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NMPEANCJ/IOBUE

YuebHo-MeTo1uuecKoe MocoOue MpeICTaBIsseT COOOM KOMIUIEKC TEK-
CTOB U YNPaKHEHU 10 (papMaKOIOruu, TEXHOJIOTUH JIEKAPCTBEHHBIX Ipe-
apaToB U OMOTEXHOJIOTUH U3 OPUTMHAIBHBIX AHTJIOSI3bIYHBIX HCTOYHUKOB.

[{enpro HacTOAIIETO YYEOHO-METOIUYECKOTO MOCOOUS siBIsieTcs pop-
MHUPOBAHHE U COBEPIICHCTBOBAHUE y CTYJICHTOB YMEHUM pabOTHI C TMPO-
dbeccuoHaIbHO-OPUEHTHPOBAHHOM JICKCUKOM, HABBIKOB HAYYHO-TEXHHUYE-
CKOT'0 TIEPEBO/Ia JINTEPATYPHI U YIIOTPEOICHUSI CIICIIUATLHBIX TEPMUHOB B
YCTHOM peyn.

ITocobue cocTout u3 nByx yactei. [Tepsas yacts « Technology of Medi-
cines» BKJIKOYAET IIECTh Pa3/IeNOB, B KOTOPBIX pacCMaTpUBAETCS UCTOPUS
dbapmakonoruu, kiaccudukanus JIeKapCTBEHHbIX CPEACTB, UCIIOJIb30BAHUE
B MEJUIMHE JICKAPCTBEHHBIX pacTeHUu U papmakorHo3us. Bropas yactb
«Biotechnology» conepxuT 1mecTb pas/ieiaoB, MOCBAIIEHHBIX OMOTEXHOJIO-
T'UH, K1acCU(UKAIIUA MUKPOOPTAHU3MOB, U3YUYEHUIO CTPOSHUS U XUMHUYE-
CKHMX CBOMCTB OEJIKOB, )KHPOB U YTJIEBOJIOB.

CopepxaHue TEKCTOBOTO MaTepraia COOTBETCTBYET ICUCTBYIOIIEH TPo-
rpaMMe MO aHTIUHCKOMY S3bIKY JUISl HEA3BIKOBBIX YUPEKACHUN BBICILIETO
oOpa3oBanus. [IpeaTexkcToBble yIpaxKHEHUS HAIIPaBIEHbI HA (POPMHUPOBA-
HUE NOTEHIIMATBHOTO CJI0Bapsl CTYJIEHTOB. MaTepuani nogo0paH ¢ yueTroM
JIEKCUYECKUX TPYAHOCTEH, KOTOPhIE CHUMAIOTCS IO MEPE MPOXOKICHUS Te-
MBI, 1 Ha OCHOBAaHUM TaKUX IMPUHIIUIIOB, KaK MH(POPMATUBHOCTD, ITPEIMETHAS
CBSI3HOCTb, JIOCTYMHOCTh. KaXX b1l pa3jen 3akaHunuBaeTCsl 0JIOKOM JIEKCH-
YECKUX 3aJIaHM, HAITPaBJICHHBIX HA 3aKPETICHUE TTOJTYUYCHHBIX HaBBIKOB
paboThI ¢ mpodeccoHaTbHO-OPUEHTUPOBAHHBIM TEKCTOM 10 CIICIIMATILHO-
CTH, YTO CITOCOOCTBYET (hOPMUPOBAHUIO PO ECCUOHATTEHON HMHOS3BIYHON
KOMITETEHIINH.

[lopsnok noaun Mmarepualia COOTBETCTBYET U3y4aeMbIM TEMaM I10 CIie-
uaibHOCTH. [[0BTOPSEMOCTD KITHOUEBBIX CJIOB M BHIPAXKEHUI, HATMYKE TTPO-
OJIEeMHBIX 33JaHUI MTPU3BAHBI BHIPAOATHIBATH Y CTYACHTOB HABBIKM MOHOJIO-
THYECKOM peuH, a TakKe 00ydaTh COCTABICHHUIO aHHOTAIMM U pedepaToB.
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|=| - l TECHNOLOGY

OF MEDICINES

Unit |
HISTORY OF PHARMACOLOGY

Exercise 1. Read and memorize the following words.

To treat — neuntsb, oOpamatbes; disease — 3aboneBanue; medication —
JIEKapCTBEHHOE CPEACTBO, JieueHHe; pharmaceuticals — JexkapcTBEHHbBIC
npemnaparbl; pharmacy — dapMaiieBTUKa; prescription — perent, npeanuca-
HUE, Ha3HAYeHue Bpaya; to counter — mpoTuBOCTOSThH; Hippocratic oath —
kisTBa [ unmokpara; physician — Bpau, MeIuK; quinine — XUHUH; t0 emerge —
MOSIBIIATRLCS, BO3HMKATh, inflammation — BocmajgeHue, BOCIaIUTEIILHOE
3aboneBanue; to apply — mpumeHsaTh; observation — HaOIOACHUE; pain
reliever — o06e30o0nmBaroiee; significant — CyIecTBeHHbBIN, 3HAUUTEIIbHBIN;
cornerstone — KpaeyroJibHbIM KaMeHb, OCHOBA; treatise — TpaKTaT, Hay4YHbIH
TpyA; apothecary — antekaps, papmaneBT; emphasis — 0c000€ BHUMaHUE;
array — MHOXKECTBO; to prevent — mpeI0TBpaIlaTh, IpeaynpexaaTh; to dis-
pense — pacnpeensiTh, 103UpoBaTh; exhaustive — MOJTHBIN, BCECTOPOHHMUIT;
regulation — HOpMAaTUBHBIN JOKYMEHT.

Exercise 2. Match the words with their definitions.

1. Hippocratic oath | a) a substance used for medical treatment, especially

2. Regulation a medicine or drug

3. Apothecary b) to do something to improve the condition of an ill

4. Medication or injured person, or to try to cure a disease

5. Array c) to react to something with an opposing opinion or

6. Pain reliever action, to defend yourself against something

7. Counter d) a promise made by people when they become doc-

8. Inflammation tors to do everything possible to help their patients

9. To treat and to have high moral standards in their work

10. Cornerstone e) a localized physical condition in which part of the
body becomes reddened, swollen, hot, and often pain-
ful, especially as a reaction to injury or infection



f) something of great importance that everything else
depends on

g) a person who in the past made and sold medicines
h) a large group of people or things that are related in
some way

1) an official rule or the act of controlling something
J) a medication that alleviates pain

Exercise 3. Translate the words in italics from Russian into English.

Pharmacology is the study of drugs including their origins, history, uses,
and ceoticmea. It mainly focuses on the actions of zexapcmeo on the body.
A drug is a substance that is used to zewums or npomueocmosms the 3a6o-
nesanue. Pharmacology nosisunace as its own discipline in the 19th century.
Pharmacy is the science and art concerned with the preparation and stand-
ardization of rexapcmeennvie npenapamwi. The beginnings of ¢papmayes-
muxka are ancient. When the first person expressed juice from a succulent
leaf to npumenams to a wound, this art was being practiced. Pharmacology
and pharmacy may sound and look similar to each other, but pharmacolo-
gists are spauu and pharmacists are medical professionals and they have
different roles. Pharmacologists study the effects that zexapcmeennwvie cpeo-
cmea have on the human body, and pharmacists fill the npeonucanus that
medical doctors write with no right to prescribe drugs.

Exercise 4. Choose the words with similar meaning from the two
groups and arrange them in pairs.

A. To treat, disease, pharmaceuticals, physician, to emerge, significant,
cornerstone, apothecary, array, regulation.

B. Considerable, to cure, ailment, to appear, foundation, pharmacist,
multitude, doctor, instruction, medications.

Exercise 5. Read and translate the following text.

Pharmacology is the science of medical drugs and medications, includ-
ing a substance’s origin, composition, pharmacokinetics, therapeutic use,
and toxicology. More specifically, it is the study of the interactions that oc-
cur between a living organism and chemicals that affect normal or abnormal
biochemical function.

Using plants and plant substances to treat all kinds of diseases and med-
ical conditions is believed to date back to prehistoric medicine. The Kahun
Gynaecological Papyrus, the oldest known medical text of any kind, dates
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to about 1800 BC and represents the first documented use of any kind of
medication. It and other medical papyri describe Ancient Egyptian medical
practices, such as using honey to treat infections.

Ancient Babylonian medicines demonstrate the use of prescriptions in
the first half of the second millennium BC. Medicinal creams and pills were
employed as treatments.

On the Indian subcontinent, the Atharvaveda, a sacred text of Hin-duism
whose core dates from the 2nd millennium BC is the first Indic text dealing
with medicine. It describes plant-based medications to counter diseases.

The use of plant-based medicines has a long history in Europe as well.
The Greek physician Hippocrates, who lived in the 5th century BC, is often
referred to as “the father of medicine” and is credited with introducing the
concept of using plants for medicinal purposes. The Hippocratic Oath for
physicians refers to the existence of “deadly drugs” and describes the eth-
ics of medical practice and the moral code of doctors.

During the middle Ages, the use of plants and herbs for medicinal pur-
poses became widespread, with the establishment of botanical gardens and
the publication of numerous herbals. One of the key figures in the devel-
opment of modern pharmacology was the Swiss physician Paracelsus, who
lived in the 16th century. Paracelsus rejected many of the traditional beliefs
about medicine and instead emphasized the importance of empirical obser-
vation and experimentation. He also introduced the idea of using specific
chemical compounds for medicinal purposes, rather than relying on whole
plants or other natural substances.

However, it was not until the 19th century that modern pharmacology
began to emerge as a distinct discipline and chemists began to isolate and
synthesize various compounds from natural sources, leading to the devel-
opment of new drugs. The discovery of the first modern drug, morphine, in
1804, revolutionized the treatment of pain. Other significant developments
during this period included the discovery of quinine, which was used to treat
malaria, and the development of aspirin, which is still widely used today
as a pain reliever.

The 20th century saw significant advancements in pharmacology, with
the development of antibiotics, antiviral drugs, and other life-saving med-
ications. The discovery of insulin in 1921 revolutionized the treatment of di-
abetes, while the development of penicillin in 1928 marked the beginning of
the antibiotic era.

Today, pharmacology is a rapidly evolving field that continues to make
significant contributions to medicine and healthcare.
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Exercise 6. Answer the following questions.

1. What is pharmacology? 2. What manuscript represents the first doc-
umented use of any kind of medication? 3. Why is Greek physician Hippoc-
rates often referred to as the “father of medicine”? 4. What does the Hip-
pocratic Oath for physicians describe? 5. What is the merit of the Swiss phy-
sician Paracelsus in the development of modern pharmacology? 6. When did
modern pharmacology begin to emerge as a distinct discipline? 7. What were
the first modern drugs discovered in the 19th century? 8.What do we con-
sider as significant advancements in 20th century pharmacology?

Exercise 7. Complete the sentences with the words below.

Pharmaceuticals, apothecaries, therapeutic, array, dispensing, significant,
treatise, cornerstones

1. Pharmacology is one of the ... of the drug discovery process.
2. Pharmacology deals with the ... and other uses of the drug. 3. The first
Western pharmacological ... was made in the 1st century AD. 4. The medical
discipline of pharmacology derives from the medieval ... who both prepared
and prescribed drugs. 5. Pharmacological research has developed a vast ...
of new drugs. 6. Pharmacology is a research-based science where new find-
ings can have ... impacts on our understanding of human health. 7. Pharmacy
studies compounding and ... all medicinal substances. 8. Pharmacy is the sci-
ence which studies ... used for treating and preventing different diseases.

Exercise 8. Match the sentence halves.

1. Using plants and plant substances to treat

a) the existence of “deadly drugs.”

2. The Kahun Gynaecological Papyrus, the
oldest known medical text, represents

b) beyond opium and quinine.

3. The earliest foundations of Ayurveda
included ancient practices together with

c) all kinds of diseases dates back
to prehistoric medicine.

4. The Hippocratic oath, written in the
5th century BC, refers to

d) corticosteroids for inflamma-
tion and typical antipsychotics
for psychosis emerged.

5. The student of Ayurveda had to know
ten arts that

e) the first documented use of any
kind of medication.

6. Medieval medicine saw advances of sur-
gery, but few truly effective drugs existed,

f) new nosologies from about
400 BC onwards.

7. During the First World War method of
treating wounds with

g) penicillin and other antibi-
otics.




8. In the 1930s antibiotics emerged: first|h) irrigation of germicide that
sulfa drugs, then helped to prevent gangrene was
developed.

9. In the 1950s other drugs including 1) were indispensable in the pre-
paration and application of his
medicines.

Exercise 9. Read and translate the following text. Give it the most
appropriate title.

Pharmacology has been defined as “an experimental science which has
for its purpose the study of changes brought about in living organisms by
chemically acting substances (with the exception of foods), whether used
for therapeutic purposes or not.”

Pharmacology is one of the cornerstones of the drug discovery process.
The first Western pharmacological treatise, a listing of herbal plants used
in classical medicine, was made in the 1st century AD by the Greek physi-
cian Dioscorides. The medical discipline of pharmacology derives from the
medieval apothecaries, who both prepared and prescribed drugs. In the early
19th century a split developed between apothecaries who treated patients and
those whose interest was primarily in the preparation of medicinal compounds;
the latter formed the basis of the developing specialty of pharmacology.

A truly scientific pharmacology developed only after advances in chem-
istry and biology in the late 18th century enabled drugs to be standardized
and purified. By the early 19th century, French and German chemists had
1solated many active substances — morphine, strychnine, atropine, quinine,
and many others from their crude plant sources. Pharmacology was firmly
established in the late 19th century by the German Oswald Schmeiderberg
(1838-1921). He defined its purpose, wrote a textbook of pharmacology,
helped to found the first pharmacological journal, and, most importantly,
headed a school at Strasbourg that became the nucleus from which independ-
ent departments of pharmacology were established in universities through-
out the world.

In the 20th century, and particularly in the years since World War II,
pharmacological research has developed a vast array of new drugs, includ-
ing antibiotics, such as penicillin, and many hormonal drugs, such as insu-
lin and cortisone. Pharmacology is presently involved in the development
of more effective versions of these and a vast array of other drugs through
chemical synthesis in the laboratory. Pharmacology also seeks more effi-
cient and effective ways of administering drugs through clinical research
on large numbers of patients.
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During the early 20th century, pharmacologists became aware that a
relation exists between the chemical structure of a compound and the effects
it produces in the body. Since that time, increasing emphasis has been placed
on this aspect of pharmacology. Because most medical compounds are orga-
nic chemicals, pharmacologists who engage in such studies must necessarily
have an understanding of organic chemistry. The work of pharmacologists
in industry deals also with the exhaustive tests that must be made before
promising new drugs can be introduced into medical use.

Exercise 10. Say whether the following statements are true or false.

1. Pharmacology is the study of changes brought about in living organ-
isms by chemically acting substances including foods. 2. The first Western
pharmacological treatise was made in the 1st century AD by the Greek phy-
sician Hippocrates. 3. In the early 17th century a split developed between
apothecaries who treated patients and those whose interest was primarily
in the preparation of medicinal compounds. 4. A truly scientific pharmacology
developed only after advances in chemistry and biology in the late 18th cen-
tury. 5. Pharmacology was firmly established in the late 19th century by the
German Oswald Schmeiderberg. 6. In the 20th century pharmacological re-
search has developed a vast array of new drugs including antibiotics and
many pain relievers. 7. Pharmacologists who engage in studies of medical
compounds must necessarily have an understanding of organic chemistry.

Exercise 11. Match English expressions to their Russian equivalents.

1. Brought about in living organisms
2. With the exception of foods

3. Pharmacological treatise

4. Preparation of medicinal compounds
5. Advances in chemistry and biology
6. A vast array of new drugs

7. To seek more efficient and effec-
tive ways of administering drugs

8. To become aware

9. Increasing emphasis has been
placed

10. Necessarily to have an understan-
ding of organic chemistry

a) IPUTOTOBJICHUE JICKAPCTBEHHBIX
COCIMHEHUN

b) 00s13aTeNIbHO UMETH MPEJICTABIIE-
HHE 00 OPraHUYECKON XUMUHU

C) HcKaTh Oosee 3PPEeKTUBHBIC U JIEH-
CTBCHHBIE CTIOCOOBI BBE/ICHHS JICKAPCTB
d) ¢papmakosornueckuii TpakTaT

€) 0CO3HaTh

f) Bce OoJtbIliee BHUMaHUE YICISCTCS
£) BO3HUKIITHI B )KUBBIX OPraHU3Max
h) moctmwxenus B 00J1aCTH XUMUH H
ouosoruu

1) IIUPOKUM CIIEKTP HOBBIX JIEKAPCTB
j) 32 UCKJTFOYCHUEM MPOIYKTOB TTH-
TaHUS



Exercise 12. Agree or refute the statements, arguing your point of view.

1. Originating in the 17th century, pharmacology makes drug devel-
opment possible. 2. A truly scientific pharmacology developed only after ad-
vances in chemistry and astronomy. 3. The medicinal chemist may create
the candidate compound, but the physician is the one who tests it for phys-
1ologic activity. 4. A promising compound is investigated by many scien-
tists — toxicologists, microbiologists, clinicians. 5. Detailed observations of a
drug’s effects on all systems and organs of laboratory animals are necessary.
6. The pharmacologist himself tests the effects of drugs in patients. 7. The sci-
ence that embraces knowledge of drugs with special reference to the mech-
anism of their action in the treatment of disease is pharmacy. 8. Pharmacy
is the science and art concerned with the preparation and standardization of
drugs. 9. Pharmacy studies recognizing, identifying, collecting, selecting,
preparing, storing, testing, compounding and dispensing all medicinal sub-
stances. 10. Pharmacists are not responsible for the preparation of the dosage
forms of drugs, such as tablets, capsules, and sterile solutions for injection.

Exercise 13. Translate from Russian into English.

