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Endocrine System and Hormones disorders  

 

Gland 

A gland is an organ that makes and puts out hormones that do a specific job in your 

body. Endocrine glands release the substances they make into your bloodstream. 

 
Endocrine System 

The endocrine system produces hormones that function to control and regulate many 

different body processes. The endocrine system coordinates with the nervous system 

to control the functions of the other organ systems. Cells of the endocrine system 

produce molecular signals called hormones. These cells may compose endocrine 

glands, may be tissues or may be located inorgans or tissues that have functions in 

addition to hormone production. Hormones circulatet hroughout the body and 

stimulate a response in cells that have receptors able to bind with them. The changes 

brought about in the receiving cells affect the functioning of the organ system to 

which they belong. Many of the hormones are secreted in response to signals from 

the nervous system, thus the two systems act in concert to effect changes in the 

body.  

Parts of the Endocrine System 

Many glands make up the endocrine system. The hypothalamus, pituitary gland, and 

pineal gland are in your brain. The thyroid and parathyroid glands are in your neck. 

https://www.webmd.com/brain/picture-of-the-brain


  Dr. Tabrez Ahmad 

3 
 

The thymus is between your lungs, the adrenals are on top of your kidneys, and the 

pancreas is behind your stomach. Your ovaries (if you're a woman) or testes (if 

you're a man) are in your pelvic region. 

 Hypothalamus. This organ connects your endocrine system with 

your nervous system. Its main job is to tell your pituitary gland to start or 

stop making hormones. 

 Pituitary gland. This is your endocrine system’s master gland. It uses 

information it gets from your brain to tell other glands in your body what to 

do. It makes many important hormones, including growth hormone; 

prolactin, which helps breastfeeding moms make milk; and luteinizing 

hormone, which manages estrogen in women and testosterone in men. 

 Pineal gland. It makes a chemical called melatonin that helps your body get 

ready to go to sleep. 

 Thyroid gland. This gland makes thyroid hormone, which controls 

your metabolism. If this gland doesn't make enough (a condition called 

hypothyroidism), everything happens more slowly. Your heart rate might 

slow down. You could get constipated. And you might gain weight. If it 

makes too much (hyperthyroidism), everything speeds up. Your heart might 

race. You could have diarrhea. And you might lose weight without trying. 

 Parathyroid. This is a set of four small glands behind your thyroid. They 

play a role in bone health. The glands control your levels of calcium and 

phosphorus. 

 Thymus. This gland makes white blood cells called T-lymphocytes that fight 

infection and are crucial as a child's immune system develops. The thymus 

starts to shrink after puberty. 

 Adrenals. Best known for making the "fight or flight" hormone adrenaline 

(also called epinephrine), these two glands also make hormones called 

corticosteroids. They affect your metabolism and sexual function, among 

other things. 

 Pancreas. This organ is part of both your digestive and endocrine systems. It 

makes digestive enzymes that break down food. It also makes the 

hormones insulin and glucagon. These ensure you have the right amount 

of sugar in your bloodstream and your cells. 

 If you don't make insulin, which is the case for people with type 1 diabetes, 

your blood sugar levels can get dangerously high. In type 2 diabetes, 

the pancreas usually makes some insulin but not enough. 

