
Endocrinology 

•  Endocrine glands are called ductless 

glands because they do not possess 

ducts.  

• They pour their secretion directly into 

the blood stream. 
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The functions of endocrine glands. 

 

 
-Endocrine glands secrete hormones which regulate 

metabolic functions of the cells. 

-Hormones regulate biochemical reactions.  

-Thus they regulate energy producing process and 

also circulating levels of nutrients or energy yielding 

substances like glucose and fatty acids. 

-Hormones regulate different bodily processes as 

growth, maturation, differentiation, regeneration, 

reproduction and behaviour.  

-Thus, main function of endocrine glands is to 

maintain homeostasis in internal environment. 
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Hormone secreting tissues are : 

1. Principal endocrine glands: 
 Pituitary gland (hypophysis). 

 Hypothalamus. 

 Thyroid gland. 

 Adrenal gland. 

 Parathyroid gland. 

 Gonads – testes or ovaries. 

 Islet of pancreas. 

2. Other organs with endocrine function are: 

 Heart – secretes atrial natriuretic factor. 
 Kidneys – secrete 1,25-dihydroxycholecalciferol. 

 Liver – secretes 25-hydroxycholecalciferol and somatomedin. 
 Pineal gland – secretes melatonin. 

 Skin – secretes calciferol (vitamin D). 

 Gastrointestinal tract – secretes hormones acting locally, e.g. gastrin, 
secretin,vasoactive intestinal peptide. 
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The nervous control of endocrine glands. 

Nervous system controls the secretion of 

endocrine glands through hypothalamus.  

Hypothalamus controls secretory activity of 

anterior pituitary gland by secreting various 

hypothalamic releasing hormones which pass 

to anterior pituitary gland through 

hypothalamohypophysial portal system.  

Posterior lobe of pituitary and hypothalamus 

are connected by hypothalamohypophysial 

nervous tract. 
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hypothalamohypophysial portal system. Special 

neurons in the median eminence secrete the 

hypothalamic releasing and inhibitory hormones or 

factors which pass to anterior pituitary gland through 

these portal vessels and control secretion of anterior 

pituitary hormones. 

Hypothalamo-hypophysial nervous tract. This tract 

joins hypothalamus with posterior pituitary gland. 

Hormones of posterior pituitary are actually 

synthesized in the hypothalamus (supraoptic and 

paraventricular nuclei) from where the neural tracts 

originate. Neural tract then passes hypothalamus 

through hypophysial (pituitary) stalk to posterior 

pituitary. 
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HORMONES 

Hormone is a chemical messenger secreted 

by endocrine glands. It is secreted directly 

into the blood and is transported to specific 

target tissue where it elicits physiological 

and biochemical responses, but some hormones 

act locally (e.g. secretin) & The hormones which 

affect almost all the tissues of the body are 

called general hormones. 
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There are three major classes of hormones: 
 

 

 
 

 Steroids. Adrenal cortical hormones, male and 

female sex hormones. 

 Proteins or polypeptides. Hypothalamic hormones, 

posterior pituitary hormones , parathyroid hormone, 

calcitonin, insulin, etc. 

 Amino acid derivatives. Thyroid hormones, adrenal 

medullary hormones. 
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Physical characteristics of hormones are: 

 Concentration of the hormones in the plasma is low. 

 Latent period. 

 Hormones are circulated in plasma by binding with protein.  

(Excretion of circulating hormones in urine is prevented). 

(Slows rate of degradation by the liver, thus providing 

circulating reserve of Hormones). 

 Target tissue has got the receptors for hormones. 

 Most of the hormones are metabolized quickly after 

secretion especially the peptide hormones. . 

 Interaction of hormones with their target cells. 

 Only small portion of circulating hormone is degraded by 

target tissue. 

 Chemically hormones are steroids, proteins and polypeptides 

or amino acid derivatives. http://cvet.tu.edu.iq 



 

Mechanisms of hormonal action are as 

follows: 
 
 

  Change in membrane permeability. 

 Activation of intracellular enzyme when 

hormone combines with membrane 

receptor. 