1. ®apmakonorusi — Hayka U yueOHasi IUCIUIUIMHA O JIEKAPCTBEHHBIX
CpEelCTBax, UX CBOMCTBAX U MPUMEHEHUU. 2. DapMaKoJIOTHsl OTBEYAET 3a
IIPOM3BOJICTBO JIFOOBIX JIEKAPCTB OT 00€300JIMBAIOIIUX O aHTUOMOTHKOB.
3. dapMakoJor — 3T0 YYEHbIU-MEIUK, KOTOPbIA 3aHUMAETCS UCCIICIOBAHMU-
SIMU U TIPOBOJMT SKCIIEPUMEHTHI 110 Pa3pabOTKe HOBBIX JieKapcTB. 4. Dapma-
LEBTHKA — 3TO HAayKa, U3y4arollas JIEKApPCTBEHHbBIE BEILIECTBA, UCIIOJIb3yEMbIE
IUTSL JIEYEHUs U TPOPUIIAKTHKY Pa3auyHbIX 3a001eBanuil. 5. GapmarieBt —
ATO JIMLIEH3UPOBAHHBIA MEAUIIMHCKUN paOOTHHUK, KOTOPBIA KOHCYJIBTUPYET
10 MOBOJY y>KE€ UMEIOIINXCS JIEKAPCTB, TOTOBUT U OTIYCKAET JIEKAPCTBEH-
HBIE MPEMapaThl.



Unit I
PHARMACEUTICAL DRUGS

Exercise 1. Read and memorize the following words.

To cure — uzneunBare; to alleviate — cMITUHNTH, 00JIETYNTH, OCIIA0JISITE;
administration — BBeJieHHE (BeIECTBa, JekapcTBa); to deal with — 3anu-
Mmatbes (uem-i1.); delivery — nocraBka; efficacy — appexruBHOCTS Mpemna-
pata; bloodstream — kpoBoTOK; safety — 6e3omacHocTb; over-the-counter
drug — Ge3penienTypHbIi npemnapart; drug screening — JI€KapCTBEHHBIN CKpH-
HuHT; clinical trial — kIMHMYecKkoe ucIBpITaHue; intervention — BMeImaTeIb-
CTBO; restriction — orpanudenue; accidentally — cimydaitno; dietary supple-
ment — nuieBas go0aBKa; interaction — B3auMoAelcTBre; contraindication —
POTUBOIIOKa3aHKe; essential — CyIeCTBeHHbIN, BaXKHBIN; to satisfy — yo-
BJICTBOPATH; appropriate — cooTBeTCcTBYIOMIMIA; to afford — mo3Bonuth cede;
available — umeromuiicst B pacnopsibkeHuu; to revolve around — ObITh Tak
WM WHaue cBsizaHHBIM C; side effect — mobounslit 3pdext; crude drug —
JIEKapCTBEHHOE CHIPhHE.

Exercise 2. Match the words with their definitions.

1. To cure a) the state of being protected from danger or harm

2. Administration | b) occurring unexpectedly or by chance, inadvertently
3. Safety c) to relieve (a person or animal) of the symptoms of
4. Restriction a disease or condition

5. Accidentally | d) a manufactured product intended to supplement a
6. Dietary supple- | person’s diet by taking a pill, capsule, tablet, powder,

ment or liquid

7. Essential e) the way by which a drug, fluid, poison, or other
8. To satisfy substance is taken into the body

9. Appropriate f) the limitation or control of someone or something,
10. To afford or the state of being restricted

g) suitable or right for a particular situation or occasion
h) to be able to buy or do something because you have
enough money or time

1) absolutely necessary; extremely important

) to meet the expectations, needs, or desires of (some-
one)

n



Exercise 3. Insert the necessary word.

Available, contraindications, over-the-counter drugs, dietary supplements,
bloodstream, alleviate, efficacy, clinical trial

1. The doctor has prescribed some drugs to ... the pain. 2. The efficacy

of this drug was checked through ... ... . 3. ... ... are selected to ensure
that their ingredients are safe and effective when used without a physician’s
care. 4. Traces of illegal drugs were found in his ... . 5. Many adults and

children in the United States take one or more vitamins or other ... ... .
6. There is no data on ... for administration in children under 1 year of age.
7. This drug should be ... in any pharmacy. 8. The ... of the medical pro-
cedure has not been proven.

Exercise 4. Choose the words with similar meaning from the two
groups and arrange them in pairs.

A. To alleviate, side-effects, accidentally, to satisfy, to afford, essen-
tial, efficacy, restriction, appropriate, intervention.

B. Suitable, limitation, to relieve, to allow, to gratify, effectiveness,
vital, adverse reactions, invasion, inadvertently.

Exercise 5. Read and translate the following text.

A medication (also referred to as medicine, pharmaceutical drug, or
simply drug) is a drug used to diagnose, cure, treat, or prevent disease.

Essential medicines as defined by the World Health Organiza-
tion (WHO) are “those drugs that satisfy the health care needs of the ma-
jority of the population. They should therefore be available at all times in
adequate amounts and in appropriate dosage forms, at a price the commu-
nity can afford.”

The pharmaceutical industry discovers, develops, produces, and markets
pharmaceutical drugs for use as medications to be administered (or self-ad-
ministered) to patients, with the aim to cure them, vaccinate them, or allevi-
ate the symptoms. Pharmaceutical companies may deal with generic or brand
medications and medical devices. They are subject to a variety of laws and
regulations that govern the patenting, testing, safety, efficacy and marketing
of drugs.

Pharmaceuticals, known as medicine or drug, are a principal compo-
nent of traditional medicine and include a broad spectrum of medicines.
They come from chemicals. In fact, they make up over 90% of the drugs
on the market. Virtually every chemical and pharmaceutical company in
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the world has a library of chemical compounds that have been synthesized
over many decades. Historically, many diverse chemicals have been derived
from natural products such as plants, animals, and microorganisms. Many
more chemical compounds are available from university chemists. Addi-
tionally, automated, high-output, combinatorial chemistry methods have
added hundreds of thousands of new compounds. Whether any of these mil-
lions of compounds have the characteristics that will allow them to become
drugs remains to be discovered through rapid, high-efficiency drug screen-
ing. Drug screening is the process by which potential drugs are identified
and optimized before selection of a candidate drug to progress to clinical
trials. Clinical trials are experiments done in clinical research designed to
answer specific questions about biomedical or behavioral interventions, in-
cluding new treatments (such as novel vaccines, drugs, dietary supplements,
and medical devices).

Another very important way to create new drugs is to produce them
with the means of biotechnology. Unlike traditional pharmaceuticals,
which are chemically synthesized, biopharmaceuticals are medicinal
products derived from living organisms or cells. The key distinction be-
tween them and other drugs is that they are not extracted from a native
source or synthesized with chemical reactions. Instead, they are created
with the use of living organisms which may have been modified to pro-
duce the desired compound.

Testing new drugs revolves around the process of scientifically inves-
tigating a drug’s safety, efficacy, side-effects, and optimal dosage through
various phases of clinical trials before it can be approved for general public
use. Behind the phrase “testing new drugs” lies a complex and systematic
process that involves many stages, from initial laboratory experiments to
actual human trials. Each of these stages is designed to answer specific ques-
tions about the new drug, such as how it interacts with the body, what’s its
optimal dosage, and how effective and safe it is.

Exercise 6. Answer the following questions.

1. What is a medication? 2. What are essential medicines as defined
by the World Health Organization (WHO)? 3. What is pharmaceutical indus-
try aimed at? 4. Where do pharmaceuticals come from? 5. What may be dis-
covered through high-efficiency drug screening? 6. What is drug screening?
7. What are clinical trials? 8. What are biopharmaceuticals? 9. What is the
difference between traditional pharmaceuticals and biopharmaceuticals?
10.What lies behind the phrase “testing new drugs”?
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Exercise 7. Say whether the following statements are true or
false.

1. A medication is a drug used to diagnose, cure, treat, or prevent dis-
ease. 2. Essential medicines are drugs that satisfy the health care needs of
the majority of the population. 3. The pharmaceutical industry develops
but doesn’t market. 4. Pharmaceutical companies don’t deal with generic
medications and medical devices. 5. Pharmaceuticals come from chemi-
cals and make up over 90% of the drugs on the market. 6. Only few chem-
icals have been derived from natural products such as plants, animals, and
microorganisms. 7. Drug screening and clinical trials are the same pro-
cesses aimed at identifying a drug candidate. 8. Biopharmaceuticals are
medicinal products which are chemically synthesized. 9. Testing new
drugs involves many stages, from initial laboratory experiments to actual

human trials.

Exercise 8. Match the sentence halves.

1. The pharmaceutical industry dis-
covers, develops, produces, and
markets

a) entails genetic manipulation of cells
for making their biotechnological pro-
ducts.

2. Pharmaceutical companies may
deal with

b) a large molecule is typically in-
jected.

3. Clinical trials are experiments
done in clinical research designed
to answer

c) treat or alleviate the symptoms of a
disease or illness.

4. A medication is a drug used to

d) the health care needs of the major-
ity of the population.

5. Essential medicines are those drugs
that satisfy

e¢) they can be traditional drugs and
biopharmaceuticals.

6. Medications can be classified in
various ways, in origin

f) derived from living organisms or
cells.

7. Traditional pharmaceutical drugs
are relatively simple molecules that

g) generic or brand medications and
medical devices.

8. Biopharmaceuticals are large bio-
logical molecules

h) diagnose, cure, treat, or prevent dis-
ease.
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9. A patient typically is dosed with|1) specific questions about biomedical
a small molecule via a tablet while |or behavioral interventions.

10. Pharmaceutical biotech compa-|j) pharmaceutical drugs for use as me-
nies use recombinant DNA technol-|dications to be administered to patients.
ogy, which

Exercise 9. Give the Russian equivalents for the following word
combinations.

Essential medicines, World Health Organization, adequate amounts,
appropriate dosage forms, pharmaceutical industry, pharmaceutical drugs,
generic or brand medications, medical devices, high-efficiency drug screen-
ing, selection of a candidate drug, to progress to clinical trials, unlike tradi-
tional pharmaceuticals, the key distinction of biopharmaceuticals, to produce
the desired compound, various phases of clinical trials, to be approved for
general public use, actual human trials.

Exercise 10. Insert the necessary word.

Availability, beneficial, over the counter, synthesis, treatment, therapeutics,
occurring, drugs, pharmaceutical, properties, genetic, infect, action,
intervention, substance

Drug, any chemical ... that affects the functioning of living things and
the organisms (such as bacteria, fungi, and viruses) that ... them. Pharmacol-
ogy, the science of ... , deals with all aspects of drugs in medicine, including
their mechanism of action, physical and chemical ... , metabolism, therapeu-
tics, and toxicity. This article focuses on the principles of drug action and
includes an overview of the different types of drugs that are used in the ...
and prevention of human diseases.

Until the mid-19th century the approach to drug ... was entirely empiri-
cal. This thinking changed when the mechanism of drug ... began to be an-
alyzed in physiological terms and when some of the first chemical analyses
of naturally ... drugs were performed. The end of the 19th century signaled
the growth of the ... industry and the production of the first synthetic drugs.
Chemical ... has become the most important source of therapeutic drugs.
A number of therapeutic proteins, including certain antibodies, have been
developed through ... engineering.

Drugs produce harmful as well as ... effects, and decisions about
when and how to use them therapeutically always involve the balancing of
benefits and risks. Drugs approved for human use are divided into those
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available only with a prescription and those that can be bought freely ...
. The ... of drugs for medical use is regulated by law.
Drug treatment is the most frequently used type of therapeutic ... in
medicine.

Exercise 11. Translate into English.

1. JIekapcTBEHHOE BELIECTBO — ATO OTJEIbHOE XUMUYECKOE COEIMHE-
HUE WK OMOJIOTMYECKU aKTUBHOE BEUIECTBO, KOTOPOE MPHU BBEJECHUU B OP-
TaHU3M CHOCOOHO MPEeNOTBpalllaTh BO3HUKHOBEHHE 3a00eBanusl. 2. Jlekap-
CTBEHHBIN IMpemnapaT — 3TO JIEKaApCTBEHHOE CPEACTBO B BUJIE OIPEICICHHON
JeKapcTBeHHOU (hopMbI (TabeTKH, Ipaxe, Ma3b | T. 1.). 3. JIekapcTBeH-
HOE ChIphE — 3TO MaTepuall 0aKTEPUAILHOTO, PACTUTENILHOTO, MUHEPAIBHOT O,
KUBOTHOT'O WJIM CHHTETUYECKOTO MPOUCXOXKICHHS, U3 KOTOPOTO U3rOTOB-
JISIFOT JIEKapCTBEHHBIE Mpenapatsl. 4. buodapmarieBTudeckue mpemapaTsl —
ATO TEPANEBTUYECKHUE MTPETapaThl HA OCHOBE MaKpOMOJIEKYJI, KOTOPBIE TPO-
U3BOJISITCS] WM U3BIIEKAIOTCS U3 OMOJIOTHYECKUX UCTOYHUKOB.



Unit I
CLASSIFICATION OF MEDICATIONS

Exercise 1. Read and memorize the following words.

Enteral — mepopanbHbIii, 1yl mpueMa BHYTpb; parenteral — BBOIUMBII
B OpPTaHU3M MapeHTEPaATbHO (TI0JIKOKHO, BHYTPUMBIIIEUYHO, BHYTPUBEHHO,
BHyTpHUApTEpHAIbHO); topical — 111 Hapy>KHOTO TPUMEHEHHUsI; prescription
only medicine — iekapCTBEHHOE CPEJICTBO, OTITYCKA€MOE TOJILKO IO pelien-
TaMm; complementary — 1OnOJTHUATEIBHBIN, BCIOMOTaTeIbHBIN; nasal muco-
sa — ciu3ucTas 00o104Kka Hoca; cardiovascular — cepIeYHOCOCY UCTBINH;
sensation — 4yBCTBO, omryiieHue; blood vessel — KpoBEeHOCHBIN COCY;
to inhibit — momaBnaTh; blood clot — crycrok kpoBu, Tpom0O; digestive —
nuiieBapuTenbhbii; antidiarrhoeal — npoTuBouapelinsiif; laxative — cia-
ourenpHOE; emetic — pBOTHBIN; substitution therapy — 3amecTuTenbHas Te-
panus; greasy — )XUPHBIM, MaCJITHUCTBIN; ointment — Ma3b, MPUTHPAHUE;
rash — cblib, BeIChITIaHue; diuretic — MoueroHHoe cpeicTBO; kidney — mouka;
excess — U30BITOK, M3JIUIIEK; remedy — CpeICTBO JISUEHUS; COPIouS — 0OUIIb-
HBII; vasoconstrictor — COCyJ0Cy>KHBAIOIIEe CPEJCTBO; TUNNY NOSE — PUHUT,
HAacMOpK; nasal congestion — 3aJ10:K€HHOCTh HOCa; cough — Kaienb; emol-
lient — cmsryaromee cpeacTBo; dizziness — FOJTOBOKPYKEHHUE.

Exercise 2. Match the words with their definitions.

1. Sensation a) blood that has been converted from a liquid to a
2. Blood vessel solid state, also called a thrombus

3. Blood clot b) treatment to replace deficient formation or loss
4. Substitution the- | of body products by administration of the natural
rapy body products or synthetic substitutes

5. Ointment ¢) a physical feeling or perception resulting from so-
6. Rash mething that happens to or comes into contact with
7. Kidney the body

8. Nasal congestion | d) a tubular structure carrying blood through the tis-
9. Complementary | sues and organs; a vein, artery, or capillary

10. Remedy e) a medicine or treatment for a disease or injury

f) swelling (edema) of the mucous membrane lining the
nose, usually as a result of inflammation from a com-
mon cold virus infection or from histamine released
as an allergic response to tree or grass pollen grains
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g) combining in such a way as to enhance or em-
phasize the qualities of each other or another

h) a visible lesion or group of lesions on the skin,
caused by any of numerous factors including infec-
tious agents, drugs, and allergies

1) either of the two bean-shaped organs in the lumbar
region that filter the blood, excreting the end-prod-
ucts of body metabolism in the form of urine

) a semisolid preparation for external application to
the skin or mucous membranes

Exercise 3. Insert the necessary words.

To inhibit, diuretic, cardiovascular, antidiarrhoeal, digestive, ointment,
nasal congestion, emetic

1. ... disease (CVD) is a class of diseases that involve the heart or
blood vessels. 2. When seasons change, a lot of people suffer from ... ...
and other common allergy symptoms. 3. Drugs also are used to ... en-
zymes needed for the survival of pathogens. 4. The ... system is a group
of organs working together to convert food into energy and basic nutri-
ents to feed the entire body. 5. ... drug is any drug that relieves symptoms
of diarrhea. 6. An ... is used medically when a substance has been in-
gested and must be expelled from the body immediately. 7. Do not apply
cream or ... to broken skin and always follow the instructions on the packet.
8. A ... 1s any substance that promotes diuresis, the increased production
of urine.

Exercise 4. Translate from Russian into English.

1. IToreHuManbHBIE TyTH BBEJICHNUS JIEKAPCTB BKIIFOUAIOT IEPOPATIBHBIM,
NapEHTEPAJIbHBIN, Ha3aJIbHbIA, MECTHBIA U UHTAISINMOHHBIN. 2. [Tepopaiib-
HOE BBEJICHHE, KaK MMPaBUIIO, TPEANOUTUTENbHEE, KaK Hanboee y100Hoe.
3. HazanpHO€ BBEIEHHUE CUUTAETCA MOTCHUHAIBHO MPUBJICKATEIbHBIM,
MIOCKOJIbKY HOCOBBIE ITOJIOCTH UMEIOT BBICOKYIO INIOTHOCTh KPOBEHOCHBIX
cocynoB. 4. HapyxHoe npuMeHeHHe (4epe3 KOXKY) YMEHBILIAET HATPY3KY
Ha MUUIEBAPUTEIbHBIN TPakT U nedyeHb. 5. [logaBnsroniee OOIBIINHCTBO
onodapmareBTUUECKuX MpenapaToB BBOASTCS MapeHTEPAIbHBIM MTyTEM.
6. HrangimonHas Tepamnus y»e AaBHO J0Ka3ajia CBOIO pe3yIbTaTUBHOCTh
KaK OJIUH U3 HanoOoJsee 3(h(PEKTUBHBIX CIIOCOOOB BBEICHUS JIEKAPCTBEHHBIX
CPEJICTB IIPH JICUCHUU 3a00JIEBaHUM JABIXaTEIbHBIX Ty TEH.
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Exercise 5. Read and translate the following text.

Medications can be classified in various ways, such as by chemical prop-
erties, mode or route of administration, biological system affected, or thera-
peutic effects.

Administration is the delivery of a pharmaceutical drug to a patient.
There are basic categories of drug administration: enteral (through the mouth),
parenteral (into the bloodstream), intranasal (absorbed through the thin mu-
cous membrane inside of the nose), topical (applied to the skin directly), in-
halation (inhaled and acts directly on the lungs) and some others.