https://www.webmd.com/lung/picture-of-the-lungs
https://www.webmd.com/kidney-stones/picture-of-the-kidneys
https://www.webmd.com/digestive-disorders/picture-of-the-stomach
https://www.webmd.com/a-to-z-guides/hypopituitary
https://www.webmd.com/brain/what-is-nervous-system
https://www.webmd.com/women/features/escape-hormone-horrors-what-you-can-do
https://www.webmd.com/parenting/baby/nursing-basics
https://www.webmd.com/women/guide/normal-testosterone-and-estrogen-levels-in-women
https://www.webmd.com/drugs/drug-29-melatonin+oral.aspx
https://www.webmd.com/sleep-disorders/default.htm
https://www.webmd.com/women/picture-of-the-thyroid
https://www.webmd.com/diet/ss/slideshow-boost-your-metabolism
https://www.webmd.com/heart-disease/heart-failure/watching-rate-monitor
https://www.webmd.com/digestive-disorders/digestive-diseases-constipation
https://www.webmd.com/heart/picture-of-the-heart
https://www.webmd.com/digestive-disorders/digestive-diseases-diarrhea
https://www.webmd.com/diet/default.htm
https://www.webmd.com/osteoporosis/features/building-stronger-bones
https://www.webmd.com/drugs/2/drug-1575/calcium+oral/details
https://www.webmd.com/cold-and-flu/immune-system-function
https://www.webmd.com/drugs/drug-93171-epinephrine+im.aspx
https://www.webmd.com/fitness-exercise/rm-quiz-truth-about-metabolism
https://www.webmd.com/digestive-disorders/picture-of-the-pancreas
https://www.webmd.com/diabetes/diabetes-types-insulin
https://www.webmd.com/diabetes/glucagon-blood-sugar
https://www.webmd.com/diet/rm-quiz-sugars-sweeteners
https://www.webmd.com/diabetes/type-1-diabetes
https://www.webmd.com/diabetes/guide/normal-blood-sugar-levels-chart-adults
https://www.webmd.com/diabetes/type-2-diabetes
https://www.webmd.com/diabetes/rm-quiz-pancreas
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 Ovaries. In women, these organs make estrogen and progesterone. These 

hormones help develop breasts at puberty, regulate the menstrual cycle, and 

support a pregnancy. 

 Testes. In men, the testes make testosterone. It helps them grow facial and 

body hair at puberty. It also tells the penis to grow larger and plays a role in 

making sperm. 

 

 

Function  

 

 Coordination and regulation of body functions 

 via regulatory molecules (chemical signals are easy to send in the 

bloodstream and can have target specificity) 

 

 

 

https://www.webmd.com/women/guide/ovarian-pain-causes-diagnosis-treatments
https://www.webmd.com/women/picture-of-the-breasts
https://teens.webmd.com/girls/all-about-menstruation
https://www.webmd.com/baby/default.htm
https://www.webmd.com/skin-problems-and-treatments/picture-of-the-hair
https://www.webmd.com/men/picture-of-the-penis
https://www.webmd.com/infertility-and-reproduction/guide/sperm-and-semen-faq


  Dr. Tabrez Ahmad 

5 
 

Types of regulatory molecules 

 

Neurotransmitters (wait for nervous system) 

 

Hormones  Secreted by endocrine glands, carried in blood, only target cells respond 

 

Autocrine Regulators – not transported in blood, acts within an organ on cells 

similar to the secretory cells 

 

Paracrine Regulators – same as autocrine, but acts on cells of a different tissue type 

from secretory cells 

 

Pheromones Affect other individuals of the same species; often used for sexual 

attraction or signaling, but also for control; typically produced by exocrine glands 

there is some overlap; definition based on how transported and used, not chemical 

identity 

 

Autocrine and paracrine regulation 

Many types 

Common autocrine: cytokines in immune system (actually travel in the blood) 

 

Paracrine examples 

Growth factors (stimulate cell division and proliferation) 

Prostaglandins 

Modified lipids 

Many functions, including promoting pain and fever in inflammation and 

stimulating smooth muscle contraction 

NSAIDS inhibit (includes aspirin) by inhibiting making of prostaglandins 

 

How hormones work 

 

Lipid-soluble hormones enter target cells 

1. Includes steroid hormones and thyroxine 

2. Travel in blood attached to protein carriers 

3. Steroids 

 derived from cholesterol 

 bind to receptor proteins in the cytoplasm or nucleus of the target cell 

 complex binds to specific DNA region, activating or enhancing gene 

transcription 

 examples: cortisone, testosterone, estrogen, progesterone 

Thyroxine  It is a thyroid hormone 

 modified form of tyrosine produced by the thyroid gland 

 contains 4 or 3 iodine atoms (most made with 4) 

 within target cells, all converted to 3-iodine form 

 bind with receptors in the nucleus 

 initiates growth-promoting mRNA synthesis 

 stimulates oxidative respiration 

Water-soluble hormones  

Do not enter target cells 
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Peptide, glycoprotein, and catecholamine hormones 