 Activation of genes by binding of 

hormone with intracellular receptors. 
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• Basic hormone action 

– Hormones are made by the 

gland’s cells, possibly stored, 

then released 

– Circulate throughout the 

body vasculature, fluids 

– Influences only specific 

tissues: target cells that have 

a receptor for that particular 

hormone 

– A hormone can have different 

effects on different target 

cells: depends on the receptor 

– Some hormones are 

“permissive” for the actions 

of another (TH for GH) 
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Target Cell 

• A target cell is only a target cell if it is has a 

functional receptor (a protein) for the 

hormone. At home, you may watch TV with 

either a cable or satellite dish. Satellite waves 

are exposed to those homes with cable, but 

only those with dishes receive the signal. The 

target cell’s receptor serves to convert the 

signal into a response.  

• Receptors are proteins, which can be inside 

the cell or on its membrane.  
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What is a “receptor”? 

• It is a protein made by the target cell  
(protein synthesis after gene xpression) 

• The protein is made, then inserted into 
plasma membrane, or found in 
cytoplasm or nucleoplasm 

• The active site on the protein “fits” the 
hormone  

• Acts to convert the signal into a 
response 
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Rate of secretion of hormone is controlled by 

one of the following mechanisms. 
 

 

1.Negative feedback mechanism.  

It is the main mechanism controlling hormone 

level. Usually there is a tendency of endocrine 

gland to over secrete its hormone. This results 

into increased effect of hormone on target 

tissue (increase in the function of target tissue). 

Some factors of the function feedback to 

endocrine gland causing a negative effect on 

hormone secretion from it. 
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2. Positive feedback mechanism. Secretion of 

some hormones is controlled by positive 

feedback mechanism, e.g. release of oxytocin at 

the time of delivery of a baby. 

3. Direct control. In a few instances, hormone 

secretion is regulated by blood concentration of 

a substance which is controlled by the hormone, 

e.g. *Secretion of insulin from pancreas is 

promoted by rise in blood glucose level and vice 

versa. 

 *Secretion of parathyroid hormone is controlled 

by blood levels of calcium. 
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Hormones secreted by anterior pituitary are: 

 Growth hormones (GH) – somatotropic ho  rmone (SH), 

somatotropin. 

  Adrenocorticotropic hormone (ACTH). 

  Thyroid stimulating hormone (TSH) or thyrotropin. 

     Prolactin. 

      Follicular stimulating hormone (FSH). 

      Luteinizing hormone (LH). 

   Hypothalamus (median eminence) secretes the following               

factors: 

     1. Thyroid stimulating hormone releasing factor (TRH),    causing 

release of TSH from pituitary. 

   2. Corticotropin releasing hormone (CRH), causing release of ACTH. 

    3. Growth hormone releasing hormone (GHRH), causing        release 

of growth hormone and also growth hormone   inhibitory hormone 

(GHIH) which is the same as hormone  somatostatin and it inhibits 

release of growth hormone. 

 4. Gonadotropin releasing hormone (GnRH), causing release of FSH 

and LH. 

 5. Prolactin inhibitory factor (PIF), causing inhibition of prolactin 

secretion. http://cvet.tu.edu.iq 



Hormones of posterior pituitary are 

antidiuretic hormone (ADH) and oxytocin. 
  ADH is secreted by cells of supraoptic 

nuclei of hypothalamus called 

magnocellular neurosecretory neurons. 

This hormone passes through 

hypothalamo-hypophysial nervous tract to 

the posterior pituitary gland and is stored 

there. 

  Oxytocin is synthesized in cells of 

paraventricular nuclei of hypothalamus 

(magnocellular) and through 

hypothalamohypophysial nervous tract 

passes to posterior pituitary. It is stored in 
posterior pituitary gland. http://cvet.tu.edu.iq 
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Antidiuretic hormone increases the 

permeability of late distal tubules and 

collecting ducts of kidneys to water. This 

increases water reabsorption by kidneys, 

leads to decreased urine formation, 

increased extracellular fluid volume. If 

ADH is not there, late distal tubules and 

ducts remain totally impermeable to water, 

and kidneys excrete large volume of urine. 

Thus ADH controls water excretion by 

kidneys and helps in maintaining osmolality 

of body fluids. 
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The effects of oxytocin? 

1. On gravid uterus. Oxytocin powerfully 

stimulates the gravid uterus especially 

towards the end of gestation. The sensitivity 

of the myometrium to exogenous oxytocin 

increases as pregnancy advances. Therefore, 

it is believed that oxytocin plays a role in 

labour and is shown to be effective 

therapeutic agent in induction of labour.  
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 During labour, there is a positive feedback 

cycle which increases the level of oxytocin as 

follows: 

 Stretch on the cervix of uterus causes nervous 

signals to the brain to cause release of 

oxytocin. 