Depending upon the jurisdiction, medications may be divided into over-
the-counter drugs (OTC) which may be available without special restrictions,
and prescription only medicine (POM), which must be prescribed by a phy-
sician. OTC medications are sold without restriction as they are considered
safe enough that most people will not hurt themselves accidentally by tak-
ing it as instructed. These include aspirin and other pain relievers, laxatives,
allergy, and cough and cold medicines.

Drugs which are prescription only are regulated because they can impose
adverse effects and should not be used unless necessary. Reasons to not pre-
scribe drugs such as interactions or side effects are called contraindications.

A third category, behind-the-counter medications (BTMs), is imple-
mented in some jurisdictions. BTMs do not require a prescription, but must
be kept in the dispensary, not visible to the public, and only be sold by a
pharmacist or pharmacy technician.

There are also controlled drugs which are the most powerful category
of drugs. These drugs have similar or more effects than prescription only
medicines. They include hallucinogens, opioids, stimulants, depressants, and
anabolic steroids.

These medicines also need a prescription from a dentist or doctor. In ad-
dition, they have some restrictions on how to store, dispense and administer
them. You should remember that these drugs can become an addiction if
you misuse them.

Herbs and supplements may include a wide variety of substances includ-
ing vitamins, minerals, enzymes, and botanicals. Herbals and supplements
are often considered complementary and alternative medications (CAM).
Complementary and alternative medications (CAM) are types of therapies
that are commonly used in conjunction with or as an alternate to traditional
medical therapies. These herbal and supplement substances are not regulated,
and most have not undergone rigorous scientific testing for safety for the
public. While clients may be tempted to try these herbals and supplements,
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there 1s no guarantee that they contain the ingredients listed on the label. It 1s
also important to remember that there is a potential for adverse effects or
even overdose if the herbal or supplement contains some of the same drug
that was also prescribed to a patient.

Pharmaceutical drugs on the whole greatly improve patient outcomes
and quality of life when used as prescribed.

Exercise 6. Answer the questions.

1. How can medications be classified? 2. What is drug administration?
3. What are basic categories of drug administration? Describe each of them.
4. How may medications be divided upon the jurisdiction? 5. Why are OTC
medications sold without restriction? 6. What are examples of over-the-coun-
ter drugs? 7. What are the reasons not to prescribe drugs? 8. What are be-
hind-the-counter medications? 9. Why do controlled drugs need a prescrip-
tion from a dentist or doctor as POM do? 10. What are complementary and
alternative medications (CAM)? 11. In what case do pharmaceutical drugs
greatly improve patient outcomes?

Exercise 7. Say whether the following statements are true or false.

1. Medications can be classified only by chemical properties and mode
or route of administration. 2. There are 5 basic categories of drug administra-
tion: enteral, parenteral, intranasal, topical and inhalation. 3. Depending upon
the jurisdiction, medications may be divided into over-the-counter drugs
(OTC), prescription only medicine (POM) and behind-the-counter medi-
cations (BTMs). 4. Drugs which are prescription only are regulated be-
cause they are very expensive. 5. BTMs implemented in some jurisdictions
require a physician’s prescription. 6. Controlled drugs include hallucino-
gens, opioids, stimulants, depressants, and anabolic steroids. 7. Controlled
drugs have no restrictions on how to store, dispense and administer them.
8. Herbals and supplements are often considered complementary and al-
ternative medications (CAM). 9. Complementary and alternative medica-
tions have undergone rigorous scientific testing for safety for the public.
10. Pharmaceutical drugs are not able to improve patient outcomes and
quality of life even when used as prescribed.

Exercise 8. Read and translate the following text.

Drugs used in medicine are usually divided into classes or groups depend-
ing on their application, their chemical structure or mechanisms of action.
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Antimicrobial medications can be used to prevent or treat diseases caused
by bacteria, fungi, or parasites. Antimicrobial agents are often effective
against a specific microorganism or group of closely related microorgan-
isms, and they often do not affect host cells.

Several major groups of medications, such as anesthetics and psychiatric
medications, affect the central nervous system. These agents are often ad-
ministered to cause changes in physical sensation, behavior, or mental state.

Cardiovascular drugs affect the function of the heart and blood vessels.
Medications can also affect the blood itself , for example, by activating or
inhibiting enzymes involved in the formation of clots (blood clots) in blood
vessels.

Medications can affect the digestive system. Some examples of major
digestive drug groups include antidiarrhoeal drugs, laxatives, antiemetics,
and emetics.

The therapeutic use of hormones concerns, first of all, substitution ther-
apy for deficient conditions.

Local application of drugs provides a direct, localized effect on a spe-
cific area of the skin. When medications are applied topically to the skin,
they can be dissolved in various products, ranging from simple solutions to
greasy ointments.

Agents that prevent allergic reactions that occur when a substance called
histamine is released in the body are called antihistamines. Antihistamines
are taken orally or in the form of ointments or aerosols applied to the skin
at the site of rashes.

Diuretics are medications that promote the formation of urine in the
kidneys and remove it from the body and thereby liberate the body from
excess fluid.

Although there are no remedies that can cure a cold, you can alleviate
the patient’s condition by taking antipyretics such as aspirin or ibuprofen
(which are also the oldest pain relievers used to reduce pain, swelling and
fever) in combination with copious drinking.

Vasoconstrictors (of local action) are medications that affect the nasal
mucosa. They reduce the formation of mucus and thereby reduce runny nose
and nasal congestion in common colds and allergies.

There are medications that reduce coughing which usually occurs with
colds. A large number of over-the-counter cough remedies are available,
including tablets and syrups that contain upper respiratory tract emollients
as well as pleasant flavorings and small doses of antiseptics.

No drug is completely non-toxic or completely safe. Side effects can
range from minor reactions, such as dizziness or skin reactions, to serious
and even fatal consequences.
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Exercise 9. Answer the following questions.

1. How are drugs used in medicine divided into classes or groups?
2. What medications can be used to prevent or treat diseases caused by bac-
teria? 3. What agents are often administered to cause changes in physical
sensation, behavior, or mental state? 4. What drugs affect the function of the
heart and blood vessels? 5. What do examples of major digestive drug groups
include? 6. What does the therapeutic use of hormones concern? 7. What does
local application of drugs provide? 8. When do allergic reactions occur and
what agents can prevent them? 9. What are diuretics used for? 10. How can
you alleviate the patient’s condition if there is no remedies that can cure a
cold? 11. What are medications that can reduce runny nose and nasal con-
gestion? 12. Are there any over-the-counter cough remedies available?

Exercise 10. Match English expressions to their Russian equivalents.

1. Antimicrobial medications

2. Closely related microorganisms
3. Changes in physical sensation,
behavior, or mental state

4. By activating or inhibiting en-
zymes

5. Major digestive drug groups

6. Medications applied topically to
the skin

7. At the site of rashes

8. To liberate the body from excess
fluid

9. To reduce pain, swelling and
fever

10. To reduce the formation of
mucus

11. Upper respiratory tract emol-
lients

12. Pleasant flavorings

13. Minor reactions

14. Completely non-toxic or com-
pletely safe
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a) Ha MECTE BBICHIITAaHUM

b) OCHOBHBIE TPYTIIIBI JIEKAPCTBEHHBIX
CPEeNCTB IJs yIAy4IIeHUs MHIIeBa-
peHus

C) IIyTeM aKTUBAIH WX TIOAaBIICHHSI
dhepMeHTOB

d) u3meHeHus B PU3NYECKUX OIIIYIIIE-
HUSIX, TIOBEJICHUU WJIW TICUXHUYECKOM
COCTOSIHUH

€) OJIM3KOPOJICTBEHHbIE MUKpPOOpra-
HU3MBI

f) nyis ymenbiieHust 6011, OTeKa U Ju-
XOPaIKu

g) aHTUMUKPOOHBIE MPEnapaThl

h) yMeHbIINTE OOpa3oBaHUE CIU3U
1) JIEKApCTBEHHBIE NPENapaThl, IPUME-
HSIEMbIE MECTHO Ha KOXKY

J) OCBOOOIUTH OPTaHU3M OT JIUITHEH
KUTKOCTH

k) HE3HAUNTETBbHBIE PEAKIINH

1) abcoMOTHO HETOKCHUYEH MU a0COo-
JIOTHO Oe30maceH

m) CMATYaroIue CPeCcTBa JIJIsl BEPX-
HUX JIbIXaTeJIbHBIX MyTEH

n) NpUSITHBIE BKYCOBBIE JOOABKU



Exercise 11. Translate from Russian into English.

1. Ma3u 1151 MECTHOTO TPUMEHEHHUSI MOT'YT OCTABJISITh )KUPHBIE CIIEIBI
Ha O7ICKIe. 2. YTIOTPEOJICHHUE CIIUILIKOM OOJIBIIIOTO KOJIMYECTBA BOIBI MOKET
MPUBECTU K U30OBITKY KHIKOCTH B BaleM opranusme. 3. S 3Haro xopoiiee
CpeacTBO JieueHus 3yOHou 6onu. 4. Ecnu y Bac nuxopajaka, pacrnpocTpa-
HEHHBIM CUMIITOM T'pHIIa, OOMIEHOE MUTHE BOCIOIHAET )KUIKOCTb, TIOTE-
PSHHYIO U3-3a MOBBIIIEHHOTO MOTOOT/IENeHUs. 5. Kariens MOYKHO BEUICUUTH
C MOMOIIBI0 CMSTYAIONTUX TPaBSIHBIX TpenapatoB. 6. Cnusucras 000J04YKa
HOCa BBICTHJIAET HOCOBYIO MOJIOCTh. 7. '0JIOBOKpYX)eHUE — ATO 0OIIHil Tep-
MUH, KOTOPBIN OMUCHIBAET ONIYIIeHUs] nrucOaiaHca U HEYCTOMYMBOCTH.

Exercise 12. Guess what type of drugs it is. Match the words with

their definitions.

1. Tablet

2. Liquid (syrup, mixture or so-
lution)

3. Capsule

4. Topical medicines (lotions,
creams or ointments)

5. Drops

6. Injection

7. Inhaler

8. Transdermal patches

a) the medicine’s active ingredient is
combined with another chemical sub-
stance to make it simpler to use on the
skin

b) the active chemical component works
best if it directly reaches the affected
area to treat ear, nose or eye issues

c) the active part of the drug is dis-
charged by air pressure directly into the
lungs

d) the chemical ingredients are blended
with another substance and pressed into
an oval solid or round shape

¢) the chemical part of the medicine is
mixed with a liquid to make it better
absorbed or easier to take

f) a type of drug delivery systems used
to introduce the doses into the blood-
stream through the skin in a controlled
manner

g) a plastic shell which contains the
chemical part of the medicine inside
that dissolves slowly in the stomach

h) a shot, or a dose of medicine given
by way of a syringe and a needle
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Exercise 13. Insert the necessary word.

Antihypertensives, therapeutic, essential, side effects, relief, guidelines,
medical conditions

1. Medicines can be classified into various categories based on their ...
effects and mode of action. 2. Common types of medicine include analge-
sics, antacids, antianxiety drugs, antibiotics, antidepressants, antihistamines,
..., and antipyretics. 3. Each type of medicine serves a specific purpose,
whether it’s pain ... , reducing fever, suppressing anxiety, fighting infec-
tions, or counteracting allergic reactions. 4. Consulting healthcare profes-
sionals and following proper ... are essential for the safe and effective use
of medications. 5. With the right medication options, we can address vari-
ous ... ... and improve our overall health and well-being. 6. Besides, you
should remember that each category of medication has ... ... so you need
to be careful. 7. It is ... to think about these risks before you take medicine.



Unit IV
HERBALISM: HISTORY AND BIOLOGICAL
BACKGROUND

Exercise 1. Read and memorize the following words.

Herbal medicine, herbalism — ¢utorepanus, TpaBojieueHue; conven-
tional — OOBIYHBIN, CTAHAAPTHBIN, TPAJULIUOHHBIN; Sumerians — IIyMEpPBI
(npeBuee Hacenenue FOxnoit Meconoramun); well-established — obe-
NpU3HAHHbBIN, UCTIBITAHHBIN; laurel — naBp; caraway — TMuH; thyme — TUMBbSH,
yabperr; garlic — yecHOK; mint — MdTa; turmeric — KypkyMma; ephedra —
XBOWHUK, 3¢enpa; disorder — paccTpoiicTBO, HapyIIeHUE, 3a00IeBaHUE;
wandering — cTpaHCTBYIOIIUH, ckuTatomuiics; settled — ocenmwiif; folk med-
icine — HapoaHas meauinHa; spell — 3aknmmHanue, 3akisaTue; enchantment —
KOJITOBCTBO, Marusi, BOJIIEOCTBO; nun — MoHaxuHs;, advanced — mepeoBoi,
MPOTPECCUBHBIN, COBpeMeHHBIN; healing properties — ieueOHbIE CBOICTBA,
IEIUTENbHBIE CBOMCTBA; nutmeg — MycKaTHBIM opex; rhubarb — peBeHb;
cinnamon — KOpHIla; preeminent — rJIaBEHCTBYIONINNA, TPEBOCXOISAIINN;
arsenic — MbIIIBSK; copper sulfate — MeaHbBIN Kynopoc; mercury — pTyTh;
sulfur (sulphur) — cepa.

Exercise 2. Match the words with their definitions.

1. Turmeric a) the people of southern Mesopotamia who developed
2. Advanced a civilization that lasted for centuries, and its culture
3. Sumerians and legacy is known as the earliest on Earth

4. Arsenic b) a round white vegetable with small sections called
5. Rhubarb cloves which you add to food for a strong savoury flavour
6. Garlic c) a yellow powder used when cooking for adding fla-
7. Disorder vour and colour to food, especially curry

8. Preeminent | d) an illness or medical condition

9. Enchantment | ) words or actions that are intended to make magic
10. Nun things happen

f) based on the most recent methods or ideas

g) a woman who belongs to a religious community of
women and who lives in a convent

h) a plant that has long, sour-tasting red and green
stems that can be cooked and eaten as a fruit

1) more important or powerful than all others

1) achemical element that is a brittle grey semimetal used
in industry and as a poison for killing pests and weeds
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Exercise 3. Insert the necessary word.

Well-established, conventional, folk medicine, mercury, cinnamon, arse-
nic, caraway, healing properties, settled

1. Today, many patients seek healing through both alternative and ...
medicine. 2. The pungent seeds of the ... are used in seasoning and medi-
cine. 3. If you have a ... way of life, you stay permanently in one place.
4. ... ... 1s practiced nonprofessionally especially by people isolated from
modern medical services and usually involving the use of plant-derived
remedies. 5. It is important to study composition of the medication, its
origin, efficacy and ... ... . 6. The bark of a tropical tree is used to produ-
ce brown powder called ... to give a particular taste to sweet food.
7. The toxic effects of ... , ... and lead can be very harmful for human
health. 8. ... use of a medicinal product means that the active substance
has already been in medical use for at least 10 years.

Exercise 4. Complete the sentences with the correct preposition
(from, of, within, to, in, with, by, for) where necessary.

1. The practice of herbalism refers ... folk and traditional medicinal
practices based on the use of plants and plant extracts. 2. Wandering herb-
alists explored the lands ... search ... plants, fungus, insects as well as min-
erals and certain animal parts for healing. 3. A laurel is a type of tree ...
dark, glossy green leaves. 4. For folk healers herbal recipes were accom-
panied ... incantations and spells as well as rituals. 5. Nutmeg is the seed,
or the ground spice derived ... that seed, of several tree species. 6. Medi-
cations containing ephedrine and the ephedra plant are still available ... pur-
chase. 7. Copper sulfate is used in medicines as an additive that prevents
microbial growth and acidity ... the medicine. 8. Thyme contains chemicals
that might help ... bacterial and fungal infections.

Exercise 5. Read and translate the following text.

Herbal medicine also called botanical medicine or phytomedicine re-
fers to using a plant’s seeds, berries, roots, leaves, bark, or flowers for me-
dicinal purposes. Herbalism has a long tradition of use outside of conven-
tional medicine.

In the written record, the study of herbs dates back over 5,000 years
to the Sumerians, who described well-established medicinal uses for such
plants as laurel, caraway, and thyme. Ancient Egyptians of 1000 BC are
known to have used garlic, opium, castor oil, coriander, mint, indigo, and
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other herbs for medicine. Indian Ayurveda medicine used herbs such as
turmeric possibly as early as 1900 BC. The first Chinese herbal book, da-
ting back to 2700 BC, lists 365 medicinal plants and their uses including
ephedra (Ma-Huang), the shrub that introduced the drug ephedrine to mod-
ern medicine.

The uses of plants for medicine and other purposes changed little in
early medieval Europe. Many Greek and Roman writings on medicine were
preserved by hand copying of manuscripts in monasteries. The monasteries
thus tended to become local centers of medical knowledge, and their herb
gardens provided the raw materials for simple treatment of common disor-
ders. At the same time, folk medicine supported numerous wandering and
settled herbalists. Among these were the “wise-women,” who prescribed
herbal remedies often along with spells and enchantments. One of the most
famous women in the herbal tradition was Hildegard of Bingen. A twelfth
century Benedictine nun, she wrote a medical text called Causes and Cures.
She described extensively the cause and symptoms of a variety of health
conditions and provided guidance for treating the pathologies with natural
remedies.

Medical schools appeared from the 9th century in the medieval Islamic
world, were more advanced than in medieval Europe at the time. Avicenna’s
Canon of Medicine (1025) lists 800 tested drugs, plants and minerals. Book
Two is devoted to a discussion of the healing properties of herbs, including
nutmeg, senna, sandalwood, rhubarb, myrrh, cinnamon, and rosewater.
The Canon introduced clinical trials and efficacy tests.

The fifteenth, sixteenth, and seventeenth centuries were the great age
of herbalism. The continuing importance of herbs for the centuries follow-
ing the Middle Ages is indicated by the hundreds of pharmacopoeias pub-
lished after the invention of printing in the fifteenth century.

The second millennium, however, saw the beginning of a slow erosion
of the preeminent position held by plants as sources of therapeutic effects.
This began with the advent of the physician, the introduction of active chem-
ical drugs (like arsenic, copper sulfate, iron, mercury, and sulfur), followed
by the rapid development of chemistry and the other natural sciences, led
to the dominance of chemical medicine.

Exercise 6. Answer the questions.

1. What does herbal medicine refer to? 2. What period of time does
the study of herbs date back to in the written record? 3. What plants and their
derivatives did ancient Egyptians use for medicine? 4. Indian Ayurveda
medicine didn’t use any plants, did it? 5. What shrub introduced the drug
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ephedrine to modern medicine? 6. Why did monasteries tend to become local
centers of medical knowledge in early medieval Europe? 7. Who was Hilde-
gard of Bingen? 8. Who else introduced folk medicine to medieval Europe?
9. What is the importance of Avicenna’s Canon of Medicine? 10. What
was the great age of herbalism? 11. Why did plants lose the preeminent
position as sources of therapeutic effects in the second millennium?

