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COURSE CODE: BCH 324 

COURSE TITLE: THE BIOCHEMISTRY OF HORMONES 

COURSE SUBTITLE: INTRODUCTION TO ENDOCRINOLOGY 

NUMBER OF UNITS: 2 UNITS 

COURSE DURATION: TWO HOURS 

COURSE LECTURER: DR AJAYI 

INTENDED LEARNING OUTCOMES 

1. To define the endocrine system,  hormone and hormone receptors 

2. To discuss and differentiate between the mechanisms of action of peptide and steroid 

hormones 

3. To appraise mechanisms of endocrine gland control  

COURSE DETAILS 

Weeks 1-2: Introduction and Biochemical aspects of endocrinology, structures and function  

Weeks 3-4: Evolution of hormone action, classes of hormones, intercellular mediators of 

hormones, hormone receptors, binding activity and response 

Weeks 5-6: Molecular mechanisms of actions of steroids, thyroid and polypeptide hormones, 

kinetics of binding mode of action of hormones, cAMP as second messenger, role of calcium and 

other ions 

Weeks 7-8: Amino acid derived hormones, steroid hormones and polypeptide hormones. 

Hormone agonists and partial agonists. Biochemistry and function of insulin, glucagon and other 

hormones controlling carbohydrate metabolism 

Weeks 9-10: storage and secretion: steroid hormones; parathyroid hormones. 1,2,5 dihydroxy-

cholecalciferol and calcitonin. prostaglandins 

Weeks 11-12: Revision 

Lecturer’s Office Hours: 

1. Dr. Ajayi O.O. 8:00 am-4:00 pm (Monday-Friday)  
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RESOURCES 

Book: 

1.  Tietz Textbook of Clinical Chemistry and Molecular Diagnostics (2006). Carl A. Burtis, 

Edward R. Ashwood, Bruns David E. (4TH ed.) ISBN-13:978-0-7216-0189-2, ISBN-10: 

0-7216-0189-8 

2.    Harpers illustrated Biochemistry. Robert K. Murray, Daryl Granner, Victor Rodwell 

(27 ed.)   ISBN 007-125301-7 

3. Greenspans’s Basic and Clinical Endocrinology (2007). David Gardner and Dolores 

Shoback (8 ed.) 

Course assessment 

1. Class and home assignments: 30% of final grade 

2. Exams: Final (according to university schedule): 70% of final grade 

Points to note 

1. All assignments must be independently done 

2. In cases  where you discuss the assignments with others, the names of such individuals 

must be written on top of the assignment sheet as collaborator(s) 

3. All assignments must be promptly submitted as late submissions will not be accepted 

4. You can turn in your home works early if you will be absent from the class for genuine 

reasons. 

 

AN OVERVIEW OF THE ENDOCRINE SYSTEM 

The endocrine system controls the flow of information between different cells and tissues. It 

releases hormones into the circulation to convey information to target cells that contain hormone 

receptors. The endocrine system is subject to complex regulatory mechanisms that govern 

hormone synthesis, release, transport, metabolism, delivery to the interior of the target cells, 

expression and activity of the hormone receptor itself and its downstream signaling machinery. 

The endocrine system interacts with other systems such as the immune system, nervous systems 

etc. The endocrine system exerts widespread effects on development, growth and metabolism 

THE ENDOCRINE ORGANS 

The endocrine system consists of glands that produce and release hormones.  

1. In the brain, the endocrine glands include; the pituitary gland (the anterior and the 

posterior pituitary) and the hypothalamus. The anterior pituitary produces corticotrophin 

(ACTH), thyroid stimulating hormone (TSH), luteinizing hormone (LH), follicle 

stimulating hormone (FSH), growth hormone (GH) and prolactin (PRL). The posterior 

pituitary gland produces; antidiuretic hormone (ADH) and oxytocin. The hypothalamus 

produces releasing and inhibitory factors that regulate secretion of the anterior pituitary 

hormones and pineal gland. Other endocrine glands in the periphery include;  

2. The thyroid glands (thyroid hormones), parathyroid gland (parathyroid hormone,  

3. Adrenal gland (corticosteroids, epinephrine),  
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4. Gonads-ovaries and testis (sex steroids) and  

5. Pancreas (insulin, glucagon and somtostatin). 

6. Some organs are not traditionally considered to be part of the endocrine system but also 

produce hormones;  

(a) The kidney produces renin that converts angiotensinogen to angiotensin I and 

erythropoietin that stimulates blood cell production  

(b) Adipose tissue produces several hormones including leptin (an important mediator of 

body weight), resistin (which regulates sensitivity to insulin and may be involved in the 

pathology of type 2 diabetes) 

(c) The heart produces natriuretic peptides 

Currently, metabolic intermediates such as fatty acids and bile acids are now known to function 

as hormones   

Target Organs 

Target organs must express appropriate cognate hormone receptor protein and molecules that 

mediate the receptors’ downstream effects. 

