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IMEPEJIMOBA

Pedopmu B cructemi oXOpOHHM 370pOB’sl, COPsIMOBaHI Ha MiBUILECHHS SKOCTI
HaJaHHS MEIUYHUX TOCIYT, MOTPEOYIOTh 3MIH Y MEIUYHINA OCBITI Ta BCTAHOBIIIOIOTH
HOBI BHUMOTH JO SKOCTI MIATOTOBKM ManOyTHIX JikapiB. IliABUIIEHHS BUMOT 10
npodeciifHOl 1HITOMOBHOI MIATOTOBKH IMX (HaxiBIIB IPHU3BENO J0 BKIIOYEHHS 0
JIEeH31MHUX 1HTerpoBaHuX icnuTiB «Kpok 1» cyOTecTy 13 3aBlaHb aHTIIHCBKOIO
MOBO1O. [ligroToBKa CTYAEHTIB J0 YCHIIIHOTO CKJIQJaHHS CYOTECTy € BasKJIMBOIO
YACTUHOIO OCBITHBOTO MPOLIECY MEIUYHOTO YHIBEPCUTETY 1 BUMArae BIOCKOHAJICHHS
Ta MATPUMAHHS HEOOX1IHOTO PIBHS BOJIOJIHHS aHTJIIHCHKOIO MOBOIO, 110 MOKJIHBO
JIUIIIE 32 YMOBH IOCTIHHOT pOOOTH Ta IPAKTUKH.

[Tocionuk «Professional English for Medical Students(Course in “KROK 1~
English Subtest Training)» crtBopeno mus cryaentiB |l kypcy came 3 Meroro
peTeNbHOI MArOTOBKY A0 CyOTecTy 3 aHriiicbkoi MOBU. [TociOHMK ckiagaeThes 13 15
YPOKIB Ta aKTUBI3y€ 3HaHHsS 3 (i3iosorii, Mopdoorii, XiMIYHUX CKJIAJOBHUX Tija,
CEpPIIEBO-CYAMHHOI, TPABHOI, EHAOKPUHHOI Ta JIM(ATUYHOT CUCTEM Ta iX MATOJIOTIMH.
KoskeH 3 ypokiB MICTUTh HEaJanTOBaHUI TEKCT 3a MEBHOI TEMATHUKOIO Ta BIPABU
CIpsIMOBaH1 Ha 3aCBOEHHS 0a30BO1 JICKCUKH Ta rpaMaTuKy. Kitro4oBi ciioBa Ta TepMiHU
M0JIaH1 13 TPAHCKPHUIIIIEIO IO CIPHUSIE X KPaAIIOMY 3aCBOEHHIO. [ pamMaTH4HI 3aBJIaHHS
OPUAUIAIOTH 0araTo yBard po3yMIHHIO JIOTIKM MOOYJOBHU NMUTaHb Ta 0a3yrOThCS Ha
JIEKCHIIl YPOKY.

[Iparroroun 13 TEKCTOM Ta BUKOHYIOYH BIIPAaBH CTYJIECHTH MAlOTh MOYKJIMBICTh
3aCBOITH Ta TOHOBUTH 3HAHHS MEIMYHUX TEPMiHIB, CIOBOTBOPCHHS, 03HAMOMHUTHUCH 13
MOIIMPEHNMHU CKOPOUYEHHSIMU Ta abpeBiaTypaMu, MOTJIMOUTH CBOI Mpo¢eciiiHi 3HaHHS
AHTJIIICHKOIO MOBOIO.

KoxeH 3 ypokiB MICTUTh TaKOXX TPEHYBaJbHI BIPAaBHM Ha PO3YMIHHS BJIACHE
3aBAaHb CYOKPOKY IO CIIPHSIE PO3BUTKY aHATITHYHOTO MHUCIICHHS Ta OPMY€E HABHUKH
BUKOHAHHSI €K3aMEHAI[IHUX TeCTOBUX 3aBJIaHb.

Oco0nuBOi yBarm 3aciyroBYIOTh 3aBJaHHS Ha CIOBOTBOPEHHS SIKi JIalOTh
PO3YyMIHHS JIOTIKM CTBOPEHHS AHTJIIMCHKUX MEIUYHHMX TEPMIHIB Ta 1X BXKUBaHHS
BIJIMOBIHO JIO0 CUCTEM Ta MPOIIECIB.

Hampukinii mociOHUKa MoJaHo mepestik 6a30BUX adpeBiaTyp Ta CKOPOUYECHb.

[TociOHMK MOKEe TaKOK OyTH BUKOPUCTAHUM Y CUCTEMI TiCISAUIIIOMHOT OCBITH
Ta 3 METOIO0 CAMOCTIHHOTO BUBUEHHS Ta BJOCKOHAJICHHS MEIMYHOT aHTJIIACHKO].
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UNIT 1
CHEMICAL COMPONENTS OF THE BODY
Exercise 1. Which of these words do you know? Check new words in a dictionary.

Write the translation of the words in the table.

amino acid, n [o'mi:novu '&sid]
adipose tissue, n ['eedipous 'tifu:]
calcium, n ['keelstom]
carbon, n ['ka:b(o)n]
catalyst, n ['keet(o)list]
double helix, n ['dabl 'hi:liks]
fatty acid, n ['feetr 'aesid]
glycerol, n ['glis(o)rpl]
hydrogen, n ['hardrodzon]
iron, n ['aron]

lecithin, n ['les10mn]
nitrogen, n [ 'nartrad3(o)n]
nucleic acid, n [nju: 'kli:k, 'esid]
nucleotide, n [ 'nju:kliotard]
phosphate, n ['fosfert]
saccharide, n [ 'sakoraid]
sodium, n ['soudrom]
strand, n [streend]

Exercise 2. Choose words from ex. 1 to fill in the gaps in sentences.

1. A___ isachemical compound that contains phosphorus.

2. A is a substance that causes a chemical reaction to take place more
quickly.

3. isanelement which usually takes the form of a hard, dark grey metal.

4. __isanother term for sugar in Biochemistry.

5



5. A is acompound which consists of a nucleoside linked to a phosphate
group and forms the basic structural unit of nucleic acids.

6. A __ isasingle thin length of something such as fiber especially as twisted
together with others.

7. The term refers to the structure formed by double-stranded

molecules of nucleic acids such as DNA.

8. Is a layer of fat just beneath the skin and around various internal

organs.

Exercise 3. Read the text. Find the true sentences and correct the false ones.

1. There are no inorganic substances comprising carbon.

2. The principal role of carbohydrates is to provide energy.

3. Carbohydrates may be classified depending on whether they have one, two, several,
or many saccharide units.

The body turns excess energy into fats, phospholipids and steroids.

Phospholipids and steroids are necessary to build cell membranes.

True fats are converted into substances used in the digestion.

N o g &

Enzymes are essential for life because most chemical reactions in living cells would
occur too quickly without them.

8. Protein synthesis in the cytoplasm is performed by DNA.



THE HUMAN BODY

Sulfur 0.2%

Carbon 18%

Hydrogen 9.5%

Sodium 0.2%

Chlorine 0.2%

Nitrogen 3.2%

" Phosphorus 1.2% Other >1%

1%

Carbohydrate

ELEMENTAL COMPOSITION
T .

https://www.thoughtco.com/chemical-composition-of-the-human-body-603995

The human body contains chemicals that are constantly reacting with one another.
There are two kinds of chemicals that make up the human body: inorganic and organic
chemicals. Inorganic chemicals are primarily molecules that consist of one or two
elements that are not carbon. Water (H20) and oxygen (O2) are examples that are
important for the human body to function, as are iron (Fe), calcium (Ca), and sodium
(Na). One exception is carbon dioxide (CO2) - even though this contains carbon, it is
inorganic. The other category of chemicals important to the body is organic chemicals,
which contain the two elements hydrogen and carbon. These chemicals include fats,
proteins, carbohydrates, and nucleic acids.


https://www.thoughtco.com/chemical-composition-of-the-human-body-603995

Carbohydrates are made up of carbon, hydrogen, and oxygen, and their main
function is to be the body’s energy source. There are four types of carbohydrates, all
of which are forms of saccharide. They are monosaccharides, disaccharides,
oligosaccharides, and polysaccharides. Monosaccharides are the simplest sugar
compounds, because they only contain one sugar. Disaccharides comprise two
monosaccharide compounds, while oligosaccharides contain anywhere between 3 and
20 monosaccharides. Finally, polysaccharides include thousands of monosaccharide
compounds.

Like carbohydrates, lipids are also composed of carbon, hydrogen, and oxygen.
Some lipids also contain phosphorus. Three types of lipids include true fats,
phospholipids and steroids. True fats are made up of a molecule called glycerol, and
between one and three fatty acid molecules. These fats are where the body stores excess
energy produced by food in the form of calories. If a body does not use all of the
calories, they are converted to fat and stored in the body’s adipose tissues.

Another type of lipids is phospholipids, which are diglycerides that are bonded to
a phosphate molecule. Unlike fats, phospholipids do not store energy. They are a part
of a cell’s structure; they form part of the cell membrane known as lecithin. They also
are an integral part of the body’s nervous system, in that they help to form the cell’s
myelin sheath that protects neurons. Like phospholipids, steroids form part of the cell
membranes. But they also have other functions. One of their primary functions is that
the liver processes them into bile salts, which are necessary for the digestion to process
fats. In addition, steroids are also involved in hormones related to male and female
reproductive organs.

Comprised of building blocks known as amino acids, proteins contain carbon,
hydrogen, oxygen, nitrogen, and sometimes sulfur. One of the most important
functions of proteins is their role as enzymes or catalysts. Enzymes accelerate chemical
reactions in the body without additional energy, such as heat. There are specific
enzymes for specific reactions. Because there are many thousands of different chemical
reactions going on in the body at one time, there are many thousands of different

enzymes.



There are two types of nucleic acid — DNA and RNA. Nucleic acids are large
molecules that are made up of nucleotides. Each nucleotide has four components:
sugar, phosphate group, and a nitrogenous base. DNA is a double strand of nucleotides
that is in the shape of a twisted ladder, also called the double helix. DNA contains
information on hereditary characteristics, and therefore is the body’s genetic code.
RNA is just a single strand. RNA’s primary function is to carry out protein synthesis,

and it performs this duty in the cytoplasm.

Exercise 4. Focus on grammar: Present Simple — positive and negative.

Present Simple is used to say that something happens all the time or repeatedly,
or that something is true in general.

Look at these sentences and complete the rules.
Enzymes accelerate chemical reactions in the body without additional energy.
DNA contains information on hereditary characteristics.
Phospholipids do not store energy.
A body does not use all of the calories.

e In positive sentences with I, we, you, they or plural nouns we use

e Inpositive sentences with he, she it or singular nouns we add or to the

infinitive.

e In negative sentences with I, we, you, they or plural nouns we use

+ infinitive.

e In negative sentences with he, she it or singular nouns we use +

infinitive.

Exercise 5. Fill in the gaps with the Present Simple of the verb in brackets.

Water 1 (comprise) approximately 60 to 75 percent of the human

body. It 2 (act) as a solvent and as a lubricant. Besides it is vital in
regulating the body’s temperature. Many substances 3 (dissolve) in it, which
4 (allow) nutrients and other vital components to be transported throughout

the body. Another important function is the elimination of waste. Water 5
9




(dissolve) materials that the body 6 (not need) and 7 (remove)

them through the urinary system. Water is a lubricant, which 8 (mean) it
9 (prevent) friction between the various surfaces inside the body, such as
bones and blood vessels. The temperature of water 10 (not change)

quickly - it has to absorb a lot of heat or lose a lot of heat before the temperature
11 (increase) or 12 (decrease). This property 13
(enable) the body to stay at a constant temperature. In addition, water 14

(do) an important cooling job for the body in the form of perspiration. When the body

15 (absorb) an excess amount of heat, sweat 16 (form) on the
skin, which 17 (allow) the heat to escape the body without damaging any
cells.

Exercise 6. Fill in the table. Check the meaning of new words in a dictionary.

verb noun adjective

absorption absorbed, absorbing

damaged, undamaged

decreased, decreasing

dissolving, dissolved, undissolved

solution soluble, insoluble
eliminate eliminated
ability able
disable disability disabled
increased, increasing
lubricate lubricated, lubricating
prevention preventable, unpreventable
removal removed
heat hot

10



Exercise 7. Use the word given in capitals at the end of each line to form a word

that fits in the gap in the same line.

1. The typical feature of carbon atoms is the to bond

to each other or to atoms of other elements.

2. Water is the fundamental for all biochemical

processes in our bodies.

3. Among its vital functions, water acts as a for the

respiratory tract, digestive tract, and all tissues that are moistened
via mucus.
4. Without sufficient phosphorus, body protein manufacture is

, which eventually affects overall health.

5. The process of iron Is tightly regulated because the
body does not posses any biochemical mechanisms for removing
iron.

6. Sodium is in the blood and plays a key role in

maintaining blood pressure.

7. Omega 3 fatty acid can be used for the of

cognitive decline in older people.

8. When of carbon dioxide is disrupted, this can

lead to imbalances in body gases and acidity.

Exercise 8. Focus on grammar: Present Simple — questions.
Look at these questions and complete the rule.

What functions do lipids perform in our bodies?

What functions does water perform in our bodies?

e \We make Present Simple questions with:

question word + or + subject +

ABLE

DISSOLVE

LUBRICATE

DECREASE

ABSORB

DISSOLVE

PREVENT

ELIMINATE

Exercise 9. Make questions with these words. Use Present Simple.

Ask and answer the questions in pairs.
11



What / inorganic chemicals / consist of?

What elements / organic chemicals / contain?

How many saccharide units / each type of carbohydrates / contain?
What / enzymes / increase?

What / phospholipids / form?

Where / RNA / perform its function?

What / DNA / contain?

© N o g~ w b -

How / water / regulate the body’s temperature?

Exercise 10. Medical vocabulary: combining forms.

Study the meaning of combining forms:

Combining form | mono- di- oligo- poly-

Meaning one two little, deficient | many

Match medical terms 1-10 to their definitions a-j.

1 monocellular, 2 dicyclic, 3 oligodontia, 4 polycystic, 5 oligosymptomatic,

6 oligodynamic, 7 diphase, 8 mononuclear, 9 monosymptomatic, 10 diplopia

a) having or involving a single kind of cell - 1 monocellular
b) the perception of two images of a single object; called double vision —

c) active in very small quantities or at low concentrations -

d) manifested by only one marked symptom —

e) having two phases -

f) containing two usually fused rings in the structure of the molecule —

g) containing many cysts —

h) congenital absence of some of the teeth —

1) having only one nucleus —

j)  having few or minor symptoms -

12



Supplementary Tasks
Exercise 1. Read the text and fill in the table.
Mineral Deficiencies

The term mineral deficiency means a condition where the concentration of any
one of the minerals essential to human health is abnormally low in the body. Inorganic
nutrients have a great variety of functions in the body.

Water, sodium, and potassium deficiencies are most closely associated with
abnormal nerve action and cardiac arrhythmias. Sodium deficiency and water
deficiency are the most serious and widespread deficiencies in the world. These
deficiencies tend to arise from excessive losses from the body, as during prolonged and
severe diarrhea or vomiting. Sodium deficiency and potassium deficiency also
frequently result during treatment with drugs called diuretics.

When sodium levels in the body are low, water tends to enter cells, causing them
to swell. When this occurs in the brain, it is referred to as cerebral edema. Cerebral
edema is particularly dangerous because the brain is confined in the skull without room
for expansion, and the swelling can lead to brain damage as the pressure increases
within the skull. When the blood sodium levels drop gradually over time, symptoms
can be very nonspecific and can include: headache, confusion or altered mental state,
seizures, and decreased consciousness which can proceed to coma and death. Other
possible symptoms include: restlessness, muscle spasms or cramps, weakness, and
tiredness. Nausea and vomiting may accompany any of the symptoms.

Potassium is critical for the normal functioning of the muscles, heart, and nerves.
It plays an important role in controlling activity of smooth muscle and skeletal muscle,
as well as the muscles of the heart. It is also important for normal transmission of
electrical signals throughout the nervous system within the body. Normal blood levels
of potassium are critical for maintaining normal heart electrical rhythm. The effects of
low potassium include may cause the following symptoms: muscle weakness, muscle
aches, muscle cramps, and heart palpitations (irregular heartbeats).

lodine deficiency is a global public health problem. It occurs in parts of the world

with iodine-deficient soils, and results in goiter, which involves a relatively harmless
13



swelling of the neck, and cretinism, a severe birth defect. The only use of iodine in the
body is for making thyroid hormone. However, since thyroid hormone has a variety of
roles in development of the embryo, iodine deficiency during pregnancy results in
cretinism in the newborn. Cretinism involves mental retardation, a large tongue, and
sometimes deafness, muteness, and lameness.

Iron deficiency occurs due to periods of dietary deficiency, rapid growth, and
excessive loss of the body’s iron. The symptoms of iron deficiency are generally
limited to anemia, and the resulting tiredness, weakness, and a reduced ability to
perform physical work.

Calcium deficiency due to lack of dietary calcium occurs only rarely. However,
calcium deficiency due to vitamin D deficiency can be found among certain
populations. Vitamin D is required for the efficient absorption of calcium from the diet,
and hence vitamin D deficiency in growing infants and children can result in calcium
deficiency. A low blood level of calcium can make the nervous system highly irritable
causing spasms of the hands and feet, muscle cramps, abdominal cramps, overly active
reflexes, and so on. Chronic calcium deficiency contributes to poor mineralization of
bones, soft bones (osteomalacia) and osteoporosis, and, in children, rickets and
impaired growth.

Dietary deficiencies in the remaining inorganic nutrients tend to be rare.

Dietary phosphate deficiency is rare because phosphate is plentiful in plant and
animal foods, but also because phosphate is efficiently absorbed from the diet into the
body. Magnesium deficiency is uncommon, but when it occurs it tends to occur in
chronic alcoholics, in persons taking diuretic drugs, and in those suffering from severe
and prolonged diarrhea.

Zinc deficiency is rare, but it has been found in impoverished populations in the
Middle East, who rely on unleavened whole wheat bread as a major food source. The
symptoms of zinc deficiency include lack of sexual maturation, lack of pubic hair, and
small stature. It may occur in adults with alcoholism or intestinal malabsorption
problems. Low plasma zinc has been found in patients with alcoholic cirrhosis, Crohn’s

disease, and celiac disease. Experimental studies with humans have shown that the
14



signs of zinc deficiency are detectable after two to five weeks of consumption of the
zinc-free diet. The signs include a rash and diarrhea. The rash occurs on the face, groin,

hands, and feet.

Mineral Cause of deficiency Symptoms of deficiency

Calcium

lodine

Iron

Potassium

Sodium

Zinc

Exercise 2. Read the text below and decide which answer A, B, C of D best fits
each space.

Oxygen and Carbon Dioxide
We are continuously 1 the gas known as oxygen - without it, we would
die. Oxygen plays a vital role in 2 down nutrients such as glucose that need
to be transported to various locations to 3 the body with energy. This

process is known as cell 4 . The energy produced through this process is
15




contained in a molecule that is called ATP, which stands for adenosine triphosphate.

ATP can be thought of as the fuel 5 for various cellular processes to

occur throughout the body. In addition to producing ATP, this process also produces

carbon dioxide. It is considered a waste product and like other waste products it must

leave the body. So carbon dioxide is 6 . If carbon dioxide builds up in

the body, it can 7 the chemical balance in the body. This can cause

acidosis, when fluid becomes too acidic, which can result in calcium 8

in the body’s soft tissue. Carbon dioxide buildup in the body is toxic

to the heart.

1 A exhaling B ingesting C inhaling D absorbing
2 A cutting B breaking C putting D bringing
3 A give B produce C convey D provide

4 A perspiration B respiration C digestion D separation
5 A required B caused C contained D deficient
6 A inhaled B assimilated C discharged D exhaled

7 A prevent B interrupt C disrupt D construct
8 A deficiency B toxicity C disability D deposits

Exercise 3. Translate into Ukrainian.

A 46-year-old female patient consulted a doctor about pain in the small joints of the
upper and lower limbs. The joints are enlarged and shaped like thickened nodes. Serum
test revealed an increase in urate concentration. This might be caused by a disorder in
metabolism of:

A. Purines.

B. Carbohydrates.

C. Lipids.

D. Pyrimidines.

E. Amino acids.

16



Exercise 4. Translate into English.

[Ipu oOcTexxeHH1 4osioBiKa 45-TH POKIB, 110 TPUBAJIUH yac nepedyBaB Ha POCIUHHIN
J€TI, BUSABJICHO HETaTUBHUU a30TUCTUN OanaHc. Ska 0coOJMBICTH paIlioHYy cTaja
NPUYUHOIO IHOTO SBUIIA?

A. Henocrarns xinpkicts OIIKIB.

B. HagmipHa KIIBKICTh BOIH.

C. HagmipHa KIJBKICTB BYTJICBO/IIB.

D. HemocraTHsI KIIBKICTB JKHPIB.

E. HemocraTHst KIIBKICTB KHPIB | OLIKIB.

17



Exercise 5. Study the abbreviations and write their meaning in the table.

Abbreviation Meaning

c/o

DOB

Dx

FH

H&P

M/F

NYD

O/E

PH

SH

18



UNIT 2
MORPHOLOGY OF CELLS
Exercise 1. Which of these words do you know? Check new words in a dictionary.