  Released oxytocin causes strong contraction 

of uterus which pushes the baby downward. 

 This causes baby’s head to move down and 

stretch the cervix of uterus. 

  Stretch on the cervix of uterus further 

enhances the release of oxytocin. 
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2. Effect on lactating mammary glands. Oxytocin causes 

contraction of myoepithelial cells of lactating mammary 

glands. This causes milk to be expressed from the alveoli 

into the ducts so that baby can obtain it by suckling. 

Mechanism. Suckling stimuli from the nipple of the breast 

cause signals to travel along the sensory nerves to the 

brain to supraoptic and paraventricular areas of 

hypothalamus and cause release of oxytocin. Oxytocin 

released passes through blood to mammary glands where 

it causes contraction of myoepithelial cells that lie outside 

the alveoli. Thus within a minute after the beginning of 

suckling, milk begins to flow. 

This mechanism is called milk let-down or milk ejection. 
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The different stimuli for release of oxytocin. 

  Stimulation of tactile receptors in the areolar 

region of the female breast during suckling. 

  Genital tract stimulation during coitus and 

parturition. 

  Stretch on cervix at the time of labour. 

The factors inhibiting release of oxytocin. 

  Emotional stress and psychic factor as fright 

can inhibit milk let-down. 
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Growth Hormone 

 Growth hormone is synthesized by acidophils of 

anterior pituitary.  

 Growth hormone causes the growth of almost all 

the tissues of the body that are capable of 

growing. It promotes mitosis in the cells, thus 

increasing their number. It also increases the size 

of each cell.  

 Growth hormone has got anabolic effect, i.e. it 

stimulates protein synthesis. The effect is 

predominantly seen in skeletal and cardiac 

muscles. 
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Growth hormone promotes protein synthesis and 

deposition by the following series of effects: 

 Enhances the transport o  f amino acids through 

the cell membrane and increases the amount of 

amino acids in the cells. 

  Increases RNA translation. 

  Also stimulates transcription of DNA in the 

nucleus leading to increased formation of RNA. 

 Growth hormone decreases the breaking down 

of cell protein by making fatty acids available 

for energy purpose. 

  It reduces circulating levels of amino acids and 

urea leading to positive nitrogen balance. 
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The effect of GH on fat metabolism: 

 
 

 

 

 

 Growth hormone has catabolic effect on adipose 

tissue. It stimulates mobilization of fatty acids 

from adipose tissue leading to decreased 

triglyceride content of adipose tissue and 

increased fatty acid levels in blood. 
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The effect of GH on carbohydrate metabolism? 

GH is a diabetogenic hormone. It causes 

hyperglycemia. 

Actions of GH 

1. Reduces utilization of glucose by the cells. 

2. Enhances glycogen deposition in the cell. 

3. Increases blood glucose level due to decreased 

utilization by the cells. 

4. GH increases basal plasma levels of insulin—

increased glucose concentration caused by GH 

stimulates beta cells of islet of Langerhans to 

release insulin. 

5. Inhibits glucose transport in adipose tissue 

(required for triglyceride synthesis) because of 

anti-insulin effect. http://cvet.tu.edu.iq 



The effects of growth hormone in bone and 

cartilage growth. 

 Effects of growth hormone on bones and 

cartilages are mediated by a family of 

polypeptides called ‘somatomedins’ which are 

synthesized in liver.  

 Growth hormone stimulates liver cells to 

synthesize many types of somatomedins. 

 Through somatomedin, GH has the following 

effects: 

 1. Increased deposition of proteins by chondrocytes 

and osteogenic cells. 

 2. Long bones grow in length at epiphyseal 

cartilage. 

 3. Thickness of the bone increases. 
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Stimulation of GH secretion 

Hypothalamic signals depicting emotions, stress and 

trauma can affect hypothalamic control of growth 

hormone. Catecholamines, dopamine and serotonin 

released by different neuronal systems in hypothalamus 

also increase the rate of growth hormone secretion 

through release of GHRH. 

Inhibition of growth hormone secretion 

Somatostatin inhibits the synthesis and release of GH. 

Growth hormone can inhibit its own secretion via a short 

feedback loop mechanism that operates between anterior 

lobe of pituitary and median eminence of hypothalamus, 

causing release of somatostatin which inhibits synthesis 

and release of GH. 