WHAT IS A HORMONE? 

A hormone is a chemical substance produced by an organ or cells of an organ in the body having 

a specific regulatory effect on the activity of an organ or organs. They are often produced at one 

site in the body and exert their actions at distant sites through the endocrine system. Some 

hormones exert their actions locally (paracrine system), while some hormones exert their action 

on the cells of origin, regulating their own synthesis and secretion via the autocrine system. The 

classic endocrine hormones include insulin, thyroxine and cortisol. Neurotransmitters and 

neurohormones are examples of paracrine system.  Certain growth factors that stimulate the 

synthesis and secretion of true hormones from the same cell are examples of an autocrine system. 

Hormones act by binding to receptors and are as steroid, peptide (protein) and derivatives of 

amino acids. 

Hormones are produced by endocrine organs in response to diverse signals, including other 

hormones, innervations of the endocrine organs and environmental signals. 

CLASSIFICATION OF HORMONES 

Hormones can be proteins (including glycoproteins), peptides or peptide derivative, amino acid 

analogs or lipids. 

1. Peptide (Protein) Hormones 

Insulin, parathyroid hormone, adrenocorticotropic hormone are peptide hormones. They are 

generally water soluble and circulate freely in plasma as the whole molecule or as active or 

inactive fragments. The half-life of these hormones in plasma is quite short (10-30 minutes or 
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less). These hormones initiate their biological response by binding to cell membrane receptors 

and exciting a second messenger system which continues the specific actions of these hormones 

2. Amino acid-related hormones 

Thyroxine and catecholamine are examples of hormones derived from amino acids; they are 

water soluble and circulate in plasma either bound to proteins (thyroxine) or free 

(catecholamines). Thyroxine binds avidly to three binding proteins and has a half-life of about 7-

10 days and the free and unbound catecholamines such as epinephrine have a very short half-life 

of a minute or less. As do the  water soluble peptide and protein hormones, these hormones 

interact with membrane-associated receptors and use a second messenger system. 

3. Steroid Hormones 

They are hydrophobic and insoluble in water. These hormones circulate in plasma, reversibly 

bound to transport proteins (e.g cortisol-binding globulin and sex hormone binding globulin) 

with only a small fraction free or unbound available to exert physiological action. The half-life of 

steroid hormones is 30-90 minutes. Free steroid hormones enter the cell by passive diffusion and 

bind with intracellular receptors either in the cytoplasm or nucleus 

HORMONE RECEPTORS 

Hormone receptors are proteins with bifunctional properties of recognition of the hormone (i.e. 

ability to distinguish the hormone from other molecules to which they are exposed) and 

transduction of the information from binding to downstream receptor effects. The hormone acts 

as an allosteric effector that alters receptor conformation. The conformational alteration transmits 

(transduces) binding information into post receptor events that influence cellular function.  

Protein hormones (insulin, growth hormone, prolctin, leptin, catecholamines) bind cell surface 

receptors whereas steroid and thyroid hormones bind intracellular receptors that act in the 

nucleus. Some hormones (e.g oestrogens and progestins) bind multiple receptors which re 

present on both cell surface and within the cell 

REGULATION OF ENDOCRINE GLAND FUNCTION 

1. The hypothalamic-pituitary-target gland system:  

This is the regulation of hormone release from the hypothalamus which stimulates the 

pituitary gland to release tropic hormones that act on peripheral glands to release 

hormone 

Peripheral gland hormone exert feedback control on the hypothalamus and pituitary 

Examples: FSH and LH stimulate sex hormones production in the gonads, TSH 

stimulates thyroid hormone in the thyroid gland 
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2. Free-standing endocrine glands release hormones that stimulate a target tissue to produce 

an effect which in turn modifies the function of the gland. Example parathyroid hormone 

increases plasma Ca2+concentration and this exerts a dominant feedback inhibition on the 

release of parathyroid hormone by binding Ca2+ sensing receptors in the membrane of 

PTH-producing cells. Insulin production leads to decreased glucose levels and this effects 

lead to cessation of the stimulus to release more insulin. 

ACTIVITY 

1. Define and discuss the following; autocrine, paracrine and endocrine systems 

2. What are the classes of hormones 

3. Describe endocrine gland regulation 


