
Chapter 4
The Digestive and Endocrine Systems
Themes:  Ingestion, Digestion, Alimentary canal, Problems during digestion, Endocrine glands, Exocrine glands, Homeostasis, Organs of the two systems
Academic Speaking & Writing Skills : Describing Charts & Diagrams
Note-taking Practice: Note-taking from a video about the systems of the human body
Academic Interaction Skills: Exchange information by asking and answering wh-questions 
Academic Writing Skills: Using defining and non defining clauses
Discussion
Task 1
1. What is the main purpose of the digestive system? Name some of its organs
2. What is the main purpose of the endocrine system? Name some of its organs
3. What are hormones? Name some. What are they used for?
4. What type of information is put in a chart or a diagram? How is information presented?
5. When can “which” and “who” be omitted in a sentence?
 Academic Writing & Speaking Skills        
Describing Charts & Diagrams
While writing an assignment, article, lab report etc, you may have to include information in the form of a chart, a table or a diagram.  Similarly, while presenting your data or research you may have to explain the charts and graphs included.  
Tip: never express your opinion or make personal interpretations. 
 Steps 
· introduce the chart using the words: figure or table, and its number and title. 
· provide an outline (a summary of the main trends)
· provide details (describe changes)
Some useful vocabulary:
	Introducing facts

	As can be seen
	in/ from       chart/graph/table/figure 1  …….  

	It can be seen
	in/ from       chart/graph/table/figure 1 ….. that                                                                                                                                                                                          

	We/one can see 
	

	The graph 
Table 1
Figure 1
	describes/compares/outlines/shows/exhibits/presents/illustrates that


	Describing the main trends

	There was/ there has been  a(n)
	insignificant, minor, 
slow, slight, gradual,
lengthy, progressive, 
steady, remarkable, 
considerable, sizeable,  
steep, rapid, sudden
	increase, rise, expansion, growth, decrease, decline, fall, drop, reduction
	in the rate of                                                                                                                                           in the number of                                                                                                                                           in the level of                                                                                                                                           in the amount of

	It has                                                                                                
	(in)significantly, slowly, gradually, progressively, steadily, remarkably, rapidly, suddenly
	increased/decreased/declined
	

	It has remained level
	
	
	


	Describing highest and lowest

	Cholesterol level in women
	Reached
	a maximum/ a peak/ its turning point/ its highest point/ its critical point/ a minimum/            its lowest
	                 in 2021

	Using superlatives

	Meat 
	had/ reached
	the highest/lowest consumption rate 
	in 2021

	Cholesterol in women 
	had/ reached
	the highest/lowest rate 
	in 2021


              Example
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The bar chart above provides information about the mortality, prevalence and incidence of tuberculosis (TB) cases per 100.000 people, in Europe, over a twenty-year period. As can be seen, mortality has declined by approximately 50%, from 13 to 7 over the years. Moreover, prevalence, which indicates the new TB cases divided by the number of people who were studied, has significantly dropped from 90 to 65. In addition, incidence, which signifies the new cases of TB divided by the number of people at risk, has remained level, although it slightly decreased, after reaching its peak (56) in 2000. All three indicators increased in the year 2000 despite their decline during the previous years.
Task 2
This chart depicts the conversion of carbohydrates, protein and fat to glucose for the time period they are in blood circulation. Describe it using the words and phrases you have just learned.
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Figure 5.1        Carbohydrates, Proteins, Fat
Figure 5.1 shows the concentration of carbohydrates, protein and fat in the blood, which convert to glucose over a period of ten hours. Each nutrient reaches several levels depending on the speed of the conversion. One can see that the amount of carbohydrates converted to glucose reached a peak after the first hour but then dramatically decreased, reaching zero a little after the second hour. As far as the amount of protein is concerned, there was a gradual increase during the first two hours and between the second and third hour there was a slight growth. After the third hour there was a steep reduction until protein was consumed completely, at the fifth hour.  It can be observed that there was a slight increase in the  amount of fat converted to glucose during the first five hours. Between five and eight hours it remained level and there was a progressive decline after 8 hours until it stopped at ten hours.  