 

 Bind to receptors in the target cell plasma membrane (example: G proteins) 

 Binding often brief and reversible (one hormone molecule can affect many 

cells) 

 Second messengers needed to transmit signal inside 

 examples are cyclic AMP (cAMP), inositol trisphosphate (IP3), Ca
++

 

 different cells may respond differently to the same second messenger 

 many intermediate messengers may be involved (signaling pathways) 

 may or may not involve transcriptional activation 

Major endocrine glands and their hormones (focus on humans) 

Pituitary gland 

 Two-part gland below hypothalamus of brain: anterior and posterior 

 Controlled by hypothalamus 

 Produces 9 major hormones 

 Many of these hormones affect other hormone-producing glands; thus, 

pituitary often called the "master gland" 

 

Posterior pituitary 

 Actually formed from neural tissue 

 Hormones actually made in hypothalamus but secreted by pituitary 

 Antidiuretic hormone (ADH, or vasopressin) 

 Stimulates water retention in kidneys 

 Damage or alcohol inhibition leads to excessive urination 

 Oxytocin 

 stimulates uterine contraction during childbirth 

 initiates mild release with nipple stimulation 

 major signaling molecule in female orgasm 

Anterior pituitary 

 Develops from epithelial cells from roof of mouth 

 Makes its own hormones 

 Many stimulate growth (tropic hormones) 

 Growth hormone (GH) or somatotropin – stimulates growth of 

muscle, bone, some other tissues 

 Adrenocoritcotropic hormone (ACTH) or corticotropin – 

stimulates production of corticosteriods in adrenal cortex 

 Thyroid-stimulating hormone (TSH) or thyrotropin – stimulates 

production of thyroxine in thyroid 

 Luteinizing hormone (LH) – stimulates testosterone production, 

ovulation, and corpus luteum formation; a gonadotropin 

 Follicle-stimulating hormone (FSH) – another gonadotropin; 

required for spermatogenesis and development of ovarian 

follicles 

 Prolactin (PRL) – stimulates breasts to produce milk 

 

 Melanocyte-stimulating hormone (MSH) – stimulates synthesis 

and dispersion of melanin; no known function in mammals 
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Thyroid gland – a metabolic thermostat 

Located in front of the neck 

 

Produces 

 

Thyroxine: increases metabolic rate, promotes growth; promotes metamorphosis in 

amphibians 

Calcitonin: stimulates Ca
++

 uptake into bones 

Goiter: enlarged thyroid due to insufficient iodine in diet 

 

Parathyroid: builders of bones 

 Four small glands attached to the thyroid 

 Produces parathyroid hormone (PTH) 

 one of only two hormones absolutely essential for survival 

 stimulates osteoclasts to dissolve calcium phosphate in bone, leading 

to increase in blood Ca
++

 level 

 stimulates reabsorption of Ca
++

 in kidneys 

 activates vitamin D to absorb Ca
++

 from food in intestine 

 

Adrenal glands 

Two glands, one above each kidney 

Inner and outer portions 

Inner – adrenal medulla: emergency warning siren 

 activate "fight or flight" response to stressors 

 releases epinephrine (adrenalin) and norepinephrine 

 stimulates rapid deployment of body fuel: faster heartbeat, increased 

blood pressure, increased blood sugar (in pancreas, inhibited 

insulin production and stimulated glucagon production), dilated 

blood vessels, dilated bronchioles, increased blood flow to the 

heart and lungs, decreased blood flow to the skin and digestive 

organs 

Outer – adrenal cortex: mineral and glucose balance 

 make steroid hormones 

 produces aldosterone 

 a mineralocorticoid (regulates mineral balance) 

 second hormone absolutely essential for survival 

 stimulates kidneys to reabsorb Na
+
 – essential for normal blood 

volume maintenance (remember how most water is reabsorbed 

from the kidneys) 

 stimulates kidneys to secrete K
+
 into the urine 

 produces cortisol (hydrocortisone) 

 a glucocorticoid (regulates glucose balance) 

 stimulates conversion of protein from muscles to glucose in liver 

 also anti-inflammatory; used to treat rheumatoid arthritis 

Pancreas:  