Write the translation of the words in the table.

molecule, n [ ' molikju:l]
organelle, n [ 0:go'nel]
cytoplasm, n [ 'sarta(v)plaz(e)m]
plasma, n [ 'plazmo]
mitochondrion, n [ marto(v) 'kondrron]
lysosome, n ['1a1sasoum]
peroxisome, n [pe'rokst sovm]
ribosome, n [ 'raTba(v)soum]
vacuole, n ['vaekjuoul]
prokaryote, n [prov karrout]
eukaryote, n [ju: 'karrout]
protozoan, n [ provta(v) zovon]
fungus, n [ fAngas]

nucleus, n [ 'nju:klios]
endoplasmic [ endo ' plaezmik
reticulum r1'tikjolom]
chromosome, n [ 'krovmasoum]
mitotic spindle [mar ' totik ‘spindl]
synthesis, n ['smOr1sis]

Exercise 2. Choose words from ex. 1 to fill in the gaps in sentences.

1. The plays an important role in a cell, serving as a “molecular
soup”.

2. is an organelle containing enzymes responsible for producing
energy.
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3. Humans have 23 pairs of

4, means "a network within the plasm".

5 A Is a particle made up of two or more atoms that are

chemically bonded together.

6. The spindle apparatus that forms during mitosis is referred to as

7. are defined as single-celled, heterotrophic, or colonial eukaryotes

possessing non-filamentous structures.

8. A is small and round, and it works as the cell's control center.

Exercise 3. Read the text. Find the true sentences and correct the false ones.

1. The plasma membrane allows oxygen and nutrients to enter the cell while keeping
toxins and waste products out.

2. Plants are prokaryotes, which means they lack a nucleus or other membrane bound
organelles.

3. The chromosome doesn’t contain the DNA, the hereditary information in the cell.

4. Cells can have more than one nucleus or lack a nucleus all together.

5. Mitochondria convert food nutrients such as glucose, to a fuel (ATP) that the cells
of the body can use.

6. The Golgi apparatus transports lipids and creates lysosomes and organelles
involved in excretion.

7. Lysosomes break down harmful cell products and waste materials, cellular debris,
and foreign invaders such as bacteria.

8. Peroxisomes can convert hydrogen peroxide, a toxin made of H202 to H20.
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Intermediate Mitochondria

filament

Plasma membrane
Cytoplasm

Microtubule

Rough endoplasmic

reticulum Centrosome

Nucleus Microfilament

Nucleolus Lysosome

Chromatin Smooth endoplasmic
reticulum
Golgi Vacuole
apparatus

Golgi vesicle Peroxisome

https://www.javatpoint.com/what-is-a-cell

Cells are the smallest structural and functional living units within our body, but
play a big role in making our body function properly. Several different molecules
interact to form organelles within our body. Each type of organelle has a specific
function. The boundary of the cell, sometimes called the plasma membrane, separates
internal metabolic events from the external environment and controls the movement of
materials into and out of the cell.

The gel-like material within the cell membrane is referred to as the cytoplasm. It
is a fluid matrix, which consists of 80% to 90% water, salts, organic molecules and
many enzymes. Within the plasma membrane of a cell, the cytoplasm surrounds the
nuclear envelope and the cytoplasmic organelles. The cell membrane keeps the
cytoplasm from leaking out. It contains many different organelles such as the

mitochondria, lysosomes, peroxysomes, ribosomes, several vacuoles and
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cytoskeletons, as well as complex cell membrane structures such as the endoplasmic
reticulum and the Golgi apparatus that each have specific functions within the cell.

Cells of all living things are divided into two broad categories: prokaryotes and
eukaryotes. Bacteria are prokaryotes, which means they lack a nucleus or other
membrane bound organelles. Eukaryotes include all protozoans, fungi, plants, and
animals (including humans), and these cells are characterized by a nucleus (which
houses the chromosomes) as well as a variety of other organelles.

Nucleus controls the cell; houses the genetic material (DNA). Inside each cell
nucleus are chromosomes. Chromosomes are made up of chromatin, which is made up
of protein and deoxyribonucleic acid strands. Centrioles are rod like structures, they
are very important in cellular division, where they arrange the mitotic spindles that pull
the chromosome apart. Ribosomes play an active role in the complex process of protein
synthesis, each ribosome is composed of a large and small subunit which are made up
of ribosomal proteins and ribosomal RNAs. Mitochondria are the organelles that
function as the cell "powerhouse", generating ATP, the universal form of energy used
by all cells. Endoplasmic reticulum plays an important role in making proteins and
shuttling cellular products; also involved in metabolisms of fats, and the production of
various materials.

The Golgi apparatus is the central delivery system for the cell. The Golgi
apparatus transports lipids and creates lysosomes and organelles involved in digestion.
Vacuoles are spaces in the cytoplasm that sometimes serve to carry materials to the cell
membrane for discharge to the outside of the cell. Lysosomes are sac-like
compartments that contain a number of powerful degradative enzymes, promoting cell
death. They are built in the Golgi apparatus. Peroxisomes are organelles in which
oxygen is used to oxidize substances, breaking down lipids and detoxifying certain

chemicals.

Exercise 4. Focus on grammar: Past Simple — positive and negative.

Past Simple is used to describe events which happened in the past.
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Regular English verbs form the simple past with -ed; however there are a few
hundred irregular verbs with different forms.

Look at these sentences and complete the rules.

Analysis of cell morphology remained ever more important.

Biochemical complications led to characteristic cell changes (morphology) and
death.

Cell biologists didn't use optical cell images for transparent specimens such as
cells.

Microscopic examination didn't show any abnormalities.

e In positive sentences Subject + ............. form (or ..... form of the verb)

¢ In negative sentences Subject + ...... not + ... form

Exercise 5. Fill in the gaps with the correct Past form of the verb in brackets.

An alteration in cellular growth 1 (indicate) a significant problem within the
cell line. The form taken by acell line2 _ (reflect) the tissue from which it was
derived. The cells which 3 (have) lipopolysaccharide 4 (be) gram
negative. The bacterial cells5  (vary) greatly in their size. The shape of cells 6

(depend) mainly on functional adaptations. Under certain conditions some
bacteria 7 (become) very irregular in shape and sometimes abnormally
enlarged. It was observed that the size of different cells 8 (range) within broad
limits. The great majority of cells 9 (can be) visible only under microscope.
Sometimes the use of stains that 10 (act) on the living organism 11
(facilitate) observation of the living cell. We 12 (not examine) the biological

basis of these cell differences. It was found that the cells of certain unicellular forms

such as Amaeba, Diatoms, Acetabularia and bacteria 13 (exhibit) a number of
shapes. Investigators 14 (show) earlier that cancer cells had lower crossover
frequencies than peripheral blood cells. Scientists 15 (study) the morphology

of living cells by means of holograms and digital holographic microscopy. It was

discovered that abnormal cells 16 (develop) into cancer.
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Exercise 6. Fill in the table. Check the meaning of new words in a dictionary.

verb noun adjective
derive derivation
cell cell
abnormalize abnormal
differentiate difference
vary variety
act active
investigate investigative
examine examination

exhibit, exhibition

exhibited, exhibiting, exhibitory

studied

Exercise 7. Use the word given in capitals at the end of each line to form a word

that fits in the gap in the same line.

1. All physiological processes, disease, growth and development

can be described at the

2. The

differences is very important.

level.
of the biological basis of these cell EXAMINE

CELL

3. Cells lining the tubule have numerous mitochondria, enabling

out by light microscopy.

5. A strong knowledge of the

transport to take place by the ATP energy. ACT
of cell morphology and size is usually carried INVESTIGATE

cellular organelles and VARY

their functions is important to any physiologist.

6. Megakaryocytes are cells

bone marrow.

7. Down syndrome result from having an

chromosomes.
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8. These cells have demonstrated the ability to into a

number of different cell-types, including brain, liver and bone. DIFFER

Exercise 8. Focus on grammar: Past Simple — questions. Look at these questions
and complete the rule.

How did they investigate cell types in vitro or in vivo?

Did you hear that the great majority of cells can be visible only under microscope?
e We form Past Simple questions with:

®  question word + + Subject + ......... form.

Exercise 9. Make questions with these words. Use Past Simple.

In what way/the scientists/isolate/submicroscopic components/of this substance?
What analysis/they/use/to control/key proteins?

What theory/the investigators/propose/to explain/Hertwig's rule?

This method/fail//to give/conclusive information/of various cells structures?
What/the analysis/reveal?

How/they/study/the morphology of living cells?

N o g bk~ DR

Regular /examining of cell morphology/play/an important role/in cell culture
experiments?

8. How many categories/the scientists/divide/most mammalian cells/in culture?

Exercise 10. Medical vocabulary: combining forms.

Study the meaning of combining forms:

Combining cyt/o- path/o- ecto- intra-
form
Meaning cell disease outside in, within
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Match medical terms 1-10 to their definitions a-j.

1 cyton, 2 ectoplasm, 3 cytoplasm, 4 intracellular, 5 intracapsular, 6 ectopia, 7

pathology, 8 cytologist, 9 ectoderm, 10 pathogenesis

a)

9)
h)

)

the study of changes in the way the body works that result from disease -

7 pathology
the wrong position of an organ or body part —

happening inside a cell or cells-

specialist in study of cells —

inside a capsule (= a flexible structure around an organ, joint, or other body

structure) —

the central part of a neuron (= a cell that sends and receives messages within the

brain and nerves)—

the outer layer of particular types of cell—

the cause and development of a disease, especially within cells —

the cells in the embryo of a human or animal that develop into skin, hair, and the

nervous system —

the substance inside a cell that surrounds the cell's nucleus -

Supplementary Tasks

Exercise 1. Write the plural of the following nouns.

singular plural

mitochondrion

nucleus

peroxisome

plasma

protozoan

fungus

bacterium

debris
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Exercise 2. Read the text. Fill in the table after the text.

Cells within the human body contain thousands of genes, proteins and other
chemicals enclosed within cellular membranes. Each cell responds to chemical signals
from the body or the environment and modifies its behavior in response to signals.
Cellular diseases occur when cells dysfunction; this may include the development of
too many cells, deficiencies in existing cells or dysfunction or loss of essential cells.
Cellular diseases vary in severity and the types of cells they affect, sometimes proving
fatal.

Cancer is among the most common diseases in the world: Cancer is used to
describe hundreds of diseases, all of which occur when normal cells develop genetic
mutations that lead to abnormal cell proliferation, usually leading to the formation of
tumors.

At the head of cancer development are genetic mutations, which lead to changes
in cellular behavior that allow the cells to divide uncontrollably. Several treatments
for cancers aim to inhibit essential cellular processes to stop cell division and lead to
cancer cell death. If left untreated, cancer cells have the ability to migrate throughout
the body to form tumors in distant tissues, which can lead to death.

Another common cell disease is sickle-cell disease, a blood disorder characterized
by defects in erythrocytes, or red blood cells. Red blood cells contain a molecular
complex called hemoglobin, an iron-containing molecule which binds to oxygen and
carries it throughout the bloodstream. In sickle-cell disease, the hemoglobin in red
blood cells is mutated, so the cells cannot effectively carry oxygen to tissues throughout
the body. The mutation also changes the shape of the red blood cell from a rounded
shape to sickle shape, further causing problems in the blood.

Patients with sickle-cell disease experience anemia from a lack of sufficient
oxygenation of tissues, along with shortness of breath, cold hands and feet and pain.
Sickle-cell disease may require blood transfusions to treat the disease.

Another cellular disease is Alzheimer's, which affects the nerve cells in the brain
called neurons. Neurons form a complex network of communication with other nerve

cells in the brain, and ultimately transmit signals to the body.
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Patients with Alzheimer's disease develop harmful protein aggregates called
protein plaques, which disrupt the function of neighboring neurons. The cellular
structure of the neuron begins to collapse, creating structures called neurofibrillary
tangles that ultimately cause neuron cell death. As a result of progressive neuron loss,
patients with Alzheimer's suffer from dementia and memory loss, as well as defects in
motor function and personality and behavioral changes. Although Alzheimer's is
incurable, a number of drugs can slow the progression of the disease to increase patient

quality of life.

Disease Cause Symptoms

Cancer

Sickle-cell disease

Alzheimer's disease

Exercise 3. Match the meanings to the following words.

1. tissue a. any heritable change of the base-pair sequence of genetic
material
2. anemia b. an abnormal growth

3. dysfunction | c. a cell of the nervous system

4. plague d. a progressive decline in cognitive function

5. sufficient e. a group of similar cells that function together to do a specific
job
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6. tumor f. a medical condition in which the capacity of the blood to

transport oxygen to the tissues is reduced

7. neuron g. the breakdown of the structure of a cell
8. dementia h. a failure to function in an expected or complete manner
9. cell death I. an accumulation in artery walls

10. mutation J. adequate to what is needed

Exercise 4. Translate into Ukrainian.

A low level of albumins and fibrinogen was detected in the patient's blood. Decrease
in the activity of which liver hepatocyte organelles is more likely to cause this
phenomenon?

A. Reticular apparatus of Golgi

B. Agranular endoplasmic reticulum

C. Mitochondria

D. Granular endoplasmic reticulum

E. Lysosomes

Exercise 5. Translate into English.

B xniTuH1 ITY4HO OJOKOBaHUM CHUHTE3 TICTOHOBHUX OUIKIB. SIka CTpyKTypa KIIITHUHH
Oyne momKo KeHa?

A. SnepHuil XxpoMaTuH

B. SAnepue
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C. Kommiexc IN'ompmxki
D. Kiituaaa 06010HKa

E. SInepna o6osmonka

Exercise 6. Study the abbreviations and write their meaning in the table.

Abbreviation Meaning

Bx, bx

C

C&S

ETT

HMD

ID

U

NK cell

oD

gPM
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UNIT 3
BLOOD PHYSIOLOGY
Exercise 1. Which of these words do you know? Check new words in a dictionary.

Write the translation of the words in the table.

albumin, n

[ @lbjomin]

bi-concave, ad]

[bar-"kon 'kerv]

blood clot

[blad kint]

diverse, adj

[da1'v3:s]

buffer system

['bafs 'sistim]

engulf, v [1n'galf]
erythrocyte, n [1'r10rou sart]
fluid, n [ flu(:)id]
leucocyte, n ['lju:kouvsart]
maintain, v [mein tein]

metabolic exchange

[ meto'bolik 1ks feinds]

nyeloid, n [ ' maraloid]
nucleus, n [ nu:klias ]
nutrient, n ['nju:triont]

osmotic balance

[0z ' mptik ‘baelons]

oxygen, n

['oksidzon]

translucent, adj

[treenz'lu:snt]

urea, n

[juaria]

Exercise 2. Choose words from ex. 1 to fill in the gaps in sentences.
1. are the cells of the immune system that protect our tissues from different
forms of damage.

2. can lead to serious medical problems such as a stroke or a heart
attack.
3. carry oxygen and carbon dioxide to and from the tissues of the body.

4. Inorderto live, grow and reproduce, we need , Which can be found in food.
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Platelets are tiny cells that have no
The hemoglobin has red colour because of the iron, which binds to

are formed with the help of the protein, which is called fibrin.

o N o o

controls optimal concentrations of electrolytes and non-

electrolytes that can be found in tissues and cells of the bodly.

Exercise 3. Read the text. Find the true sentences and correct the false ones.
With the help of blood clots blood helps to maintain homeostasis in our body
Leukocytes are made of hemoglobin which makes them transparent
Erythrocytes are also known as bi-concave because of their shape of adisk
Only two major groups of proteins are known today

Blood consists of plasma, leucocytes, erythrocytes and platelets

There are about 6 substances which take part in the clotting process

N o ok~ w0 D Pe

Albumins play a key role in our body, providing the osmotic balance between the
blood and tissue fluids

8. Because of the pumping action of the heart, blood circulates in the body

Erythrocyte

Neutrophul—@ \/

Platelet
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https://www.physio-pedia.com/Blood Physiology

Blood is a circulating tissue composed of fluid plasma and cells (red blood cells,
white blood cells, platelets). Anatomically, blood is considered a connective tissue, due
to its origin in the bones and its function. Blood is the means and transport system of
the body used in carrying elements (e.g. nutrition, waste, heat) from one location in the
body to another, by way of blood vessels.

Blood is made of two parts:

1. Plasma which makes up 55% of blood volume.

2. Formed cellular elements (red and white blood cells, and platelets) which
combine to make the remaining 45% of blood volume.

Plasma is made up of 90% water, 7-8% soluble proteins, 1% electrolytes, and 1%
elements in transit. One percent of the plasma is salt, which helps with the pH of the
blood. The largest group of solutes in plasma contains three important proteins:
albumins, globulins, and clotting proteins. The main function of albumins is to
maintain the osmotic balance between the blood and tissue fluids and is called colloid
osmotic pressure. Globulins are a diverse group of proteins, designated into three
groups: gamma, alpha, and beta. Their main function is to transport various substances
in the blood. There are at least 12 substances, known as "clotting factors" that
participate in the clotting process. One important clotting protein that is part of this
group is fibrinogen, one of the main components in the formation of blood clots.

Plasma also carries respiratory gases; CO2 in large amounts (about 97%) and O2
in small amounts (about 3%), various nutrients (glucose, fats), wastes of metabolic
exchange (urea, ammonia), hormones, and vitamins.

Red blood cell (erythrocyte) also known as "RBC's". RBC’s are formed in the
myeloid tissue or most commonly known as red bone marrow. They are about 7-8

micrometers in diameter. RBCs live about 120 days and do not self repair. RBC's
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contain hemoglobin which transports oxygen from the lungs to the rest of the body,
such as to the muscles, where it releases the oxygen load. The hemoglobin gets it's red
color from their respiratory pigments. RBCs have a shape of a disk that appears to be
“caved In” or almost flattened in the middle; this is called bi-concave. The main
component of the RBC is hemoglobin protein which is about 250 million per cell.

White blood cells are different from red cells in the fact that they are usually larger
in size 10-14 micrometers in diameter. White blood cells do not contain hemoglobin
which in turn makes them translucent. White blood cells (leukocytes) are also known
as "WBC's". White blood cells are made in the bone marrow but they also divide in the
blood and lymphatic systems. The WBCs' main function is being phagocytic which
means to engulf or swallow cells.

Platelets, also called thrombocytes, are membrane-bound cell fragments. Platelets
have no nuclei, they are between one to two micrometers in diameter. Less than 1% of
whole blood consists of platelets. They result from fragmentation of large cells called
megakaryocytes - which are cells derived from stem cells in the bone marrow. The
sticky surface of the platelets allow them to accumulate at the site of broken blood
vessels to form a clot. This aids in the process of hemostasis ("blood stopping").

Blood enables hormones and other substances to be transported between tissues
and organs. Blood is also involved in maintaining homeostasis by acting as a medium
for transferring heat to the skin and by acting as a buffer system for bodily pH. The
blood is circulated through the lungs and body by the pumping action of the heart.

Exercise 4. Focus on grammar: Future Simple — positive and negative.
Future Simple is used to denote a future action, to show ability or to make a
prediction.
Look at these sentences and complete the rules.
Tomorrow we shall do blood tests.
In our nearest future doctors will cure all the diseases of the blood.
We shan’t change the composition of our blood because it is impossible.

Red blood cells won’t die in 60 days.
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e In positive sentences with I, we we use + infinitive.

e In positive sentences with he, she, it, you, they we use + infinitive.
e Innegative sentences with I, we we use + infinitive.
e In negative sentences with he, she, it, you, they we use + infinitive.

Exercise 5. Fill in the gaps with the correct form of the verb in brackets using

Future Simple.

1. Blood tests (help) us to reveal his drug abuse.

2. It (lead) to the decrease of erythrocytes in your blood.

3. In most cases, patients (ask) nurses to bring them analgesic.

4. Achild (inherit) blood type from his mother or father.

5. If the Rh Factor enters the child destroying the child's red blood cells, it

(cause) Hemolytic Disease.

6. Next month blood bank technicians (check) blood for

agglutination with the help of microscope.

7. Doctors hope that in our nearest future blood transfusion (not to

be) a potentially risky medical procedure.

8. Her physician thinks that she (carry) fetus with a different blood
type.

Exercise 6. Fill in the table. Check the meaning of new words in a dictionary.

verb noun adjective

decreased, decreasing

abused

transfuse

injury

risk-taker, risk

bloody

cause
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lose

administer

complaint

testing, testable

Exercise 7. Use the word given in capitals at the end of each line to form a word

that fits in the gap in the same line.

1.Blood __ should be done immediately. TRANSFUSE
2. The patient has already recovered from leukemia and now he

doesn’t have any . COMPLAIN
3. A lot of injured people died because of the blood . LOSE

4. Blood transfusionisa ___ medical procedure. RISK

5. Doctors always do everything possible to prevent the process of

_______oferythrocytes in the body. DECREASE
6. Inspiteof hisdrug __, he decided to overcome his addiction. ABUSED

7. What makes awound stop . BLOOD

8. Doctors can detect pregnancy inablood  at early stage. TESTING

Exercise 8. Focus on grammar: Future Simple — questions.
Look at these questions and complete the rule.

What will you need for your blood test next week?

What shall we know about blood in 50 years?

e \We make Future Simple questions with:

question word + or + subject +

Exercise 9. Put questions to the words in bold. Use Future Simple.

1. Blood tests will help us to reveal cancer.

2. Medical students will tell their tutor about four blood types tomorrow.
3. She will carry fetus with a different blood type.
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4. 1t will be important for medical students to know the table for plasma
transfusions.

5. Some of these tests will help us to show the exact amount of hGG in our blood.

6. It will cause the decrease of erythrocytes in your blood.

7.  Tomorrow Rh negative mothers who are pregnant with an Rh positive infant,
will take Rh immune globulin.

8. Inour distant future it will be possible to detect leukemia at early stage.

Exercise 10. Medical vocabulary: combining form.