Exercise 7. Translate from Russian into English.

1. ®uToTepanus OTHOCUTCA K JIEYEHUIO TPaBaMHU U 3apOIHIIach Ooliee
5000 net Ha3zan y mrymepos. 2. I3BECTHO, YTO B APEBHEETUNIETCKOM, MH A -
CKOH, KUTACKOW MEIUIIMHE UCIIOIb30BAINCH YECHOK, TMUH, JIaBpP, TAMBSIH,
KypkyMa, adenpa. 3. B «Kanone BpaueOHOM HayKu» ABUIIEHHBI IEPEUHC-
nenbl 800 UCTIBITAHHBIX JIEKAPCTB, PACTEHUI U MUHEPAJIOB, BKIIFOYAs MY-
CKaTHBIN OpeX, peBeHb, Kopuily. 4. B EBporne B paHHEM CpeIHEBEKOBbHE
pacTeHus yAepKUBaJIM [NIaBEeHCTBYIOLIEE MOJI0XKEeHHE Oaroaapsi CBOUM Iie-
7eOHBIM CBOMCTBaM. 5. MHOKECTBO CTPAHCTBYIOIIUX U OCEJIBIX TPABHUKOB
nponaraHdpOBaJIA HAPOJHYIO MEIUIMHY. 6. 3aKJIMHAHUA U Yapbl CUUTA-
JUCH XOPOIIIO 3apEKOMEHIOBABIINM €05 CPEICTBOM OT HEKOTOPBIX pac-
CTpOUCTB. 7. BO BTOPOM THICSYENETUH MOSIBUIUCH AKTUBHBIE XUMUYECKUE
npenaparhl, COAEPKaINE MBIIIBSK, CYJIb(aT MEAU, pTYTh U CEPY.

Exercise 8. Match the sentence halves.

1. Did you know that about 25 percent
of the drugs

a) from opium extracted from the
seed pods of the poppy flower.

2. Of the 252 drugs in the World Health
Organization’s essential medicine list,

b) looking for promising medic-
inal herbs.

3. In fact, about 200 years ago the first
pharmacological compound, morphine,
was produced

c¢) prescribed worldwide are de-
rived from plants?

4. Millions of dollars have recently been
invested in

d) 11 percent are exclusively of
plant origin.

5. Researchers are beginning to steer
away from conventional drug develop-
ment and

e) that there should be an empha-
sis on health rather than on dis-
ease.

6. Today, plants are being used to treat
a number of health concerns and condi-
tions, including

f) treatment than conventional
medications.
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7. Herbs are less expensive and they’re|g) allergies, arthritis, migraines,
a safer means of fatigue, skin infections, wounds,
burns, gastrointestinal issues and
even cancer.

8. Well-known systems of herbal medi- | h) look toward more alternative
cine like Traditional Chinese Medicine|and natural forms of treatment.
and Ayurvedic Medicine believe

9. Although botanical medicine has been|1) on herbal medicines for some
practiced for thousands of years, it con-|part of their primary health care.
tinues

10. The World Health Organization re-|j) to be of use in the modern, Wes-
cently estimated that 80 percent of peo-|tern world.
ple worldwide rely

Exercise 9. Read and translate the following text.

All plants produce chemical compounds as part of their normal meta-
bolic activities. The compounds include primary metabolites, such as sugars
and fats, found in all plants, and secondary metabolites found in a smaller
range of plants. Some useful ones are found only in a particular genus or
species. The useful phytochemicals of pharmaceutical interest include phe-
nolics and polyphenols, flavonoids and flavones, tannins, alkaloids, couma-
rins, quinones, terpenoids.

Phenolics possess an aromatic ring bearing one or more hydroxyl groups.
Phenolics are widespread groups of substances in flowering plants, occur-
ring in all vegetative organs, as well as in flowers and fruits, vegetables,
cereals, grains, seeds. Aside with being responsible for the colour (such as
yellow, orange, red, and blue pigments), taste and flavour (such as vanillin)
of foods one of the major polyphenol characteristics involves antioxidant
properties and the ability to interact with proteins.

Flavonoids are the most abundant polyphenols in human diets, account-
ing for over half of the eight thousand naturally occurring phenolic com-
pounds found mainly in blackberries, black currant, blueberries, grape, straw-
berries, cherries, plums, cranberry, pomegranate, and raspberry. Flavonoids
are considered as therapeutic agents in studies focused on degenerative
diseases and brain aging processes, and serve as possible neuroprotective
agents in progressive neurodegenerative disorders such as Parkinson’s and
Alzheimer’s diseases.

Tannins, the relatively high molecular weight compounds found in
complexes with alkaloids, polysaccharides and proteins, are a group of
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water-soluble polyphenols. Tannins have been reported to accelerate blood
clotting, reduce blood pressure, and modulate immune responses.

Phenolic acids, tannins, and flavonoids have anticarcinogenic and an-
timutagenic effects since they act as protective agents of DNA against free
radicals.

Alkaloids are a class of basic, naturally occurring organic compounds
that contain at least one nitrogen atom. Alkaloids have a wide range of phar-
macological activities including antimalarial (e.g. quinine), antiasthma (e.g.
ephedrine), analgesic (e.g. morphine), anticancer and antibacterial.

Coumarins are a class of secondary metabolites and naturally occurring
benzopyrone derivatives. Several efforts have been made mainly in devel-
oping coumarin-based anticoagulant, antioxidant, antimicrobial (anti-viral,
antifungal, and anti-parasitic), anticancer, anti-diabetic, analgesic, anti-neu-
rodegenerative, and anti-inflammatory agents.

Quinones are oxidized derivatives of aromatic compounds. Several qui-
nones are of pharmacological interest. These applications include antimi-
crobial and antiparasitic, anti-tumor and anti-cardiovascular agents.

Terpenes are simple hydrocarbons, while terpenoids are modified class
of terpenes with different functional groups and oxidized methyl group.
Terpenoids are volatile substances which give plants and flowers their fra-
grance. They occur widely in the leaves and fruits of higher plants, conifers,
citrus and eucalyptus. Currently, terpenoids are being investigated as anti-
cancer agents in clinical studies.

Exercise 10. Answer the questions.

1. What are two types of metabolites that plants produce? Which of
them are of pharmaceutical interest? 2. What are phenolics and polyphe-
nols being responsible for? 3. What are the most abundant polyphenols in
human diets? 4. What diseases are flavonoids considered as therapeutic
agents for? 5. What phytochemicals account a group of water-soluble pol-
yphenols? 6. What phytochemicals possess anticarcinogenic and antimu-
tagenic effects? 7. What phytochemicals contain at least one nitrogen atom?
8. What pharmacological activities do coumarins have? 9. What are qui-
nones? What are their applications in medicine? 10. What is the difference
betweeen terpenes and terpenoids?

Exercise 11. Say whether the following statements are true or false.
1. Phytochemicals are chemical compounds all plants produce as part
of their normal metabolic activities. 2. Secondary metabolites are found in
all plants. 3. Phenolics are widespread groups of substances occurring only
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in flowers. 4. One of the major polyphenol characteristics involves antiox-
idant properties and the ability to interact with proteins. 5. Flavonoids are
quite rare polyphenols in human diets. 6. Tannins are a group of water-
soluble polyphenols. 7. Alkaloids are a class of basic, naturally occurring
organic compounds that contain at least one hydrogen atom. 8. Coumarins
are a class of primary metabolites and naturally occurring benzopyrone
derivatives. 9. Quinones are oxidized derivatives of aromatic compounds.
10. Currently, terpenoids are being investigated as anti-inflammatory agents
in clinical studies.

Exercise 12. Put the words in the right order.

1. a variety / 1s / compound / a naturally / properties / occurring / with /
of / pharmacological / Coumarin. 2. is / field / well / the antioxidant / the me-
dical / In / effect / of tannins / known. 3. are / for / their / known / and /
anti-inflammatory / Flavonoids / health / antioxidant / benefits. 4. activity /
are / antioxidant / natural / Phenolics / compounds / with / and / antimicrobial.
5. have / in / use / been / since / ages / for / various / ancient / medicinal /
Alkaloids / purposes. 6. quinones / a major / Several / class / of anticancer /
form / cytotoxins. 7. used / products / are / as / Terpenes / fragrances / and /
widely / flavors / in consumer.



unitVv
HERBAL PREPARATIONS

Exercise 1. Read and memorize the following words.

Purified — ounmennsiii; chopped — pyOieHbIi, H3MeNbYEHHBIHN; pOW-
dered — uctomuenuslii; to swallow — riorarp; to brew — 3aBapuBaTh;
echinacea (coneflower) — axunaries;; ginger — uMOUpb; marigold — kanenmyna;
sage — mandeii; St. John’s wort — 3Bepo00ii; entire — Bech, 1IeJIbIH; tincture —
HacToMKa; salve — nemedbnas Mas3p, Oanb3am; lotion — 10ckOH; to enhance —
YCUJINTD, YIy4IIUTh, YBEITUUNTh; acute — OCTPBIN, pe3kuii; ailment — HeyT;
tisane — TpaBsiHOM Yaif; infusion — HacToM; decoction — oTBap; maceration —
BbIMauMBaHUE, Mallepalys; poultice — ropsiumii kKoMripecc, mpumnapka; chap-
ped — noTpeckaBIuiics, 0OBETPEHHBII; to soothe — yCIOKOUTH, CMSITUUTD;
sore throat — 6016 B TOpIIE; to gargle — monockats (ropio); to self-medicate —
3aHUMAaThCs caMmojiedeHueM; long-term use — AJIUTETbHOE MPUMEHEHUE;
relevant — oTHOCSIIUICS K 1€y, aKTyaJIbHBIH.

Exercise 2. Match the words with their definitions.

1. Tincture a) to prepare (a drink or other liquid) by infusion in
2. To self-medicate | hot water

3. Poultice b) a thickened pungent aromatic rhizome that is
4. To brew used as a spice and sometimes medicinally

5. To gargle c) a plant with yellow flowers, that can be used to
6. Ginger treat depression

7. Lotion d) a liquid made by boiling something such a plant
8. Decoction in water

9. St. John’s wort ¢) a medicine that consists of a mixture of alcohol
10. Relevant and a small amount of a drug

f) a piece of cloth covered with a thick, often warm
substance, wrapped around an injury to reduce pain
or swelling

g) to move a liquid around in your throat without swal-
lowing, especially to clean it or stop it feeling painful
h) to take medicine or drugs to help you with a con-
dition without asking a doctor

1) correct or suitable for a particular purpose

1) a liquid that is put on your skin in order to protect
it, improve its condition, or make it smell pleasant

32



Exercise 3. Choose the words with similar meaning from the two
groups and arrange them in pairs.

A. Purified, chopped, echinacea, to brew, to enhance, acute, ailment,
relevant, powdered, tisane.

B. Minced, refined, to infuse, to intensify, disorder, corresponding, pul-
verized, herbal tea, coneflower, sudden.

Exercise 4. Insert the necessary word.

Influence, acute, efficacy, St. John’s wort, herbal supplement, chopped,
over-the-counter, phytomedicines, entire, regulations, treating, prescrip-
tion, inflammation, purified, swallowed, clinical trials, ailments, enhances

Products made from plants that are used to treat diseases or to main-
tain health are called herbal products, or ... . A product made from plants
and used solely for internal use is called an ... ... .

Many prescription drugs and ... medicines are also made from plant
products, but these products contain only ... ingredients. Herbal supple-
ments may contain ... plants or plant parts.

Herbal supplements come in all forms: dried, ..., powdered, capsule,
or liquid, and can be used in various ways, including: ... as pills, powders,
or tinctures, brewed as tea, applied to the skin as gels, lotions, or creams,
added to bath water. They are not subject to the same testing, manufactur-
ing, and labeling standards and ... as drugs.

Y ou can now see labels that explain how herbs can ... different actions
in the body. However, herbal supplement labels can’t refer to ... specific
medical conditions. This is because herbal supplements are not subject to
...... or to the same manufacturing standards as ... or traditional over-the-
counter drugs. For example, ... is a popular herbal supplement thought to
be useful for treating depression in some cases. A product label on St. John’s
wort might say “... mood.”

Herbs are used for the treatment of chronic and ... conditions and var-
ous ..., including major health concerns like cardiovascular disease, pros-
tate problems, depression, ... and weakened immune system. Herbs are used
around the world to treat conditions and diseases, and many studies prove
their ... .

Exercise 5. Read and translate the following text.

There are many forms in which herbs can be administered, the most
common of which is a liquid consumed as a herbal tea or a (possibly diluted)
plant extract though they are made in few different ways.
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Herbal teas (less commonly called tisanes) are beverages made from
the infusion or decoction of herbs, spices, or other plant material in hot
water. Tisanes are often consumed for their physical or medicinal effects,
especially for their stimulant, relaxant or sedative properties. While many
tisanes are high in antioxidants and nutrients, some have long histories of
medicinal use; others are typically consumed for simple enjoyment.

Most tisanes should be prepared as an infusion or a decoction. Infusions
are how we make tea — pouring boiling water over plant matter, also called
steeping. Decoction is the method of placing the plant material in boiling
water, which releases more essential oils and flavour. Decoctions are often
used for plant matter with tough surfaces. For this reason, leaf, flower, and
seed tisanes are generally steeped (infusions), whereas bark, root, and berry
tisanes are generally prepared as decoctions. An herbal syrup is prepared by
combining a concentrated decoction with either honey or sugar, and some-
times alcohol. Mixing a decoction with honey or sugar helps to thicken and
preserve the decoction. This increases the shelf life of the decoction and
often creates a soothing application that benefits situations such as sore
throat, cough, dry irritated tissues, and digestive issues.

Maceration is the old infusion of plants with high mucilage content, such
as sage or thyme. To make macerates, plants are chopped and added to cold
water. They are then left to stand for 7 to 12 hours (depending on herb used).

A tincture is typically an extract of plant or animal material dissolved
in ethanol (ethyl alcohol). A completed tincture has an ethanol percentage
of at least 25% (sometimes up to 90%). As an antimicrobial, alcohol also
acts as a preservative. Due to the alcohol in tinctures, the herbal extracts
are more quickly absorbed into the bloodstream, with the effects being no-
ticeable within about an hour. Because they’re fast-acting, tinctures are per-
fect for things like pain, tummy troubles, anxiety, and insomnia. A down-
side of using alcohol as a solvent is that ethanol has a tendency to denature
some organic compounds, reducing or destroying their effectiveness. Al-
cohol can also have damaging effects on some aromatic compounds.

Herbal wine and elixirs are alcoholic extract of herbs, usually with an
ethanol percentage of 12-38%. Herbal wine is a maceration of herbs in
wine, while an elixir is a maceration of herbs in spirits.

Extracts include liquid extracts, dry extracts and nebulisates. Liquid
extracts are herbal formulations that are similar in form to tinctures but dif-
fer primarily in concentration of both alcohol and herbs. They are liquids
with a lower ethanol percentage and higher phytochemical content than
tinctures. Extracts are usually prepared using non-alcoholic solvents such as
vinegar, glycerin, or water. Occasionally, alcohol may be used. Dry extracts
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are extracts of plant material which are evaporated into a dry mass. They
can then be further refined to a capsule or tablet. A nebulisate is a dry ex-
tract created by freeze-drying. Dry extracts may be used for inhalations.
Inhalation as in aromatherapy can be used as a mood changing treatment,
to fight a sinus infection or cough, or to cleanse the skin on a deeper level
(steam rather than direct inhalation here).

Exercise 6. Answer the following questions.

1. What is the most common form in which herbs can be administered?
2. What are herbal teas? 3. What are tisanes often consumed for? 4. What 1s
the difference between infusions and decoctions? 5. How is an herbal syrup
prepared? 6. How to make macerates? 7. What is a tincture? 8. Why are tinc-
tures perfect for things like pain, tummy troubles, anxiety, and insomnia?
9. What is a downside of using alcohol as a solvent in tinctures? 10. Are there
any herbal alcohol extracts other than tinctures? 11. Is there any difference
between liquid extracts and tinctures? 12. What are dry extracts and how

can they be used?

Exercise 7. Match English expressions to their Russian equivalents.

1. Beverages made from the in-
fusion or decoction

2. Stimulant, relaxant or sedative
properties

3. To pour boiling water over plant
matter

4. Bark, root, and berry tisanes
5. To thicken and preserve the
decoction

6. Dry irritated tissues, and diges-
tive issues

7. High mucilage content

8. Pain, tummy troubles, anxiety,
and insomnia

9. Maceration of herbs in spirits
10. Created by freeze-drying

11. To fight a sinus infection or
cough

12. To cleanse the skin on a deeper
level

a) CTUMYJIUPYIOIIHE, paccladIstomnme
VTN CeTaTUBHBIC CBOMCTBA

b) HaNMUTKKU, NPUTOTOBJICHHBIE U3 HACTOS
WJIM OTBapa

¢) i1t 00J1ee MTyOOKOT0 OUMIIICHUS KOXKH
d) 6011b, IPOOGIEMBI C JKUBOTOM, OECITO-
KOWCTBO U O€CCOHHHIIA

¢) BRIMAYMBAHUE TPAB B KPEIKUX CITUPT-
HBIX HAITUTKaX

f) oTBapsl U3 KOPBI, KOPHEH U STO]T

g) BBICOKOE COJIEpKaHUE CIIU3U

h) cyxue pazapakeHHbIEe TKaHU U MPO-
OJIeMbI C TTUIIEBAPEHUEM

1) IUIsl 3aTYCTEHUS M COXPaHEHUS OT-
Bapa

J) st 0oprOBI ¢ mHDEKuuen npuaa-
TOYHBIX TIA3yX HOCA WJIA KaIlIeM

k) co3maHHBIi METOJ0M CyOIuMaIiu-
OHHOU CYIIIKH

1) 3a71UTh pacTUTENBLHYIO MacCy KH-
ISITKOM
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Exercise 8. Say whether the following statements are true or false.