 Glucocorticoids can also decrease GH secretion. 
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Disorders of increased GH secretion: 

Gigantism. Over secretion of GH before adolescence 

results into gigantism. All the body tissues grow rapidly 

including bones. There is excessive increase in length of long 

bones. So the person becomes a giant. 

Acromegaly. This results due to excessive growth 

hormone secretion in adulthood, i.e. after 

adolescence . 

Because of this, the person cannot grow taller but 
bones continue to grow in thickness. 
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Disorders of decreased GH secretion: 

Dwarfism. This results due to 

decreased secretion of growth 

hormone during childhood (before 

adolescence). 
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Gigantism 
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Acromegaly 

http://cvet.tu.edu.iq 



Anterior Pituitary Thyroid-stimulating hormone (TSH) 

Peptide Stimulates synthesis and secretion of thyroid 

Hormones. 

Follicle-stimulating hormone (FSH) 

Peptide Stimulates sperm maturation in Sertoli cells of testes 

Stimulates follicular development and estrogen synthesis in 

ovaries. 

Luteinizing hormone (LH) Peptide Stimulates testosterone 

synthesis in Leydig cells of testes Stimulates ovulation, 

formation of corpus luteum, estrogen and progesterone 

synthesis in ovaries. 

Growth hormone Peptide Stimulates protein synthesis and 

overall growth.  

Prolactin Peptide Stimulates milk production and secretion 

in breast. 

Adrenocorticotropic hormone (ACTH) Peptide Stimulates 

synthesis and secretion of adrenal cortical hormones 

(cortisol, androgens, and aldosterone). http://cvet.tu.edu.iq 



Posterior Pituitary Oxytocin Peptide Stimulates 

milk ejection from breasts and uterine contractions. 

Vasopressin or antidiuretic hormone (ADH) 

Peptide Stimulates water reabsorption in principal 

cells of collecting ducts and constriction of 

arterioles. 

Thyroid Triiodothyronine (T3) and L-thyroxine (T4) 

Amine Stimulates skeletal growth; oxygen 

consumption; heat production; protein, fat, and 

carbohydrate utilization; perinatal maturation of 

the central nervous system. 

Calcitonin Peptide Decreases serum [Ca2+]. 

Parathyroid Parathyroid hormone (PTH) Peptide 

Increases serum [Ca2+]. 
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Adrenal Cortex Cortisol (glucocorticoid) Steroid Stimulates 

gluconeogenesis; inhibits inflammatory response; suppresses 

immune response; enhances vascular responsiveness to 

catecholamines 

 

Aldosterone (mineralocorticoid) Steroid Increases renal Na+ 

reabsorption, K+ secretion, and H+ secretion 

Testes Testosterone Steroid Stimulates spermatogenesis; 

stimulates male secondary sex characteristics 

Ovaries Estradiol Steroid Stimulates growth and development 

of female reproductive system, follicular phase of menstrual 

cycle, development of breasts, prolactin secretion; maintains 

pregnancy 

Progesterone Steroid Stimulates luteal phase of menstrual 

cycle; maintains pregnancy 
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Pancreas Insulin (β cells) Peptide Decreases 

blood [glucose] 

Glucagon (α cells) Peptide Increases blood 

[glucose] 

Kidney Renin Peptide Catalyzes conversion of 

angiotensinogen to angiotensin I 

1,25-Dihydroxycholecalciferol Steroid 

Increases intestinal absorption of Ca2+; bone 

mineralization 

Adrenal Medulla Norepinephrine, epinephrine 

Amine See actions of sympathetic nervous 

system. 
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Prolactin 

Prolactin is the major hormone responsible 

for milk production and also participates in 

the development of the breasts. In 

nonpregnant, nonlactating females and in 

males, blood levels of prolactin are low. 

However, during pregnancy and lactation, 

blood levels of prolactin increase, consistent 

with the hormone’s role in breast 

development and lactogenesis (milk 

production). 
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Actions of Prolactin 

Breast development. At puberty, prolactin, with estrogen and 

progesterone, stimulates proliferation and branching of the 

mammary ducts. During pregnancy, prolactin (again with 

estrogen and progesterone) stimulates growth and 

development of the mammary alveoli, which will produce milk 

once parturition occurs. 