Reading
The Digestive System
All living beings require nutrients to survive. While plants can receive nutrients from their roots, animals and humans get them from food. Food is made up of macromolecules (carbohydrates, lipids, proteins, and nucleic acids) that are converted into the basic molecules needed to sustain cell activity. The transformation of the food eaten to the nutrients required is a long process starting with food ingestion, continuing with digestion and absorption of nutrients and finishing with elimination and excretion of waste. 
During digestion, food is broken down into smaller particles. Some of them are absorbed and later used for the production of energy, while some others are stored and later used for tissue repair and body maintenance. What is left is excreted in the form of faeces or urine. 
When there is balance between food intake and food use, the individual has no weight fluctuations. If energy taken in is more than the energy used in activity, there is storage of the excess in the form of fat deposits. A rise in obesity and type 2 diabetes are two main indicators of this type of nutrition. 
Digestion begins in the oral cavity with the intake of food. All mammals have teeth and are able to chew their food to break it down into smaller particles. Enzymes produced by the salivary glands chemically break down food, as saliva contains mucus that moistens food and regulates its pH. It also contains lysozyme, which has antibacterial properties, and an enzyme called salivary amylase that begins the method of converting starches within the food into a disaccharide called maltose. After all the chewing in the mouth, food is turned into a mass called a bolus for swallowing. The tongue helps in swallowing by moving the bolus from the mouth into the pharynx which opens to two passageways, the oesophagus and the trachea. The Oesophagus, a long tube starting from the mouth, leads to the stomach and the trachea leads to the lungs. The epiglottis is a flap-like tissue that covers the tracheal opening during swallowing to prevent food from entering the lungs.  As soon as the bolus enters the oesophagus it is pushed along the alimentary canal towards the stomach. 
Circular muscles called sphincters form valves within the digestive system. The gastro-esophageal sphincter (or cardiac sphincter) is located at the exact point where the stomach is linked to the oesophagus. In response to swallowing and therefore to the pressure exerted by the bolus of food, the sphincter opens, letting the bolus enter the stomach. When there is no swallowing action, the sphincter is shut; thus, preventing the contents of the stomach from traveling up the oesophagus.
As soon as the bolus enters the stomach, the second phase of digestion starts. The stomach is a saclike organ that secretes gastric digestive juices and hydrochloric acid through its 35,000,000 glands. Protein digestion is administered by an enzyme called pepsin within the stomach chamber. Its highly acidic environment, having pH between 1.5 and 2.5, kills many microorganisms in the food, breaks down food tissues, activates digestive enzymes and, combined with the action of the enzyme pepsin, leads to the catabolism of protein within the food. Chemical digestion is aided by the swirling action of the stomach caused by smooth muscle contraction and relaxation called peristalsis. Food that has been partly digested mixes with gastric fluids and together they form chyme. Gastric emptying is completed within two to six hours after a meal and only a small amount of chyme is released into the small intestine at a time. The movement of chyme from the stomach into the small intestine is regulated by hormones, stomach distension and muscular