1. There are only a few forms in which herbs can be administered. 2. Ti-
sanes are typically consumed for simple enjoyment. 3. Most tisanes should
be prepared as an infusion or a decoction. 4. An herbal syrup is prepared
by combining a concentrated decoction with alcohol. 5. A tincture is typi-
cally an extract of plant or animal material dis-solved in ethanol. 6. A down-
side of using alcohol as a solvent is that ethanol has a tendency to denature
some organic compounds. 7. Herbal wine is a maceration of herbs in vinegar.
8. Liquid extracts are herbal formulations that are similar in composition
to tinctures. 9. Dry extracts are extracts of plant material which are evapo-
rated into a dry mass. 10. Dry extracts may not be used for inhalations.

Exercise 9. Read and translate the following text.

Herbal remedies come in many forms and can be used both internally
and externally. External application includes herbal salves, lotions, poultices,
essential oils, herbal soaps, bath salts and some others.

Herbal lotions and salves are a refreshing and all-natural way for you
to treat your skin. Lotions are a great option if you’re looking to moisturize
your skin, while salves can have some great medicinal uses. A salve is a
topical preparation that is used to soothe, heal, or protect the skin. It is typ-
ically a semi-solid mixture of oils, waxes, and other ingredients that are
designed to be applied directly to the skin. Salves are often used to treat
minor skin irritations, such as cuts, scrapes, and burns. They can also be used
to moisturize dry or chapped skin, or to provide a barrier against environ-
mental irritants.

A poultice is nothing more than a direct way to apply herbs to the skin.
For making a poultice, herbs are usually crushed into a pulp or made into
a paste that is spread directly onto the surface of the skin and held in place
with cheesecloth wrapped around the area. A very basic poultice can even
be made with a whole leaf held in place with an adhesive bandage. By chang-
ing the temperature of the poultice, the healing actions can be altered. A warm
or hot poultice will help to increase circulation to the area, and a cold poul-
tice can help soothe inflammation.

Essential oils are the highly concentrated version of the natural oils in
plants. Getting essential oils from plants is done with a process called dis-
tillation, most commonly distillation by steam or water, where many parts
of the plants are being used, including the plant roots, leaves, stems, flow-
ers, or bark. After distillation, the outcome is a highly concentrated portion
of essential oil, which will have the characteristic fragrance and properties

36



of the plant from which it was extracted, and contain the true essence of
the plant it came from.

Essential oils have been used throughout history in many cultures for
their medicinal and therapeutic benefits. Folk medicine since ancient times
has made use of essential oils in medicinal practices. The most common
therapeutic application of essential oils is that of aromatherapy, where heal-
ing effects are achieved through the aromas of the essential oils. Many es-
sential oils are believed to have an uplifting effect on the human’s mind;
and many essential oils also have antiseptic properties, which means they
reduce the possibility of infection when applied to the human skin. Often
made with herbal infused oil, a herbal soap is also used topically to disin-
fect or treat skin conditions.

Bath salts are one large group of herbal preparations that are used for
taking a bath with an herbal infusion. Bathing helps relax tense muscles,
opens pores, encourages digestion, softens the skin, and promotes restful sleep.

For centuries, cultures around the world have relied on the wisdom of
plant-based remedies to address a wide range of health concerns. This eco-
friendly approach not only reduces the environmental impact but also supports
the preservation of traditional herbal knowledge and cultivation practices.

Exercise 10. Answer the questions.

1. How can herbal remedies be used? 2. What are herbal lotions and
salves used for? Is there any difference between them? 3. How can you
make a poultice? 4. What is a link between a process called distillation and
essential oils? 5. What are the most common therapeutic application of
essential oils? 6. Why is bathing with an herbal infusion beneficial for our
health? 7. Do you consider plant-based remedies to be still relevant?

Exercise 11. Translate the words in italics from Russian into English.

Chamomile provides prevention and zeuvenue of many diseases. In the
treatment of nedyeu flowers are usually used — their composition is extremely
rich in nutrients. They contain agupnwsie macna, carotene and vitamin C,
glucose, tannins, acids.

Chamomile has antimicrobial effects and can cwseuums headaches,
reduces fermentation processes. It helps in the treatment of diseases of the
gastrointestinal tract, liver and nouxu. Chamomile has proven itself in the
treatment of npocmyoa and a variety of allergies. Chamomile-based npe-
napamet have a disinfectant and analgesic effect. For example, in the treat-
ment of angina, stomatitis, and other inflammatory diseases of the oral cav-
ity, nonockanue with chamomile helps a lot.
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Despite the multiple beneficial properties possessed by chamomile, it,
like other cpedcmea newenus, has contraindications to use. For example, a
npomueonokazanue may be an allergy to chamomile. In the manufacture
of medicinal omeapwi using chamomile, you must be more careful with the
dosage. U360bimounsii amounts of chamomile when consumed can cause
headache and decrease in muscle tone.

Exercise 12.
definition.

. Elixir

. Tisane

. Decoction
. Essential oils
. Tincture

. Dry extract
. Poultice

. Infusion

. Bath salts
10. Syrup

11. Salve

12. Lotion

O 00 1O LN =~ Wi —

Match a type of medical preparation with its right

a) fresh herbs moistened or boiled briefly and applied
externally, often wrapped in cheesecloth

b) an alcoholic or aqueous alcoholic solution of an an-
imal or vegetable drug or a chemical substance

¢) concentrated volatile aromatic oils distilled from herbs
d) herbal bark or root boiled in liquid, usually 10-50 mi-
nutes

e) herbal flowers, stems, or leaves covered with lightly
boiled water and allowed to steep for 5—10 minutes

f) a liquid typically boiled (or brought to another appro-
priate temperature) and poured over the herb to steep in
the liquid for an appropriate period of time

g) a maceration of herbs in spirits

h) a concentrated plant or animal preparation obtained
by evaporation into a dry mass

1) a mixture of herbal infused oils that are thickened with
some sort of wax (most commonly beeswax) so that it
will be in a solid form at room temperature

j) a liquid that you put on your skin in order to protect
it, improve its condition, or make it smell pleasant

k) herbal preparations that are used for taking a bath
with an herbal infusion

1) an herbal decoction that is sweetened with a large
amount of honey or some other sugar



Unit VI
PHARMACOGNOSY

Exercise 1. Read and memorize the following words.

Fungus (pl. fungi) — rpu6, miiecensb; merger — cinusiHue, 00beAMHEHHE;
to acquire — MoIy4uTh, IPUOOPECTH; eXCipient — HATIOJTHUTENTh, BCTIOMOT aTe -
HOE BEILECTBO; t0 screen — COPTUPOBAThH, MPOBOIUTH O0TOOP; biosimilar —
ounoanaior; identification — BeIsIBJIEHKE; iInsect — HACEKOMOE; marine — Mop-
CKOM, BOJIHBIN; crude drugs — 1ekapcTBEHHOE ChIphE; to encompass — 0XBa-
ThIBaTh, BKJItO4aTh; for medicinal purposes — B 1e4eOHBIX, MEIUITTHCKUX
nensix; to encourage — MoOoWpsATh, CTUMYJIUPOBaTh; mindful —3a00TauBBIM,
BHUMATEJIbHBIN; conservation — coxpaHenue; sufficient — mocTaTOYHBIM,
aJICKBaTHBIN; extract — BBITSDKKA, U3BJICUCHUE; PUrity — YMCTOTA, OUHIICH-
HOCTb; accurate — BEpHbIH, MPAaBUIILHBIN; to estimate — OlleHUBaTh, MOACUU-
THIBATh NMPUOIM3UTENBHO; consideration — (pakTop, KOTOPBIN HEOOXOAUMO
IPUHUMATh BO BHUMaHUE; to accept — IpUHUMATh, yCBaUBaTh.

Exercise 2. Match the words with their definitions.

1. Consideration | a) the act of recognizing and naming someone or some-
2. To estimate | thing

3. Excipient b) a type of very small animal with six legs, a body di-
4. Purity vided into three parts and usually two pairs of wing

5. Sufficient c) the protection of plants and animals, natural areas,
6. Extract and interesting and important structures and buildings,
7. Identification | especially from the damaging effects of human activity
8. To acquire d) as much as is needed, enough for a particular purpose
9. Insect ¢) a substance taken from a plant, flower, etc. and used
10. Conservation | especially in food or medicine

f) the fact of being clean or free from harmful sub-
stances

g) a particular subject or fact that needs to be thought
about when judging something

h) to get or obtain something

1) to guess or calculate the cost, size, value, etc. of some-
thing

) a pharmacologically inactive substance used as a car-
rier for the active ingredients of a medication
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Exercise 3. Insert the necessary words.

Marine, encompasses, for medicinal purposes, insects, biosimilars,
extracts, screen, treatment, identification, self-medicate

Pharmacognosy is used by pharmaceutical companies to ... , charac-
terize and produce new drugs for the ... of human disease. Often, naturally
occurring drugs cannot be mass produced, so they must be studied in order
to develop synthetic ... .

Pharmacognosy ... a broad spectrum of biological subjects: medical
ethnobotany, the study of the traditional use of plants ; phytother-
apy (the medicinal use of plant ... ); phytochemistry, the study of chemi-
cals derived from plants (including the ... of new drug candidates derived
from plant sources); zoopharmacognosy, the process by which animals ... ,
by selecting and using plants, soils, and ... to treat and prevent disease; ...

pharmacognosy, the study of chemicals derived from sea organisms.

Exercise 4. Match the sentence halves.

1. Pharmacognosy is still a relevant
science for

a) people outside of medical or phar-
maceutical organizations.

2. Researchers are encouraged to be
mindful of the ethical issues

b) identified and any drugs derived
from them are of sufficient purity.

3. Consideration has to be given to
conservation of different plants to
make sure that

c) always be accurate or safe.

4. High standards of quality control
ensure plants used for medicinal pur-
poses are correctly

d) with using natural products as me-
dicines.

5. It 1s suggested that periods of re-
view are put in place to properly

e) identify risks of long-term use of
natural medicines and assess their
toxicity.

6. Medicines derived from natural
sources are also often prescribed or
administered by

f) the discovery of future medicines.

7. It means that advice given by them
may not

g) specific plants and organisms are
not put at risk.
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Exercise 5. Read and translate the following text.

Pharmacognosy is the study of crude drugs obtained from medicinal
plants, animals, fungi, and other natural sources. The American Society of
Pharmacognosy defines pharmacognosy as “the study of the physical, chem-
ical, biochemical, and biological properties of drugs, drug substances, or
potential drugs or drug substances of natural origin as well as the search
for new drugs from natural sources.”

The term “pharmacognosy” was derived by the merger of two Greek
words (e.g., pharmakon — drug and gnosis — knowledge of) to mean the know-
ledge of drugs. It was introduced and used for the first time by J. A. Schmidt,
the Australian physician, (1811) and C. A. Seydler, the German botanist, (1815),
respectively, to define the branch of medicine and science which deals with
crude drugs. Thus pharmacognosy may be defined as the objective study of
crude drugs and related substances of natural origin to acquire knowledge
about their nature and properties. It may also be defined as an applied sci-
ence which is concerned with acquiring knowledge of all aspects of crude
drugs and other natural substances of pharmaceutical importance by the ap-
plication of various scientific disciplines.

Studies of physical, chemical, biochemical, and biological properties
of drugs, drug substances, or potential drugs or drug substances of natural
origin as well as the search for new drugs from natural sources are now
included in pharmacognosy. Pharmacognosy was developed as a descrip-
tive botanical subject in early days (nineteenth and during the last half of
the twentieth century), and currently, pharmacognosy has been playing a
significant role in the discovery, characterization, production, and stand-
ardization of natural drugs. Therefore, the scope of pharmacognosy is
broad and includes the scientific study of crude drugs, medicinal products
(e.g., enzymes, vitamins, antibiotics, pesticides, allergens), and excipi-
ents (e.g., colouring, flavouring, sweeteners, binders, adhesives, solidifi-
ers) and also the research problems in different areas of biological and
chemical sciences.

Pharmacognosy is interdisciplinary, drawing on a broad spectrum of
biological and socio-scientific subjects. The contemporary study of phar-
macognosy can be divided into the fields of medical ethnobotany (the study
of the traditional use of plants for medicinal purposes); ethnopharmacology
(the study of the pharmacological qualities of traditional medicinal sub-
stances); phytotherapy (the study of the medicinal use of plant extracts);
phytochemistry (the study of chemicals derived from plants including the
identification of new drug candidates derived from plant sources). It also
includes zoopharmacognosy, the process by which animals self-medicate,
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by selecting and using plants, soils, and insects to treat and prevent disease
and marine pharmacognosy, the study of chemicals derived from marine
organisms. Pharmacognosy and biotechnology cooperation implies the
synthesis of natural bioactive molecules. Herbal interactions, the interac-
tions of herbs with other drugs and body are the areas of interest of phar-
macognosists.

Pharmacognosy deals with the collection, identification, preparation,
and extraction of a large group of drugs obtained from natural sources and
forms an important part of pharmaceutical research and development, par-
ticularly in the development of synthetic biosimilar drugs.

Exercise 6. Answer the questions.

1. What is pharmacognosy? 2. What is the origin of the word “phar-
macognosy’’? 3. Who introduced and used the term “pharmacognosy” for the
first time? 4. What studies are now included in pharmacognosy? 5. Why do
we say that pharmacognosy is interdisciplinary? 6. What fields can the con-
temporary study of pharmacognosy be divided into? Describe each of them.
7. Do you agree that pharmacognosy forms an important part of pharma-
ceutical research and development? Explain your point of view.

Exercise 7. Complete the sentences with the correct preposition
(in, on, of, for, at, to) where necessary.

For students embarking ... a journey in pharmacognosy, the fusion of
scientific inquiry and the timeless wisdom of nature offers a rich avenue ...
exploration. Understanding the medicinal potential ... natural products
empowers future healthcare professionals to innovate and contribute ... the
ever-evolving landscape of medicine. As we continue to uncover the mys-
teries of the natural world, pharmacognosy remains ... the forefront of de-
veloping safe, effective, and sustainable healthcare solutions. Whether you as-
pire to be a researcher, pharmacist, or healthcare provider, a grounding ...
pharmacognosy will enhance your understanding of how we harness ...
the power of nature to improve human health.

Exercise 8. Complete each sentence using a word derivationally
related to the word given in brackets.

1. Pharmacognosy plays a crucial role in drug (discover) and (develop).
2. (History), many of our modern medicines were derived from natural
products. 3. By (investigate) the properties and potential applications of
bioactive compounds in plants, scientists can (veil) new therapeutic agents.
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4. (Addition), pharmacognosy encompasses essential practices such as the
standardization of herbal products, (ensure) quality, safety, and efficacy.
5. Understanding the chemistry, pharmacology, and botany of (medicine)
plants is crucial for developing (rely) and effective natural drugs. 6. In recent
years, the demand for (nature) products in medicine has increased, fueled
by a growing trend towards complementary and (alter) medicine (CAM).
7. Pharmacognosy not only contributes to the (understand) of herbal med-
icines but also complements (synthesis) drug development by offering leads
for new pharmaceuticals.

Exercise 9. Choose the answer (A, B, C, or D) that best fits each
space.

1. Crude drugs of natural origin obtained from plants, animals, and
mineral sources and their active chemical constituents are the core subject
of ... . 2. They are also used for the ... of various diseases besides being
used in cosmetic, textile and food industries. 3. During the first half of the
nineteenth-century ... stocked the crude drugs for the preparation of herbal
tea mixtures, all kinds of tinctures, extracts, and juices which in turn were
employed in preparing medicinal drops, syrups, infusions and ointments.
4. The second half of the nineteenth century brought several important ...
in the newly developing fields of chemistry. 5. Medicinal plants became
one of its major objects of interest and in time, phytochemists ... in isolating
the pure active constituents. 6. These active constituents replaced the crude
drugs, they became predominant and ... pushed the herbal drugs. 7. Today
applied science of pharmacognosy has a far better knowledge of the active
constituents and their prominent ... activity on human beings. 8. An enor-
mous number of alkaloids, glycosides, and antibiotics have been isolated,
identified, and used as ... agents.

No. A B C D
1 | pharmacy pharmacology | pharmacognosy | biology
2 | elimination treatment prevention dissemination
3 | apothecaries | physicians pharmacists herbalists
4 | challenges considerations | inventions discoveries
5 | succeeded managed coped dealt
6 | drastically gradually radically slowly
7 | sanative invigorating stimulating therapeutic
8 | infecting health curative beneficial
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Exercise 10. Translate into English.

DXHWHaIIes SBIISICTCS OJHOM U3 CaMBIX MOIYJISIPHBIX TPAB BO BCEM MUPE.
JIronu BeKaMM MCIIOJIB30BAIH €€ JUIS JICUCHUS Pa3IudHbIX HEAYTOB.

Ceroanst sxuHaies HanboJjee N3BECTHA KaK PACTUTEIILHOE CPEJICTBO
OT OOBIYHOM MPOCTY/ABI WM TPUIINA, OTITyckaemoe 0e3 perenta. OHa Takke
UCIIOJIB3YETCS NIl CMsITUEeHUsI O0JIM, BOCIIAJICHUS U IPYTUX MPOOJIeM CO
3I0POBBEM.

DxuHares OKa3bplBaeT 0J1aroTBOPHOE BO3JACHCTBUE HA UMMYHHYIO
cucTeMy. MHOTOUYHCIIEHHBIE UCCIIEIOBAHMS MTOKA3aJn, YTO ATO PACTECHUE
MOYKET TOMOYb BaIllleid UMMYHHOM cucTemMe 00pOThCs ¢ MH(GEKIIUSIMU U BU-
pycaMH, 4TO MO3BOISET OBICTPEE BOCCTAHOBUTHCS IMOCIIC O0JIC3HHU.

Opmnako ObLIH CITydau, KOT/1a JTFOIA UCTIBIThIBAJIA TTOO0YHBIC A (PEKTHI,
TaKue Kak aJlJIeprus, Chlllb, 00U B )KMBOTE, TOJIOBOKPYKEHHE.



Partll
Q BIOTECHNOLOGY

Unit |
BIOTECHNOLOGY: HISTORY AND DEVELOPMENT

Exercise 1. Read and memorize the following words.