 The body's dietician 

 Located behind the stomach 

 Also an exocrine gland that secretes digestive enzymes 
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 Two antagonistic hormones, insulin and glucagon, produced in cell clusters 

called islets of Langerhans 

 

 

 

 

 

Insulin lowers blood glucose level by activating uptake of glucose by cells and 

conversion of glucose to glycogen or fat 

Glucagon raises blood glucose and fatty acid level by promoting hydrolysis of 

glycogen in the liver and fat in adipose tissue 

gonads (ovaries and testes): produce steroid sex hormones 

Gineal gland 

 Pea-sized gland; "third eye" in some fish and reptiles, deep in brain in other 

vertebrates 

 Secretes melatonin, responsible for daily sleep/wake rhythms in many 

vertebrates (humans too?) 

 Light appears to lead to decrease in melatonin level 
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Pituitary Gland 

 

The pituitary gland produces hormones that control many of the other 

endocrine organs. 
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The pituitary gland is located at the base of the brain beneath the hypothalamus and 

is no larger than a pea. It is often considered the most important part of the 

endocrine system because it produces hormones that control many functions of other 

endocrine glands. When the pituitary gland does not produce one or more of its 

hormones or not enough of them, it is called hypopituitarism. 

The pituitary gland is divided into two parts: the anterior lobe and the posterior lobe. 

The anterior lobe produces the following hormones, which are regulated by the 

hypothalamus: 

 Growth hormone: Stimulates growth of bone and tissue (Growth hormone 

deficiency results in growth failure. Growth hormone deficiency in adults 

results in problems in maintaining proper amounts of body fat and muscle 

and bone mass. It is also involved in emotional well-being.) 

 Thyroid-stimulating hormone (TSH): Stimulates the thyroid gland to 

produce thyroid hormones (A lack of thyroid hormones either because of a 

defect in the pituitary or the thyroid itself is called hypothyroidism.) 

 Adrenocorticotropin hormone (ACTH): Stimulates the adrenal gland to 

produce several related steroid hormones 

 Luteinizing hormone (LH) and follicle-stimulating hormone 

(FSH): Hormones that control sexual function and production of the 

sex steroids, estrogen and progesterone in females or testosterone in males 

 Prolactin: Hormone that stimulates milk production in females 

The posterior lobe produces the following hormones, which are not regulated by the 

hypothalamus: 

 Antidiuretic hormone (vasopressin): Controls water loss by the kidneys 

 Oxytocin: Contracts the uterus during childbirth and stimulates milk 

production 

The hormones secreted by the posterior pituitary are actually produced in the brain 

and carried to the pituitary gland through nerves. They are stored in the pituitary 

gland. 

https://www.emedicinehealth.com/growth_hormone_deficiency/article_em.htm
https://www.emedicinehealth.com/growth_hormone_deficiency/article_em.htm
https://www.emedicinehealth.com/growth_hormone_deficiency/article_em.htm
https://www.emedicinehealth.com/hypothyroidism/article_em.htm
https://www.emedicinehealth.com/hysterectomy/article_em.htm
https://www.emedicinehealth.com/steroids/article_em.htm
https://www.emedicinehealth.com/drug-progesterone/article_em.htm
https://www.emedicinehealth.com/drug-vasopressin/article_em.htm
https://www.emedicinehealth.com/drug-oxytocin/article_em.htm
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Thyroid Gland 

 

The brain's growth and development is controlled by the thyroid gland. 

The thyroid gland is located in the lower front part of the neck. It produces thyroid 

hormones that regulate the body's metabolism. It also plays a role in bone growth 

and development of the brain and nervous system in children. The pituitary gland 

controls the release of thyroid hormones. Thyroid hormones also help maintain 

normal blood pressure, heart rate, digestion, muscle tone, and reproductive 

functions. 