reflexes that influence the pyloric sphincter. As the chyme moves from the stomach to the small intestine, further breakdown of food takes place while pancreatic fluid and bile produced by the liver continue digestion. The small intestine is a long tube-like organ, over 6 m (19.6 ft), which is divided into three parts: the duodenum, the jejunum and the ileum. It comprises a highly folded surface containing finger-like projections called villi. The top surface of every villus has many microscopic projections called microvilli. Nutrients are absorbed into the blood through the villi and microvilli which line the walls of the digestive organs. The epithelial cells of those structures then release nutrients into the bloodstream. 
Chyme is mixed with pancreatic juices that neutralise its acidity. Pancreatic juices are rich in bicarbonate and contain several digestive enzymes that break down starches, disaccharides, proteins, and fats. Bile is produced in the liver, it is stored and concentrated in the gallbladder and finally enters the duodenum through the bile duct. It contains bile salts, which make lipids accessible to the water-soluble enzymes. Monosaccharides, amino acids, bile salts, vitamins, and other nutrients are then absorbed by the cells of the intestinal lining.  Waste product moves through the large intestine where water is absorbed so as to compact drier waste into faeces. The large intestine is much smaller in length compared to the small intestine but larger in diameter. It comprises three parts: the cecum, the colon, and the rectum. The cecum joins the ileum to the colon and is the receiving pouch for waste matter.  The colon is home to many bacteria or “intestinal flora”, which aid the digestive process, and has four regions: ascending, transverse, descending and sigmoid. It basically extracts water and mineral salts from undigested food, and stores waste material until it is excreted through the anus. The anus is an opening at the end of the alimentary canal through which solid waste exits the body. Two sphincters regulate the exit of faeces, the inner sphincter which is involuntary and the outer sphincter which is voluntary. Liquid wastes are eliminated through the urinary system. They are picked up by the blood and removed by the kidneys, passing through the ureter, bladder and urethra and are excreted from the body as urine.
All organs discussed above are the organs of the alimentary canal through which food passes. Accessory organs such as salivary glands, liver, pancreas and gall bladder add secretions and enzymes that break down food into nutrients. Secretions of the liver, pancreas, and gall bladder are regulated by hormones in response to food consumption.
The liver, which is the largest internal organ in humans, detoxifies blood and aids fat digestion. It produces bile, a digestive liquid which is essential for the breakdown of fats within the duodenum and which processes the absorbed vitamins and fatty acids and synthesises many plasma proteins. The gall bladder is a small organ that aids the liver by storing bile and concentrating bile salts.
The pancreas secretes bicarbonate that neutralises the acidic chyme and an array of enzymes for the digestion of protein and carbohydrates.
 Problems during digestion:
· Discomfort:  a sense of dysphoria or unease in the stomach
· Bloating: the accumulation of gas in the stomach
· Indigestion: discomfort in the stomach associated with difficulty in digesting food
· Heartburn: a form of indigestion felt as a burning sensation, usually when acidic digestive juices escape into the oesophagus
· Vomiting: ejecting matter from the stomach through the mouth
· Constipation: when faeces are dry and evacuation difficult
 