Selective breeding — cenekunonHoe pasBeaenue; offspring — mo-
TOMCTBO, nipuruion; artificial intelligence — uCKyCCTBEHHBIN MHTEIICKT;
to evolve — pazBuBathcs; to elucidate — pa3bscHATH, OCBEIATH; tissue cul-
ture — BbIpallIUBaHUE KUBOU TKaHU; spoilage — yXy/IllieHrne KauecTBa, mopya;
approval — onoOpenue, cornacoanue; yield — ypoxxailHOCTb, BBIXOJ] TTPO-
NyKTa; pest — mapasut, Bpenurtens; inadvertently — HempeaHamepeHHO,
HEYasiHHO, clly4aiiHo; fermentation — OpoxeHnue; brewing — MMBOBapEHUE;
yeast — IpOXOKH, 3aKBacka; to splice — cpammuBaTh, COEUHSITD; Crop —
CEIbCKOXO034MCTBEHHAsA KYyJIbTypa; livestock — cenbCckoxo03siicCTBEHHbIE
’KUBOTHBIE; inheritance — HacenoBaHuE, BPOXKACHHOCTD; groundbreaking —
MOBOPOTHBIN, MHHOBALIMOHHBIN; t0 pave — MpoJiokKUTh (MyTh); to herald —
O0OBSBUTH, TPOBO3TIACUTD.

Exercise 2. Match the words and word combinations with their
definitions.

1. Selective breeding | a) a profit or an amount especially of a crop produced
2. Tissue culture b) without intention, accidentally
3. Pest ¢) the occupation or business of producing beer, ale, etc.
4. Fermentation d) the process of the sugar in food or drink chang-
5. Yield ing into alcohol because of a chemical process
6. Inadvertently e) the process of choosing particular animals to pro-
7. Brewing duce offspring or plants to produce new plants
8. Gene splicing f) the scientific process of growing tissue (= cells)
9. To herald outside an organism, in a substance containing the
10. Yeast necessary nutrients
g) an insect or small animal that is harmful or dam-
ages crops
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h) a type of fungus that is used in making alcoholic
drinks such as beer and wine, and for making bread
swell

1) recombinant DNA technology when the DNA of
an organism is cut and a gene, perhaps from another
organism, is inserted

j) to be a sign that something important, and often
good, is starting to happen, or to make something
publicly known

Exercise 3. Choose the words with similar meaning from the two
groups and arrange them in pairs.

A. Selective breeding, inheritance, inadvertently, spoilage, crop, ground-
breaking, to pave, to evolve, yield, offspring.

B. Output, accidentally, agricultural plant, innovative, to develop,
heredity, artificial selection, deterioration, to prepare, young.

Exercise 4. Read and translate the following text.

Biotechnology, in its broadest sense, refers to the use of living systems
and organisms to develop or create products, improve plants or animals, or
develop microorganisms for specific uses. The history of biotechnology is as
old as human civilization itself, evolving significantly over millennia, in-
fluenced by advancements in science, technology, and societal needs.

The roots of biotechnology can be traced back to ancient civilizations.
Fermentation, a fundamental biotechnological process, was practiced as early
as 7000 BC, with evidence of wine and beer production found in archaeo-
logical sites. The Egyptians utilized yeast for brewing and developed bread-
making techniques. Additionally, fermentation was crucial for preserving
food, leading to the production of yogurt and cheese.

During the Middle Ages, advancements in agricultural practices saw
the selection and cross-breeding of crops and livestock, laying the ground-
work for selective breeding. By the 17th century, scientists began to study
microorganisms, but it wasn’t until the 19th century that significant strides
were made in understanding the role of bacteria and fermentation. In 1857,
Louis Pasteur demonstrated that microorganisms were responsible for fer-
mentation and spoilage, leading to pasteurization, a process that revolution-
1zed food safety.

The term “biotechnology” was first used in the 1910s by Hungarian
engineer Karl Ereky, who described it as the process of using raw materials
to produce beneficial products through biological means. However, the real
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transformation began in the late 19th and early 20th centuries with the ad-
vent of genetics.

Gregor Mendel’s work on inheritance patterns laid the foundation for
the field of genetics, and in the early 20th century, scientists began to elu-
cidate the structure of DNA. The discovery of the double helix structure of
DNA by James Watson and Francis Crick in 1953 was a pivotal moment in
biotechnology, enabling a deeper understanding of genetics and heredity.

The latter half of the 20th century saw significant advancements in
biotechnology, particularly in the field of molecular biology and genetics.
In 1973, Paul Berg and his colleagues developed recombinant DNA tech-
nology, allowing scientists to splice genes from one organism into another.
This groundbreaking technology paved the way for the development of ge-
netically modified organisms (GMOs) and numerous medical and agricul-
tural applications.

The first genetically engineered organism was created in 1974, leading
to a wave of research and development in biotechnology. In 1982, the first
genetically engineered drug, insulin produced by E. coli, was approved for
human use, revolutionizing diabetes treatment.

The 1990s marked the launch of the Human Genome Project, an in-
ternational research effort aimed at mapping all the genes in the human ge-
nome. Completed in 2003, this monumental achievement provided inval-
uable insights into genetics, paving the way for personalized medicine and
gene therapy.

Looking forward, biotechnology promises to address some of the most
pressing challenges facing humanity, from food security and sustainable
agriculture to healthcare and environmental conservation. The integration
of biotechnology with artificial intelligence and other emerging technolo-
gies could further accelerate innovations, heralding a new era of scientific
and societal evolution.

Exercise 5. Answer the following questions.

1. What is biotechnology and what are its primary applications?
2. How far back can the roots of biotechnology be traced, particularly re-
garding fermentation? 3. What role did ancient Egyptians play in the early
development of biotechnology? 4. How did the practices of agriculture in
the Middle Ages contribute to biotechnology? 5. Who was Louis Pasteur,
and what was his contribution to the field of fermentation and food safety?
6. When was the term “biotechnology” first introduced, and who coined it?
7. What were the significant advancements in genetics during the late 19th
and early 20th centuries? 8. What breakthrough in biotechnology occurred
in 1973, and how did it impact the field? 9. How did the Human Genome
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Project contribute to our understanding of genetics? 10. What future chal-
lenges can biotechnology help address, according to the text?

Exercise 6. Say whether the following statements are true or false.

1. Biotechnology has been practiced since the dawn of human civili-
zation. 2. The fermentation process was first documented in the 18th cen-
tury. 3. Louis Pasteur was the first to demonstrate the role of microorganisms
in fermentation. 4. The term “biotechnology” was coined in the early 1800s.
5. Gregor Mendel is known for his work on inheritance patterns, which con-
tributed to the field of genetics. 6. The double helix structure of DNA was
discovered in 1963. 7. Recombinant DNA technology was developed in
1973. 8. The first genetically engineered organism was created in 1982.
9. The Human Genome Project was completed in 2003. 10. Future advance-
ments in biotechnology may include integration with artificial intelligence.

Exercise 7. Match the sentence halves.

1. Biotechnology is the technology
based on biology related to the appli-
cation of

a) fermentation for the production
of biofuels, enzymes and other che-
micals.

2. In medicine biotechnology helps
with the production of

b) interpret biological data such as
DNA sequences and protein struc-
tures.

3. In agriculture biotechnology is used
to enhance crop yields, improve

c) various aspects of our lives, from
healthcare to agriculture and beyond.

4. Industrial biotechnology plays a
role in industrial processes like

d) living organisms and their com-
ponents to develop, modify, and
provide a useful product for human
welfare.

5. Bioinformatics combines biology,
computer science and mathematics to
analyze and

¢) vaccines, antibiotics, and artifi-
cial hormones, using plants.

6. Biotechnology raises ethical safety
and regulatory considerations when

f) polluted environments by breaking
down or removing contaminants.

7. Environmental biotechnology invol-
ves using living organisms to clean up

g) it comes to genetic modification
and gene editing.

8. Biotechnology continues to have a
profound impact on

h) pest and disease resistance and
develop genetically modified orga-
nisms.
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Exercise 8. Insert the necessary word.

Inheritance, groundbreaking, tissue culture, yeast, offspring, fermenta-
tion, livestock, to splice, selective breeding, yield

1. One of the fundamental techniques in biotechnology is ... ... , Which
allows scientists to choose specific traits in ... to enhance desirable char-
acteristics. 2. By carefully selecting parent organisms, breeders can pro-
duce ... with improved traits such as increased disease resistance or faster
growth rates. 3. Another crucial area of biotechnology is ... ... , a method
used to grow plant cells in a controlled environment. 4. This technique has
allowed for the rapid propagation of plants with high ... , ensuring a relia-
ble supply of crops. 5. The process of ... utilizes ... to convert sugars into
alcohol, playing a vital role in the production of various beverages and bio-
fuels. 6. Genetic engineering has enabled scientists ... DNA from different
organisms, leading to ... advancements in medicine, such as the develop-
ment of genetically modified organisms (GMOs). 7. These modifications
can enhance agricultural productivity and address issues related to ... , en-
suring that beneficial traits are passed down through generations.



Unit Il
BIOTECHNOLOGY APPLICATION

Exercise 1. Read and memorize the following words.

To harness — ucnonp3oBaTh; mining industry — ropHo100bIBarOIIIAS
MPOMBIIUIEHHOCTH; bioleaching — OuoBbIenaurnBanue; bioremediation — 6u-
OJIOTUYECKAasi OYMCTKA; micropropagation — MUKpopa3MHOXkeHHe; malady —
paccTpoiicTBo, HeayT; disease — 0ose3Hb, 3a0oneBanue; domestication —
oJloMalllHuBaHue; to entwine — meperuierarbes; well suited — ocobeHHO
MPUTOAHBIN; to restore — BOCCTaHABIMBATH; to alter — MEeHsITh; preservation —
coxpanenue; desirable — sxenartenbHbIl; available — noctymnHblii; to wreak
havoc — Hanocuts yiiep0; to recycle — nepepadartbiBaTh; waste — OTXO/IbI,
MYCOp; response — OTBET, peakiusi; makeup — CTpyKTypa, COCTaB.

Exercise 2. Solve the crossword puzzle.
1
AN EEEEEEEEEEEER

10| HEEEEEEEE

50



Across Down

2. The industry involved in extrac- 1. The process of improving wild
ting mineral resources species for human use
4. The act of reusing materials to 3. The act of growing plant tissues
reduce waste in controlled conditions
6. The state of being kept in good 5. An illness or disease
condition 7. Any unwanted or unusable ma-
8. Something that is wanted or terial
sought after 9. Process of extracting metals from
10. The treatment of contaminated ores using microorganisms
environments using biological
agents

Exercise 3. Match the words to their definitions.

1. Waste a) to make use of (natural resources)

2. Domestication | b) the process of extracting metals from ores or waste
3. To harness by using microorganisms

4. To alter c) the use of either naturally occurring or deliberately
5. Micropropagation | introduced microorganisms to consume and break down
6. Bioleaching environmental pollutants, in order to clean up a pol-
7. Makeup luted site

8. Bioremediation | d) a method of plant propagation using extremely
9. Well suited small pieces of plant tissue taken from a carefully

chosen and prepared mother plant, and growing these
under laboratory conditions to produce new plants

e) the process of taming an animal and keeping it as
a pet or on a farm

f) to change something, usually slightly, or to cause
the characteristics of something to change;

g) appropriate for a particular purpose

h) a material, substance, or byproduct) eliminated or
discarded as no longer useful or required after the
completion of a process

1) the composition or constitution of something

Exercise 4. Read and translate the following text.

Biotechnology is a diverse field that intertwines biological sciences with
technological applications, paving the way for innovative solutions across
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various industries. One of the most remarkable aspects of biotechnology is
its capacity to harness biological processes for practical use. This capabil-
ity 1s especially pronounced in the mining industry, where traditional ex-
traction methods can be detrimental to the environment. Enter bioleaching,
a biotechnology-driven method that utilizes microorganisms to extract val-
uable metals from ores. By harnessing the power of these tiny organisms,
the mining industry can significantly reduce the environmental impact and
increase the efficiency of metal recovery processes.

Bioleaching has gained prominence as an eco-friendly alternative to
conventional mining techniques. In this process, specific bacteria are em-
ployed to oxidize metal sulfides, thereby releasing valuable metals such as
copper, gold, and nickel into a soluble form. This not only leads to higher
extraction rates but also minimizes the need for harsh chemicals that are
typically used in conventional mining. Consequently, bioleaching repre-
sents a sustainable pathway for resource recovery, highlighting how bio-
technology can contribute to a greener future.

Another critical application of biotechnology lies in the domain of en-
vironmental cleanup through bioremediation. This innovative strategy em-
ploys microorganisms to detoxify polluted environments by breaking down
hazardous substances into less toxic or non-toxic forms. Contaminants such
as heavy metals, oil spills, and pesticides can wreak havoc on ecosystems,
leading to significant long-term effects on biodiversity and human health.
By utilizing bioremediation techniques, affected areas can be rehabilitated
more efficiently, reducing waste and restoring ecological balance. This un-
derscores the vital role biotechnology plays in preserving natural resources
and promoting a cleaner environment.

The impact of biotechnology extends beyond environmental applica-
tions and includes agricultural advancements, particularly in the areas of
micropropagation and domestication. Micropropagation is a biotechnolog-
ical technique used to rapidly propagate plants under controlled conditions,
ensuring the production of disease-free plantlets. This method is particu-
larly beneficial for the large-scale production of desirable plant species, al-
lowing for uniformity and consistency in crop quality. It also supports the
conservation of endangered plant species, providing a means for preservation
that was previously unattainable through conventional farming practices.

Furthermore, domestication processes have been revolutionized by bi-
otechnological advancements. Through techniques such as genetic modifi-
cation and selective breeding, researchers can create crops that are more resil-
ient to diseases, pests, and climate change. This is particularly crucial in ad-
dressing agricultural challenges posed by malady and adverse environmental
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conditions. As global populations continue to grow, the need for sustaina-
ble and efficient food production systems becomes increasingly pressing.
Biotechnology provides the tools to meet these challenges head-on, ena-
bling the development of crops that can thrive in less than ideal conditions
while still providing desirable yields.

An additional benefit of biotechnology in agriculture is its potential to
recycle waste materials. By utilizing organic waste, such as food scraps or
agricultural byproducts, biotechnology can produce biofuels, fertilizers, and
other valuable products. This not only reduces waste but also transforms it
into valuable resources, contributing to a circular economy. Recycling not
only mitigates environmental pollution but also promotes sustainable prac-
tices that are essential for long-term ecological health.

Exercise 5. Answer the questions.

1. What is biotechnology and how does it integrate biological sciences
with technology? 2. In what ways does bioleaching represent a sustainable
alternative to traditional mining methods? 3. What role do microorganisms
play in the bioleaching process for extracting metals? 4. How does the im-
plementation of bioleaching reduce the environmental impact of mining
activities? 5. Describe the process of bioremediation and its significance
in environmental cleanup. 6. What types of contaminants can be addressed
through bioremediation techniques? 7. How does micropropagation bene-
fit agricultural production and species conservation? 8. What advancements
in biotechnology have improved the domestication of crops? 9. How can bi-
otechnology contribute to recycling waste materials in agriculture? 10. In what
ways does biotechnology support sustainable food production in the face
of global challenges?

Exercise 6. Say whether the following statements are true or false.

1. Biotechnology combines biological sciences with technological ap-
plications. 2. Bioleaching is a biotechnology-driven method used in the min-
ing industry. 3. Bioleaching is a method that increases the environmental
impact of mining. 4. Microorganisms used in bioleaching can extract met-
als like copper, gold, and nickel. 5. Bioremediation is a method that intro-
duces toxic substances into polluted environments. 6. Micropropagation
allows for the rapid propagation of disease-free plantlets. 7. Biotechnology
can help create crops that are more resilient to diseases and climate change.
8. Biotechnology does not play a role in recycling waste materials. 9. Agri-
cultural advancements through biotechnology support conservation efforts
for endangered plant species. 10. Biotechnology contributes to a circular
economy by turning organic waste into valuable products.
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Exercise 7. Replace words in italics with their synonyms.

Productivity, garbage, contamination, microbes, destinations, milk, uses,
maladies, to evolve, treatments

1. Biotechnology is technology based on biology that harnesses cel-
lular and biomolecular processes to develop technologies and products that
help improve our lives and the health of our planet. 2. We have used the
biological processes of microorganisms for more than 6,000 years to make
useful food products, such as bread and cheese, and to preserve dairy prod-
ucts. 3. Medical biotechnology is the use of living cells for finding cures
as well as getting rid of and preventing diseases. 4. Agricultural biotechnol-
ogy focuses on developing genetically modified plants to increase crop
yields. 5. Industrial biotechnology is the application of biotechnology for
industrial purposes that also include industrial fermentation. 6. Environ-
mental biotechnology is the technology used in waste treatment and pol/u-
tion prevention. 7. The bacteria help in digesting the waste right at the site,
thereby turning it into harmless byproducts.

Exercise 8. Read and translate the following text.

Biotechnology is a diverse and rapidly evolving field that harnesses
biological processes for various applications across multiple sectors, includ-
ing healthcare, agriculture, environmental management, and industrial pro-
cesses. This diversity is often classified into “colours” of biotechnology,
each representing distinct areas of application and focus. Here’s an overview
of the different spectra, including White, Green, Blue, Red, Dark, Grey,
Violet, Yellow, and Gold biotechnology, along with relevant examples.

Red biotechnology pertains to medical processes and applications. It en-
compasses the development of pharmaceuticals, genetic therapies, and di-
agnostics. A prime example is the use of recombinant DNA technology to
produce insulin, which has transformed diabetes management. Another no-
table application is CAR-T cell therapy, where a patient’s T cells are genet-
ically modified to better target and destroy cancer cells, showcasing the po-
tential of genetic engineering in therapeutics.

Green biotechnology focuses on agricultural processes and aims to 1m-
prove crop yields, enhance resistance to pests and diseases, and reduce en-
vironmental impacts. One of the most famous examples is genetically mod-
ified organisms (GMOs), such as Bt cotton and Roundup Ready soybeans,
which are engineered for pest resistance and herbicide tolerance, respectively.
Additionally, biotechnology in agriculture includes the use of biofertilizers
and biopesticides derived from natural organisms to support sustainable
farming practices.
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Blue biotechnology applies to the marine ecosystem and utilizes aquatic
organisms for various applications, notably in biotechnology and pharma-
cology. An example is the extraction of bioactive compounds from marine
sponges and algae, which can lead to the development of new pharmaceu-
ticals. Furthermore, blue biotechnology encompasses aquaculture techniques
that enhance fish farming efficiency and sustainability, integrating biotech-
nological innovations to support food security.

White biotechnology, or industrial biotechnology, involves the use of
enzymes and microorganisms in industrial processes. It focuses on the pro-
duction of chemicals, materials, and energy from renewable biological re-
sources. For instance, biofuels like ethanol produced from fermentation of
sugarcane or corn showcase white biotechnology applications. Additionally,
enzymes are utilized in detergent formulation to increase cleaning efficacy
at lower temperatures, reducing energy consumption, and improving envi-
ronmental sustainability.

