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Organ systems of the human body: 

The doctor started the lecture by talking about the different organ systems that 

unite to form the human body and the most important functions of each one. 

Harmony between these systems (homeostasis) is controlled and regulated by the 

nervous system and the endocrine system, we call them the control systems of 

the body. The main difference between them is that the action of the nervous 

system is immediate while the action of the endocrine system is somewhat 

delayed (generally). 



 

 3 

Here's is a comparison between these two systems: 

Types of glands :  

we have 2 types of glands exocrine glands and endocrine glands. 

1- Exocrine glands : They secrete their secretions into ducts that lead either to 

lumens as in the GIT (liver, stomach, testis, ..)  or to body surfaces as in sweat 

glands. 

-It's secretion is usually enzymes or solution containing other elements. 

2- Endocrine glands : Are groups of cells that produce and secrete hormones, 

endocrine glands are also called ductless glands as they do not contain ducts and 

release their hormones into the blood (circulation) or body fluids which transport 

them into their target tissues. 

-It's secretion is usually hormones which are chemicals. 
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Endocrine glands that secrete their hormones into the blood are called classic 

endocrine glands and the hormones are called classic hormones. And usually the 

glands are classic endocrine glands. 

There are other modes of hormone delivery to the target cells. 

(The doctor considered the following as different subtypes of endocrine glands 

but in his slides they are considered different 

modes of delivery, keep that in mind). 

 

Modes of delivery of hormones to their 

target cells: 

1- Classic endocrine delivery: As was mentioned 

briefly the hormones (classic hormones) are 

secreted into the blood then reach their targets. 

2-Autocrine delivery: Here the secreted 

hormones affect the secretory cells themselves. 

3- Paracrine delivery: Here the hormones are 

secreted into the interstitial space and affect 

neighbouring cells. 

4- Neuroendocrine delivery (e.g. 

hypothalamus): Here neurons produce 

hormones which are called neurohormones. 
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Neuroendocrine delivery is divided into 2 subtypes depending on where 

neurohormones are being secreted, so it can be secreted either:  

a- Into the blood and transported to their targets. 

b- Into the synaptic cleft between two neurons affecting the postsynaptic cells. 

 

 

 

 

 

 

 

5-Pheromonal delivery: Pheromones are 

volatile hormones that are released by 

animals into the environment acting at a 

distance on olfactory cells of other animals 

producing hormonal, physiological or 

behavioural changes (e.i. chemistry between animals or people). 

In humans they exert behavioural changes that are not necessarily sexual. 

 

*The doctor mentioned 2 examples on animal pheromones: 

a-Musk which is produced by male musk deer, specially the siberian ones where 

the glands are larger and the smell is severe because the area is cold so they need 

too much severe smell to attract the other animal for reproduction. 

-These glands are just in the males because they're the ones that need to attract 

females. 

b- Ambergris is a solid, waxy, flammable substance of a dull grey or blackish 

colour produced in the digestive system (biliary secretion) of sperm whales.  

(The sex attractants of certain insects are particularly well-known examples) 

Note (from slides):  

-Neuroendocrine: hormones synthesized in neurons and released 

into extracellular space; interacts with receptors of cells at different 

site. 

-Neurocrine: hormones synthesized in neurons and released into 

extracellular space; binds to receptor in nearby cell and affects its 

function. 
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The following points are very important points that add to the complexity 

of the endocrine system: 

 

1-A single endocrine gland may produce multiple hormones; each is under 

different control mechanisms and has different functions. The anterior 

pituitary,for example, secretes six different hormones: some being tropic and 

other shaving nontropic effects. 

Tropic hormone:A hormone that has other endocrine glands as targets. 

 

2-Most hormones have multiple actions in their target tissues and are said to 

have a pleiotropic effect. This phenomenon occurs when a single hormone 

regulates several functions in the same target tissue. For example, in skeletal 

muscles, insulin stimulates glucose uptake, stimulates glycolysis, stimulates 

glycogenesis, inhibits glycogenolysis, stimulates amino acid uptake, stimulates 

protein synthesis and inhibits protein degradation. So normal blood sugar predicts 

the functions of insulin. (Pleiotropic effect =>A single hormone having many 

functions in the same target tissue). 

 

3- Some hormones are known to have different effects in several different target 

tissues. For example, testosterone, promotes normal sperm formation in the 

testes, stimulates growth of the accessory sex glands, such as the prostate and 

the seminal vesicles, and promotes the development of several secondary sex 

characteristics, such as beard growth and deepening of the voice. Vasopressin is 

another example as it promotes reabsorption of water in the kidney as well as 

vasoconstriction of arterioles throughout the body. 

 

4- The same hormone (functionally and chemically) may be secreted by 2 or more 

endocrine glands, Somatostatin for example is secreted by both the pancreas as a 

hormone and the hypothalamus as a neurotransmitter. 
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5- The same chemical messenger may be either a hormone or a neurotransmitter, 

depending on its source and mode of delivery to the target cells. The prime 

example is norepinephrine which is released as a neurotransmitter from 

sympathetic postganglionic nerve fibers, and as a hormone from the adrenal 

medulla. 