 

 

 

 

 

https://www.emedicinehealth.com/anatomy_of_the_central_nervous_system/article_em.htm
https://www.emedicinehealth.com/image-gallery/blood_pressure_picture/images.htm
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Parathyroid Glands 

The parathyroid glands are two pairs of small glands embedded in the surface of the 

thyroid gland, one pair on each side. They release parathyroid hormone, which plays 

a role in regulating calcium levels in the blood and bone metabolism. 
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Adrenal Glands 

 

Adrenal glands regulate your body's metabolism, immune system, and sexual 

functions. 

The two adrenal glands are triangular-shaped glands located on top of each kidney. 

The adrenal glands are made up of two parts. The outer part is called the 

adrenal cortex, and the inner part is called the adrenal medulla. The outer part 

produces hormones called corticosteroids, which regulate the body's metabolism, the 

balance of salt and water in the body, the immune system, and sexual function. The 

inner part, or adrenal medulla, produces hormones called catecholamines (for 

example, adrenaline). These hormones help the body cope with physical and 

emotional stress by increasing the heart rate and blood pressure. 

Endocrine System Disorders 

 Acromegaly. Sometimes the pituitary gland makes too much growth hormone 

and your bones get bigger. It usually affects your hands, feet, and face. It usually 

starts in middle age. 

 

 Adrenal insufficiency. When you have this, your adrenal glands don’t make 

enough of certain hormones, like cortisol, which controls stress. 

 

 Cushing's disease. In this, your body makes too much cortisol. You could gain 

weight, get stretch marks, bruise easily at first, then get weakened muscles and 

bones and possibly develop a hump on your upper back. 

 

https://www.emedicinehealth.com/human_body_quiz_iq/quiz.htm
https://www.emedicinehealth.com/stress_health/article_em.htm
https://www.webmd.com/a-to-z-guides/acromegaly-causes-symptoms-treatment
https://www.webmd.com/pain-management/picture-of-the-feet
https://www.webmd.com/a-to-z-guides/what-is-cortisol
https://www.webmd.com/balance/stress-management/what-is-stress
https://www.webmd.com/skin-problems-and-treatments/guide/bruises-article
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 Hyperthyroidism. This is when your thyroid gland makes more hormones than 

your body needs. You might hear it called overactive thyroid. It makes your 

system run fast and you might feel nervous, lose weight, and have a rapid 

heartbeat or trouble sleeping. 

 

 Hypothyroidism. When your body doesn’t make enough thyroid hormone, 

your system slows down. You might feel tired, gain weight, have a slow 

heartbeat, and get joint and muscle pains. 

 

 Hypopituitarism. Sometimes your pituitary gland doesn’t make enough of 

certain hormones and your adrenal and thyroid glands can’t work right. 

 

 Multiple endocrine neoplasia. This is a group of disorders that affect your 

endocrine system. It causes tumors on at least two endocrine glands or in other 

organs and tissues. 

 

 Polycystic ovary syndrome. An imbalance of reproductive hormones can cause 

your ovaries to either not make an egg or not release it during ovulation. This 

can throw off your periods, cause acne, and make hair to grow on your face or 

chin. 

 Precocious puberty . When glands that control reproduction don’t work 

properly, some kids start puberty abnormally early -- around 8 in girls and 9 in 

boys. 

 

https://www.webmd.com/a-to-z-guides/overactive-thyroid-hyperthyroidism
https://www.webmd.com/sleep-disorders/ss/slideshow-sleep-disorders-overview
https://www.webmd.com/women/hypothyroidism-underactive-thyroid-symptoms-causes-treatments
https://www.webmd.com/women/guide/why-so-tired-10-causes-fatigue
https://www.webmd.com/pain-management/guide/joint-pain
https://www.webmd.com/women/ss/slideshow-pcos-overview
https://www.webmd.com/baby/ss/slideshow-understanding-fertility-ovulation
https://www.webmd.com/skin-problems-and-treatments/acne/acne
https://children.webmd.com/Precocious-Puberty-10791