Grey biotechnology refers to biotechnological applications related to
waste management and environmental cleanup. It plays a vital role in bio-
remediation, where microorganisms are utilized to degrade pollutants in
contaminated environments. For instance, oil-eating bacteria are employed
to clean up oil spills, converting toxic compounds into harmless byprod-
ucts. Moreover, wastewater treatment facilities often utilize microbial pro-
cesses to break down organic pollutants, showcasing the importance of grey
biotechnology in maintaining ecological balance.

Dark biotechnology can refer to the unethical use of biotechnological
advancements, particularly in the context of bioweapons and biological war-
fare. This branch of biotechnology raises significant ethical concerns about
the potential for misuse, such as manipulating pathogens to create harmful
agents. While darker applications are discouraged and regulated, they un-
derscore the importance of ethical frameworks and international regulation
to prevent bioterrorism and ensure biotechnological safety.

Violet biotechnology is quite unique in that it concentrates on the study
of legal aspects that affect biotechnology. It also deals with ethical and phil-
osophical issues. Violet biotechnology will study the moral impact of some
technologies, such as gene therapy, and biosecurity.

Yellow biotechnology deals with the production of bioproducts for fo-
od and nutrition, emphasizing the enhancement of food quality and safety.
This includes the development of probiotics, functional foods, and plant-
based proteins. Fermentation technology, used to produce yogurt and cheeses,
is a classic example of yellow biotechnology. Additionally, advances in
food safety through biotechnology ensure that products are free from path-
ogens and contaminants.
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Gold biotechnology or Bioinformatics is referred to computational bi-
ology and can be defined as “conceptualizing biology” to address biologi-
cal problems using computational techniques and makes the rapid organi-
zation as well as analysis of biological data possible.

The spectrum of biotechnology encompasses a rich scope of disciplines,
each with unique applications and implications. Each colour of biotechnol-
ogy plays a vital role in shaping the future of medicine, agriculture, indus-
try, and environment.

Exercise 9. Answer the questions.

1. What are the primary sectors where biotechnology is applied, as men-
tioned in the text? 2. Define red biotechnology and provide two examples
of its applications. 3. How does green biotechnology contribute to agricul-
tural practices? 4. What is the focus of blue biotechnology, and what is one
application mentioned in the text? 5. Explain the role of white biotech-
nology in industrial processes, including an example of its application.
6. What is grey biotechnology, and how does it assist in waste management
and environmental cleanup? 7. Describe the ethical concerns associated
with dark biotechnology as presented in the text. 8. What does violet bi-
otechnology study, and why is it important to the field? 9. How does yel-
low biotechnology enhance food safety and quality? 10. Briefly explain
what gold biotechnology entails and its significance in the analysis of bio-
logical data.

Exercise 10. Complete the sentences with the correct preposition
(into, with, in, on, for, to, from, of, across) where necessary.

1. Biotechnology harnesses biological processes for various applica-
tions ... multiple sectors. 2. Red biotechnology pertains ... medical pro-
cesses and applications. 3. Green biotechnology focuses ... agricultural
processes. 4. Blue biotechnology utilizes aquatic organisms ... various ap-
plications. 5. White biotechnology involves the use of enzymes and micro-
organisms ... industrial processes. 6. Oil-eating bacteria are employed to
convert toxic compounds ... harmless byproducts. 7. Dark biotechnology
can refer to the unethical use ... biotechnolog-ical advancements. 8. Violet
biotechnology deals ... ethical and philosophical issues. 9. Advances in
food safety through biotechnology ensure that products are free ... patho-
gens and contaminants. 10. Gold biotechnology addresses ... biological
problems using computational techniques.
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Exercise 11. Match English expressions to their Russian equivalents.

1. Rapidly evolving field

2. Study of legal aspects

3. CAR-T cell therapy

4. To enhance resistance to
pests and diseases

5. Marine sponges and algae
6. Renewable biological re-

a) BO30OHOBJISIEMbIE OMOJIOTMUECKUE PECYPCHI
b) 711 TOBBIIIEHUS YCTOWYUBOCTH K BPE/IH-
TEISAM U O0JIE3HSIM

C) BBIYUCUTEIIbHAS OMOIOTHS

d) u3ydyeHue npaBOBHIX aCIIEKTOB

€) YTWIM3aIMs OTXO0/I0B

f) BOBMOXHOCTh HEMPABWIILHOTO HCTIOJb30-

sources

7. Waste management

8. Potential for misuse

9. Enhancement of food quality
10. Computational biology

BaHUS

g) MOpPCKHE T'yOKH U BOAOPOCTH

h) noBbIIIEHKE KauecTBa MUITEBBIX MPOTYKTOB
1) OBICTPO pa3BUBAIOLIAsACS 001aCTh

j) xnmerounas tepanusi CAR-T

Exercise 12. Choose the answer (A, B, C, or D) that best fits each space.

1. Biotechnology is a diverse and ... evolving field. 2. Green biotech-
nology aims to improve crop yields, enhance resistance to pests and diseases,
and ... environmental impacts. 3. Blue biotechnology encompasses ... tech-
niques that enhance fish farming efficiency and sustainability. 4. ... like eth-
anol produced from fermentation of sugarcane or corn showcase white bio-
technology applications. 5. Wastewater treatment ... often utilize microbial
processes to break down organic pollutants. 6. Violet biotechnology is quite
... In that it concentrates on the study of legal aspects that affect biotechnol-
ogy. 7. Fermentation technology, used to produce yogurt and cheeses, is a
classic example of ... biotechnology. 8. Biotechnology has revolutionized
agriculture by enabling the development of genetically modified crops that
are resistant to pests and diseases, resulting in ... for farmers. 9. In the field
of medicine, biotechnology plays a crucial role in producing biopharma-
ceuticals, which can lead to ... in the treatment of various diseases.

No. A B C D
1 |steadily rapidly drastically properly
2 |reducible reduced reduction reduce
3 |aquaculture |agriculture horticulture multiculture
4 |solid fuels hydrocarbon fuels |fossil fuels biofuels
5 [facilities facilitates facilitation facilitating
6 |unique common strange extraordinary
7 |gold dark yellow green
8 |increased yields higher costs reduced demand |limited options
9 |complications |innovative therapies |fewer choices |increased side effects
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Unit Il
MICROORGANISMS

Exercise 1. Read and memorize the following words.

Naked eye — HeBoOpy>keHHBIH r71a3; habitat — cpena ooutanus; unicel-
lular — ogHOKIETOUHBIN; multicellular — MHOTOKIIETOUHBIN; archaea — ap-
xeu; eukaryote — sykapuot; prokaryote — npokapuor; self-sufficient — neza-
BHCHUMBIN, CAMOCTOSTENBHBIN; harmless — 6e3BpeHbIi; neatly — akkypaTHO;
algae (singular: alga) — mopckue Bomopociu; protozoa (singular: proto-
zoan) — npocreuime, npoto3oa; fungi (singular: fungus) — rpuodsl, rpudoK;
mould — nnecens; beverage — HanuToK; to spoil (spoiled/spoilt) — mopTuts;
to be composed of — cocTosTh U3; responsible — OTBETCTBEHHBIN; nUMeErous —
MHOTOYMCIIEHHBIN, 00Jb110#; host — x03suH; common cold — npoctyna;
domain — o61acTh, cdepa; gut — KUILICUHHUK.

Exercise 2. Match the words with their definitions.

1. Unicellular a) the eye unaided by any optical instrument that alters
2. Fungi the power of vision or alters the apparent size or dis-
3. Self-sufficient | tance of objects

4. To spoil b) having or consisting of a single cell

5. Naked eye c) a unicellular organism that doesn’t have a mem-
6. Eukaryote brane-bound nucleus and other organelles

7. Beverage d) primitive chlorophyll-containing mainly aquatic eukar-
8. Prokaryote yotic organisms lacking true stems and roots and leaves
9. Algae e) a group of spore-producing organisms feeding on
10. Protozoa organic matter, including moulds, yeasts, mushrooms,

and toadstools

f) a group of single-celled eukaryotes, either free-living
or parasitic, that feed on organic matter such as other
microorganisms or organic tissues and debris

g) an organism with a nucleus and other membrane-
bound organelles inside the cell(s)

h) able to provide what is necessary without the help
of others

1) to decay or lose freshness especially because of be-
ing kept too long

J) a drink of any type
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Exercise 3. Insert the necessary word.

common cold, habitat, naked eye, composed, numerous, spoil, host, fungi,
harmless, responsible

1. There are ... types of viruses. 2. Some viruses are ... for human
diseases. 3. Others are quite ... . 4. Some virus-caused diseases include the
... . 5. Viruses infect all living things, including ... and even bacteria.
6. Bacteria are tiny microorganisms that are ... of a single cell. 7. Bacteria
can live in almost every ... . 8. Unlike viruses, bacteria do not need a ... cell.
9. Parasites are usually larger than most bacteria, and can be seen some-
times with the ... ... . 10. Some fungi such as yeasts or molds can cause
foodto ... .

Exercise 4. Read and translate the following text.

A microorganism is a living thing that is too small to be seen with the
naked eye. Microorganisms differ from each other not only in size, but also
in structure, habitat, metabolism, and many other characteristics.

While we typically think of microorganisms as being unicellular, there
are also many multicellular organisms that are too small to be seen without
a microscope. Microorganisms may be composed of prokaryotic or eukar-
yotic cells. Viruses are even acellular (not composed of cells).

Prokaryotes are unicellular organisms that lack a membrane-bound
nucleus. This kingdom is primarily divided into two domains: bacteria and
archaea. Bacteria are the most well-known prokaryotes and can be found
in a variety of environments, ranging from the human gut to extreme con-
ditions like hot springs. Bacteria can be classified based on shape — such as
coccli (spherical), bacilli (rod-shaped), and spirilla (spiral) — as well as their
metabolic processes (autotrophic or heterotrophic), and Gram staining char-
acteristics (Gram-positive or Gram-negative).

Archaea, while similar to bacteria in terms of structure, have distinct bi-
ochemical and genetic properties that set them apart. They often thrive in
extreme environments such as high-salinity, high-temperature, or acidic con-
ditions where most other life forms cannot survive. The unique adaptations
of archaea, along with the molecular differences in their ribosomal RNA and
membrane lipids, underscore their classification as a separate domain of life.

Eukaryotic microorganisms are characterized by having a defined nu-
cleus enclosed within a nuclear membrane. This group includes protists,
fungi and algae. Protists are a diverse group of microorganisms that can be
found in a variety of environments, from freshwater ponds to the human
gut. Protozoa are a specific type of protist that are characterized by their
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ability to move using cilia, flagella, or pseudopods. Fungi, a distinct group
of eukaryotic microorganisms, include yeasts and molds. They are hetero-
trophic organisms that absorb nutrients from their environment through ex-
ternal digestion. Moulds are multicellular fungi that grow in the form of a
network of filaments called hyphae. They play essential roles in decompos-
ing organic matter, helping recycle nutrients in ecosystems. Y easts are uni-
cellular fungi widely utilized in brewing and baking due to their fermenta-
tion abilities. Algae, on the other hand, are primarily photosynthetic organ-
1sms that can range from single-celled phytoplankton to large multicellular
seaweeds. Algae play a vital role in aquatic ecosystems as primary producers.

Viruses are unique entities that straddle the line between living and non-
living. They consist of a core of genetic material (either DNA or RNA)
encased in a protein coat and, in some cases, an additional lipid envelope.
Viruses lack cellular structure and cannot carry out metabolic processes
independently; they rely on host cells for replication and propagation.
While viruses can cause diseases in humans, animals, and plants, they also
have beneficial applications in gene therapy and biotechnology.

In summary, the classification of microorganisms provides insight into
their structural, functional, and ecological diversity. Understanding these
groups — prokaryotes, eukaryotic microorganisms, and viruses — allows sci-
entists and researchers to explore their roles in ecosystems, their interac-
tions with other organisms, and their applications in medicine and industry.
The world of microorganisms is vast and continues to be an area of active
study, revealing intricate connections among all forms of life.

Exercise 5. Answer the questions.

1. What are the main characteristics that differentiate microorganisms
from one another? 2. What is the primary distinction between prokaryotic
and eukaryotic cells? 3. How are bacteria classified based on their shape?
Provide examples. 4. What environments do archaea typically thrive in,
and how do their adaptations contribute to their survival? 5. What are pro-
tists, and how do protozoa specifically differ from other types of protists?
6. Describe the role of fungi in ecosystems and explain the difference be-
tween molds and yeasts. 7. In what ways do algae contribute to aquatic eco-
systems, and how do they differ from other eukaryotic microorganisms?
8. What distinguishes viruses from other microorganisms in terms of struc-
ture and function? 9. How do viruses reproduce, and what is their relation-
ship with host cells? 10. What does the classification of microorganisms
provide?
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Exercise 6. Say whether the following statements are true or false.

1. Microorganisms are too small to be seen with the naked eye. 2. Micro-

organisms can be unicellular or

multicellular. 3. All microorganisms have

a membrane-bound nucleus. 4. Prokaryotes lack a membrane-bound nucleus
and are primarily divided into bacteria and archaea. 5. Bacteria can be clas-
sified based on their shape and metabolic processes. 6. Archaea and bacteria
are classified as the same domain of life due to their similarities. 7. Eukar-
yotic microorganisms include protists, fungi, and algae. 8. Yeasts are uni-

cellular fungi that are important

in brewing and baking. 9. Viruses are con-

sidered fully living organisms because they can carry out metabolic processes
independently. 10. Understanding microorganisms helps scientists explore
their roles in ecosystems and their applications in medicine and industry.

Exercise 7. Match the sentence halves.

1. A microorganism is a living
thing that is too

a) many diseases were caused by microor-
ganisms and to the practice of pasteurization.

2. Examples of microorganisms
include

b) environments that have been made ar-
tificially sterile by humans.

3. Leeuwenhoek’s invention of
the microscope soon led Louis
Pasteur to realize that

c) small to be seen with the naked eye.

4. Microorganisms are found
virtually everywhere, except for

d) bacteria, archaea, algae, protozoa, and
microscopic animals such as the dust mite.

5. Bacteria and archaea are two
types of

e) to synthesize their own nucleic acids
and proteins.

6. Algae are a type of microor-
ganisms that performs

f) microorganisms such as yeasts and mo-
ulds, as well as the more familiar mushrooms.

7. Protists include single-celled
eukaryotic organisms with

g) exist among a variety of living forms
that inhabit the planet.

8. A fungus is any member of a
large group of eukaryotic orga-
nisms that includes

h) oxygenic photosynthesis, much like
plants.

9. Viruses depend on the host
cell and use its nucleotides and
amino acids

1) well-defined nuclear membrane and cell
organelles.

10. Biologic classification helps
to understand the relationships
that

1) unicellular and prokaryotic living beings
(which do not have a genetic nucleus).
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Exercise 8. Insert the necessary words.

Detergents, lactic acid, nitrogen, moulds, vital, therapeutic enzymes,
decomposers, extensive, solvent, humans, biofertilizers, fermentation,
impact, naked eye

The term microorganisms usually refer to those tiny organisms that
cannot be seen with the ... ... such as bacteria, fungi, algae, and protozoa.
They have a great ... on people’s lives and are used in biotechnology for a
variety of purposes.

Microorganisms are very friendly to ... and help us in many ways. For in-
stance yogurt is a dairy product derived from the ... of milk. The gel-like
appearance and taste of yogurt are due to the fermentation of lactose into

Many important therapeutic compounds are found in microorganisms
such as insulin, penicillin, antibodies, ... ... , steroids, vaccines, etc.

Bacteria play a ... role in producing many metabolites such as ethanol.
Bacterial Ethanol is widely used as a ... and antifreeze. It is also used in the
manufacture of many dyes, cosmetics, ... , pesticides, explosives, plastics,
and synthetic fibers.

Bacteria can also be used as ... in the soil to improve plant growth by
providing essential nutrients to the plant. Bacteria are the only organisms
that aid in the recycling of ... and make it viable for plant use.

Some bacteria also act as ... and help to keep the environment clean by
digesting pollutants and releasing environmentally friendly nutrients. ...
eat dead organisms such as leaves, soil, manure, wood, and dead animals.

Biotechnology is the only industry that has made ... use of microor-
ganisms.



Unit IV
PROTEINS

Exercise 1. Read and memorize the following words.

Sequence — MOCIEIOBATEIBHOCTD; quaternary — 4eTBEPTUUHBIN;
linear — muHEMHBIN; consequence — nocieacTaue; to fold — c10KuTh, COTHYTh;
primarily — npeumyiectBeHHo; due to — u3-3a, 6marogaps; alpha helix —
anbda-crmpais; beta pleated sheet — 6eTa-cknanka (CKJIaa4aThiil JIUCT);
hydrophobic interaction — ruapodoOHOE B3anmoaeicTBre; crucial — kito-
4yeBOi; myriad — MHOXKECTBO; tissue — TkaHb (opranusma); to facilitate —
COACHCTBOBATH, CIIOCOOCTBOBATH; IMmense — OTPOMHBIN; alteration — u3-
MeHeHue; to elucidate — pa3bsICHUTH; intervention — BMEIIATEIbCTBO;
intricate — 3aMbICIOBaThIN, CIOKHBIN; to highlight — BegenuTh, nomxuepk-
HyTh; backbone — kapkac (MakpoMoeKybl); to tailor — mprucnocoOUTH;
saliva — cimrona; tendon — cyxoxkumnue; ligaments — cBA3kH; tumor suppres-
SOr — OITYXOJIEBBIN CyIpeccop; counterpart — aHaJor.

Exercise 2. Match the words with the definitions below.

1. Myriad a) relating to, or consisting of four units or mem-
2. To highlight bers

3. Beta pleated sheet | b) something produced by a cause or necessarily
4. Intricate following from a set of conditions

5. Quaternary c) for the most part, mainly

6. Alteration d) a common motif of the regular protein second-
7. Alpha helix ary structure which resembles the pleated folds
8. Primarily of drapery

9. Crucial ¢) a sequence of amino acids in a protein that are
10. Consequence twisted into a coil (a helix)

f) extremely important or necessary

g) a very large number of something

h) a change, usually a slight change, in the ap-
pearance, character, or structure of something

1) having a lot of small parts or pieces arranged
in a complicated way, and therefore sometimes
difficult to understand in detail

j) to attract attention to or emphasize something
important
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Exercise 3. Choose the words with opposite meaning from the two
groups and arrange them in pairs.

A. Consequence, to fold, alteration, crucial, to facilitate, immense,
to elucidate, intervention, intricate, to highlight.