 

6- Multiplicity of regulation is also common in the endocrine system. The input 

information from several sources allows highly integrated response to many 

stimuli, which is of ultimate benefit to the organism. For example, several 

different hormones, including insulin, glucagon, epinephrine, thyroid hormone 

and adrenal glucocorticoids regulate liver glycogen metabolism. (1 metabolic 

pathway, many hormones) 

Many hormones have the same function, e.g. on the growth, growth hormone is 

the most important effector but there are other hormones that function on the 

growth and even growth hormone doesn't function properly if the insulin isn't 

present.  

 

7- A single target cell may be influenced by more than one hormone; these cells 

contain on their membranes an array of different receptors for different 

hormones allowing different responses. 

For example, liver cells are affected by insulin and glucagon. Insulin promotes the 

conversion of glucose into glycogen in hepatocytes, by stimulating one particular 

enzyme, whereas glucagon promotes the degradation of glycogen into glucose in 

hepatocytes by activating yet another enzyme. 

 

8-Some organs of the endocrine system are exclusively endocrine in function, 

they only secrete hormones e.g. Anterior pituitary gland and thyroid gland, 

whereas other organs perform nonendocrine functions in addition to secreting 

hormones, these organs are called mixed organs. The testes for example secrete 

testosterone (endocrine function) and also produce sperms (nonendocrine 
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function). Other examples include the ovaries, the intestines, the kidneys, the 

pancreas, the stomach and the heart and the brain.  

(In each case except for the brain, nonendocrine function occurs because the 

organ houses nonendocrine tissue plus isolated clusters of endocrine cells that 

has migrated to the organ during embryonic development, as for the brain it 

derives its endocrine function by having neurosecretory cells) '' this part was not 

mentioned by the doctor ''. 

9- In addition to changing receptor number (down regulation), many target cells 

regulate receptor function. Chronic exposure of cells to a hormone may cause the 

cells to become less responsive to subsequent exposure to the hormone by a 

process called desensitization. 

Remember that for hormones to function properly it must find its specific 

receptor and the number and fuction of the receptors have to be efficient. 

 

There are 2 types of desensitization: 

a- Homologous desensitization: Exposure of cells to a hormone for long duration 

decreases the response of receptors to subsequent exposure to the same 

hormone. This decreases the receptor's function sharply and may delete it 

completely. 

b- Heterologous desensitization: Exposure of cells to a hormone decreases the 

response of receptors even to different hormones. 

Hopefully this will make it clearer: 

A person steals from a supermarket => the supermarket bans this person. 

(Homologous desensitization) 

In another incident a person steals from a supermarket => the supermarket bans 

his father. (Heterologous desensitization) 

Person=hormone 1, his father=hormone 2, supermarket=receptor 

 

*** In desensitization, the number and/or the function changes.*** 
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Physiological effects of hormones on body functions: 

 

1- Metabolism: Regulate different metabolic processes (anabolic and catabolic). 

-Changes in metabolism doesn't occur at all if there are no hormones, so the role 

of hormones in metabolism is essential. 

2- Reproduction: Development of the sex organs, secondary sexual 

characteristics, gametogenesis and the menstrual cycle. 

This means that castrated males won't have sperms and females who undergo 

ovariectomy won't have follicles/ova. 

3-Digestion: Regulate gut motility and secretions. 

4-Blood circulation: regulate blood pressure by altering cardiac output, vascular 

constriction, and blood volume via the control of water excretion by the kidneys. 

5- Transport of substrates to tissues (blood composition): Regulate plasma 

concentrations of glucose, minerals, gases, water,blood cells and hydrogen ions 

(pH regulation). 

6-Defence against pathogens: regulate Immune system responses, including 

leukocyte activation, inflammation, antibody production and fever. 

7- Growth: control cell division and differentiation. (Growth hormone among 

other hormones) 

8- Stress response: regulate the body's response to stress. e.g. the release of 

adrenaline and cortisol. 

9- Behaviour: control sexual and social behaviour. 

Note: Estrogen is called the blessing hormone because it's against everything 

(blood pressure, lipids, cholesterol, osteoporosis, tension, etc..) 
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Chemical classification of hormones: 

1- Proteins (which include glycoproteins and polypeptides). This category 

constitutes most of the hormones, so we can say that hormones are mainly 

proteins. 

-Proteins are usually large water soluble molecules that can't penetrate the cell 

membrane or nuclear membrane. 

Note: Peptide hormones are made of <20 amino acids, while protein hormones 

are made of >20 amino acids. 

 

2- Amino acid derivatives (Tyrosine derivatives): A small group that contains 

catecholamines (Epinephrine and norepinephrine and dopamine) and thyroid 

hormones (T4 aka thyroxine and T3). 

-Amino acid derivatives are small so it can penetrate the cell membrane and 

nuclear membrane except for catecholamines. Although the structure of 

catecholamines is composed of 1 amino acid and thyroid hormones is composed 

of 2 amino acids, thyroid hormones can penetrate while catecholamines can't. 

This is because thyroid hormones  are lipid soluble while catecholamines are 

water soluble. 

 

3- Steroids: Synthesized from cholesterol precursors. This group contains adrenal 

cortex hormones (Aldosterone, cortisol), male and female sex hormones 

(testosterone, oestrogen, progesterone) and vitamin D. 

-Steroids are lipid soluble so it can penetrate the cell membrane and nuclear 

membrane. 

 

Just memorize 2 + 3 and all other hormones are proteins. 

 

 

😊 Good Luck 😊 