Study the meaning of combining form:

Combining phago- 0s- leuco- erythro-
form
Meaning eating, devouring bone white red

Match medical terms 1-10 to their definitions a-j.

1 leucocytes, 2 erythrocytes, 3 erythrocyanosis, 4 phagocyte, 5 osmosis, 6 leukemia,

7 leucotomy , 8 osmaotic balance, 9 phagocytosis, 10 erythrocuprin

a) white blood cells — 1 leucocytes
b) acopper-carrying plasma protein —

c) akey function of the body —

d) prefrontal lobotomy —

e) red blood cells —

f)  the process of destroying bacteria —

g) movement of water towards the membrane —

h) a cell that destroys bacteria and absorbs waste material —

1)  red discoloration on the lower limbs —

j)  cancer of the bone marrow —
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Supplementary Tasks
Exercise 1. Find information about the diet and diseases which depend on blood

type and complete the table.

Blood type The blood type diet Names of the diseases

Group A

Group B

Group AB

Group O
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Exercise 2. You are going to read an abstract of an article about Blood typing and
crossmatching . Six sentences have been removed from the article. Choose from
the sentences A-G the one which fits each gap (1-6). There is one extra sentence
which you do not need to use.

Blood typing and crossmatching

Blood typing and crossmatching are most commonly done to make certain that a
person who needs a transfusion will receive blood that matches (is compatible with)
his own. People must receive blood of the same blood type, otherwise, a serious, even
fatal, transfusion reaction can occur. ! . If the person needs a blood transfusion,
another test called crossmatching is done after the blood is typed to find blood from a
donor that the person’s body will accept.

Parents who are expecting a baby have their blood typed to diagnose and prevent
hemolytic disease of the newborn (HDN), a type of anemia also known as
erythroblastosis fetalis. 2 . The disease is serious with certain blood type
differences, but is milder with others. A child inherits factors or genes from each parent
that determine his blood type. 3

Blood typing and crossmatching tests are performed in a blood bank laboratory
by technologists trained in blood bank and transfusion services. The tests are done on
blood, after it has separated into cells and serum (serum is the yellow liquid left after
the blood clots.) Costs for both tests are covered by insurance when the tests are
determined to be medically necessary.

Blood typing and crossmatching tests are based on the reaction between antigens
and antibodies. * __ The attack begins when the body builds a special protein,
called an antibody, that is uniquely designed to attack and make ineffective (neutralize)
the specific antigen that caused the attack. A person’s body normally doesn’t make
antibodies against its own antigens, only against antigens that are foreign to it.

> The antigens found on the surface of red blood cells are important
because they determine a person’s blood type.

When blood is typed, a person’s cells and serum are mixed in a test tube with

commercially-prepared serum and cells. Clumping tells which antigens or antibodies
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are present and reveals the person’s blood type.®  Clumping or lack of clumping
in the test tube tells whether or not the blood is compatible. Although there are over
600 known red blood cell antigens, organized into 22 blood group systems, routine
blood typing and crossmatching is usually concerned with only two systems: the ABO

and Rh bloodgroup systems.

A. An antigen can be anything that causes the body to launch an attack, known as an
Immune response, against it.

B. This fact makes blood typing useful in paternity testing.

C. ABO typing is the first test done on blood when it

is tested for transfusion.

D. When blood is crossmatched, patient serum is mixed with cells from donated
blood that might be used for transfusion.

E. Blood typing is a laboratory test done to determine a person’s blood type.

F. A person’s body contains many antigens.

G. Babies who have a blood type different from their mothers are at risk for

developing this disease.

Exercise 3. Translate into Ukrainian.

A patient is 20 years old, an athlete. He addressed a doctor with complaints of fatigue,
fever up to 380C - 400C. Objectively: the liver and spleen are enlarged, lymph nodes
on palpation are slightly enlarged, dense, painless. Blood test: Hb- 100 g/l; erythrocytes
- 2,9 - 1012/1; leukocytes - 4, 4 - 109/1. Leukogram: 68% of blast cells. Cytochemical
investigation of blast cells revealed negative reactions to glycogen, peroxidase, non-
specific esterase, lipids. Name this disease:

A. Acute lymphoblastic leukemia

B. Acute myeloid leukemia

C. Acute monoblastic leukemia

D. Acute undifferentiated leukemia

E. Acute megakaryoblastic leukemia
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Exercise 4. Translate into English.

Y mogunaun 3 macoro 80 Kr micis TPUBAIOTO (DI3UYHOTO HaBaHTAXEHHS 00'eM
LUPKYJIIOI0YO01 KPOB1 3MEHIIUBCA, TeMaTOKpUT - 50%, 3aranbHuil 061510k KpoBi - 80 /1.
Taxki moka3HUKH KPOB1 € HACIIAKOM, MEPII 32 BCE:

A. 30UTbIIIEHHS KUIBKOCT1 €pUTPOLIUTIB

B. BrpaTtu Bou 3 motom

C. 301nbIeHHs BMICTY OUIKIB Y TUTa3Mi

D. 301/1b1lIEHHS OHKOTUYHOTO TUCKY IJIa3MH

E. 36iabImeHHs I1ype3y
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Exercise 5. Study the abbreviations and write their meaning in the table.

Abbreviation Meaning

A, B,AB, O

ALL

AML

CBC

diff

ESR

€0S

MCHC

RBC

WBC
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UNIT 4
PATHOPHYSIOLOGY OF THE BLOOD SYSTEM
Exercise 1. Which of these words do you know? Check new words in a dictionary.

Write the translation of the words in the table.

inherited, adj [ herrtid]
equally, adv ['1:kwali]
clot, v [klot]
acquired, adj [o kwarard]
manage, v [ maenid3]
range, n [remnd3]

breakdown, n

[ 'breikdaon]

severity, n

[s1'veratr]

intervention, n

[ mto'venfon]

consumptive, adj

[kon samptiv]

deplete, v [di'pli:t]
bump, n [bamp]
jar, n [d3a:r]
bruising, n [ 'bru:.zig]
amongst, prep [0 mAnst]

survival, n [so'vATv(9)l]
ensure, v [in'[5:]
excessive, adj [1k 'ses1v]
lack, n [leek]

malignant, adj

[mo'lignont]

Exercise 2. Choose words from ex. 1 to fill in the gaps in sentences.
1. A

2. is @ hypodermic accumulation of blood, which occurs after an

Is the gravity of morbidity observed in a patient.

injury.
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3 Is exceeding the standard norm of something.

4 Is something which is received by someone from someone else.
5. refers to a characteristic that develops only after birth.

6. AN IS an action that is intended to improve a medical condition.
7. Theterm refers to something that is not enough.

Exercise 3. Read the text. Find the true sentences and correct the false ones.

1. Von Willebrand disease affects both men and women equally.

2. Von Willebrand disease is similar to consumptive coagulopathy in that it involves
a definciency in the ability of blood to clot properly.

3. Von Willebrand disease is an acquired syndrome in most cases.

4. Disseminated intravascular coagulation occurs in critically ill patients, especially

those with Gram-positive sepsis.

Hemophilia is passed down from mothers to their sons.

People with hemophilia have an increased ability to make blood clots.

Anemia refers to a deficiency of red blood cells and/or hemoglobin.

There are four main classes of anemia.

© 0o N o O

People with leukemia may become bruised, bleed excessively, or develop pin-

prick bleeds.
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The primary function of blood is to supply oxygen and nutrients as well as
constitutional elements to tissues and to remove waste products. Hormones and other
substances are also transported between tissues and organs with blood. Problems with
blood composition or circulation can lead to downstream tissue malfunction.

Von Willebrand disease is the most common inherited bleeding disorder. It is
similar to hemophilia in that it involves a definciency in the ability of blood to clot
properly. While it is mostly an inherited disease (with factors contributed by both
parents), von Willebrand disease may be an acquired syndrome in rare cases. Both men
and women are equally affected by this disorder.

In many cases treatment to manage the disease is not required. However, if
treatment is necessary, it may include a range of different interventions depending on
the severity. These involve medicine to increase the level of von Willebrand factor in
the blood (DDAVP), medicine to prevent the breakdown of clots (called
antifibrinolytic drugs), medicine to control heavy menstrual bleeding in women (often
birth control pills), or injection of clotting factor concentrates (containing von

Willebrand factor and factor VII1).
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Disseminated intravascular coagulation, which is also called consumptive
coagulopathy, is a pathological process in the body where the blood starts to coagulate
throughout the whole body. Hence, the body is depleted of its platelets and coagulation
factors, and there is a paradoxically increased risk of hemorrhage. It occurs in critically
il patients, especially those with Gram-negative sepsis (particularly meningococcal
sepsis) and acute promyelocytic leukemia.

Hemophilia is a disease where there is low or no blood protein, causing an inability
to produce blood clots. There are two types of Hemophilia: Type A, which is a
deficiency in factor VIII and Type B, (Christmas disease) a deficiency on factor IX.
Because people with hemophilia do not have the ability to make blood clots, even a
little cut may kill them, or the smallest bump or jar to the body could cause severe
bruising that doesn't get better for months. This disease is passed down from mothers
to their sons.

Anemia (AmE) or anaemia (BrE), from the Greek (Avaiuio) meaning "without
blood", refers to a deficiency of red blood cells (RBCs) and/or hemoglobin. This results
in a reduced ability of blood to transfer oxygen to the tissues, causing hypoxia. Since
all human cells depend on oxygen for survival, varying degrees of anemia can have a
wide range of clinical consequences. Hemoglobin (the oxygen-carrying protein in the
red blood cells) has to be present to ensure adequate oxygenation of all body tissues
and organs.

The three main classes of anemia include excessive blood loss, excessive blood
cell destruction or deficient red blood cell production.

Leukemia is a cancer of the blood or bone marrow characterized by an abnormal
proliferation of blood cells, usually white blood cells (leukocytes). It is part of the broad
group of diseases called hematological neoplasms. Damage to the bone marrow, by
way of displacing the normal marrow cells with increasing numbers of malignant cells,
results in a lack of blood platelets, which are important in the blood clotting process.
This means people with leukemia may become bruised, bleed excessively, or develop
pin-prick bleeds (petechiae). All symptoms may also be attributable to other diseases;

for diagnosis, blood tests and a bone marrow biopsy are required.
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Exercise 4. Focus on grammar: Present Simple Passive — positive and negative.
Present Simple Passive is used to say that something happens all the time or
repeatedly, or that something is true in general. This structure is used when the person
or object of an action is obvious or insignificant, or when the action or its result is
more important than the person or object.
Look at these sentences and complete the rules with Past Participle, not, are, is.
This disease is passed down from mothers to their sons.
For diagnosis, blood tests and a bone marrow biopsy are required.
In many cases treatment to manage the disease is not required.
e To make positive sentences in Present Simple Passive we use subject +am, __ or
____+ Past Participle
e To make negative sentences in Present Simple Passive we use subject +am,

or __+  + PastParticiple

Exercise 5. Fill in the gaps with the Present Simple active or passive of the verbs

in brackets.
The porphyrias are disorders in which the body 1 (produce) too much
porphyrin and insufficient heme. Excess porphyrins 2 (excrete) as waste in the

urine and stool. Unhealthy levels of heme and certain important enzymes 3
(cause) by overproduction and overexcretion of porphyrins. This4 _ (create)
various physical symptoms.

Biosynthesis of heme is a multistep process that 5 (begin) with simple
moleculesand 6 (end) with a large, complex heme molecule. Each step of the
chemical pathway 7 (direct) by its own task-specific protein, called an enzyme.
As a heme precursor molecule 8 (move) through each step, an enzyme 9

(modify) the precursor in some way. If a precursor molecule 10

(not modify), it cannot 11 (proceed) to the next step, causing a buildup of that
specific precursor. Owing to a defect in one of the enzymes of the heme biosynthesis

pathway, protoporphyrins or porphyrins 12 (prevent) from proceeding further
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along the pathway. These precursors 13 (accumulate) at the stage of the
enzyme defect causing an array of physical symptoms. Specific symptoms 14

(depend) on the point at which heme biosynthesis 15 (block).

Exercise 6. Fill in the table. Check the meaning of new words in a dictionary.

verb noun adjective

productive, unproductive,

reproductive

health
various
simplicity
remove
preventable, preventive
accumulate
causative
depend

block, blockage

Exercise 7. Use the word given in capitals at the end of each line to form a word
that fits in the gap in the same line.
1. The of heme is concentrated in the liver and PRODUCE

bone marrow.

2. As the disease progresses, the spleen may be in REMOVE
an attempt to try to improve the blood counts.
3. Most cancers are by changes in lifestyle or diet, PREVENTIVE

which will reduce the risk factors.
4. The net effect of this continued production is an abnormal
of precursor molecules and development of ACCUMULATE

some type of porphyria.
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5. 20-50% of patients with thrombocytosis had some
of veins or arteries. BLOCK
6. The type of treatment chosen on the type of Von DEPENDENCY

Willebrand disease.
7. Anemia develops when heavy bleeding CAUSATIVE

significant iron loss.

8. The immature cells begin to accumulate in VARIETY

organs and tissues.

Exercise 8. Focus on grammar: Present Simple Passive — questions.
Look at these questions and complete the rule.

What is transported between tissues and organs with blood?

What tests are required for the diagnosis of leukemia?

e We make Present Simple Passive questions with:

question word + am, __ or ___ + subject + Past Participle.

Exercise 9. Make questions with these words. Use Present Simple Passive.
Ask and answer the questions in pairs.

9.What / also / transport / between tissues and organs with blood?

10.Men or women / more / affect / by von Willebrand disease?

11.Treatment to manage von Willebrand disease / always / require?

12.How / disseminated intravascular coagulation / also / call?

13.What / the body / deplete of / with disseminated intravascular coagulation?

14.How / Hemophilia / pass down?

15.What / leukemia / characterize / by?

16.How / excess porphyrins / secrete / from the body?
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Exercise 10. Medical vocabulary: combining forms.

Study the meaning of combining forms:

Combining h(a)em/o- blast/o- myel/o- thromb/o-

form h(a)emat/o-

Meaning blood embryonic | bone marrow; | blood clot
cell spinal cord

Match medical terms 1-10 to their definitions a-j.

1 hematophobia, 2 blastopathy, 3 thrombophlebitis, 4 haemolytic, 5 myeloblast, 6
myelomalacia, 7 haematothermal, 8 thrombocytopenia, 9 blastocyst, 10

myelofibrosis

a) persistent and irrational fear of bleeding or the sight of blood - 1 hematophobia
b) an early embryonic stage of five to six days -
¢) having a permanent, relatively high and sustainable body temperature -

d) an abnormal drop in the number of blood cells involved in forming blood clots -

e) arare disease of the bone marrow in which fibrous scar tissue is built up -

f)  referring to or involving the destruction of erythrocytes with subsequent liberation
of hemoglobin -

g) acondition referring to softening of the spinal cord -

h) the inflammation of a vein with blood clot formation -

1) anomaly of blastula that develops in the first fifteen days after fertilization -

j) a cell of bone marrow from which white blood cells of the granulocytic series

develop -
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Supplementary Tasks

Exercise 1. Find information about the diseases listed below and complete the

table.

Name of the disease
and its main
characteristics

Causes of the disease

Symptoms of the
disease

Treatment of the
disease

Amyloidosis

Immune

Thrombocytopenia

Venous

Thrombosis

Giant cell arteritis

Wiskott Aldrich

syndrome
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Exercise 2. You are going to read an abstract of an article about a disease called
Thalassemia. Six sentences have been removed from the article. Choose from the
sentences A-G the one which fits each gap (1-6). There is one extra sentence which
you do not need to use.

Thalassemia

Thalassemia describes a group of inherited disorders characterized by reduced or
absent amounts of hemoglobin, the oxygen-carrying protein inside the red blood cells.
There are two basic groups of thalassemia disorders: alpha thalassemia and beta
thalassemia. !

All types of thalassemia are considered quantitative diseases of hemoglobin,
because the quantity of hemoglobin produced is reduced or absent. Usual adult
hemoglobin is made up of three components: alpha globin, beta globin, and heme.
2 Although both classes of thalassemia affect the same protein, the alpha and
beta thalassemias are distinct diseases that affect the body in different ways.

Humans normally make several types of the oxygen-carrying protein hemoglobin.
An individual’s stage in development determines whether he or she makes primarily
embryonic, fetal, or adult hemoglobins. All types of hemoglobin are made of three
components: heme, alpha (or alpha-like) globin, and beta (or beta-like) globin. All
types of thalassemia are caused by changes in either the alpha- or beta-globin gene.
These changes cause little or no globin to be produced. 3 All types of
thalassemia are recessively inherited, meaning that a genetic change must be inherited
from both the mother and the father. The severity of the disease is influenced by the
exact thalassemia mutations inherited, as well as other genetic and environmental
factors. There are rare exceptions, notably with beta thalassemia, where globin gene
mutations exhibit a dominant pattern of inheritance in which only one gene needs to be
altered in order to see disease expression.

Thalassemia may be suspected if an individual shows signs that are suggestive of
the disease. In all cases, however, laboratory diagnosis is essential to confirm the exact
diagnosis and to allow for the provision of accurate genetic counseling about

recurrence risks and testing options for parents and affected individuals. A complete
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blood count will identify low levels of hemoglobin, small red blood cells, and other red
blood cell abnormalities that are characteristic of a thalassemia diagnosis. * A
hemoglobin electrophoresis is a test that can help identify the types and quantities of
hemoglobin made by an individual. It can also detect structurally abnormal
hemoglobins that may be co-inherited with a thalassemia trait to cause thalassemia
disease or other types of hemoglobin disease. ° This can be performed to help
confirm the diagnosis and establish the exact genetic type of thalassemia.

Diagnosis of thalassemia can occur under various circumstances and at various
ages.®  This allows for early identification and treatment. Pregnant woman and
couples may choose prenatal testing in order to prepare for the birth of a baby that may
have thalassemia. Alternately, knowing the diagnosis during pregnancy allows for the

option of pregnancy termination.

A. For instance, a new mutation for alpha-thalassemia was discovered for the first
time among Iranian patients in 2004.

B. Since thalassemia trait can sometimes be difficult to distinguish from iron
deficiency, tests to evaluate iron levels are important.

C. Thalassemias are classified according to the globin that is affected, hence the
names alpha and beta thalassemia.

D. These conditions cause varying degrees of anemia, which can range from
insignificant to life threatening.

E. Sometimes DNA testing is needed in addition to the above screening tests.
Several states offer thalassemia screening as part of the usual battery of blood
tests done for newborns.

G. The thalassemias are, therefore, considered quantitative hemoglobin diseases.

Exercise 3. Translate into Ukrainian.
A patient, who suffers from congenital erythropoietic porphyria, has skin
photosensitivity. The accumulation of what compound in the skin can cause it?

A Protoporphyrin
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B Heme

C Uroporphyrinogen 1
D Uroporphyrinogen 2

E Coproporphyrinogen 3

Exercise 4. Translate into English.

VY XBOpOro po3mHMpeHHs BeH 1 TpoMO0(IedIT Ha MellaidbHI NOBEPXHI rOMUIKHU. Ska
BEHA ypaxxeHa?

A. ManoromizikoBa BeHa

B. 3aaHs BeIMKOrOMUTKOBA BEeHa

C. Mana miamikipHa BeHa

D. Benuka niamkipHa BeHa

E. [lepenHst BeTMKOrOMIiJIKOBa BEHA
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Exercise 5. Study the abbreviations and write their meaning in the table.

Abbreviation Meaning

AlIP

CLL

CML

DIC

EBV

HDN

ITP

PT

PTT

SLE
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UNIT 5
ANATOMY AND PHYSIOLOGY OF CARDIOVASCULAR SYSTEM
Exercise 1. Which of these words do you know? Check new words in a dictionary.

Write the translation of the words in the table.

base of heart [beis av ha:t]
apex, n [‘erpeks]

aorta, n [e1'0:ta ]

atrium, n ['ertriom]

cardiac output ['ka:diek "autput]
heart beat [ha:t bi:t]

heart rate [ha:t rert]

septum, n ['septom]

superior vena cava | [su: ‘praria(r) 'viino kava]

inferior vena cava [1n' frorior "vi:no kava]

pump, v [pAmp]

ventricle, n ['ventrikl]
pulmonary valve ['palmanari vealv]
tricuspid valve [trar'kaspid velv]
pulmonary artery ['pAlmonari "a:tori]
mitral valve [maitral vaelv]
aortic valve [er'o:tik vaelv]
coronary artery ['koranari ‘a:tori]

posterior descending | [pos'tiariar

artery dr'sendn "a:tori]

right marginal artery | [rart ‘'ma:d3mal "a:tori]

chordae tendineae [ 'ko:ds tendineae]

papillary muscle [pa'pilori ‘'masl]
fossa ovalis ['fbso ovalis]
trabecular carnea [tra 'bokular 'ka:neae]
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Exercise 2. Choose words from ex. 1 to fill in the gaps in sentences.

1.  isaterm used in cardiac physiology that describes the volume of blood
being pumped by the heart, in particular by the left or right ventricle, per unit time.

2. ___ isthe speed of the heartbeat measured by the number of contractions of
the heart per minute (bpm).

3. istypically a branch of the right coronary artery (70%, known as right
dominance).

4. The | colloguially known as the heart strings, are tendon-resembling
fibrous cord connective tissue that connect the papillary muscles to the tricuspid
valve and the bicuspid valve in the heart.

5. The ___ is a depression in the right atrium of the heart, at the level of the
interatrial septum, the wall between right and left atrium.