Organs of the Digestive tract and their Function
	Organs
	Function

	Oral cavity 
	the point of entry of food into the digestive system

	Salivary gland
	one of three pairs of exocrine glands in the mouth that secretes saliva 

	Oesophagus  
	a tubular organ that connects the mouth to the stomach

	Stomach
	a saclike organ containing acidic digestive juices

	Gallbladder 
	the organ that stores and concentrates bile 

	Liver
	an organ that produces bile for digestion and processes vitamins and lipids

	Pancreas
	a gland that secretes digestive enzymes and pancreatic juices

	Small intestine
	the organ that secretes enzymes and hormones to complete digestion and absorption of nutrients

	Large intestine
	a digestive system organ that reabsorbs water from undigested material and processes waste matter


The Endocrine System
Homeostasis is any self-managing process through which biological systems tend to keep their status stable while adjusting to conditions that are not optimal for survival. If homeostasis fails, disaster or death ensues. In order for homeostasis to be maintained in the body, the collaboration of several systems and organs is essential. One way to promote this collaboration between cells and tissues is through the release of certain chemicals, called hormones.  
The endocrine system produces hormones that influence and regulate a variety of body processes including physical and cognitive growth, reproduction and metabolism. Along with the nervous system, they manage the activities of other organ systems. Endocrine system cells comprise particular molecular signals called hormones, which flow in the bloodstream, modifying the activity of several organs. As they circulate through the blood and other body fluids, hormones reach their target cells that have receptors, through which they can bind together and cause a response. Thyroid hormones, for instance, act on many different tissue types, stimulating metabolic activity throughout the body. The amount of receptors which respond to a hormone, determines the cell’s sensitivity to that hormone and therefore, the resulting cellular response. Accordingly, the amount of receptors available to respond to a hormone can change in the course of life; thus, resulting in increased or decreased cell sensitivity.
Exocrine glands (sweat, salivary, mammary, prostate) secrete chemicals that are led both inside and outside the body, but not in the bloodstream, as opposed to endocrine glands. One organ that has dual function, both endocrine and exocrine is the pancreas as it releases hormones into the bloodstream but at the same time produces digestive juices that flow into the small intestine.  
Endocrine glands secrete hormones, which diffuse into the blood and are carried to various organs and tissues of the body. They include: pituitary, thyroid, parathyroid, adrenal glands, gonads, pineal, and pancreas. The pituitary gland, sometimes called the hypophysis, is located at the base of the brain and is attached to the hypothalamus. The parathyroid glands are located on the posterior of the thyroid gland and the adrenal glands are found on top of the kidneys. The pancreas is found between the stomach and the small intestine. 
The thyroid gland, a butterfly-shaped gland with two lobes that are connected to each other, is located in the neck, just below the larynx and in front of the trachea. Its thyroid follicle cells synthesise the hormone thyroxine, which is also known as T4 because it contains four atoms of iodine, and triiodothyronine, also known as T3 because it contains three atoms of iodine. Both T4 and T3 have the effect of stimulating metabolic activity in the body and elevating energy use. A third hormone, calcitonin, is also produced by the thyroid, in response to rising calcium ion concentrations in the blood, and results in reducing those levels.
The parathyroid glands are found on the posterior area of the thyroid gland and secrete parathyroid hormone which increases blood calcium concentrations when calcium ion levels drop below normal. Despite the fact that most people have four, the number of parathyroid glands may vary from four to six. 
The adrenal glands are located on top of each kidney and are composed of an outer adrenal cortex and an inner adrenal medulla, from which several hormones such as epinephrine and norepinephrine are secreted to regulate responses to stress. 
The pancreas, which is located between the stomach and the beginning of the small intestine, contains both exocrine and endocrine cells. The former excrete digestive enzymes and the latter release hormones. By producing hormones, insulin and glucagon, the pancreas regulates blood-glucose levels.
Gonads - male testes and female ovaries - produce steroid hormones. Testes produce androgens, mainly testosterone, which allow for development of secondary sex characteristics and production of sperm cells. Ovaries, on the other hand, produce oestrogen and progesterone which develop secondary sex characteristics, regulate production of eggs, control pregnancy, and prepare the woman’s body for childbirth.
Several other organs such as heart, kidneys, intestines, thymus, and adipose tissue that are mainly non-endocrine, also have endocrine functions. The heart possesses several endocrine cells in the walls of the atria that release a hormone in response to increased blood volume. The gastrointestinal tract (GI) produces several hormones that promote digestion. Endocrine cells, which are located in the mucosa of the GI tract throughout the stomach and small intestine, trigger the release of gastric juices that aid the breaking down and digestion of food in the GI tract.
Kidneys also have endocrine function as they release several hormones, two of which regulate ion concentrations and blood volume or pressure. Erythropoietin (EPO) is released in response to low oxygen levels and enhances formation of red blood cells in the marrow. It has been used by athletes as doping, to improve performance, but it is quite dangerous and harmful, since it thickens blood and increases the risk of blood clots and therefore heart attacks and stroke.
The thymus is located behind the sternum and produces the hormones thymosins which contribute to the development of immune response in infants. 
In response to food intake, adipose tissue or fat tissue releases the hormone leptin, which causes a sensation of satiety after eating. Leptin, in fact, reduces one’s appetite for further eating.
As long as all the organs above work normally and hormones are released naturally, there is optimal function of the body. If there are abnormalities and dysfunctions, however, problems start. In case of a hormonal imbalance, for example, which occurs when a gland produces incorrect levels of an endocrine hormone, the efficiency of the body’s metabolism might be affected. This may lead to weight gain/loss, as well as other medical issues. Consequently, possible hormonal imbalances should be assessed by Nutritionists–Dieticians before designing a meal plan for their patients.      
	Endocrine Glands: where, what, why

