 

B Cells – β- Cells – Insulin 

D Cells – Somatostatin 

ADRENAL CORTEX 

Although all the six steroid hormones are biosynthesized from cholesterol by the adrenal cortical tissues of man , only two of this , corticosterone and cortisol are released into the blood stream with small amounts of aldosterone . 

Biochemical Effects of Corticosteroids
1. Effect on metabolism.

Corticosteroids exert a profound action on carbohydrate m lipid, nucleic acid and protein metabolism. 
2. Action on digestive secretion.

HCl production and pepinogen secretion by the cells of the gastric mucosa are enhanced by cortisone . 

3. Hematological changes. 

4. Electrolyte and water metabolism. Regulate the concentration of Na+ and K+ in the extra cellular fluid. 

5. Bone and calcium metabolism 

6. Immune response and anti-inflammatory response. 

GASTROINTESTINAL HORMONES 

Gastrin 

- By antral gastric mucosa 

- Stimulates gastric secretion. 

Secretin  

Stimulates the pancreas to produce an increased volume of pancreatic juice. 
Cholecystokinin 

Stimulate the contraction of gallbladder enhancing the flow of bile into the duodenum.

HYPOTHALAMIC HORMONES AND PITUITARY

The hypothalamus produces two types of endocrine factors.

a. The hypothalamic neuropeptides.

b. The hypothalamic releasing factors.

  It releases six hormones which are called 'Releasing factors'.

Some stimulate the release of pituitary hormone while a few inhibit their release. They are release inhibiting hormones. Relea-sing factors exert a tonic control on the production and release of pituitary hormones.

1.Thyrotropin releasing hormone (TRH)/TRF.

2.Corticotropin releasing hormone (CRH)/CRF.

3.Growth hormone releasing hormone (GHRH).

4.Growth hormone release-inhibiting hormone (GHRIH)/(Soma-tostatin).

5.Gonadotropin-releasing hormone.

6.Prolactin-release-inhibiting hormone.

HORMONES OF THE ANTERIOR PITUIRY

The anterior pituitary hormones are mostly trophic in nature, stimulating the secretion of other hormones. There are three types of cells secreting hormones-acidophils, basophils, basophils and chromophobes.

Secretion of all anterior pituitary hormones are under the control of hypothalamic releasing or inhibitory factors.

In following six hormones are secreted by the anterior pituitary:

1.Growth hormone(GH) or somatotropin

2.TSH (Thyroid stimulating hormone)

3.ACTH (Adrenocorticotropic hormone)

4.Interstitial cell stimulating hormone (ICSH)

5.FSH (Follicle stimulating hormone)

6.Lactogenic hormone.

GROWTH HORMONE (GH) OR SOMATOTROPIN

Its major effect is to stimulate growth . The effect of GH is mediated through Somatomedin – C also known as IGF-1  ( Insulin – like growth factor -1 ) . The growth of long bones and soft tissues is stimulated by this factor . The uptake of amino acids  by cells is increased m with a resultant increase in the rate of protein synthesis . The anti-insulin effect causes lipolysis and hyperglycemia . The secretion of GH is stimulated by hypoglycemia  and suppressed by hyperglycemia . The GHRH is the major secretory stimulant . Somatostatin inhibits secretion of GH. Somatostation is secreted mainly by hypothalamus . The abnormalities of GH secretion may have different manifestations depending on the age of onset . Excess secretion in children leads to gigantism and adults acromegaly. GH secreting tumour is often the cause and removal of the tumour leads to cessation of growth. 

ADRENOCORTICOTROPIC HORMONE OR ACIDS OR CORTICOTROPIN

ACTH is one of the pituitary hormones secreted as a large precursor molecular which is cleaved to give several peptides each with important biological effect . The precursor or polypeptides is known as pro-opio melanocortin (POMC) . The secretion of POMC is under the control of CRF  . The active ACTH  is a polypeptide with 39 amino acids , of which the N-terminal 25 amino acids alone are required for biological activity . ACTH  binds to specific receptors on the adrenal gland , then activates adenylate cyclase as so c-CAMP level is raised . ACTH  increase the synthesis of corticosteroids by the adrenal cortex and also stimulates their release from the gland . It also increases the transfer of cholesterol from plasma lipoproteins to fasciculata cells 

TSH(Thyroid Stimulating Hormones) or Thyrotropic Hormones  

This is produced by basophil cells of anterior pituitary and is glycoprotein in nature . Functions are as following : 

a. The TSH  stimulates the synthesis of thyroid hormones at all stages and on iodine uptake , organification and coupling 

b. It enhances the release of stored thyroid hormones. c. It increases DNA content RNA  and translation of proteins , cell size.

d. It stimulates glycolysis , TCA cycle , PPP, and phospholipid synthesis . 

e. It activates adipose tissue lipase to enhance release of fatty acids (lipolysis).     