6. Thepurposeofthe  ismost likely to prevent suction that would occur with
a flat surfaced membrane and thus impair the heart's ability to pump efficiently.

7. Is superior and medially located portion of the heart opposite the

apex, which forms the upper border of the heart, lies just below the second rib,
and primarily involves the left atrium, part of the right atrium, and the proximal
portions of the great vessels.

8. and are considered as the two largest veins that carry

deoxygenated blood from lower and upper halves of the body into the heart.

Exercise 3. Read the text. Find the true sentences and correct the false ones.

1. The heart is responsible for pumping blood through the blood vessels by rhythmic
contractions.

Cardiac muscle can contract, but it can’t conduct electricity, like nerves.

The heart consists of 5 chambers.

The heart is located inside a protective sac called the epicardium.

o B~ W

There are two layers to the pericardium: the fibrous pericardium and the serous
pericardium.

6. The tricuspid valve is located between the right atrium and the right ventricle.
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7. When the heart begins to contract, the heart enters a phase called diastole, and the
atrium pushes blood into the ventricle.
8. The pulmonary semilunar valve lies between the right ventricle and the

pulmonary trunk.

Supernior

vena cava - §

-
G,

https://rnspeak.com/anatomy-and-physiology-of-the-
heart/#Cardiovascular System Anatomy and Physiology

The heart is a hollow, muscular organ. It is responsible for pumping blood through
the blood vessels by repeated, rhythmic contractions. The heart is composed of cardiac
muscle, an involuntary muscle tissue that is found only within this organ. It has a four-
chambered, double pump and is located in the thoracic cavity between the lungs. The
cardiac muscle is self-exciting, meaning it has its own conduction system.

The endocardium is the inner lining of the heart which consists of the endothelial
cells forming a smooth membrane, and a pocked and tribeculated surface (mainly the

ventricles, or lower pumping chambers). The myocardium is the muscular tissue of the
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heart. The myocardium is composed of specialized cardiac muscle cells with an ability
not possessed by muscle tissue elsewhere in the body. Cardiac muscle, like other
muscles, can contract, but it can also conduct electricity, like nerves. The blood to the
myocardium is supplied by the coronary arteries. The outer layer next to the
myocardium is known as the epicardium. This is the outer layer after endocardium and
myocardium that consists of a thin layer of connective tissue and fat. The pericardium
Is the thick, membranous sac that surrounds the heart. It protects and lubricates the
heart. There are two layers to the pericardium: the fibrous pericardium and the serous
pericardium. The serous pericardium is divided into two layers; in between these two
layers there is a space called the pericardial cavity.

The heart has four chambers, two atria and two ventricles. There are two atria on
either side of the heart. On the right side is the atrium that contains blood which is poor
in oxygen. The left atrium contains blood which has been oxygenated and is ready to
be sent to the body. The right atrium receives de-oxygenated blood from the superior
vena cava and inferior vena cava. The left atrium receives oxygenated blood from the
left and right pulmonary veins. The ventricle is a heart chamber which collects blood
from an atrium and pumps it out of the heart. There are two ventricles: the right
ventricle pumps blood into the pulmonary circulation for the lungs, and the left
ventricle pumps blood into the systemic circulation for the rest of the body.

The interventricular septum (ventricular septum, or during development septum
inferius) is the thick wall separating the lower chambers (the ventricles) of the heart
from one another.

The two atrioventricular (AV) valves are one-way valves that ensure that blood
flows from the atria to the ventricles, and not the other way. The two semilunar (SL)
valves are present in the arteries leaving the heart; they prevent blood from flowing
back into the ventricles. The sound heard in a heartbeat is the heart valves shutting.
The right AV valve is also called the tricuspid valve because it has three flaps. It is
located between the right atrium and the right ventricle. The tricuspid valve allows
blood to flow from the right atrium into the right ventricle when the heart is relaxed

during diastole. When the heart begins to contract, the heart enters a phase called
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systole, and the atrium pushes blood into the ventricle. Then, the ventricle begins to
contract and blood pressure inside the heart rises. When the ventricular pressure
exceeds the pressure in the atrium, the tricuspid valve snaps shut. The left AV valve is
also called the bicuspid valve because it has two flaps. It is also known as the mitral
valve due to the resemblance to a bishop's mitre (liturgical headdress). This valve
prevents blood in the left ventricle from flowing into the left atrium. As it is on the left
side of the heart, it must withstand a great deal of strain and pressure; this is why it is
made of only two cusps, as a simpler mechanism entails a reduced risk of malfunction.
There are two remaining valves called the semilunar valves. They have flaps that
resemble half-moons. The pulmonary semilunar valve lies between the right ventricle
and the pulmonary trunk. The aortic semilunar valve is located between the ventricle

and the aorta.

Exercise 4. Focus on grammar: Past Simple Passive — positive and negative.

Past Simple Passive is used to express a single or permanent action which took
place in the past, a succession of past actions, a recurrent action in the past. Past
Simple Passive is formed by means of the auxiliary verb to be in the Past Simple and
Past Participle (Participle Il) of the main verb.

Look at these sentences and complete the rules.

Blood was then pumped through the tricuspid valve into the right ventricle.

456 patients with hypertension were examined by clinical methods of
echocardiography and ambulatory blood pressure monitoring.

High blood pressure level was not revealed in that patient.

The results of treatment with angiotensin receptor antagonists were not
mentioned.

The pressure was measured.

The results were written down in case history.
e In positive sentences with I, he, she, it or singular nouns we use +

Participle I1.
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e In positive sentences with we, you, they or plural nouns we use +

Participle I1.

e Innegative sentences with I, he, she, it or singular nouns we use +
Participle I1.

e In negative sentences with we, you, they or plural nouns we use +
Participle I1.

e  Past Participle of regular verbs coincides in formwiththe  of these verbs.

e  Past Participle of irregular verbs is formed

Exercise 5. Fill in the gaps with the correct form of the verb in brackets.

The patient had been in her usual state of health until 18 months before the current
admission, when the blood pressure 1~ (to note) to be 140/90 mm Hg during a
routine appointment with her primary care physician. Therapy with oral contraceptive
pills2  (todiscontinue), but the blood pressure3  persistently  (to
elevate) when it 4  (to measure) at home and during subsequent clinical
evaluations. Results of duplex ultrasonography of the bilateral renal arterial vasculature
were normal, as were levels of thyrotropin, plasma free catecholamines, plasma
metanephrines, and aldosterone. Transthoracic echocardiography revealed normal
ventricular function, with no evidence of valvular disease or left ventricular
hypertrophy; the interventricular septal wall thickness was 11 mm (normal range, 7 to
11). Lisinopril 5 (to administer), and the blood pressure decreased to 120/80
mm Hg. The patient6 __ (to discharge) from the hospital.

Exercise 6. Fill in the table. Check the meaning of new words in a dictionary.

verb noun adjective
admit admitted
appoint appointed
discontinue discontinuation
elevation elevated
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measurement, measured, measuring,
measurability measurable
revealing revealed
range ranging, ranged
administration administrated
decreasing decreased
discharge, discharging | discharged

Exercise 7. Use the word given in capitals at the end of each line to form a
word that fits in the gap in the same line.
1. Four weeks before the current | swelling of the legs, ADMIT
abdominal distention, intermittent dyspnea on exertion, and fatigue
developed, and the patient was evaluated in the emergency
department of this hospital.
2. Because the blood pressure was persistently |, the dose of ELEVATION
lisinopril was increased and treatment with metoprolol and
nifedipine was initiated.
3. Furosemide was ___intravenously, and the patient reported ADMINISTER
a decrease in the dyspnea and swelling.
4. Computed tomographic (CT) angiography of the chest, REVEALING
performed after the administration of intravenous contrast material,
segmental and subsegmental pulmonary emboli in the right
lower lobe, with no evidence of strain on the right side of the heart
or of pulmonary infarction.
5. The aldosterone level cannot be used to rule out primary MEASURE
aldosteronism without a concurrent __ of renin activity to
determine the aldosterone-to-renin ratio.
6. The development of symptoms after of therapy DISCONTINUED

increases the possibility of heart diseases.
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7. After from the hospital, the patient participated in a DISCHARGING

cardiac rehabilitation program to improve his exercise tolerance,

after which he returned to work.

8. Epinephrine use was associated with increased rates of return of DECREASE

pulses, but rates of 1-month survival and neurologically

favourable survival.

Exercise 8. Focus on grammar: Past Simple Passive — questions.

Look at these questions and complete the rule.

Was the patient discharged from the hospital?

What valve was blood pumped into the right ventricle through?

We make Past Simple Passive questions with:

+ subject + or question word + + subject +

Exercise 9. Ask questions to the words in bold type using Past Simple Passive.

1.

A 56-year-old female patient was referred to our institution for atypical chest
pain and palpitations.

The patient was continued on treatment for fungal infective endocarditis and
transferred to another hospital.

Automatic implantable cardioverter-defibrillator devices were used for a wide
variety of cardiac conditions including secondary prevention of sudden cardiac
death for patients with a previous cardiac arrest who have sustained ventricular
tachycardia, coronary artery disease, nonischemic dilated cardiomyopathy,
hypertrophic cardiomyopathy, and genetic arrhythmia syndromes.

The symptoms were associated with some episodes of nausea, vomiting, and
loose semisolid stools.

The patient was sent for evaluation to the emergency room by his cardiologist.
The patient was initially diagnosed with viral gastroenteritis and his symptoms
of nausea, vomiting, and diarrhea resolved within 2 days.

Over 150,000 valve replacements were performed in the United States and over

80% of these procedures utilized bioprosthetic valves.
63



8. Transesophageal echocardiogram was performed showing an acute thrombosis

of the bioprosthetic mitral valve with severe mitral stenosis and regurgitation.

Exercise 10. Medical vocabulary: combining forms.

Study the meaning of combining forms:

Combining cardio- tachy- brady- endo-

forms

Meaning relating to the | fast slow innermost, within
heart

Match medical terms 1-10 to their definitions a-j.

1 cardioacceleration, 2 bradycardia, 3 endocarditis, 4 tachycardia, 5 tachyphylaxis,

6 bradyasystole, 7 cardiodynia, 8 cardioblast , 9 pericardiocentesis, 10 bradykinin

a) anincrease in the heartbeat rate — 1 cardioacceleration

b) painintheheart—

c) heart rate that exceeds the normal resting rate —

d) anembryonic cell that develops into the heart —

e) a condition wherein an individual has a very slow heart rate, typically defined as
a resting heart rate of under 60 beats per minute (BPM) in adults —

f) inflammation of the inner layer of the heart —

g) the removal of fluid from the pericardium for therapeutic or diagnostic purposes

h) amedical term describing an acute, sudden decrease in response to a drug after its
administration —

1) aterm encompassing many different types of rhythms —

j) aninflammatory mediator, a peptide, that causes blood vessels to dilate (enlarge),

and therefore causes blood pressure to fall —
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Supplementary Tasks
Exercise 1. Look at the picture, read the text, then watch the video on YouTube -
https://www.youtube.com/watch?v=UWNL2XqF0sQ.

SUPEnon vena cava

Sorta
lefy pulenonary artecy
pencarcium {Cut away)
pulmonary tunk

auricle of fight atrium

auriche of left atrium

right atrium left coronary artery

left marginal artery
diagonal artery

right coronary artery

conus arteriosus brevis

antenion Intesventricular artery

right ventricular artery and viin Qreat candiac vein

) feft ventriche
right marginal artery

right ventricle apex

While it is convenient to describe the flow of the blood through the right side of
the heart and then through the left side, it is important to realize that both atria contract
at the same time and that both ventricles contract at the same time. The heart works as
two pumps, one on the right and one on the left that works simultaneously. The right
pump pumps the blood to the lungs or the pulmonary circulation at the same time that
the left pump pumps blood to the rest of the body or the systemic circulation. Venous
blood from systemic circulation (deoxygenated) enters the right atrium through the
superior and inferior vena cava. The right atrium contracts and forces the blood through
the tricuspid valve (right atrioventricular valve) and into the right ventricles. The right
ventricles contract and force the blood through the pulmonary semilunar valve into the
pulmonary trunk and out the pulmonary artery. This takes the blood to the lungs where
the blood releases carbon dioxide and receives a new supply of oxygen. The new blood
is carried in the pulmonary veins that take it to the left atrium. The left atrium then
contracts and forces blood through the left atrioventricular, bicuspid, or mitral, valve
into the left ventricle. The left ventricle contracts forcing blood through the aortic
semilunar valve into the ascending aorta. It then branches to arteries carrying oxygen

rich blood to all parts of the body.
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Exercise 2. Answer the questions about the text and the film using the

following diagrams:

blood flows from blood travels from

blood flows through blood returns from

blood flows into blood is (then) pumped into

blood enters blood is (then) pumped through

blood leaves blood out of

blood moves

1. How many beats does your heart do every day?

2. What vena does blood enter the heart through?

3. Where does deoxygenated blood travel from superior and inferior vena cava?
4, Where does it move then?

5. Where does blood pass through the right and left pulmonary arteries?
6. What veins does oxygenated blood return from the lungs through?

7. What is the receiving chamber of oxygenated blood?

8. Where does blood move from left atrium past bicuspid valve?

9. What valve does blood enter the aorta through?

10.  What system does blood move to the body through?
11.  Let’s speak about the heart walls. What are they?

Exercise 3. Translate into Ukrainian.

A 47-year-old man is brought to the emergency department 2 hours after the
sudden onset of shortness of breath, severe chest pain, and sweating. He has no history
of similar symptoms. He has hypertension treated with hydrochlorothiazide. He has
smoked one pack of cigarettes daily for 30 years. His pulse is 110/min, respirations are
24/min, and blood pressure is 110/50 mm Hg. A grade 3/6, diastolic blowing murmur
is heard over the left sternal border and radiates to the right sternal border. Femoral
pulses are decreased bilaterally. An ECG shows left ventricular hypertrophy. Which of
the following is the most likely diagnosis?

(A) Acute myocardial infarction
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(B) Aortic dissection
(C) Esophageal rupture
(D) Mitral valve prolapse

(E) Pulmonary embolism

Exercise 4. Translate into English.

3nopoBa 4-piuHa JiBUMHKA MPOXOAUTH O0OCTexKEeHHSA. CUCTOMIYHUI IIyM THUITY
2/6 9yTH B3[IOBK BEPXHBOTO JIIBOTO KPAO TPYAUHU. S2 MHUPOKO PO3MICTUIIOETHCS Ta HE
3MIHIOETbCS B 3aJIEKHOCTI BiJ JuxaHHSA. M'Skuil cepeaHbO-I1aCTONIYHUNA IyM
IPOCIIYXOBYETbCS Y3JI0BK HW)KHBOI'O JIIBOTO Kparw TpyAMHU. [HIII pe3ynbTatu
00CTeKEHHsI HE BKa3ylOTh Ha OyAb-sKl BIIXWICHHS BiJ HOpMH. SIKMil 3 HACTYyMHHUX
BapiaHTIB € HAHOUIbII BIPOT1AHUM J[1arHO30M?
(A) AopTasibHHiA CTEHO3
(B) dedekt MiknepeacepaHoi IeperopoaKku
(C) Koapkrariist aopTH
(D) Iponarc MiTpaabHOTO KiIanaHa
(E) Biakpura aprepianbHa mpoTOKa
(F) Ctenos nereneBoi aprepii
(G) Terpana damno
(H) Tpancno3wuitist MaricTpajibHUX apTepii
(I) AedexT MiXILTYHOUKOBOI IEPErOPOAKH

(J) Cepiie Oe3 maroutoriii
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Exercise 5. Study the abbreviations and write their meaning in the table.

Abbreviation Meaning

ABPM

ACE

ACS

ASD

BP

bpm

CT

ECG

MiI

RVH
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UNIT 6
THE PATHOLOGY OF CARDIOVASCULAR SYSTEM
Exercise 1. Which of these words do you know? Check new words in a dictionary.

Write the translation of the words in the table.

hypertension, n

[ harpo'tenfon]

accelerate, v

[ok 'selorert]

Scar, n

[ska:r]

heart failure

[ ferljo(r)]

engorge, v [In'go:d3]
angina pectoris [en dzams]
swelling, n ['swelin]

pulmonary edema

[ 'pulmoanarir di:ma]

fibrin, n ['fibrin]
stringy, adj ['strimi]

clot, clot, v/n [klpt]
atherosclerosis, n [ aBaraskla'rousis]
plaque, n [plak]
rupture, v [ raptfor]
crack, n [kraek]
starve, v [sta:v]
exertion, n [19'z3:fon]
ischemia, n [1'ski:mia]
valve, n [veelv]
chamber, n [ 'tfermba(r)]

myocardial infarction, n

[ maro 'ka:diol m fa:kfon]
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Exercise 2. Choose words from ex. 1 to fill in the gaps in sentences.
1. Is a medical condition in which the long-term force of the blood against
artery walls is chronically strong enough that may eventually cause health

problems, such as heart disease.

2. Is a disease in which the inside of an artery narrows due to the build up
of plaque.
3. in the arteries is a fatty, waxy substance that forms deposits in the artery

wall that can narrow the artery and reduce blood flow.
4, IS a condition characterized by reduced blood supply of the heart muscle,
due to coronary artery disease (atherosclerosis of the coronary arteries).

5. Is chest pain or pressure, usually due to obstruction of blood

flowto the heart muscle or spasm of the coronary arteries.

6. commonly known as heart attack — is the interruption of blood

supply to a part of the heart, causing heart cells to die.

7. Is a condition when the heart is unable to pump enough blood to

the body’s tissues and results in shortness of breath, excessive tiredness, and leg
swelling.

8. is fluid accumulation in the tissue and air spaces of the lungs

which may lead to impaired gas exchange and may cause respiratory failure.

Exercise 3. Read the text. Find the true sentences and correct the false ones.

1. Hypertension is defined as systolic pressure over 100 and diastolic over 60 mmHg.

2. Atherosclerosis is characterized by plaque deposits that affect the inner lining of
an artery and block the flow of blood.

3. Angina pectorisisusually caused by increased calcium demand when the heart is
working harder than usual.

4. Acute myocardial infarction causes the damage to or death of part of the heart

muscle.
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5. The heart muscle affected by acute myocardial infarction if it is not treated within
a few hours will recover soon and be replaced by scar tissue.

6. Abnormality of the lower left chamber of the heart means that the left ventricle
cannot pump blood out to the body as fast as it returns from the lungs.

7. Inright-sided heart failure, the lower right chamber of the heart (right ventricle)
pumps blood to the lungs as fast as it returns from the body through the veins.

8.  Congestive heart failure of the right ventricle often is caused by abnormalities of

the heart septa and bronchial disorders.

Heart

Normal Blocked

https://www.carolina.com/images/teacher-resources/items/large/cardiovascular-diseases-
INFOGRAPHIC.jpg

@& adii @)

Cardiovascular disease refers to the class of diseases that involve the heart and/or
blood vessels.
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Hypertension is a medical condition wherein the blood pressure is chronically
elevated. Hypertension is defined as systolic pressure over 140 and diastolic over 90
mmHg. As blood flows and pushes against walls, it stretches the arteries that causes
microscopic tears in the arterial wall and accelerates degenerative changes.

Atherosclerosis is the hardening of arteries. It affects the inner lining of an artery
and is characterized by plaque deposits that block the flow of blood. Plaques are made
of fatty substances, cholesterol, waste products from the cells, calcium, and fibrin, a
stringy material that helps clot blood. The inner layer of the artery wall thickens, so
blood flow and oxygen delivery are decreased. Plaques can rupture or crack open,
causing the sudden formation of a blood clot (thrombosis). Atherosclerosis can cause
a heart attack or even it can cause a stroke.

Myocardial ischemiais a condition during which the heart tissue is slowly or
suddenly starved of oxygen and other nutrients usually due to blockage of an artery by
atherosclerosis. When blood flow is completely blocked to the heart, ischemia can lead
to a heart attack. Ischemia can be silent or symptomatic. Symptomatic ischemia is
characterized by chest pain called angina pectoris.

Angina pectorisis the chest pain due to ischemia. It is usually caused by increased
oxygen demand when the heart is working harder than usual. Stable angina occurs
during exertion, can be quickly relieved by resting and lasts from three to twenty
minutes. Unstable angina, which increases the risk of a heart attack, occurs more
frequently, lasts longer, is more severe, and may cause discomfort during rest or light
exertion.

Acute myocardial infarction (AMI/MI) or heart attack is the death of or damage to
part of the heart muscle because the supply of blood to an area of heart muscle is
severely reduced or stopped. The blockage usually is caused by atherosclerosis, the
build-up of plaque in the artery walls, and/or by a blood clot in a coronary artery.If it
is not treated within a few hours, the affected heart muscle will die and be replaced by
scar tissue. Often, this blockage leads to arrhythmias and may bring about sudden
death.
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Heart failure is a condition in which the heart has lost the ability to pump enough
blood to the body’s tissues. HF caused by abnormality of the lower left chamber of the
heart (left ventricle) means that the left ventricle cannot pump blood out to the body as
fast as it returns from the lungs. Because blood cannot get back to the heart, it begins
to back up in the blood vessels of the lungs. Some of the fluid in the blood is forced
into the breathing space of the lungs, causing pulmonary edema. A person with
pulmonary edema has shortness of breath, which may be severe and life threatening.
In right-sided heart failure, the lower right chamber of the heart (right ventricle) cannot
pump blood to the lungs as fast as it returns from the body through the veins. Blood
then engorges the right side of the heart and the veins. Fluid backed up in the veins is
forced out into the tissues, causing swelling (edema), usually in the feet and legs.
Congestive heart failure of the right ventricle often is caused by abnormalities of the
heart valves and lung disorders. When the heart cannot pump enough blood, it tries to
make up for this by becoming larger. When this happens, the heart chamber becomes
larger and the muscle in the heart wall becomes thicker. The heart also compensates by
pumping more often to improve blood output and circulation. Eventually, as the
condition worsens over time, these measures are not enough to keep the heart pumping
enough blood needed by the body. For most people, heart failure is a chronic disease
with no cure. However, it can be managed and treated with medicines and changes in

diet, exercise, and lifestyle habits.