	Endocrine Gland
	Place
	 Hormones 
	Impact

	Pituitary 
(anterior)
	at the base of the brain
	growth hormone
hGH
	promotes growth of body tissues

	
	
	prolactin PRL
	promotes milk production for lactating women

	
	
	thyroid-stimulating hormone  TSH
	stimulates thyroid hormone release. Controls the excretion rate of thyroxin

	
	
	adrenocorticotropic hormone ACTH
	stimulates the adrenal gland

	
	
	follicle-stimulating hormone FSH
	stimulates gamete production

	
	
	luteinizing hormone
LH
	Female: stimulates ovulation and production of estrogen and progesterone
Male: stimulates androgen production by gonads 

	Pituitary (posterior)
	extension of the brain
	antidiuretic hormone
ADH
	stimulates water reabsorption by the kidneys and regulates body fluids

	
	
	Oxytocin OT 
	stimulates uterine contractions during childbirth for females and promotes sexual arousal for males and females

	Thyroid
	in the neck
	Thyroxine T4 
	Aids development and maintenance of the heart, muscles, brain and bones

	
	
	triiodothyronine T3
	Regulates the rate at which calories are burnt (metabolism)

	
	
	Calcitonin
	reduces blood Ca2+ levels

	Parathyroid
	on the posterior surface of the thyroid gland
	parathyroid hormone
PTH
	increases blood Ca2+ levels

	Adrenal 
(cortex)
	on top of the kidneys
	Aldosterone
	increases blood Na+ levels

	
	
	cortisol, corticosterone, cortisone
	increases blood-glucose levels

	Adrenal 
(medulla)
	is the inner part of the adrenal gland
	epinephrine, norepinephrine
	stimulates fight-or-flight response

	Pancreas
	in the abdomen between the stomach and the small intestine           
	Insulin
	reduces blood-glucose levels

	
	
	Glucagon
	increases blood-glucose levels


Reading Comprehension 
Task 3.          Choose the correct answer
1. Which one is true?
a. The jejunum is part of the large intestine 
b. The rectum is part of the small intestine 
c. Bile is produced in the liver
d. All the above 
2. When energy taken in is less than energy used, the person
a. puts on weight
b. loses weight
c. has weigh fluctuations
d. has a hormone imbalance
.
3. The pancreas is ……………..
a. an endocrine gland
b. an exocrine gland
c. both a and b
d. located between the stomach and oesophagus
4. Where are villi located?
a. Stomach
b. Small intestine
c. Colon
d. Large intestine  
5. Faeces are stored in the………………… before excretion 
a. rectum  
b. colon
c. gallbladder 
d. cecum
6. Hormones………………….
a. remain the same for ever
b. are attached to all cells 
c. are attached to cells that do not have adequate receptors
d. are attached to cells that have adequate receptors
7. What is the function of the hormone erythropoietin?
a. Causes testosterone production
b. Reduces appetite 
c. Stimulates muscle growth
d. Stimulates production of red blood cells
8. The pancreas
a. regulates eating behaviour
b. regulates blood-glucose levels
c. regulates sleep pattern
d. regulates iodine levels
9. Constipation might be the result of 
a. Gas accumulation
b. Urine accumulation
c. Faeces accumulation 
d. Digestive juices accumulation 
10. The hormone leptin……
a. makes us feel strong
b. makes us feel full
c. makes us lose weight
d. makes us put on weight
Vocabulary Skills 
Task 4 . Fill in the blanks with the following words 
digestive, salivary, enzymes, gallbladder, absorption, intestine, malfunction, medical, digestion, nutrients.
Accessory organs play an important role in producing and delivering  ……,,……1)  juices to the ………….. 2)  during digestion and ………. 3). Specifically, the … ……….4)  glands, liver, pancreas and ……………5) add secretions and …… …………6) that break down food into …………………….…7). Possible ………….….. 8) of any of these organs can lead to …………………..9) problems.  The liver alone plays an important role in the …………………… 10) of fats.
Task 5. Fill in the blanks with the following words:
reduced, decrease, more, up-regulation, levels, hormone, increase, sensitive, receptors, down-regulation
The number of receptors that respond to a ………..1) can change, resulting in increased or decreased cell ………….……2). The number of receptors can …….….3  in response to rising hormone levels, called …………….... 4), making the cell more ……………. 5) to the hormone and allowing for ………….….. 6) cellular activity. The number of receptors can also ………….…..7) in response to rising hormone…………….…8). This rise is called …………..9), leading to……………..10) cellular activity.
Task 6. Label the diagram with the following words: 
liver, mouth, oesophagus, large intestine, small intestine, salivary gland, gall bladder, bile duct, appendix, stomach, duodenum, rectum, anus, pancreas
[image: image3.png]