Lactogenesis (milk production). The major action of prolactin 

is stimulation of milk production and secretion in response to 

suckling. Prolactin stimulates milk production by inducing the 

synthesis of the components of milk including lactose (the 

carbohydrate of milk), casein (the protein of milk), and lipids. 

Inhibition of ovulation. In females, prolactin inhibits ovulation 

by inhibiting the synthesis and release of gonadotropin-

releasing hormone (GnRH) 
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The Thyroid Gland 

• Located in the anterior neck, inferior 

to thyroid cartilage 

• Largest pure endocrine gland 

• Produces two hormones 

–Thyroid hormone (T3 &T4H)  

–Calcitonin  
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THYROID HORMONES 
Thyroid hormones are synthesized and secreted by 

epithelial cells of the thyroid gland.. The 

hormones secreted by thyroid gland:- 

1.  Tri-iodothyronine (T3). 

2.  Tetra-iodothyronine (T4) or thyroxine. 

3.  Calcitonin. 

Describe the structure of thyroid gland. 

Thyroid gland consists of about three million of 

follicles (acini). Each follicle or acinus is lined 

by epithelial cells and is filled with colloid. 

Colloid is mainly made up of a glycoprotein 

termed thyroglobulin. Thyroglobulin contains 

10% carbohydrate.  
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 thyroglobulin :- It is synthesized by epithelial 

cells and is secreted into colloid by exocytosis of 

granules. T3, T4 hormones are formed by 

iodination and condensation of tyrosine 

molecules bound in peptide linkage in 

thyroglobulin molecule. T3, T4 hormones 

remain bound to thyroglobulin until their 

secretion. 

 Between basement membrane of follicle and 

living follicular epithelial cells, there are special 

cells called parafollicular or ‘C’ cells. They 

secrete hormone calcitonin. 

Describe the structure of thyroid gland. 
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Formation of thyroid hormones occurs as 

follows: 
1. Oxidation of iodide ion. Iodide is oxidized to 

iodine by enzyme peroxidase. 

2. Iodination of tyrosine. Oxidized iodine binds with 

amino acid tyrosine rapidly due to enzyme iodinase. 

Tyrosine is first iodized to monoiodotyrosine and 

then to diiodotyrosine. Then one molecule of 

monoiodotyrosine couples with one molecule of 

diiodotyrosine to form triiodothyronine (T3). Two 

molecules of diiodothyronine couple to form 

tetraiodothyronine (T4 or thyroxine). 

3. Storage of hormone. After formation, T3 and T4 

are stored in the thyroglobulin molecule.  
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Chemistry of thyroxine and triiodothyronine formation http://cvet.tu.edu.iq 
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Thyroid hormones are cleared from thyroglobulin 

and released into the blood as follows: 

 Apical surface of follicular cells ingests small 

part of colloid by pinocytosis forming pinocytic 

vesicle.  

 Lysosomes fuse with the pinocytic vesicle and 

converts it into digestive vesicles. 

 Proteinases of lysosomes digest the 

thyroglobulin molecule to release T3 and T4. 

 T3 and T4 are released into the blood of 

surrounding capillaries through base of cells. 
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Actions of Thyroid Hormones 

Metabolic effects 
Protein metabolism 

Increased amino acid uptake and synthesis of protein 

Increased protein degradation. 

Carbohydrate metabolism 

Increased glucose uptake by adipose, liver and muscle cells 

Increased glycolysis 

Increased gluconeogenesis and glycogenolysis in the liver 

Increased insulin secretion 

Fat metabolism 

Increased fat mobilisation and lipolysis 

Increased fat oxidation. 
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Thyroid Triiodothyronine (T3) and L-thyroxine (T4) 

Amine Stimulates skeletal growth; oxygen 

consumption; heat production; protein, fat, and 

carbohydrate utilization; perinatal maturation of the 

central nervous system. 

Thyroid hormones have the following effects 

on cardiovascular system:1. Vasodilatation and 
increased blood flow to tissues. 2. Cardiac 
output. 3. Heart rate. Strength of heart beat. 
Blood volume 6. Arterial pressure. 

Calcitonin Peptide Decreases serum [Ca2+]. 
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the different diseases of thyroid gland. 

1. Hyperthyroidism. Increased secretion of thyroid 

hormones. 

Toxic goitre or thyrotoxicosis. 

 Thyroid adenoma causing hyperthyroidism. 

2. Hypothyroidism. Decreased levels of thyroid 

hormones. It is of the following types: 

 Endemic colloid goitre. 