Exercise 4.Focus on grammar: Future Simple Passive — positive and negative.
The Future Simple Passive is used to denote future action as a fact, succession of
future actions, repeated actions in the future. The actions will be directed towards the
subject from the person or thing expressed by the object (the doer of the action).
The Future Simple Passive is formed by means of the Future Simple of the
auxiliary verb “to be’” and Past Participle (Participle Il) of the notional verb.
Analyze the sentences. Translate them and explain the rules.
If it is not treated within a few hours, the affected heart muscle will die and will

be replaced by scar tissue.
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The blood pressure will not be normalized without using medicines.

Oxygen delivery will be decreased due to plaque deposits that block the flow of
blood.

Will the stable angina be quickly relieved by resting for 20 minutes?

In positive sentences with the subject in the 1-st person singular/plural we use

In positive sentences with the subject in the 2-nd and 3-rd person singular/plural we

use

In negative sentences with the subject in the 1-st person singular/plural we use

In negative sentences with the subject in the 2-nd and 3-rd person singular/plural we

use

Exercise 5. Fill in the gaps using Future Simple Passive for the verbs in brackets.

1.

Angina pectoris 1 (to treat) by traditional medical care although some
alternative therapies are known.

Ischemic heart disease 2 (to cause) by reduced blood supply to the heart.
The heart attack 3 (to provoke) by ischemia, when the blood flow is
completely blocked to the heart.

If myocardial infarction is not treated within a few hours, the affected heart muscle
4 (todamage) and 5 (to replace) by scar tissue.

The heart failure of the right ventricle 6 (to observe) if the patient has

abnormalities of the heart valves and lung disorders.

The patient7 (to assure) that his heart failure 8 (to manage)and
9 (to treat) with medicinesand changes in diet.
Heart attack 10 (to trigger) by many risk factors: previous cardiovascular

disease, unhealthy lifestyle.
The risk of recurrent myocardial infarction 11 (to decrease) by strict blood

pressure management and changes in lifestyle.
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Exercise 6. Fill in the table. Check the meaning of new words in a dictionary.

verb noun adjective
characterization,
character
reduce reducible, reduced, reducing
inflammability,
inflammation
block blocking, blocked
normalize abnormity, abnormality,
abnormalization
symptomize symptomatic
shorten short, shortness
management, manager manageable, managed,
managing

Exercise 7. Use the word given in capitals at the end of each line to form a word

that fits in the gap in the same line.

1. Hypertension is a common disorder

by elevated CHARACTER

blood pressure over the normal values of 100/60 mmHg.
of blood flow to the heart of a person, REDUCE

2. When there is a

then it may be a sign of ischemic heart disease.

3. Atherosclerosis may be defined as a chronic

of the blood vessels.

response INFLAME

4. Lack of blood flow can be due to ischemia caused by BLOCK

or hemorrhage.

5. HF caused by

NORMALIZE

of the lower left chamber of the heart SYMPTOM

means that the left ventricle cannot pump blood out to the body as

fast as it returns from the lungs.

6. Ischemia can be silent or
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7. A person with pulmonary edema has of breath, which MANAGE
may be severe and life threatening.
8.The risk of a recurrent myocardial infarction decreases with strict

blood pressure and lifestyle changes.

Exercise 8. Focus on grammar: The Future Simple Passive — questions.
Look at these questions and complete the rule.
When will the blood pressure be elevated?
Why will the affected heart muscle be replaced by scar tissue?

e We make The Future Simple Passive questions with:

question word + or + subject +

Exercise 9. Make questions with these words. Use The Future Simple Passive. Ask
and answer the questions in pairs.

. When / the blood pressure/ elevate?

. In what way / atherosclerosis / characterize?

. How /symptomatic ischemia / characterize?

. For how long /the attack of stable angina after exertion / relieve?

. Why / the supply of blood to an area of heart muscle / severely reduce or stop?

. On what circumstances / the affected heart muscle / replace by scar tissue?

. Where / the swelling / causeby complications of right-sided heart failure?

co N o o1 b W DN PP

. By what disorders / the congestive heart failure of the right ventricle / often cause?

Exercise 10.Medical vocabulary: combining forms.

Study the meaning of combining forms:

Combining hyper- myo- thrombo- peri-

form

Meaning excessive, muscle blood clot around
above normal
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Match medical terms 1-10 to their definitions a-j.

1 thrombosis, 2 hyperlipidemia, 3 periarteritis, 4 thrombophlebitis, 5 myopathy, 6

myocarditis, 7 myocardiofibrosis, 8 periarthritis, 9 hypertension, 10 pericardiectomy

a) acommon disorder characterized by elevated blood preassure persistently
exceeding 140 mm Hg systolic or 90 mm Hg diastolic — 9 hypertension

b) formation of a blood clotinside a blood vessel, obstructing the flow of blood
through the circulatory system-

¢) inflammation of heart muscle -

d) systemic necrozing inflammation of muscular arteries -

e) inflammation of superficial veins, usually in legs, often occurs in conjunction with
thrombosis -

f)  excessive amounts of lipids (cholesterol, phospholipids, triglycerides) -

g) weakening of heart muscle that diminishes cardiac function -

h) inflammation of tissues around the joint —

1)  surgical removal of part or most of pericardium —

J)  excess deposition of extra-cellular matrix in the cardiac muscle -

Supplementary Tasks
Exercise 1. Read the text and fill in the table.

Arteriosclerosis is the hardening of arterial walls that causes them to become
thickened and brittle. This hardening results from a build-up of a plaquelike substance
composed of cholesterol, lipids, and cellular debris (atheroma).Over time, it builds up
on the inside lining (tunica intima) of the arterial walls. The lumen narrows as the
plaque becomes larger. After a while, it becomes difficult for blood to pass through the
blocked areas. Tissues distal to the occlusion become ischemic. In many instances,
blood hemorrhages into the plague and forms a clot (thrombus) that may dislodge.
When a thrombus travels though the vascular system it is called an embolus (plural,
emboli). Emboli in venous circulation may cause death. Emboli in arterial circulation

commonly lodge in a capillary bed and cause localized tissue death (infarct).
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Sometimes plague weakens the vessel wall to such an extent that it forms a bulge
(aneurysm) that may rupture.

Arteriosclerosis usually affects large- or medium sized arteries, including the
abdominal aorta; the coronary, cerebral, and renal arteries; and major arteries of the
legs (femoral arteries). One of the major risk factors for developing arteriosclerosis is
an elevated cholesterol level (hypercholesterolemia). Other major risk factors include
age, family history, smoking, hypertension, and diabetes.

Treatment for arthrosclerosis varies depending on the location and symptoms. In
one method, occluding material and plaque are removed from the innermost layer of
the artery (endarterectomy). In this procedure, the surgeon opens the site and removes
the plaque, there-by resuming normal blood flow.

Coronary Artery Disease. Failure of the coronary arteries to deliver an adequate
supply of blood to the myocardium is called coronary artery disease (CAD). Its major
cause is the accumulation of plaque which causes the walls of the artery to harden
(arteriosclerosis). With partial occlusion, localized areas of the heart experience
oxygen deficiency (ischemia). When the occlusion is total or almost total, the affected
area of the heart muscle dies (infarction). The clinical signs and symptoms of
myocardial infarction (MI) typically include intense chest pain (angina), profuse
sweating (diaphoresis), paleness (pallor), and labored breathing (dyspnea). Arrhythmia
with an abnormally rapid heart rate (tachycardia) or an abnormally slow heart rate
(bradycardia) may also accompany an MI. The rapid elevation of cardiac enzymes
troponin T, troponin |, and creatinine kinase (CK) at predictable times following Ml
helps differentiate MI from pericarditis, abdominal aortic aneurysm (AAA), and acute
pulmonary embolism.

When angina cannot be controlled with medication, surgical intervention may be
necessary. In percutaneous transluminal coronary angioplasty (PTCA), a deflated
balloon is passed through a small incision in the skin and into the diseased blood vessel.
When the balloon inflates, it presses the occluding material against the lumen walls to
force open the channel. After the procedure, the physician deflates and removes the

balloon. Sometimes, the physician will place a hollow, thin mesh tube (stent) on the
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balloon and position it against the artery wall. It remains in place after the balloon
catheter is removed and keeps the artery opened.

A more invasive procedure involves rerouting blood around the occluded area
using a vein graft that bypasses the obstruction (coronary artery bypass graft [CABG]).
One end of the graft vessel is sutured to the aorta and the other end is sutured to the
coronary artery below the blocked area. This graft reestablishes blood flow to the heart
muscle.

Endocarditis is the inflammation of inner lining of the heart and its valves. It may
be noninfective in nature, caused by thrombi formation, or infective, caused by various
microorganisms, bacteria viral or fungal. Congenital valvular defects, scarlet fever,
rheumatic fever, calcified bicuspid or aortic valves, mitral valve prolapse, and
prosthetic valves are predisposing factors. Bacteria traveling in the bloodstream
(bacteremia) may lodge in the weakened heart tissue and form small masses called
vegetations composed of fibrin and platelets. VVegetations usually collect on the leaflets
of the valves and their cords, causing a backflow of blood (regurgitation) or scarring.
Vegetations may dislodge (embolize) and travel to the brain, lungs, kidneys, or spleen.
Scaring of the valves may cause them to narrow (stenosis) or not close properly
(insufficiency). Although medications may prove helpful, if heart failure develops as a
result of damaged heart valves, surgery may be the only option. Whenever possible,
the original valve is repaired. When the damage is extensive, a mechanical or
bioprosthetic valve may be used. Patients who are susceptible to endocarditis are given
antibiotic treatment to protect against infection prior to invasive procedures
(prophylactic treatment).

Varicose veins are enlarged, twisted, superficial veins. They develop when the
valves of the veins do not function properly (incompetent) and fail to prevent the
backflow of blood. Blood accumulates and the vein becomes engorged and distended.
Excess fluid eventually seeps from the vein, causing swelling in surrounding tissues
(edema).Varicose veins may develop in almost any part of the body, including the
esophagus (varices) and rectum (hemorrhoids), but occur most commonly in the

saphenous veins of the lower legs. Types of varicose veins include reticular veins,
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which appear as small blue veins seen through the skin, and “spider” veins
(teleangiectases), which look like short, fine lines, starburst clusters, or weblike mazes.
Varicose veins of the legs are not typically painful but if lesions open or pain is present,
treatment includes laser ablation, microphlebectomies, sclerotherapy, and occasionally
ligation and stripping for heavily damaged or diseased veins. The same methods are
used as an elective procedure to improve the appearance of the legs. Treatment of mild
cases of varicose veins includes use of elastic stockings and rest periods during which
the legs are elevated.

Oncology. The most common primary tumor of the heart is composed of mucous
connective tissue (myxoma); however, these tumors tend to be benign. Some myxomas
originate in the endocardium of the heart chambers, most arise in the left atrium.
Occasionally, they impede mitral valve function and cause a decrease in exercise
tolerance, dyspnea, fluid in the lungs (pulmonary edema), and systemic problems,
including joint pain (arthralgia), malaise, and anemia. These tumors are usually
identified and located by two dimensional echocardiography. When present, they
should be excised surgically. Most malignant tumors of the heart are the result of a
malignancy originating in another area of the body (primary tumor) that has spread
(metastasized) to the heart. The most common type originates in a darkly pigmented
mole or tumor (malignant melanoma) of the skin. Other primary sites of malignancy
that metastasize to the heart are bone marrow and lymphatic tissue. Treatment of the

metastatic tumor of the heart involves treating of the primary tumor.

Condition Symptoms Treatment

Arteriosclerosis

Coronary artery

disease

Endocarditis
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Varicose veins

Oncology

Exercise 2. Read the text below and decide which answer A, B, C of D best fits
each space.

The Pathology of Cardio-vascular System
Many cardiac disorders, especially coronary artery 1~ and valvular 2. are
3. with a genetic predisposition. Thus, a complete history as well as a physical

4 IS5 in the diagnosis of cardiovascular disease. Although some of the

most serious cardiovascular diseases have few 6 and symptoms, when they occur
, they may include 7 pain (angina), palpitations, 8 difficulties (dyspnea),
cardiac irregularities (arrhythmias) and loss of 9 (syncope). The location,
duration, pattern of radiation, and severity of pain are important qualities in
differentiating the various forms of cardiovascular disease and 10 and
noninvasive tests are usually required to confirmor ruleouta 1l disease. For
diagnosis, treatment, and management of cardiovascular disorders, the medical
services of a specialist may be warranted. Cardiology is the medical specialty 12
with disorders of the cardiovascular system. The physician who treats these disorders

is called a cardiologist.

1 A malady B disease C accident D affliction

2 A disorders B infections C abnormalities D disturbances
3 A connected B associated C involved D related

4 A review B exploration C expertise D examination
5 A valuable B fundamental C essential D considerable
6 A signs B marks C indications D traits

7 A breast B stomach C neck D chest
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8 A inhalating B watching C breathing D hearing

9 A mentality B mind C consciousness D perception
10  Aagressive B violant C invasive D subcutaneous
11 A suspected B supposed C imagined D assumed

12 Arrelated B preoccupied C interested D concerned

Exercise 3. Translate into Ukrainian.

A 62-year-old man comes to the physician because of a 2-month history of progressive
fatigue and ankle swelling. He had an anterior myocardial infarction 3 years ago and
has had shortness of breath with mild exertion since then. Current medications include
labetalol and daily aspirin. He has smoked one-half pack of cigarettes daily for 30
years. His pulse is 100/min and regular, respirations are 20/min, and blood pressure is
130/75 mm Hg. There are jugular venous pulsations 5 cm above the sternal angle.
Crackles are heard at both lung bases. Cardiac examination shows an S3 gallop. There
Is edema from the midtibia to the ankle bilaterally. Further evaluation of this patient is
most likely to show which of the following findings?

(A) Decreased pulmonary capillary wedge pressure

(B) Impaired contractility of the left ventricle

(C) Prolapse of the mitral valve

(D) Thrombosis of the superior vena cava

(E) Ventricular septal defect
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Exercise 4. Translate into English.

47-piuHOTO YOJIOBIKA JOCTABIEHO IO BIJIUICHHS HEBIAKIAJHOI JOMOMOTH 4epe3 2
TOJIMHU MICJISI palTOBOTO Hamaay 3aJMIIKH, CUIBHOTO 0OJII0 Y TPYISX Ta MITIMBOCTI.
[ToniOHUX CUMOTOMIB y HROTO B aHaMHe31 He Oyno. BiH XBopie Ha rinepreH3ito, Ky
JKy€e TIIpOXJ0pOTia3iJoM, BHUKYpPIOE OJIHY IMauKy IUTapoOK Ha JI€Hb MPOTATrOM
octanHix 30 pokiB. IIpu obctexxenni - mynbc 110/xB., yacrota auxaHHsa 24/XB.,
aprepiasnibuit THCK 110/50 MM pr.cT. IIpu ayckynprarii mo giBoMy Kparo IpyIHUHU
BUCIIYXOBYEThCS JIYIOUUM J1aCTOJIYHMM IIyM 3/6 CTyNeEHIO 3 ippajialli€lo B MpaBUit
Kpail rpyaaunu. I[lynbcaliist cterHoBux aptepiil ociiadneHa 3 06ox 6okiB. Ha EKT -
rinepTpodis J1iBoro nuryHouka. [1{o 3 HacTynmHoro € Haitb1IbII BIPOTIAHUM J1arHO30M?
(A) T'octpuii iHpapkT Miokapaa

(B) Po3mapyBaHHs a0pTH

(C) Po3puB cTpaBoxoy

(D) IIponaric CTyI0K MITPajIbHOTO KJIallaHy

(E) JIereneBa emOoutist
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Exercise 5. Study the abbreviations and write their meaning in the table.

Abbreviation Meaning

AS

ASHD

CABG

CAD

CK

DVT

HTN

HF

MVP

PTCA
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Write the translation of the words in the table.

UNIT 7

CHEMICAL PROCESSES OF DIGESTION

Exercise 1. Which of these words do you know? Check new words in a dictionary.

agent, n

[ ‘erdzont]

enzyme, n

[ 'enzaim]

continuously, adv

[kon'tmjuosli]

carbohydrate, n

[ 'ka:bou hardrert]

amylase, n [‘eem1 leiz]
starch, n [sta:t[]
convert, v ['konvs3:t]
line, v [lamn]
intrinsic, adj [1n'trinsik]

constituent, n

[kon stitjuont]

forerunner, n [ fo: rAng]
villus, n ['vilos]

pl. villi [ 'VIlAT]
chyme, n [karm]
globule, n ['globju:l]
maltose, n [ 'mo:ltous]
protease, n ['proutr eis]
lactose, n ['leektous]

intolerance, n

[1ntolorans]

Exercise 2. Choose words from ex. 1 to fill in the gaps in sentences.

1. Bile contains bile salts which interact with fat

droplets.

2. Digestive

and divide them into smaller

aid in digestive processes, which are the reactions that break

food molecules into smaller pieces prior to absorption.
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3. Enzymesbreak _into pieces called monosaccharides.

4. lodine solution can be used to test if thereis _ present in food.

5. When a substance binds to the enzyme, the enzyme will thenreactto  the
substance into product.

6. Starchisbrokendowninto by amylase in saliva.

7. Complex proteins are broken down into simpler proteins by  found in
gastric juices secreted by the stomach.

8. The __ in the small intestines play an important role in the absorption of

nutrients.

Exercise 3. Read the text. Find the true sentences and correct the false ones.

1. The main places where chemical digestion happens are the mouth, stomach and
large intestine.

2. The mouth begins the process of carbohydrate digestion through the action of
saliva.

3. Food stays in the stomach for approximately 5-6 hours.

4. Villi have cells that produce intestinal enzymes which complete the digestion of

peptides and sugars.

Most of the food absorption doesn’t take place in the jejunum and the ileum.

Lipases break down fats into fatty acids and glycerol.

Salivary amylase functions bestat pH 7 or8.

©© N o o

The chemical digestion that begins in the small intestine is a result of pancreatic

secretions.
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Digestive enzymes

X x__ah
? _a Starch AMYLASE > 8 3maltose

T ) '/‘ a
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fatty acids &

* u glycerol
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The gastrointestinal system is responsible for the breakdown and absorption of
various foods and liquids. Many different organs have essential roles in the digestion
food. Chemical digestion starts in the mouth and continues into the intestines. In
chemical digestion, food is broken down by the action of chemical agents. They are the
following: enzymes, acids and bile. Several different enzymes break down
macromolecules into smaller molecules the body can use.

The main places where chemical digestion happens are the mouth, stomach and
small intestine. In the mouth food mixes with saliva and begins the process of
carbohydrate digestion through the action of saliva. The enzyme, salivary amylase,
starts the chemical digestion of starch, converting it from a polysaccharide to the

disaccharide maltose.
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The stomach starts chemical digestion of protein. Secretions from the stomach
lining consist of about two liters of hydrochloric acid, pepsin, and other fluids. A very
Important constituent of gastric juices is pepsinogen. It is not an enzyme but a
forerunner of the enzyme pepsin. The hydrochloric acid increases the acidity of the
stomach contents to a pH of 2 or lower. And then pepsinogen is converted to pepsin,
an active enzyme which begins the chemical digestion of proteins into peptides.
Salivary amylase functions best at pH 6 or 7. It breaks starches down adding a water
molecule into the starch compound. Therefore, it becomes inactive when it reaches the
stomach. Food stays in the stomach for approximately 3-4 hours and moves through
another sphincter muscle to pass into the small intestine.

The small intestine is the site where most of the chemical digestion is carried
out. Projections called villi line the small intestine which absorbs digested food into
the capillaries. Most of the food absorption takes place in the jejunum and the ileum.
The function of a small intestine is the digestion of proteins into peptides and amino
acids principally occurs in the stomach but some also occurs in the small intestine. The
chemical digestion that begins in the small intestine is a result of pancreatic secretions.
Starch and glycogen are broken down into maltose through the action of pancreatic
amylase. Proteases continue the breakdown of protein that began in the stomach.
Lipases break down fats into fatty acids and glycerol.

Finally, the villi in the small intestine itself release enzymes. They complete the
digestive process. Maltase, lactase, and sucrase are three enzymes which break down
the maltose, sucrose and lactose into monosaccharides. Lactose intolerance results
from a lack of the enzyme lactose. Peptidase breaks down peptides into amino acids,

nuclease - nucleic acids into sugars and nitrogen bases.

Exercise 4. Focus on grammar: Present Perfect — positive and negative.
Present Perfect is used for actions which started in the past and are still happening.
Look at these sentences and complete the rules.

Researchers have already studied how the enzyme interacts with its product.
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The breakdown of the two starch-forming polysaccharides amylose and
amylopectin has led to the formation of the disaccharide maltose.
Recent study has not shown the risk of symptoms after lactose ingestion.
In the past decade, I’ve not seen a growing number of patients who for years have
limited sugary foods.

e In positive sentences with I, we, you, they or plural nouns we use

+ past participle.

e In positive sentences with he, she it or singular nouns we use + past
participle.
e In negative sentences with I, we, you, they or plural nouns we use

+ past participle.

e In negative sentences with he, she it or singular nouns we use

+ past participle.