(Scheme of digestive system)
Listening 
Task 7    Watch the video from 1΄ - 5.15΄΄  twice and take notes in the following table.  
https://www.youtube.com/watch?v=HXPCQBD_WGI&t=3s

 Speaking 
Task 8. 
In pairs, use your notes to ask and answer questions about the endocrine system. e.g: 
What does the endocrine system do? 
What is it made up of? 
Then do the same for the digestive system
What does the digestive system do? 
What is it made up of? 
Academic Skills
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Defining Clauses
Saliva contains mucus which / that moistens food and regulates its pH.
The small intestine is a long tube-like organ (which is) divided into three parts.





Non Defining Clauses
It also contains lysozyme, which has antibacterial action and an enzyme
Note: 
i) in formal written English, it is more common to put prepositions before the relative pronoun.   e.g. the hormone to which I am referring is …..


Or; the hormone I was referring to is …
ii) after a preposition, we must use whom or which instead of who or that 
the hormone to which I am referring is …
the nutritionist to whom I am referring is …..





Relative adverbs
They are used at the beginning of adjective clauses to join clauses and sentences and provide more information about the people, places or things being discussed. 
“When” refers to the time when something happened
“Where” refers to the place where something happened
“Why” refers to the reason why something happened
Task 9 Complete the following sentences with: 
                                       whose, who, where, which, that, in which. 
a. Clusters of endocrine cells in the pancreas form the islets of Langerhans, ……………………..1) contain alpha cells …………………….2)  release glucagon, and beta cells ……………………..3) insulin is released.
b. The gastrointestinal tract produces various hormones ……………………………4)  aid digestion.
c. The nutritionist ……………………… 5) helped me το lose 20 pounds, has a master’s degree in Clinical Nutrition. 
d.  The girl …………………….6) sister suffers from eating disorders is skinny.
e. The book to …………………………..7) you are referring is old.
f. Several organs …………………………………. 8) main functions are non-endocrine, also possess endocrine functions.
g. The food ………………………… 9) was served at the wedding was delicious. 
h. The large intestine is the place …………………10) faeces are stored.
Conversion to glucose





Notes


The Endocrine System


The pituitary gland controls 1)…………………. and produces 2) ………………….


Metabolism regulates how   3)………………………………………..


……………………………………………………from the food you eat.


Adrenal glands secrete 4)………………. , which is used in case of 5)…………………


The pancreas 6)……………. insulin, which helps 7)………………….. energy from food


Ovaries supervise 8) ……………… in girls and  excrete 9)…………………….


Testes  excrete 10) ……………… 





Relative Clauses


Relative pronouns: who, whom, which, that, whose 


Relative adverbs: when, where, why





Defining Clauses


Give information which is necessary to define something and are never separated by a comma 


(the relative pronoun can be omitted if it is the object of the verb of the relative clause)





Non Defining Clauses 


Give additional/extra information about something


(the relative pronoun cannot be omitted, it cannot be replaced with “that” and is always separated by a comma from the noun it refers to)
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