 Idiopathic non-toxic colloid goitre. 
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Parathyroid Glands 
• Four glands imbedded on the posterior 

surface of the thyroid gland 
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Parathyroid hormone secreted by the parathyroid 

glands (four small glands located behind the thyroid 

gland) is a polypeptide containing 84 amino acids. 

Actions: 

Parathyroid hormone (PTH) increases the 

concentration of calcium in ECF due to increased 

absorption of calcium from the bones and reduced 

excretion through the kidneys. 

Parathyroid hormone causes decrease in phosphate 

concentration of ECF because of excessive 

phosphate excretion through the kidneys 
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• Parathyroid hormone (PTH) 

• Increases blood concentration of Ca2+ 

• There are three ways that the parathyroid 

hormone raises blood calcium levels 

1) Stimulates osteoclasts to move bone calcium 

from the skeleton to the bloodstream 

2) Stimulates the kidneys to stop excreting calcium 

3) Stimulates the intestines to absorb more calcium 

from diet 

• It does that by activating vitamin D, 

which increases calcium uptake by 

intestines 

• Vitamin D is made in the dermis, requires 

10 mins per day of sunlight to be produced. http://cvet.tu.edu.iq 



ADRENAL CORTEX AND MEDULLA 

-There are two adrenal glands lying at the 

superior poles of the kidneys.  

-Central 20% portion of the gland is 

adrenal medulla. It is related functionally 

to sympathetic nervous system.  

-Peripheral portion of the gland is called 

adrenal cortex. Adrenal medulla secretes 

two hormones, epinephrine (adrenaline) 

and norepinephrine (noradrenaline). --------

-These two hormones are dihydroxylated 

phenolic amines or catecholamines. 
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There are two types of adrenergic 

receptors: 

1. Alpha. Alpha receptors are activated by 

both epinephrine and norepinephrine and 

are mostly associated with excitatory 

functions of the body. 

2. Beta. Beta adrenergic receptors 

respond to mainly epinephrine and are 
associated mainly with inhibitory functions. 
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The physiological effects of catecholamines through alpha and 

beta receptors. 

Effects of catecholamines are the same as those of sympathetic 

stimulation except that effects are of longer duration and produced on 

the tissues which are not innervated by sympathetic nerves. 

Effects of catecholamines through alpha receptors 

Effector organ                                            Response 

 Dilater  pupillae muscle of eyes                       Contraction (mydriasis) 

 Blood vessels                                         Constriction of arterioles and veins 

 Intestine                                                                Decreased motility 

 Sphincters                                                              Contraction 

 Trigone and sphincter of urinary bladder           Contraction 

  Uterus                                                                       Contraction 

 Liver                                                                         Glycogenolysis 

 Pancreatic islets                                               Inhibition of insulin release 

http://cvet.tu.edu.iq 



Effects of catecholamines through beta receptors 
Effector organ                                              Response 

 Ciliary muscle of eyes   Relaxation (accommodation for far 

vision) 

 Sinoatrial node of heart                  Increased heart rate 

 Atrioventricular node           Increase in conduction velocity 

 Atria of heart                          Increase in contractility 

 Ventricles of heart                    Increase in contractility 

 Blood vessels Dilatation (mainly present in skeletal muscle) 

 Bronchial muscle                      Relaxation (bronchodilation) 

 Stomach                                      Decrease in motility 

 Intestine                                       Decrease in motility 

 Detrusor muscle of bladder                  Relaxation 

 Uterus                                                     Relaxation 

 Muscle                                                    Glycogenolysis 

 Pancreatic islets                    Stimulation of insulin secretion 
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The effects of catecholamines on carbohydrate 

metabolism. 

Metabolic effects of catecholamines are mainly through 

epinephrine. Norepinephrine has little effect (except its 

action on pancreatic islets to inhibit insulin secretion as 

stated above).  

Actions are as follows: 
1. Effect on liver. (a) Glycogenolysis in liver—Epinephrine 

increases glycogenolysis in liver and inhibition of glycogen 

synthetase. This causes increase in blood glucose level. 

(b) Epinephrine also increases glucose production from 

lactate, amino acids and glycerol which are gluconeogenic 

substances.  

2. Effect on muscles. Epinephrine stimulates 

glycogenolysis in muscles by beta adrenergic receptor. 
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ADRENOCORTICAL HORMONES 

Chemically adrenocortical hormones are steroids. 