Exercise 5. Fill in the gaps with the Present Perfect of the verbs in brackets.

1. However, several studies _ (fail) to find evidence for a disaccharidase-related
transport system to be involved in the absorption of sucrose or maltose.

2. Interestingly, our laboratory recently  (show) that, when a mixture of glucose

and fructose is ingested at high rates (1.8 g/min) during cycling exercise, exogenous

CHO oxidation rates can reach peak values of ~1.3 g/min.

3. Recent studies _ (show) the practice of drinking water immediately after or

before a meal severely hinders digestion by diluting the essential gastric juices and

digestive enzymes.

4. Moreover, the traditional starch based diets of some developing nations likely
(contribute) to rising risk of chronic disease.

5. Residents in places associated with extreme longevity traditionally

(consume) high carbohydrate diets, although associated healthy lifestyle factors may

confound a causal interpretation.
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6.We __ (show) in the present study that hydrochloric acid infusion sensitized the
stomach to isobaric but not isovolumetric distensions in fasting healthy subjects.
7.This__ (lead) some to speculate that sucrose compared with glucose ingestion
may be particularly effective at maintaining or increasing liver glycogen during
exercise.

8. In the past 10 years, studies from many laboratories _ (clarify) the process of

disaccharide hydrolysis in the intestine.

Exercise 6. Fill in the table. Check the meaning of new words in a dictionary.

verb noun adjective
emulsifiable, emulsible
complete
digestion
produce
absorbable
release
secretion
active
continue
conversion
combination
destroy

Exercise 7. Use the word given in capitals at the end of each line to form a word
that fits in the gap in the same line.
1. Bile helps in the of fats for absorption of fatty acids. EMULSIFY
2. Digestion begins in the mouth with the of saliva and its SECRETE

digestive enzymes.
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3. The system is responsible for breaking down the food we DIGEST
eat into nutrients our body needs and forming a bacterial balance within
the digestive tract.
4. The of iron from food is dependent on gastrointestinal ABSORB
conditions in the host and on intrinsic food-based factors.
5. How you foods can majorly impact the benefit you get COMBINATION
from them: increasing the absorption of important nutrients and
boosting the effectiveness of antioxidants.
6. The of the aliment into fat is not properly nutrition. CONVERTIVE
7. Mucus is secreted by the stomach, providing a slimy layer that ACTIVE

as a shield against the damaging effects of the chemicals.
8. The presence of fat in the small intestine produces hormones that RELEASABLE

stimulate the of pancreatic lipase from the pancreas.

Exercise 8. Focus on grammar: Present Perfect — questions.
Look at these questions and complete the rule.
What have capillaries within the villi absorbed?
Where has food undergone chemical digestion?
e \We make Present Perfect questions with:

question word + or + subject +

Exercise 9. Put the questions to the underlined words. Use Present Perfect.

1. Recent studies have shown the risk of symptoms after lactose ingestion.

2. This review has summarized the genetic basis, diagnosis, and treatment of lactose

malabsorption and intolerance.

3. A recent conference has defined lactose intolerance as ‘the onset of

gastrointestinal symptoms following a blinded, single-dose challenge of ingested

lactose by an individual with lactose malabsorption.

4. These findings have demonstrated a high frequency of placebo response to lactose

in patients referred for investigation of digestive symptoms.
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5. Treatment options of lactose intolerance have included lactose-reduced diet and

enzyme replacement.

6. In previous study we have investigated the impact of native chicory inulin on

sucrose digestibility after a long term feeding and after an acute intake.

7. Observational studies have reported improvement of abdominal complaints, with

lactose restriction in up to 85% of patients with lactose malabsorption.

8. The study has addressed the safety and effectiveness of calcium replacement for

patients with lactose intolerance.

Exercise 10. Medical vocabulary: combining forms.

Study the meaning of combining forms:

Combining anti- mal- hydro - micro-
form
Meaning opposed to; against | badly; wrongly | water very small

Match medical terms 1-10 to their definitions a-j.

1 antioxidant, 2 hydrolysis, 3 malnutrition, 4 microorganism, 5 microdose, 6

antifungal, 7 malabsorption, 8 microflora, 9 hydrochloride, 10 antihormonal

a) any substance that inhibits oxidation - 1 antioxidant

b) faulty absorption especially of nutrient materials from the gastrointestinal tract -

c) a chemical substance that is a combination of a metal or base with hydrochloric
acid -

d) an organism of microscopic or ultramicroscopic size -

e) faulty nutrition due to inadequate or unbalanced intake of nutrients or their
impaired assimilation or utilization-

f) inhibiting the growth of fungi -

g) asmall or strictly localized flora-

h) an extremely small dose -
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1) blocking or inhibiting the effect or production of a hormone -

J)  achemical reaction in which one substance reacts with water to produce another

Supplementary Tasks
Exercise 1. Read the text.
Enzymatic Digestion

Enzymatic digestion is responsible for breaking organic material into smaller
subunits that can be absorbed into the circulatory system. The amount of enzymatic
digestion within the oral cavity is small in comparison to the activity of the lower Gl
tract. However, there is some initial digestion of both carbohydrates and lipids in the
oral cavity. The salivary glands, primarily the submandibular and sublingual glands,
secrete an enzyme called salivary amylase. Recall that the nutrients are primarily
absorbed from the digestive system in their simplest structure, or monomers. Salivary
amylase belongs to a class of enzymes that digest complex carbohydrates, such as
starch, into monosaccharides. The monosaccharides are easily absorbed into the
circulatory system, although little absorption occurs in the oral cavity. The salivary
amylase is mixed into the food by the action of the tongue and cheeks and continues to
break down the starches in the food for about an hour until deactivated by the acidic
pH of the stomach. A second enzyme of the oral cavity is lingual lipase. Lingual lipase
is secreted from glands on the surface of the tongue. This enzyme acts on triglycerides
in the food, breaking them down into monoglycerides and fatty acids. However, the
action of this enzyme is relatively minor and it does not make a major contribution to
overall lipid digestion.

The food was mixed in the oral cavity with saliva, which contains salivary
amylase. The chemical digestion of complex carbohydrates in the bolus continues
down the esophagus. After the bolus passes through the gastroesophageal sphincter and
enters the stomach, it comes in contact with the highly acidic hydrochloric acid. While
hydrochloric acid inactivates salivary amylase, the lack of a significant amount of

mechanical digestion in the fundus and upper regions of the body of the stomach allows
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the salivary amylase to continue carbohydrate digestion within the bolus. However,
once mechanical digestion begins lower in the stomach, the salivary amylase is quickly
inactivated. The thick mucus coating of the stomach prohibits the absorption of
digested carbohydrates into the bloodstream. In the oral cavity, the enzyme lingual
lipase initiated a limited digestion of triglycerides in the food. In the stomach, the chief
cells also release a gastric lipase, which serves much the same function in breaking
down triglycerides. As was the case with the carbohydrates in the oral cavity and
stomach, this is not a major contribution to the overall digestion of these nutrients, and
there is no appreciable absorption of triglycerides through the stomach lining.

The prime nutrient target of enzymatic digestion in the stomach is protein. Recall
from earlier in this chapter that proteins may be large molecules, and all contain
multiple levels of complex organization. This three dimensional structure of proteins,
and the presence of peptide bonds holding the amino acids together, makes proteins a
difficult class of nutrients to digest. The purpose of protein digestion in the stomach is
to initialize the process by destabilizing the structure of the protein. Thus, the
mechanisms of protein digestion in the stomach are very general, and not directed at
one specific type of protein. As was the case with carbohydrates, there is no absorption
of peptides or amino acids through the lining of the stomach.

Enzymes that are involved in protein digestion belong to the general class called
proteases. The pepsinogen secreted by the chief cells in the gastric pits is initially
inactive, so as to protect the cells of the gastric pit from unintentional digestion. After
being secreted, the pepsinogen makes its way through the protective mucus coat and
into the main cavity, or lumen, of the stomach. The hydrochloric acid in the lumen
activates the pepsinogen by cleaving off a small fragment from one end of the
molecule. This active form of the enzyme is called pepsin. Pepsin also has the ability
to activate pepsinogen in what is frequently called an autocatalytic process. Once
activated, pepsin breaks down some proteins into smaller peptide fragments for further

digestion later in the small intestine.
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Exercise 2. Look at the Table. Name all products secreted by the organs of

digestive tract and accessory organs. What are their actions?

Organ Main Digestive Juices Action

Secreted

Salivary glands

Stomach

Small intestine

Pancreas

Liver

Exercise 3. Translate into Ukrainian.

A newborn child suffers from milk curdling in stomach, this means that soluble milk
proteins (caseins) transform to insoluble proteins (paracaseins) by means of calcium
ions and a certain enzyme. What enzyme takes part in this process?

A. Pepsin

B. Renin

C. Lipase

D. Secretin

E. Gastrin

95



Exercise 4. Translate into English.

[laieHT Mae KpUTHUYHE TIOTIPIICHHS TPaBJCHHA OUIKIB, KHpIB Ta BYTJEBOJIB.
[IBuaie 3a Bce, 1€ BUKIMKAHO HU3bKOIO CEKPEIIEI0 HACTYITHOTO TPABHOTO COKY:

A. KumikoBuii cik

b. XKoBu

C. [lankpeatuyHuit cik

D. llInyHkoBuii cik

E. Cnuna
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Exercise 5. Study the abbreviations and write their meaning in the table.

Abbreviation Meaning

Gl

HCI

CHO

CCK

GIP

Na

pc, p.c

a.C.
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UNIT 8
ANATOMY AND PHYSIOLOGY OF DIGESTIVE SYSTEM
Exercise 1. Which of these words do you know? Check new words in a dictionary.

Write the translation of the words in the table.

accessory, adj [ok'ses(a)r1]
beneath, prep [bi'ni:0]
buccal, adj ['bakal]

carry out, v ['keert aut]
commencement, n [ko'men(t)smont]
curvature, n ['k3:vatfo]
enclose, v [n'klouz]
entry, n ['entri]

extent, n [1k'stent]
facilitate, v [fo'siitert]
flap, n [fleep]
innermost, adj ['momoust]
mesentery, n ['mes(o)ntori]
minor, adj ['mains]
mixture, n ['mikstfa]
mobility, n [ma(u)'bilatr]
outermost, adj ['automoust]
passageway, n ['paesidzwert]
significantly, adv [s1g'nifikontli]

Exercise 2. Choose words from ex. 1 to fill in the gaps in sentences.

1. A __ isanorganic or inorganic substance made from a combination of liquid
or solid substances.

2. A____ isanarrow hollow part of the body through which air or food goes.

3. A is a small part of skin that closes the passage.
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A Is any normal or abnormal bending of internal organs or body parts.
____isaninner part of oral cavity which is situated on the cheeks.

4
5
6. __isthe capacity or ability to move easily or be freely moved through passages.
7. isthe deepest layer of something.

8

____Isthe position of thing or organ under something.

Exercise 3. Read the text. Find the true sentences and correct the false ones.

1. The digestive system is under the control of the brain.

2. The buccal cavity is the entry point into the human digestive system.

3. Thestomach is a thin walled organ that lies between the esophagus and the second
part of the small intestine.

4. The stomach is divided into four sections: cardiac region, bottom, body and
atrium.

5. The functions and the structure of the small and large intestines are the
same.

6. The jejunum is a part of the colon, located between the distal end of duodenum
and the proximal part of ileum.

7. The serosa, muscularis externa, submucosa, and muscosa are four major tissues
within the walls of Gl tract.

8. The esophagus or gullet is the muscular tube in insects through which air

passes.
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Gall
bladder Slomach
Bile

Acid chyme
Intestinal

juice
Pancreatic juice
Pancreas

Duodenum of

small intestine
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The human digestive system is actually a series of organs that form a long,
enclosed tube. The digestive system is partially under the control of the nervous
system, but also is influenced by the hormones secreted by the endocrine system.

From the esophagus to the anus, the walls of the digestive tract have the same
general structure, with minor variations in each organ to enable specific functions.
Within the wall of the digestive tract are four major tissue layers. From outermost to
innermost, they are the serosa, muscularis externa, suobmucosa, and muscosa.

The gastrointestinal (GlI) tract is frequently divided into two major sections. The
upper Gl tract consists of the oral cavity, esophagus, and stomach, as well as associated
valves and accessory organs. The lower Gl tract consists primarily of the small intestine
and colon.

The human mouth, also called the oral cavity or buccal cavity, is the entry point
into the human digestive system. It is the site of both mechanical and enzymatic
digestive processes. Vital to the digestive functions of the oral cavity are the secretions

of three pairs of accessory glands collectively called the salivary glands. Saliva, the
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chemical secretion of the salivary glands, is actually a complex mixture that performs
a variety of functions for the digestive system, one of them is swallowing.

Swallowing your food happens when the muscles in your tongue and mouth
move the food into your pharynx. The pharynx, which is the passageway for food and
air, is about five inches long. A small flap of skin called the epiglottis closes over the
pharynx to prevent food from entering the trachea and thus choking. The esophagus or
gullet is the muscular tube in vertebrates through which ingested food passes from the
throat to the stomach.

The stomach is a thick walled organ that lies between the esophagus and the first
part of the small intestine (the duodenum). It is on the left side of the abdominal cavity.
Lying beneath the stomach is the pancreas. The stomach is divided into four sections:
1) cardiac region, where the contents of the esophagus empty into the stomach, 2)
fundus, formed by the upper curvature of the organ, 3) body, the main central region,
and 4) pylorus or atrium, the lower section of the organ that facilitates emptying the
contents into the small intestine.

The small intestine is the site where most of the chemical and mechanical
digestion is carried out. In anatomy of the digestive system, the duodenum is a hollow
jointed tube connecting the stomach to the jejunum. It is the first and shortest part of
the small intestine. The jejunum is a part of the small bowel, located between the distal
end of duodenum and the proximal part of ileum. The jejunum and the ileum, the last
part of the small intestine, are suspended by an extensive mesentery giving the bowel
great mobility within the abdomen.

The large intestine extends from the end of the ileum to the anus. Because the
majority of the large intestine is comprised of the colon, the term colon is frequently
used as a common name for the large intestine. It is about 5 feet long, being one-fifth
of the whole extent of the intestinal canal. Its caliber is largest at the commencement
at the cecum, and gradually diminishes as far as the rectum. The large intestine is vastly
shorter than the small intestine and differs significantly both in anatomy and function.

The large intestine is divided into the cecum, colon, rectum, and anal canal.
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Exercise 4. Focus on grammar: Present Perfect Passive — positive and negative.

Present Perfect Passive is used to describe and emphasize processes or

phenomena rather than who or what is responsible for it.

Look at these sentences and complete the rules.

Analgesics and ibuprofen have been prescribed.

A 26-year-old man has been admitted to the emergency department with

abdominal pain.

The diagnoses of nonalcoholic fatty liver disease and Gilbert’s syndrome have not

been made earlier.

The pain has not been followed by an episode of nonbloody, nonbilious emesis.

In positive sentences with 1, we, you, they or plural nouns we use

+ past participle.

In positive sentences with he, she it or singular nouns we add + past
participle.

In negative sentences with I, we, you, they or plural nouns we use

+ past participle.

In negative sentences with he, she it or singular nouns we use + past

participle.

Exercise 5. Fill in the gaps with the correct form of the verbs in brackets.

1.

A 26-year-old man __ (admit) to the emergency department with abdominal
pain, nausea, and vomiting.

The patient reports that he _ (have) intermittent pain in the right upper and
right lower quadrants of the abdomen for 6 weeks.

The pain increases by bending and usually it relieves within 2 hours after antacids

_ (take).

Since the age of 24 the patient __ (diagnose) whith isolated indirect
hyperbilirubinemia.

Slime, blood and protozoa 30-200 microns of length ~ (reveal) in a man’s
feces.
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6. A 44 year old man reports that he (not use) tobacco or recreational drugs

recently and that he __ (drink) never alcohol.

7. A journalist’s body temperature sharply (increase) in the morning

three weeks after his mission in India.

Exercise 6. Fill in the table. Check the meaning of new words in a dictionary.

verb noun adjective

admission admitted

diagnose diagnosable, diagnosing, diagnosed
report
bending bendable

pain pain

follow following, followed

vomit vomited

associate association

recreate recreational

direct direction

Exercise 7. Use the word given in capitals at the end of each line to form a word

that fits in the gap in the same line.

1. A 26-year-old man has been
2. A new test has been used in

3. Bad health condition is a

to the emergency department. ~ ADMISSION
colon cancer. DIAGNOSIS
result of unhealthy diet and smoking DIRECTION

4. Dull discomfort in the right upper quadrant has been  with ASSOCIATION
Gilbert’s syndrome.

5.A __ will take a long time after such a complicated operation. RECREATE

6. The pain in the upper abdominal part is getting worse ina__ BEND
condition.

7. Colonoscopy is very

procedure.
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8. The surgery of small intestine has been by a good nutrition FOLLOWER

and physical exercises.

Exercise 8. Focus on grammar: Present Perfect Passive— questions.
Look at these questions and complete the rule.
What medicines have been prescribed by the doctor?
Where has the patient with severe abdominal pain been admitted?
¢\\e make Present Perfect Passive questions with:

question word + or + subject +

Exercise 9. Make questions with these words. Use Present Perfect Passive.
Ask and answer the questions in pairs.

Who / discharge from / hospital / in good health condition?

Why / colonoscopy / use by / the gastroenterologists?

How / perforated appendicitis / diagnose?

What mechanisms / of complications / explore?

Where / the diffuse inflammation / reveal / with the abdominal CT scan?
What diagnosis / make / by the surgeon?

Why / the presence / of / peritonitis / not explain?

© N o gk~ W DN

Which / procedures / introduce by / recently / professors?

Exercise 10. Medical vocabulary: combining forms.

Study the meaning of combining forms:

Combining lapar(0)- gastro- oesophago- | - pepsia

forms

Meaning the flank, loin or | stomach gullet a state of the
abdominal wall. digestion
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Match medical terms 1-10 to their definitions a-j.

1. laparectomy, 2. gastrocolic, 3. dyspepsia, 4. laparorrhaphy, 5. oesophagus,

6. oesophagitis, 7. eupepsia, 8. gastroscope, 9. apepsia, 10. gastrorrhea

a) tissue removal from abdominal walls - 1. laparectomy

b) repairing of the abdominal wall -

c) amedical tool used for the examination of the stomach -

d) relating to the large intestine -

e) the inflammation followed by swelling and pain in the gullet -
f) an upper part of the gastrointestinal tract -

g) gooddigestion-

h) too much gastric juice in the stomach -

1)  synonym to indigestion -

J) aphysical state characterized by poor digestion -

Supplementary Tasks
Exercise 1. Read the text and fill in the table.
The stomach

The stomach is commonly recognized as a muscular sac that functions as a holding
site for food before it enters into the small intestine, as well as the location where the
food is mixed and partially digested by mechanical processes. However, while the
stomach does perform these functions, in actuality, its physiology and role in the
digestive process is much more complex.

A mucous membrane lines the stomach which contains glands that secrete gastric
juices, up to three quarts of this digestive fluid is produced daily. The gastric glands
begin secreting before food enters the stomach due to the parasympathetic impulses of
the vagus nerve, making the stomach also a storage vat for that acid.

The secretion of gastric juices occurs in three phases: cephalic, gastric, and
intestinal. The cephalic phase is activated by the smell and taste of food and

swallowing. The gastric phase is activated by the chemical effects of food and the
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distension of the stomach. The intestinal phase blocks the effect of the cephalic and
gastric phases. Gastric juice also contains an enzyme named pepsin, which digests
proteins, hydrochloric acid and mucus. Hydrochloric acid causes the stomach to
maintain a pH of about 2, which helps kill off bacteria that comes into the digestive
system via food.

The gastric juice is highly acidic with a pH of 1-3. It may cause or compound
damage to the stomach wall or its layer of mucus, causing a peptic ulcer. On the inside
of the stomach there are folds of skin call the gastric rugae. Gastric rugae make the
stomach very extendable, especially after a very big meal.

After receiving the bolus (chewed food) the process of peristalsis is started; mixed
and churned with gastric juices the bolus is transformed into a semi-liquid substance
called chyme. Stomach muscles mix up the food with enzymes and acids to make
smaller digestible pieces. The pyloric sphincter, a walnut shaped muscular tube at the
stomach outlet, keeps chyme in the stomach until it reaches the right consistency to
pass into the small intestine. The food leaves the stomach in small squirts rather than
all at once.

Water, alcohol, salt, and simple sugars can be absorbed directly through the
stomach wall. However, most substances in our food need a little more digestion and
must travel into the intestines before they can be absorbed. When the stomach is empty
it is about the size of one fifth of a cup of fluid. When stretched and expanded, it can
hold up to eight cups of food after a big meal.

Like the other parts of the gastrointestinal tract, the stomach walls are made of a
number of layers. From the inside to the outside, the first main layer is the mucosa.
This consists of an epithelium, the lamina propria underneath, and a thin bit of smooth
muscle called the muscularis mucosa. The submucosa lies under this and consists of
fibrous connective tissue, separating the mucosa from the next layer, the muscularis
externa. The muscularis in the stomach differs from that of other GI organs in that it
has three layers of muscle instead of two. Under these muscle layers is the adventitia,

layers of connective tissue continuous with the omenta.
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The epithelium of the stomach forms deep pits, called fundic or oxyntic glands.
Different types of cells are at different locations down the pits. The cells at the base of
these pits are chief cells, responsible for production of pepsinogen, an inactive
precursor of pepsin, which degrades proteins. The secretion of pepsinogen prevents
self-digestion of the stomach cells. Further up the pits, parietal cells produce gastric
acid and a vital substance, intrinsic factor. The function of gastric acid is two fold 1) it
kills most of the bacteria in food, stimulates hunger, and activates pepsinogen into
pepsin, and 2) denatures the complex protein molecule as a precursor to protein
digestion through enzyme action in the stomach and small intestines. Near the top of
the pits, closest to the contents of the stomach, there are mucous-producing cells called
goblet cells that help protect the stomach from self-digestion.

The muscularis externa is made up of three layers of smooth muscle. The
innermost layer is obliquely-oriented: this is not seen in other parts of the digestive
system: this layer is responsible for creating the motion that churns and physically
breaks down the food. The next layers are the square and then the longitudinal, which
are present as in other parts of the Gl tract. The pyloric antrum which has thicker skin
cells in its walls and performs more forceful contractions than the fundus. The pylorus
is surrounded by a thick circular muscular wall which is normally tonically constricted
forming a functional (if not anatomically discrete) pyloric sphincter, which controls the
movement of chyme. The stomach needs only to push food into the small intestine
when the intestine is not busy. While the intestine is full and still digesting food, the

stomach acts as a storage for food.

Secreted Gastric glands Location Functions

chemicals

Gastric acid

A vital substance
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Mucous

Serotonin

Histamine

Hormone gastrin

Pepsinogen

Exercise 2. Read the text below and decide which answer A, B, C of D best fits

each space.
Gallbladder
The gallbladder is a pear shaped organ that 1 about 50 ml of bile until the
body2 it for digestion. The gallbladder is about 7-10cm3 __ in humans
and is dark green in appearance due to its contents, not its tissue. Itis 4 to the

liver and the duodenum by biliary tract.

The gallbladder is connected to the main bile duct 5 the gallbladder
duct. The main biliary tract 6 from the liver to the duodenum, and the cystic
duct is serving as entrance and exit to the gallbladder. The surface marking of the

gallbladder is the intersection of the midclavicular line (MCL) and the trans pyloric
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plane, at the tip of the ninth rib. The blood supply is by the cystic artery and vein, which
runs 7 to the cystic duct.

The gallbladder has a epithelial lining characterized by recesses called Aschoff's
recesses, which are pouches inside the lining. Under epithelium there is a layer of
8 tissue, followed by a muscular wall that contracts in response to
cholecystokinin, a peptide hormone by the duodenum.

The gallbladder stores bile, which is released when food containing fat enters the
digestive tract, 9 the secretion of cholecystokinin (CCK). The bile emulsifies
fats and neutralizes acids in partly digested food. After being stored in the gallbladder,
the bile becomes more 10 than when it left the liver, increasing its potency and

intensifying its effect in fats.

1 A contains B stores C storing D accumulate

2 A requires B needs C wants D needed

3 A wide B short C far D long

4 A detached B connecting C connected D connection

5 A through B though Cinto D over

6 A runs B ran C goes D takes

7 A opposite B parallel C paralleled D in front of

8 A connectively B connecting C connective D connected

9 A stimulating B stimulation C stimulated D stimulate

10  Aconcentration B concentrated C concentrate D concentrative

Exercise 3. Translate into Ukrainian.

A 45-year-old patient was admitted to the surgical department with complaints of
abrupt sharp pain in the epigastric region. After examination perforated ulcer of the
posterior wall of the stomach was diagnosed. Where did content of the stomach flow
out while perforation?

A To the omental bursa

B To the liver bursa
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C To the proventriculus sack
D To the left mesenteric sinus

E To the right mesenteric sinus

Exercise 4. Translate into English.

Xipypr TNMOBHHEH BUSBUTU 3arajibHy IEUIHKOBHUM IMPOTOKY MiJ Yac OIEepaTHUBHOTO
BTpYyYaHHs 3 NMPUBOAY KOHKPEMEHTIB Yy >KOBUHMX MPOTOKaxX. 3arajibHa IMEYiHKOBA
IIPOTOKA pO3TaIlIOBaHA MK KPasMU:

A [TeuiHKOBO - ABAHAMIATUIIAIOKHAIIKOBOI 3B’ I3KH1

[Te4iHKOBO — NITYHKOBOI 3B’ SI3KU

C [TeuiHKOBO — HUPKOBOI 3B’ SI3KU
I Kpyrioi 3B’ s3ku nediHKU
E BeHno3Hoi 3B’s13ku
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Exercise 5. Study the abbreviations and write their meaning in the table.

Abbreviation Meaning

AAA

CBC

Abd

ADL

Cal

Cath

Abdms(m)(t)(0)

AROM

Cc

GB
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UNIT 9
PATHOLOGIC PHYSIOLOGY OF DIGESTION

Exercise 1. Which of these words do you know? Check new words in a dictionary.

Write the meaning of the words in the table.

disorder, n [dis'0:doa]
nausea, n [ no:sio]
vomiting, n [ vomitin]
bleeding, n ['bli:din]
threaten, v ['Oret(o)n]
ulcer, n ['Alsa]
sore, n [so:]
expose, v [1k 'spavz]
destroy, v [d1'stro1]
erode, v [[r'roud]
avoid, v [o'vord]
hole, n [houl]
damage, n ['damids3]
blockage, n ['blokids]
scar, n [ska:]
twisting, n [‘twistig]
susceptible, adj [so'septib(a)]]
bowel, n [ baval]
Helicobacter pylori, n [helikovbaekto
pa1'lo:r]

Exercise 2. Choose words from ex. 1 to fill in the gaps in sentences.

1. Some digestive

are asymptomatic.
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2. Patients must nonsteroidal anti-inflammatory drugs, caffeine, smoking, and
alcohol.
3. Hydrochloric acid and pepsin can cause the mucous membranes of the stomach and

duodenum to

4. Management includes antibiotics to H. pylori and antacids to cure gastric
5. Untreated mucosal destruction produces a in the wall lining.
6. Tumors, tissues, intestinal or the presence of foreign bodies can

lead to mechanical obstructions.
7. Colorectal cancer includes changes in habits, abdominal pain, anemia,
weight loss, obstruction, and perforation.

8. Males are more to stomach cancer.

Exercise 3. Read the text. Find the true sentences and correct the false ones.

1. An ulcer is an open sore on mucous membranes within the body.

2. A leading cause of peptic ulcer disease is the bacterium Helicobacter pylori.

3. An intestinal obstruction is a partial blockage in the large intestine.

4. Peptic ulcers are the most rare type of ulcer of the digestive system.

5. The urgent medical treatment for an intestinal obstruction is insertion of an intestinal
tube.

6. Complete obstruction of the intestine requires rapid diagnosis and treatment.
7. Stomach cancer is common in the United States.

8. Sigmoid cancer causes symptoms of complete obstruction.
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Unhealthy Digestive System
Viral Cirrhosis

Although some digestive disorders may be without symptoms (asymptomatic),
many are associated with such symptoms as nausea, vomiting, bleeding, pain, and
weight loss. Disorders of the gastrointestinal (Gl ) tract or any of the accessory organs
may result in far-reaching metabolic or systemic problems that can eventually threaten
life itself. Assessment of a suspected digestive disorder includes a thorough history and
physical examination. A range of diagnostic tests assists in identifying abnormalities
of the Gl tract, liver, gallbladder, and pancreas.

An ulcer is a circumscribed open sore, on the skin or mucous membranes within
the body. Peptic ulcers are the most common type of ulcer that occurs in the digestive
system. There are two main types of peptic ulcers: gastric ulcers, which develop in the

stomach, and duodenal ulcers, which develop in the duodenum, usually in the area
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nearest to the stomach. A third type of ulceration that affects the digestive system is
associated with a disorder called colitis. Peptic ulcer disease (PUD) develops in the
parts of the Gl tract that are exposed to hydrochloric acid and pepsin. The strong action
of these digestive products can destroy the protective defenses of the mucous
membranes of the stomach and duodenum, causing the lining to erode. However,
current studies have identified the bacterium Helicobacter pylori as a leading cause of
PUD. Treatment includes antibiotics to destroy H. pylori and antacids to treat peptic
ulcers. Patients are advised to avoid nonsteroidal anti-inflammatory drugs (NSAIDs),
caffeine, smoking, and alcohol, which intensify (exacerbate) the symptoms of gastric
ulcers. If left untreated, mucosal destruction produces a hole (perforation) in the wall
lining with resultant bleeding from the damaged area.

An intestinal obstruction is a partial or complete blockage in the small or large
intestine that prevents forward flow of digestive products. Complete obstruction in any
part of the intestine constitutes a medical emergency and requires rapid diagnosis and
treatment within a 24-hour period to prevent death. The two forms of intestinal
obstructions include mechanical blockage, also called ileus and nonmechanical
blockage, also called paralytic ileus. Mechanical obstructions include tumors, scar
tissues (adhesions), intestinal twisting (volvolus), strangulated hernias, or the presence
of foreign bodies, such as fruit pits and gallstones. Nonmechanical blockages often
result after abdominal surgeries or with spinal cord lesions where peristalsis or other
neurogenic stimuli are affected. The primary medical treatment for an intestinal
obstruction is insertion of an intestinal tube. If the intestinal tube is ineffective in
relieving the obstruction, surgery is indicated.

Oncology. Although stomach cancer is rare in the United States, it is common in
many parts of the world where food preservation is problematic. It is an important
medical problem because of its high mortality rate. Men are more susceptible to
stomach cancer than women. The neoplasm nearly always develops from the epithelial
or mucosal lining of the stomach in the form of a cancerous glandular tumor (gastric
adenocarcinoma). Persistent indigestion is one of the important warning signs of

stomach cancer. Other types of Gl carcinomas include esophageal carcinomas,
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hepatocellular carcinomas, and pancreatic carcinomas. Colorectal cancer arises from
the epithelial lining of the large intestine. Signs and symptoms include changes in
bowel habits, passage of blood and mucus in stools, rectal or abdominal pain, anemia,
weight loss, obstruction, and perforation. An obstruction that develops suddenly may
be the first symptom of cancer involving the colon between the cecum and the sigmoid.
In this region, where bowel contents are liquid, a slowly developing obstruction will
not become evident until the lumen is almost closed. Cancer of the sigmoid and rectum
causes symptoms of partial obstruction with constipation alternating with diarrhea,

lower abdominal cramping pain, and distention.

Exercise 4. Focus on grammar: Continuous Active — positive and negative.
Present Continuous is used to describe actions happening now at the moment of
speaking; for temporary situations; for currently changing and developing situations.

Past Continuous is used to describe an action in progress at a specific point of time
In the past; to describe temporary actions or situations.

Future Continuous is used to describe actions which will be in progress at a
specific time in the future; to emphasize the duration of an action. However, this tense
must always be used with a time reference.

NOTE.: We don’t generally use Continuous with verbs of perception such as think,
know, sound or look.

Look at these sentences and complete the rules with Present Participle (-ing form),
not, are, will, was, be, is, were, am.

At the examination the patient was suffering from chronic sore throat and
hoarseness resulting from the persistent reflux.

I am not taking painkillers at the moment.

A man isn’t eating dry food now.

The doctor won’t be making her morning rounds at 10.30.

e To make positive sentences in Present Continuous Active we use subject + am,

____or___ + Present Participle (-ing form)
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e To make positive sentences in Past Continuous Active we use subject + was, or
____+ Present Participle (-ing form)

e To make positive sentences in Future Continuous Active we use subject + will be
+ Present Participle (-ing form)

e To make negative sentences in Present Continuous Active we use subject + am,
____or___ + Present Participle (-ing form)

e To make negative sentences in Past Continuous Active we use subject + was, or
____+ Present Participle (-ing form)

e To make negative sentences in Future Continuous Active we use subject + will

____ be + Present Participle (-ing form)

Exercise 5. Fill in the gaps with the correct form of the verb in brackets using Past
Simple Active, Past Simple Passive or Past Continuous Active.

A 73-year-old male with alcoholic cirrhosis 1 (present) to the emergency
department. The patient’s state 2 (complicate) by prior spontaneous bacterial
peritonitis on ciprofloxacin prophylaxis. The patient 3 (suffer from) fever,
abdominal pain, and nausea at that moment. On admission during physical examination
he4  (have) normal vital signs. His abdomen was distended and diffusely tender
with a positive fluid wave. Laboratory results 5 (reveal) a leukocytosis, stable
liver function tests, and a creatinine of 1.8 mg/dL. Paracentesis revealed hazy
peritoneal fluid with 2,590 white blood cells. He 6 (start) on vancomycin and
ertapenem for sepsis secondary to spontaneous bacterial peritonitis but progressively
worsened clinically. On day 4 of hospitalization, the patient became tachycardic and
hypotensive. A CT scan of the abdomen 7 (not show) evidence of focal
infection or gastrointestinal perforation. Peritoneal fluid cultures revealed
Lactobacillus paracasei. The isolate was resistant to carbapenems and sensitive to
clindamycin and penicillin. The patient 8 (switch) to clindamycin and high-
dose intravenous penicillin for Lactobacillus coverage. Despite a rapid improvement,

the patient's creatinine 9 (continue) to rise rapidly. He ultimately 10
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(develop) type 2 hepatorenal syndrome with anuric renal failure. He 11 (

transfer ) to comfort care and 12

(die) of multiorgan failure.

Exercise 6. Fill in the table. Check the meaning of new words in a dictionary.

verb noun adjective
tender
resist
present
improvement
perforation
hospitalization
develop
complicate
progressive
failure
repeat

Exercise 7. Use the word given in capitals at the end of each line to form a word

that fits in the gap in the same line.
1. If you have appendicitis, you'll likely be and referred to HOSPITALIZATION

a surgeon to remove your appendix.
2. A ulcer is one that creates a hole through the entire PERFORATION

thickness of an organ.

3. The antibiotics used will be determined by where you live and RESIST

current antibiotic

rates.

4. Smoking may interfere with the protective lining of the stomach, DEVELOP

making your stomach more susceptible to the

of an ulcer.

5. If left untreated, cholecystitis can lead to serious, sometimes life- COMPLICATE

threatening , such as a gallbladder rupture.
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6. The goals of cirrhosis treatment are to slowthe  of scar PROGRESSIVE
tissue in the liver and to prevent or treat symptoms and

complications of cirrhosis.

7. A combination of increased screening, lifestyle changes and new IMPROVEMENT
medications may __ outcomes for people with liver damage.

8. Your doctor may recommend tests to determinethe  of PRESENT

bacterium H. in your body.

Exercise 8. Focus on grammar: Continuous Active — questions.
Look at these questions and complete the rule.
What are you suffering from?
When was the surgeon talking to a medical student yesterday?
When will the surgeon be performing the gastroscopy tomorrow morning?
e We make Present Continuous Active questions with:
question word +am, _ or ___ + subject + Present Participle (-ing form).
e We make Past Continuous Active questions with:
question word + was or ___ + subject + Present Participle (-ing form).
e We make Future Continuous Active questions with:

question word + will + subject + be + Present Participle (-ing form).

Exercise 9. Make questions with these words. Use Present and Past Continuous
Active. Ask and answer the questions in pairs.

What/ on admission/ the patients with a peptic ulcer /suffer from/ pain?

What/ take / at the moment/ he?

How/ do/ you?

What/ hope/ we can do for you/ you?

What/ cause/ the disease?

How/ feel/ after taken this medication/ she?

Why/ take painkillers/ this patient?

How/ you/sleep/the medicine/after taking/?
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Exercise 10. Medical vocabulary: combining forms.

Study the meaning of combining forms:

Combinin | - itis -0sis | -rrhea |-ectomy |-tripsy |-graphy

g form

Meaning | inflammatio | chroni | discharge | removal, |crushin | X-ray
n C , flow dissectio |g examinatio

disease n n

Match medical terms 1-10 to their definitions a-j.

1. appendicitis 2. cirrhosis 3. steatorrhea 4. polypectomy 5. lithotripsy
6. cholecystography 7. halitosis 8. hematemesis 9. oral leukoplakia

10. cholelithiasis

a. inflammation of the appendix, usually due to obstruction or infection —

1. appendicitis

b. vomiting of blood from bleeding in the stomach or esophagus -

c. offensive, or “bad,” breath -

d. presence or formation of gallstones in the gallbladder or common bile duct —

e. formation of white spots or patches on the mucous membrane of the

tongue, lips, or cheeks caused primarily by irritation -

f. procedure for crushing a stone and eliminating its fragments either surgically or using
ultrasonic shock waves —

g. scarring and dysfunction of the liver caused by chronic liver disease —
h. excision of a polyp —

I. radiographic images taken of the gallbladder after administration of a

contrast material containing iodine, usually in the form of a tablet —

J. passage of fat in large amounts in the feces due to failure to digest and absorb it -
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Supplementary Tasks
Exercisel. Read the texts.
Hepatitis

Hepatitis is an inflammatory condition of the liver. The usual causes include
exposure to toxic substances, especially alcohol; obstructions in the bile ducts;
metabolic diseases; autoimmune diseases; and bacterial or viral infections. A growing
public health concern is the increasing incidence of viral hepatitis. Even though its
mortality rate is low, the disease is easily transmitted and can cause significant
morbidity and prolonged loss of time from school or employment.

Although forms of hepatitis range from hepatitis A through hepatitis E, the three
most common forms are: hepatitis A, also called infectious hepatitis; hepatitis B, also
called serum hepatitis; and hepatitis C. The most common causes of hepatitis A are
ingestion of contaminated food, water, or milk. Hepatitis B and hepatitis C are usually
transmitted by routes other than the mouth (parenteral), such as from blood transfusions
and sexual contact. Because of patient exposure, health-care personnel are at increased
risk for contracting hepatitis B, but a vaccine that provides immunity to hepatitis B is
available. There is no vaccine available for hepatitis C. Patients with hepatitis C may
remain asymptomatic for years or the disease may produce only mild flulike symptoms.
Treatment for hepatitis includes antiviral drugs; however, there is no cure. As the
disease progresses, scarring of the liver becomes so serious that liver transplantation is
the only recourse.

One of the major symptoms of many liver disorders, including hepatitis and
cirrhosis, is a yellowing of the skin, mucous membranes, and sclera of the eyes
(Jaundice, icterus). This occurs because the liver is no longer able to remove bilirubin,
a yellow compound formed when erythrocytes are destroyed. Jaundice may also result

when the bile duct is blocked, causing bile to enter the bloodstream.

Ulcerative Colitis
Ulcerative colitis, a chronic inflammatory disease of the large intestine and

rectum, commonly begins in the rectum or sigmoid colon and extends upward into the
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entire colon. It is characterized by profuse, watery diarrhea containing varying amounts
of blood, mucus, and pus. Ulcerative colitis is distinguished from other closely related
bowel disorders by its characteristic inflammatory pattern. The inflammation involves
only the mucosal lining of the colon, and the affected portion of the colon is uniformly
involved, with no patches of healthy mucosal tissue evident. Ulcerative colitis is
associated with a higher risk of colon cancer. Severe cases may require surgical
creation of an opening (stoma) for bowel evacuation to a bag worn on the abdomen.
Hernia

A hernia is a protrusion of any organ, tissue, or structure through the wall of the
cavity in which it is naturally contained. In general, though, the term is applied to
protrusions of abdominal organs (viscera) through the abdominal wall. An inguinal
hernia develops in the groin where the abdominal folds of flesh meet the thighs. In
initial stages, it may be hardly noticeable and appears as a soft lump under the skin, no
larger than a marble. In early stages, an inguinal hernia is usually reducible; that is, it
can be pushed gently back into its normal place. With this type of hernia, pain may be
minimal. As time passes, pressure of the abdomen against the weak abdominal wall
may increase the size of the opening as well as the size of the hernia lump. If the blood
supply to the hernia is cut off because of pressure, a strangulated hernia may develop
leading to necrosis with gangrene. An umbilical hernia is a protrusion of part of the
intestine at the navel. It occurs more commonly in obese women and among those who
have had several pregnancies. Hernias also occur in newborn infants (congenital) or
during early childhood. If the defect has not corrected itself by age 2, the deformity can
be surgically corrected. Treatment consists of surgical repair of the hernia
(hernioplasty) with suture of the abdominal wall (herniorrhaphy).

Although hernias most commonly occur in the abdominal region, they may
develop in the diaphragm. Two forms of this type include diaphragmatic hernia, a
congenital disorder, and hiatal hernia, in which the lower part of the esophagus and
the top of the stomach slides through an opening (hiatus) in the diaphragm into the

thorax. With hiatal hernia, stomach acid backs up into the esophagus, causing
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heartburn, chest pain, and swallowing difficulty. Although many hiatal hernias are
asymptomatic, if the disease continues for a prolonged period, it may cause gastro-

esophageal reflux disease (GERD).

Exercise2. Fill in the table about the diseases listed below using the texts of Ex. 1.

Use additional information if necessary.

Name of the | Causes of the|Symptoms of the | Treatment of the

disease disease disease disease

Umbilical

hernia

Inguinal

hernia

Ulcerative

colitis

Hepatitis A

Hepatitis B

Hepatitis C

Exercise 3. Translate into Ukrainian.
A 60-year-old patient was found to have a dysfunction of main digestive enzyme of
saliva. This causes the disturbance of primary hydrolysis of:

A. Proteins
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B. Cellulose

C. Carbohydrates
D. Lactose

E. Fats

Exercise 4. Translate into English.