Steps in synthesis of adrenocortical hormones 

are: 

                               Acetate 

                            Cholesterol 

                           Pregnenolone 

Pregnenolone                      17-OH-Pregnenolone 

 

 

 Aldosterone      17-OH-Progesterone    Androgen 

 

                                    Cortisol 
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The functions of mineralocorticoids (aldosterone). 

Mineralocorticoids are essential to life. Without 

them, death would result due to decreased 

extracellular fluid and blood volume, diminished 

cardiac output and shock. 

Functions of aldosterone: 
1. Effect on renal tubules. Aldosterone causes 

increased absorption of sodium with 

simultaneous excretion of potassium by renal 

tubular epithelial cells. 

2-Effect on extracellular fluid volume. Absorption 

of sodium from renal tubules causes 

simultaneous osmotic absorption of water. 
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3. Effect on muscles. Excessive loss of potassium from 

extracellular fluid into urine under the effect of aldosterone 

causes hypokalaemia, i.e. decreased potassium concentration 

in blood .This causes severe muscular weakness due to 

decreased excitability of nerves and muscles. 

4. Effect on heart. Deficiency of aldosterone causes 

hyperkalaemia (increased concentration of potassium ions in 

blood). This causes serious cardiac toxicity. There is 

weakness of heart contraction, arrhythmia. 

5. Effect on pH of blood. Though aldosterone mainly causes 

secretion of potassium in exchange for sodium absorption, to 

a lesser extent it also causes tubular secretion of hydrogen 

ions. This causes decrease in H+ ion concentration of 

extracellular fluid, leading to mild degree of alkalosis. 

6. Effect on sweat glands and salivary glands. Both these 

glands form primary secretion which contains large amount 

of sodium chloride. This sodium chloride is absorbed as the 

secretion passes through the ducts. http://cvet.tu.edu.iq 



Glucocorticoids 
Glucocorticoids (mainly cortisol) have following 

effects on carbohydrate metabolism: 

1. Gluconeogenesis. Glucocorticoids stimulate 

gluconeogenesis, i.e. formation of glucose from 

non-carbohydrate substances. 

2. Utilization of glucose by the cells. Cortisol 

decreases the rate of utilization of glucose by all the 

cells of the body. 

3. Blood glucose level. Cortisol causes increased 

gluconeogenesis and decreased utilization of 

glucose by the body cells as described above. Both 

these effects cause increase in blood glucose 

concentration. 
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Effects on protein  metabolism: 

-Glucocorticoids cause decreased protein synthesis, 

increased catabolism of proteins in all the body cells 

except the liver cells. Cortisol increases the 

transport of amino acids into the liver cells and also 

enhances enzymes required for protein synthesis. 

The effect of glucocorticoids on fat metabolism: 

-Glucocorticoids promote the mobilization of fatty 

acids from the adipose tissues. This causes increase 

in free fatty acids level in blood.                                  

- Glucocorticoid also increases the utilization of 

fatty acids for energy. Increased utilization of fatty 

acids for energy purpose causes increased 

formation of ketone bodies and ketosis. 
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the anti-inflammatory effects of cortisol. 
When tissues are damaged by trauma or infection, they become infl 

amed, i.e. there is increased blood flow, leakage of large quantities of 

plasma out of capillaries , infiltration of leucocytes and healing by 

fibrosis. Cortisol has anti-inflammatory effects. It blocks early stages of 

inflammation and causes rapid resolution of the inflammation if it has 

already begun. These effects occur due to following mechanisms: 

1. Stabilizes lysosomal membranes and thus prevents rupture of 

lysosomes and reduces the release of proteolytic enzymes from damaged 

tissue. 

2. Decreases capillary permeability preventing loss of plasma into the 

tissues. Th is is secondary to decreased release of proteolytic enzymes. 

3. Decreases migration of WBCs into infl amed area and phagocytosis of 

the damaged cells. Th is is also due to decreased release of lysosomal 

enzymes and other substances from damaged cells. 

4. Suppresses immune system, decreasing lymphocyte reproduction 

markedly (especially T lymphocytes), Both T cells and antibodies are 

decreased which would have promoted infl ammatory process. 

5. Reduces release of interleukin 1 from WBCs which principally excites 

hypothalamic temperature control system to cause fever. Th us cortisol 

lowers the fever. 

6. Even aft er infl ammation is established, cortisol causes its resolution. 
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