S7-TU pIYHUH MALIEHT NOCTYIHUB A0 TaCTPOEHTEPOJIOTTYHOTO BIAAUIEHHS 3 M1J03POI0
Ha cUHApPOM 3oiuliHrepa-EsnicoHa yepe3 MIBUIKE MIABUILEHHS PIBHSA TacTPUHY B
ma3Mi KpoBi. SIkuii po3naz cekpeTopHOoi GyHKIIIT HUTYHKY € HalO1IbII BIpOT1AHUI?
A. I'imeparnuaHa rirmocekperris

B. I'imoanuana rinocekpenis
C. I'imoanuaHa rinepcexperis
D. l'inmepauuaHa rinepcexkpenuis

E. Aximis
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Exercise 5. Study the abbreviations and write their meaning in the table.

Abbreviation Meaning

AS

BM

BS

D&V

DU

GIS

LIH

LKS

USS

WNL
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UNIT 10
HORMONES. HORMONE REGULATION AND SECRETION

Exercise 1. Which of these words do you know? Check new words in a dictionary.
Write the translation of the words in the table.

exert, v [1g'za:t]
respond, v [r1'spond]
transfer, v [treens 'fo:]
affect, v [o'fekt]

target, n [ ta:grt]
advantage, n [od 'va:ntid3]
carrier, n [ keerio]
interact, v [ mtor' aekt]
convert, v [kon'vs:t]
degrade, v [di'greid]
navigate, v [ naevigert]
eliminate, v [1'lmmmert]
intact, adj [in'taekt]
potent, adj [ paut(o)nt]
rate, n [rert]
distribution, n [distr1'bju:[(o)n]
release, v [r1'li:s]
feedback loops ['fi:dbaek lu:p]
integrate, v [ 1ntigrert]
tightly, adv ['tartli]

Exercise 2. Choose words from ex. 1 to fill in the gaps in sentences.
1. When a hormone is from the cell, it travels through the bloodstream to

the cell upon which it will act.

2. Hormones can paracrine and autocrine action.

3. Hormones are chemical mediators which information to the cells of the
body.
4. Hormones carry instructions to the cells.

5. The protein helps the hormone to reach the target cells.
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6. After hormones with their target cells they are from the

body.
7. Many hormones are to less active molecules.
8. Hormone levels depend on the of their production.

Exercise 3. Read the text. Find the true sentences and correct the false ones.

1. Hormones are the body’s chemical messengers.

2. Hormones are amino acid derivatives.

3. Hormone imbalances can cause serious health problems.___

4. Hormone release is a highly organized process.

5. Hormones circulate throughout the bloodstream bound to proteins.
6. Hormones are never eliminated from the body.

7. Hormones exert powerful influences throughout the body.

8

. Hormone levels in the bloodstream are always stable.
Thyroid System

1

Hypothalamus
ae" Thyrotropin-releasing
hormone (TRH)

Anterior pituitany glan

Thyroid-stimulating
Negative fee hormone (TSH)

Increasedimetabolism

Growth andidevelopment

https://opentextbc.ca/biology2eopenstax/wp-content/uploads/sites/249/2018/10/Figure B37 04 01.png
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Hormones are the chemical signals by which the endocrine system coordinates
and regulates functions such as growth, development, metabolism, and reproduction.
The word “hormone” comes from the Greek word meaning “to set in motion.”
Hormones are produced by various tissues and secreted into the blood or extracellular
fluid. According to the traditional definition, hormones travel through the bloodstream
to work on tissues in distant parts of the body. But some hormones act locally without
ever entering the bloodstream. They may exert their effects on cells close to where they
were produced (called paracrine action), or they may act on the same cells that
produced them (autocrine action). Some hormones act upon just one type of cell; others
influence many different cells. Similarly, some cells are receptive to only one hormone,
while others respond to several hormones. In general hormones are either amino acid
derivatives (polypeptides) or cholesterol derivatives (steroids). Depending on the target
cell, the same hormone can exert biologically different effect.

As the body’s chemical messengers, hormones transfer information and
instructions from one set of cells to another. Although many different hormones
circulate throughout the bloodstream, each one affects only the cells that are genetically
programmed to receive and respond to its message. To get to the target cells, a hormone
may either circulate alone (free) or with a carrier protein in the blood. Amino acid,
peptide, and protein hormones typically circulate free because they are water soluble;
steroid and thyroid hormones, which are fat soluble, circulate bound to proteins. The
advantage of binding is that the carrier protein helps the hormone navigate through all
of the cellular traffic in the body to reach its target tissue. A bound hormone also stays
longer in the blood than a free hormone, because its carrier protein holds it back from

crossing a cell membrane.
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After hormones interact with their target cells and produce the desired result,
they are no longer needed by the body. Most hormones are either converted to less
active molecules or degraded by enzymes into an inactive form before being excreted
in the urine or feces. Very few hormones are eliminated intact. Peptide hormones and
catecholamines are degraded by enzymes in the cell. Steroid hormones are metabolized
into inactive forms and eliminated by the kidneys.

Hormones are so potent that just a tiny amount can exert powerful influences
throughout the body. The effects of a particular hormone are related to its concentration
in the bloodstream. Concentration is affected by the rate of production, the speed of
distribution to target cells, and the speed at which the hormone is degraded after it is
released from its receptor. All of these elements are strictly controlled by feedback
loops or mechanisms, which measure and respond to changes within the body.
Feedback loops ensure that enough hormones are produced to complete necessary tasks
and keep the endocrine system tightly integrated with the nervous and immune
systems. Some endocrine cells secrete their hormones at set times: every day, every
month, or even every year. Other cells secrete hormones following stimulation by other
hormones, or in response to internal or external stimuli. Some hormones are released
in regular patterns that follow a 24-hour cycle (called circadian rhythms). Cortisol
release, for example, rises in the early morning, gradually drops during the day, and
stays very low during sleep. Other hormones follow a monthly, or even a seasonal,
pattern. Hormone levels can also be influenced by factors such as stress, infection and

changes in the balance of fluid and minerals in blood.

Exercise 4. Focus on grammar: Prepositions.

We commonly use prepositions to show a relationship in space or time or a
logical relationship between people, places or things. There are over 100 prepositions
in English. Some of the most common single-word prepositions are: about, above,
after, against, around, at, before, behind, below, between, by, down, during, for, from,

in, of, on, out, over, since, than, under, until, up, with, within.
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Single-word prepositions are most commonly followed by a noun phrase or pronoun
(underlined):

e.g. The hormone secreted by the thyroid gland is called thyroxine.

It is necessary to maintain a normal level of metabolism in all body cells.

Melatonin plays a key role in regulation of daily and seasonal circadian rhythms.
lodine is important for the function of the thyroid gland.

Hormones transfer information from one set of cells to another.

The most common prepositions that consist of groups of words are: as well as, because
of, due to, in addition to, in front of, in spite of, inside of, instead of, outside of, owing
to, such as, thanks to, up to:

e.g. Metabolism of sugars is regulated thanks to insulin and glucagon.

Adrenalin as well as noradrenaline rise blood pressure, increase heart rate and
respiration.

Endemic goiter is the enlargement of thyroid gland due to deficiency of iodine.

The adrenal cortex produces the groups of hormones, such as mineralocorticoids,

glucocorticoids and sex hormones.

Exercise 5. Fill in the gaps with an appropriate preposition.

Hormones are chemicals that travel 1 the blood circulation and influence
the functions of cells 2 the body. The body produces dozens 3 hormones
4 two primary chemical forms, peptides and steroids. A hormone affects only the
cells that have receptors 5 it, and only when it binds 6 those receptors. A
receptor is somewhat like an outlet that has a unique configuration. The hormone
7 which the receptor is sensitive matches that configuration, forming a chemical
“lock” 8 the hormone moleculeandthecell. 9 such binding hormones cause
chemical changes 10 the cell that may activate enzymes or alter the cell’s genetic
encoding 11 creating new proteins (called genetic transcription). Each hormone
has unique receptors. Many cells have receptors only 12 certain hormones,
eliciting specific and narrowly focused changes. Some hormones have receptors

13 all cells, in such case the hormone has widespread actions. Some hormones
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stimulate and others inhibit activity. Most hormonal responses occur 14

cascades, 15

multiple activities resulting 16

the hormone’s release.

Exercise 6. Fill in the table. Check the meaning of new words in a dictionary.

verb noun adjective

(re)produce (re)productive
secretion secretory, secreted

balance balance, imbalance

release released

- deficiency, deficit

cell cell

retard retarded
derivative, derivation derived

Exercise 7. Use the words given in capitals at the end of each line to form the

word that fits in the gap in the same line.

1. Hormones are either amino acid

or cholesterol . DERIVE

2. metabolism, reproduction, heart rate and many other CELL

processes are regulated by the actions of hormones.

3. Hormone

process.

4. Hormone

factors.

5. Growth hormone

6. Estrogen is a key hormone to the

system.

7. Reduced
8. Increased production and

lead to the development of Graves’ disease.
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Exercise 8. Focus on grammar: prepositions (because of / because)

Because and because of are both used to introduce reasons.

Because of is a two-word preposition meaning “as a result of”. We use the structure
Because of + noun

Because of + pronoun (you, me, him, etc.)

e.g. The patient was administered insulin because of diabetes mellitus.

Because is a conjunction. The structure we use is
Because + subject + verb

e.g. The patient was administered insulin because he had diabetes mellitus.

Complete the sentences using because or because of:

1. Hormones play a vital role in an organism their influence on all systems of
the bodly.
2. Thyroid gland is an endocrine gland it secretes its hormones directly into the

blood stream.
3. The pituitary gland is the “master gland” its hormones control other parts of

the endocrine system.

4. Parathyroid glands secrete parathyroid hormone low levels of calcium in the
blood.
5. Epinephrine and norepinephrine are called sympathomimetic agents they

mimic or copy the actions of sympathetic nervous system.
6. Mineralocorticoids are essential to life they regulate the amount of mineral

salts in the body.

7. The boy was administered growth hormone pituitary insufficiency.
8. Overproduction of somatotropin is detrimental in childhood it leads to
gigantism.

Exercise 9. Fill in the gaps to make the table complete.

Hormone Target organ or Action
tissue
Parathyroid Bones, GI tract,
hormone (PTH) Kidneys
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Aldosterone
(mineralocorticoid)

Regulates the amount of salts in the body

Epinephrine
(adrenaline)

Increases heart rate and blood pressure;
dilates airways  (sympathomimetic
action)

Insulin

Liver

Thyroid-stimulating
hormone (TSH)

Thyroid gland

Adrenocorticotropic

Stimulates the secretion of hormones

hormone (ACTH) (glucocorticoids) from the adrenal cortex

Luteinizing Stimulates progesterone production in

hormone (LH) ovaries

Antidiuretic Kidney

hormone (ADH;

vasopressin)

Oxytocin Stimulates contraction of the uterus
during labor

Progesterone Uterus

Exercise 10. Medical vocabulary: combining forms. Remember the meaning of
combining forms and write down the names of hormones in the table:

Combining Form Meaning Hormone
andr/o male

thyr/o thyroid gland

gluc/o sugar

somat/o body

gonad/o sex glands

lact/o milk

estr/o female

test/o testes

Supplementary tasks

Exercise 1. Read the text. Be ready to discuss it.

Insulin

Insulin is a peptide hormone, produced by the islands of Langerhans in the

pancreas, essential for the body to use glucose. Insulin has numerous roles in the body,

the best known of which is the regulation of glucose levels in the blood (carbohydrate

metabolism). Glucose, a basic sugar molecule, is a primary energy source for many
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cellular activities. Nearly every cell in the body has insulin receptors. When insulin
binds to its receptors on the cell surface, it triggers other receptors that help the cells
take in glucose. Insulin facilitates lipid (fatty acid) metabolism, stimulates the liver to
convert excess glucose into the intermediary storage form glycogen, and facilitates the
conversion of amino acids to proteins which is used to sustain and repair muscles. It
promotes glycogen synthesis to replace glucose the muscles have used. Insulin also
participates in cell activities related to growth. The beta cells of the islets of Langerhans
synthesize insulin in response to elevation of glucose levels in the blood. The release
of insulin allows cells to accept glucose and at the same time directs the liver to begin
converting glucose to glycogen for storage. Insulin also slows the conversion of fatty
acids to glycogen, a process intended to conserve the long-term energy resources of the
body (fat). Insulin release may also be triggered by signals from the nervous system in
response to external stimulation; for example, the sight and/or smell of food. Insulin
release is inhibited not only by low glucose levels, but also by low levels of amino
acids and fatty acids in the blood, as well as by the hormones somatostatin, epinephrine,
and leptin. Disturbances of insulin sensitivity can allow lipids to accumulate in the
blood circulation, contributing to cardiovascular diseases such as atherosclerosis and
coronary artery disease (CAD). Insufficient insulin production results in diabetes, for
which insulin is available as an injectable pharmaceutical as hormone therapy. Most
forms of insulin available today are recombinant constructions engineered in the
laboratory to precisely match the molecular structure and actions of endogenous human

insulin.

Exercise 2. Choose the correct option.

1. Insulinis a

a) protein hormone b) peptide hormone c) stress hormone
2. Insulin is formed from a larger, inactive molecule, called
a) proinsulin b) enzyme c) protein

3. Insulin is synthesized by

a) liver b) thymus c) pancreas
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4. Insulin is secreted primarily in response to

a) high temperature b) elevated blood concentrations of glucose c¢) hunger

5. The following stimuli also promote insulin secretion:

a) food b) nerve stimulation c)aandb

6. The main function of insulin is

a) regulation of body temperature b) carbohydrate metabolism c) exchange of gases
7. In the liver, insulin promotes glucose storage in the form of

a) glycogen a) glucagon c) glucose

8. Failure of insulin production leads to

a) glucose intolerance b) atherosclerosis c) diabetes mellitus

Exercise 3. Translate into Ukrainian.

Mother of an 8-year-old girl complains that the child is too short and has
excessive body weight. Objectively: obesity with fat deposits on the torso and face
(round moon-like face), acne, striae on the thighs and lower abdomen, hirsutism. What
hormone can cause such symptoms, when in excess?

A. Cortisol

B. Thyroxin

C. Testosterone

D. Insulin

E. Glucagon

Exercise 4. Translate into English.

Xnomuuk 10-Tu pokiB XBOpi€ Ha IyKpOBUH niadeT mepmuii pik. Onepkye 1HCYIIH
(xymynin R, NPH) 3 po3paxynky 0,4 OJl/kr Baru Ha 100y. [HCyJiH BBOAMTHCS MiA
MIKIpy TUleda IINPUI-PYYKOr0. SKi  MIpH CHil BXKUATA I NPOPUIAKTHKU
minoaucTpodii?

A. IlepeiiTi Ha 1HILIKUNA BUJT IHCYJIIHY

B. MinsiTu miciie BBEICHHS 1HCYIIIHY

C. OOMEXUTH KUPH B AIETI AUTUHU

D. 3MeHImuTH 103y 1HCYIIHY
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E. [Ipu3HaunTH aHTHOKCHUIAHTH

Exercise 5. Study the abbreviations of hormones and write their meaning in the
table.

Abbreviation Meaning

ACTH
ADH
FSH
GH
LH
MSH
NPH
oT
PGH
PRL
PTH
STH

T4
TSH
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UNIT 11

ANATOMY AND PHYSIOLOGY OF THE ENDOCRINE SYSTEM

Exercise 1. Which of these words do you know? Check new words in a dictionary.

Write the meaning of the words in the table.

Adrenal gland

[ oad'riinl ]

deficient, adj

[ dr'fifant ]

duodenum, n [ dju:a’dinom ]
islets, n [ "ailat ]
isthmus, n [ '1s0mos |

hypothalamus, n

[  haipav ' Ozlomas |

oxytocin, n

[ kst tousin]

pancreas, n

[ 'paenkrias |

pituitary gland

[ prtjuttor |

parathyroid gland

[ peera’Oarroid |

puberty, n [ ‘pju:bati ]
ovaries, n [ "ovvoari |
target cell [ 'ta:grt |
thyroid gland [ 'Oarro:d ]

thyroxine, n

['Oarrpksin]

Exercise 2. Choose words from ex. 1 to fill in the gaps in sentences.

1. Hormones influence their

receptors.

by chemically binding to specific

2. Thyroid-stimulating hormone (TSH) binds to receptors on cells of the thyroid

gland, but it does not bind to cells of the

3.

4. The anterior lobe, triggered by the action of the

hormones.
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5. The posterior lobe stores and secretes two hormones produced by the

hypothalamus: antidiuretic hormone (ADH) and

6. Thyroid gland is composed of two large lobes that are separated by a strip of

tissue called an

7. Is the major hormone secreted by the thyroid.

8. The consists of at least four separate glands located on the posterior
surface of the lobes of the thyroid gland.

9. The are paired organs covering the superior surface of the kidneys.

10.The pancreas lies inferior to the stomach in a bend of the

Exercise 3. Read the text. Find the true sentences and correct the false ones.

1. The endocrine system includes glands that secrete hormones directly into the
urine rather than through a duct (exocrine glands).

2. Hormones influence their target cells by chemically binding to specific
receptors.

3. The pituitary gland, or hypophysis, is a peasized organ located at the base of
the heart.

4. The pituitary gland consists of four distinct portions.

5. TH increases the rate of nitrogen consumption and thus the rate at which
carbohydrates, proteins, and fats are metabolized.

6. PTH helps to regulate calcium balance by stimulating three target organs:
bones, kidneys, and intestines.

7. The adrenal glands are also known as suprarenal glands.

8. A large pancreatic duct runs through the stomach, carrying enzymes and other
exocrine digestive secretions from the pancreas to the large intestine.

9. Itis believed that melatonin may inhibit the activities of the brain.
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The Endocrine System
Endocrine System

Preal Giand o
. o Pituitary Gland
® The endocrine system '
Hypothalamus
performs the same general
function as the nervous &3
system. Parathyroid Glands—"
* The nervous system Thyroid Gland
provides a more rapid
responFe than the Avonsl Cloncs— h | e
endocrine system. 9
*Nerve signals are sent via
s . Kidneys Ovaries
electrical impulses while ’
the endocrine system (ES) « o

communicates via
circulating hormones. - bd

https://image.slidesharecdn.com/theendocrinesystem021913-130306150247-phpapp02/95/anatomy-and-
physiology-the-endocrine-system-02-19-13-3-638.jpg?cb=1363620016

The endocrine system includes glands that secrete hormones directly into the
bloodstream rather than through a duct (exocrine glands). Although a given hormone
travels anywhere in the body that blood does, it affects only a specific target. Hormones
influence their target cells by chemically binding to specific receptors. Only the target
cells for a given hormone have receptors that bind and recognize that hormone. The
receptors initiate specific biological effects when the hormones bind to them. For
example, thyroid-stimulating hormone (TSH) binds to receptors on cells of the thyroid
gland, but it does not bind to cells of the ovaries because ovarian cells do not have TSH
receptors. The release of a hormone by an endocrine gland to a target is determined by

the body’s need for the hormone at any given time and is regulated to avoid
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overproduction (hypersecretion) or underproduction (hyposecretion). Unfortunately,
there are times when the body’s regulating mechanism does not operate properly and
hormone levels become excessive or deficient, causing various disorders.

The (1) pituitary gland, or hypophysis, is a peasized organ located at the base of
the brain. It is known as the master gland because it regulates many body activities and
stimulates other glands to secrete their own specific hormones. The pituitary gland
consists of two distinct portions, an anterior lobe (adenohypophysis) and a posterior
lobe (neurohypophysis). The anterior lobe, triggered by the action of the hypothalamus,
produces at least six hormones. The posterior lobe stores and secretes two hormones
produced by the hypothalamus: antidiuretic hormone (ADH) and oxytocin. These
hormones are released into the bloodstream as needed.

The (2) thyroid gland is the largest gland of the endocrine system. An H-shaped
organ located in the neck just below the larynx, this gland is composed of two large
lobes that are separated by a strip of tissue called an isthmus. Thyroid hormone (TH)
is the body’s major metabolic hormone.TH increases the rate of oxygen consumption
and thus the rate at which carbohydrates, proteins, and fats are metabolized. TH is
actually two active iodinecontaining hormones, thyroxine (T4) and triiodothyronine
(T3). Thyroxine is the major hormone secreted by the thyroid; most triiodothyronine is
formed at the target tissues by conversion of T4 to T3. Except for the adult brain,
spleen, testes, uterus, and the thyroid gland itself, thyroid hormone affects virtually
every cell in the body. TH also influences growth hormone and plays an important role
in maintaining blood pressure.

The (3) parathyroid glands consist of at least four separate glands located on the
posterior surface of the lobes of the thyroid gland. The only hormone known to be
secreted by the parathyroidglands is parathyroid hormone (PTH). PTH helps to regulate
calcium balance by stimulating three target organs: bones, kidneys, and intestines.
Because of PTH stimulation, calcium and phosphates are released from bones,
increasing concentration of these substances in blood. Thus, calcium that is necessary
for the proper functioning of body tissues is available in the bloodstream. At the same

time, PTH enhances the absorption of calcium and phosphates from foods in the
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Intestine, causing a rise in blood levels of calcium and phosphates. PTH causes the
kidneys to conserve blood calcium and to increase the excretion of phosphates in the
urine.

The (4) adrenal glands are paired organs covering the superior surface of the
kidneys. Because of their location, the adrenal glands are also known as suprarenal
glands. Each adrenal gland is divided into two sections, each of which has its own
structure and function. The outer adrenal cortex makes up the bulk of the gland and the
adrenal medulla makes up the inner portion. Although these regions are not sharply
divided, they represent distinct glands that secrete different hormones.

The (5) pancreas lies inferior to the stomach in a bend of the duodenum. It
functions as an exocrine and endocrine gland. A large pancreatic duct runs through the
gland, carrying enzymes and other exocrine digestive secretions from the pancreas to
the small intestine. The endocrine portion of the pancreas con