B. To confuse, reason, to complicate, insignificant, permanence, tiny,
simple, to sidetrack, to unfurl, non-interference.

Exercise 4. Complete the sentences with the words below.

Hemoglobin, backbone, determined, quaternary, levels, fold, beta
pleated, coil, polypeptide, alpha helix, intricate, sequence, subunit

Proteins have four ... of structure. The four levels are known as the
primary, secondary, tertiary and ... structure of a protein.

The primary structure is the specific ... of amino acids, i.e. the order that
they are bonded together. The exact order that amino acids are bonded to-
gether is ... by the information stored in genes.

The secondary structure of a protein is formed by hydrogen bonds be-
tween atoms along the ... of the polypeptide chain.

The hydrogen bonds cause the polypeptide backbone to ... and coil
into two possible forms — the alpha helix and the beta pleated sheets. An ...
... 1s a spiral, similar to the double helix of the iconic DNA strand but with
only one ..., and is formed by hydrogen bonds between every fourth amino
acid. The ... ... sheets are formed when hydrogen bonds occur between two
or more adjacent polypeptide chains and are common in globular proteins.

The tertiary structure is the final shape that the ... chain takes and is
determined by the R groups, or side chains.

A quaternary structure only results when multiple polypeptide chains
combine together to form a large ... protein. In such cases, each polypeptide
isreferredtoasa... . ... 1s an example of a protein with quaternary structure.

Exercise 5. Read and translate the following text.

Proteins are complex biomolecules that play crucial roles in virtually
every biological process. They are composed of long chains of amino acids,
which are organic compounds made up of carbon, hydrogen, oxygen, nitro-
gen, and sometimes sulfur. The sequence and number of these amino acids
determine a protein’s unique structure and function.

The structure of proteins can be described at four different levels: pri-
mary, secondary, tertiary, and quaternary.

1. Primary Structure. This level refers to the linear sequence of amino
acids in a polypeptide chain. The specific order of amino acids is determined
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by the genetic code within an organism’s DNA. Even a small change in
this sequence can significantly affect a protein’s functionality, leading to
various physiological consequences.

2. Secondary Structure. At this level, the amino acid chain begins to
fold into distinct shapes, primarily due to hydrogen bonding between the
backbone atoms of the polypeptide. Common secondary structures include
alpha helices and beta-pleated sheets. These formations give the protein
structural stability and contribute to its overall shape.

3. Tertiary Structure. The tertiary structure is the overall three-dimen-
sional shape of a single polypeptide chain, resulting from interactions among
the side chains of the amino acids. These interactions include hydrophobic
interactions, ionic bonds, hydrogen bonds, and disulfide bridges. The tertiary
structure is crucial for the protein’s functionality, as it affects the protein’s
stability and its ability to interact with other molecules.

4. Quaternary Structure. Some proteins are composed of multiple pol-
ypeptide chains, or subunits, which come together to form a functional pro-
tein. This arrangement is referred to as quaternary structure. Hemoglobin, for
instance, consists of four subunits and carries oxygen in the blood. The inter-
actions between subunits can affect the protein’s activity, as seen in coop-
erative binding phenomena.

Proteins serve a myriad of functions, including catalyzing biochemi-
cal reactions as enzymes, providing structural support in cells and tissues,
regulating biological processes, and facilitating communication and transport
within and between cells. The diversity in protein structure allows for an
immense variety of functions; even minor alterations in structure can lead
to significant differences in activity.

Moreover, understanding protein structure is vital for fields like bio-
technology and medicine. Structural biology techniques, such as X-ray crys-
tallography and nuclear magnetic resonance (NMR) spectroscopy, allow
scientists to elucidate protein structures, aiding in drug design and the de-
velopment of therapeutic interventions for various diseases.

In summary, proteins are essential macromolecules with intricate struc-
tures that determine their vital roles in life processes, highlighting the com-
plexity and beauty of biological systems.

Exercise 6. Answer the following questions.

1. What are proteins composed of, and what elements are commonly
found in amino acids? 2. How does the primary structure of a protein in-
fluence its functionality? 3. Describe the role of hydrogen bonding in the
formation of a protein’s secondary structure. 4. What are the two common
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types of secondary structures mentioned in the text? 5. How does a protein’s
tertiary structure affect its stability and interactions with other molecules?
6. What distinguishes quaternary structure from primary, secondary, and ter-
tiary structures in proteins? 7. Provide an example of a protein with quater-
nary structure and explain its biological function. 8. In what ways do proteins
contribute to biological processes as highlighted in the text? 9. Why is it
important to understand protein structure in fields such as biotechnology
and medicine? 10. What structural biology techniques are mentioned as tools
for elucidating protein structures, and how do they aid scientific research?

Exercise 7. Choose the best option to the following statements.

1. Amino acids are the building blocks of ... .

a) fats;

b) carbohydrates;

c) proteins.

2. The chemical structure of amino acids is the key to why proteins have
become the ... of life.

a) background;

b) foundation;

c) origination.

3. An amino acid consists of a ... group (chemical structure -COOH),
an amine group (-NHz), and a side chain made mostly from carbon and hy-
drogen.

a) hydroxyl;

b) phenyl;

c) carboxyl.

4. The ... chain is often referred to as the R group.

a) side;

b) linear;

c) transverse.

5. ... in the R group is what makes the 20 amino acids different from
each other.

a) Similarities;

b) Differences;

¢) Mismatches.

6. All 20 amino acids are ... for good health.

a) necessary;

b) excessive;

c) not very important.
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7. Some amino acids can be ... by the body using other molecules while
other amino acids must be sourced from food.

a) received;

b) acquired;

c) created.

Exercise 8. Complete each sentence using a word derivationally
related to the word given in brackets.

1. Protein, (high) complex substance that is present in all living organ-
isms. 2. Proteins are of great (nutrition) value and are directly involved in the
chemical processes essential for life. 3. The (important) of proteins was rec-
ognized by chemists in the early 19th century, including Swedish chemist
Jons Jacob Berzelius, who in 1838 coined the term protein. 4. Proteins are
species-specific; that is, the proteins of one species (different) from those
of another species. 5. They are also organ-specific; for instance, within a
(singleness) organism, muscle proteins differ from those of the brain and
liver. 6. Proteins are macromolecules (composer) of amino acid subunits.
7. These amino acids are covalently attached to one another to form long (line)
chains called polypeptides, which then fold into a specific three-dimen-
sional shape.

Exercise 9. Match the sentence halves.

1. A polypeptide is a chain of  |a) the carboxyl group (-COOH) of a

second amino acid.

2. Amino acids bond together to
form long, linear

b) as a peptide bond.

3. The order that amino acids are
linked together determines

c) together to form large, complex pro-
teins.

4. A protein will contain one pol-
ypeptide or multiple polypeptides
bonded

d) the final shape and structure of the
polypeptide chain.

5. Amino acids are bonded together
between the amine group (-NHy)
of one amino acid and

e) amino acids and is the simplest form
of a protein.

6. The bond 1s known

f) chains that can be more than 2000 ami-
no acids long.
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Exercise 10. Read and translate the following text.

Proteins, the fundamental building blocks of life, come in various struc-
tural forms, each tailored to perform specific functions within biological
systems. Among the myriad classifications of proteins, four distinct types
stand out: globular, fibrous, membrane, and disordered proteins. Each cat-
egory reflects unique structural characteristics and roles within cellular en-
vironments.

Globular proteins are typically spherical or globular in shape, show-
casing a compact, highly folded structure. These proteins are soluble in water,
thanks to their hydrophilic exterior, which often facilitates interactions with
other molecules. Enzymes like lysozyme, a globular protein found in egg
whites and saliva, exemplify this category. Lysozyme acts as a defense mech-
anism against bacterial infections by hydrolyzing the polysaccharide com-
ponents of bacterial cell walls. Another prominent example is hemoglobin,
the protein responsible for transporting oxygen in red blood cells. Hemo-
globin’s quaternary structure, composed of four polypeptide chains, allows
for cooperative binding of oxygen, showcasing how globular proteins can
evolve diverse, specialized functionalities.

Fibrous proteins, in contrast to their globular counterparts, are elon-
gated and thread-like, often forming structural components in organisms.
These proteins are generally insoluble in water and provide support and
strength to various biological structures. A quintessential example of fibrous
proteins is collagen, which is a major component of connective tissues such
as tendons, ligaments, and skin. Collagen forms a triple helix structure that
imparts tensile strength and durability. Another member of this category is
keratin, found in hair, nails, and the outer layer of skin. Keratin provides me-
chanical resilience and protection; its fibrous nature allows it to withstand
physical stress, thereby maintaining the integrity of various tissues.

Membrane proteins are unique in their location and function, residing
within or associated with cellular membranes. These proteins are crucial for
a myriad of processes, including signal transduction, transport, and cell-cell
communication. Membrane proteins can be classified into two main cate-
gories: integral (or intrinsic) proteins and peripheral (or extrinsic) proteins.
An example of an integral membrane protein is the sodium-potassium pump,
which actively transports ions across the plasma membrane, helping to main-
tain the electrochemical gradient essential for cell function. Peripheral mem-
brane proteins, such as spectrin, provide structural support and play roles
in maintaining the shape and integrity of cells without penetrating the lipid
bilayer.
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Disordered proteins, or intrinsically disordered proteins (IDPs), are
characterized by their lack of a stable, defined structure. These proteins can
exist in multiple conformations and are often involved in dynamic biolog-
ical processes. The flexibility of disordered proteins allows them to interact
with multiple partners, making them essential for cellular signaling and reg-
ulation. A notable example is the tumor suppressor protein p53, which plays
a critical role in preventing cancer. While IDPs were once thought to be
non-functional due to their lack of defined structure, their importance in
cellular function is now widely recognized.

In conclusion, the diversity of protein structures — globular, fibrous,
membrane, and disordered — highlights the intricate nature of biological
molecules. Each category has evolved to fulfill distinct roles, reflecting the
complexity and adaptability of life at the molecular level. Understanding
these protein types not only enhances our knowledge of biology but also
paves the way for medical advances and biotechnological applications.

Exercise 11. Say whether the statements are true or false. Correct
if necessary.

1. Fibrous proteins are typically spherical in shape and are soluble in
water. 2. Globular proteins have a compact, highly folded structure and are
soluble in water. 3. Membrane proteins reside exclusively within the nucleus
of the cell. 4. Collagen, a fibrous protein, plays a significant role in provid-
ing tensile strength to connective tissues. 5. Globular proteins include ex-
amples such as collagen, which is primarily found in connective tissues.
6. Membrane proteins include integral proteins, like the sodium-potassium
pump, and peripheral proteins, such as spectrin. 7. Disordered proteins are
characterized by a stable, well-defined structure that allows them to inter-
act with fewer partners. 8. The primary function of hemoglobin is to pro-
vide structural support to cells rather than to transport oxygen. 9. Keratin 1s
known for its soluble nature, making it easy to extract from biological tissues.
10. Intrinsically disordered proteins can exist in multiple conformations and
are important for cellular signaling and regulation.

Exercise 12. Choose the answer (A, B, C, or D) that best fits each
space.

1. Proteins serve as the fundamental ... blocks of life, playing crucial
roles in various biological processes. 2. Among the many classifications of
proteins, four ... types stand out: globular, fibrous, membrane, and disor-
dered proteins. 3. Globular proteins are generally ... in shape, which
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allows them to perform various functions within the body. 4. Fibrous pro-
teins, such as collagen, provide ... and strength to biological structures like
tendons and ligaments. 5. Membrane proteins are crucial for processes includ-
ing signal ... and transport within cells. 6. An example of an integral mem-
brane protein is the sodium-potassium ... , which helps maintain the elec-
trochemical gradient. 7. Disordered proteins can exist in ... conformations,
contributing to their versatility in biological interactions. 8. The flexibility of
disordered proteins is essential for ... with various cellular partners involved
in signaling. 9. The tumor suppressor protein p53, an example of an intrin-
sically disordered protein, plays a critical role in ... cancer. 10. Understand-
ing the different types of proteins not only enhances our knowledge of biol-
ogy but also paves the way for medical and biological ... and advancements.

No. A B C D
1 | building creating devising forming
2 | distinct different unique separate
3 | cubic elongated spherical irregular
4 | flexibility support mobility colour
5 | transference transduction transformation | communication
6 | channel pump filter barrier
7 | fixed rigid multiple singular
8 | interacting isolating avoiding interrupting
9 | promoting preventing diagnosing detecting
10 | experiments practices failures applications

Exercise 13. Complete the sentences with the correct preposition
(for, of, in, by, on, to, from, with) where necessary.

1. Proteins play various roles in biological systems, and they can be cat-
egorized into different types based ... their structure and function. 2. Globular
proteins are generally spherical ... shape and are soluble in water. 3. They
tend to have a compact structure ... a hydrophilic exterior and a hydrophobic
interior. 4. Fibrous proteins usually provide structural support and give struc-
ture ... skin, bones, and connective tissues. 5. Membrane proteins receive
signals ... the environment and transmit them into the cell. 6. Membrane pro-
teins can help cells recognize each other so they are important ... immune
response. 7. Disordered proteins often play regulatory roles ... interacting
with multiple protein partners. 8. Their flexibility allows ... them to partic-
ipate in signaling pathways. 9. Each type ... protein has unique structural
characteristics that allow it to fulfill specific functions in biological systems.
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Exercise 14. Translate from Russian into English.

CymiecTByeT ueThlpe OCHOBHBIX TUIa OenKkoB. Hanbosnee n3BecTHRIMU
SIBJISIFOTCS TIIOOYJsipHBIE Oenku. OcTanbHbIe TpU TUIIA OCIKOB — (hUOpUII-
JsIpHBIE, MEMOpaHHbIE U HEYNIOPSAI0UYEHHbIE OCTKH.

['moGynsipHBIii 6€710K — 3TO0 1000 OENTOK, KOTOPBI B CBOEH TPETUUHOMN
CTpyKType umeet cepudeckyro popmy. K HuM oTHOCSTCS MHOTHE (DEPMEHTHI,
aHTUTENa U TeMOoriioouH. [ 100y sipHbIe OCJIKK pacTBOPUMBI B BOJIE U 00pa-
3YIOTCS 32 CUET MPUTSHKEHUS M OTTAIKUBAHUS Pa3IMIHbIX R-TpyTim ¢ Bogoii.

OuOpUILISIpHBIE OCJNKU — 3TO YAJIMHEHHBIE OCJIKH, Y KOTOPBIX OTCYT-
CTBYET Kakasi-n1u0o TpETUUHAsI CTPYKTypa. BmecTo Toro 4ro0s1 u3rudaThecs
U CBOpauMBaThCs ¢ 00pa3oBaHUEM INIOOYJsIpHOTO Oenka, GuOpULIsIpHbIE
O€JIKU COXpaHSIOT CBOIO JIMHEWHYIO BTOPUUHYIO CTPYKTYpY. OHHU 4acTo sB-
JSIFOTCS] BAXKHBIMU CTPYKTYPHBIMU M BCIIOMOTaTeIbHBIMU Oenkamu. Ouo-
PUWLISIpHBIE OEJIKK HEPACTBOPUMBI B BOJIE M YACTO UMEIOT MOBTOPSIOIIUNACS
COCTaB aMUHOKHUCIIOT B CBoeH nojunenTuanou uenu. [pumepst Gpudpu-
JSIPHBIX BOJIOKHUCTBIX OCJIKOB BKIIOUYAIOT KOJUIAreH, KEPaTHH U IEIK.

MemOpaHHbIe O€JIKU — 3TO Jt0ObIe OETTKKM, HAXOISIINECS BHYTPH KIle-
TOYHOW MEMOpaHbI WK PUKPEIUICHHbIE K Hel. OHU YHUKAIbHBI OJaroaaps
YHHUKAJIBHOM CpeJie, B KOTOPOU CyIIeCTBYIOT. MeMOpaHHbIe O€JIKM OTBEYAIOT
3a TaKue MPOoILIeCChl, KaK TPAHCIIOPT BEILECTB U Nepeaaya nHhopMaIuu u3
KJIETKHU U B KJIIETKY.

OTkpbITHE HEYNOPSAIOUEHHBIX OeskoB B Hauase 2000-x rogos 6pocu-
J10 BBI30B UCTOPUYECKUM MPECTaBICHUIM 0 Oenkax. [{o aToro cunranocs,
4yTO0 (pyHKIMS OenKa 3aBUCUT OT ero (UKCUPOBAHHOM TPEXMEPHOU CTPYK-
Typbl. OTHAKO HEYTOPSAOUYECHHBIC OCIKN HE UMEIOT YIOPSAOYEHHOM CTPYK-
TyphI B CBOEH opme.
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FATS

Exercise 1. Read and memorize the following words.

To consume — nmoTpeOnsATh, CheNaTh; saturation — HACHIIEHHOCTS;
greasy — *KUPHBIA, MacIsTHUCTHIN; fatty acid — xupHas kuciora; essential
oil — adupnoe macino; heating oil — Tonounoe macno, Ma3yT; pancreas —
MOJDKENTyI0uHas kene3a; peanut — apaxuc; sunflower — mocoTHEYHUK,
MOJICOJIHYX; Sesame — KyHXYT; satiety — ChITOCTb, 4YyBCTBO CHITOCTH; Tran-
cid — mporopkublii; lard — cajo, mMuK; ruminant — >kBauyHbIN; conjugated
linoleic acid — comnpskeHHas JMHOJIEBast KuciaoTa; hazardous — onacHsIi,
Bpeaublil; shelf life — cpok romnoctu; shortening — KyJauHApHBIN KUD;
pizza dough — ocnoBa mist nuniel; doughnut — noH4uk, neimka; french
fries — kapTodens ¢ppu; multifaceted — mHOrOTpanHHbIit; connotation — 3Ha-
YeHUe, CKPBITBIM cMBICT; fasting — rojonanue.

Exercise 2. Match the words with the definitions.

. Greasy

. Essential oil
. Pancreas

. Sunflower

. Satiety

. Rancid

. Lard

. Ruminant

. Hazardous

0. French fries

— O 0 1 O D b W —
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a) a plant, usually having a very tall stem and a single
large, round, flat, yellow flower

b) long, thin pieces of potato that are fried and eaten hot
c¢) dangerous and involving risk, especially to someone’s
health

d) (of butter, oil, etc.) tasting or smelling unpleasant be-
cause of not being fresh

¢) a type of animal that brings up food from its stomach
and chews it again, for example a cow, sheep, or deer;
f) covered with or full of fat or oil

g) a white substance made from pig fat and used in co-
oking

h) the state of being completely satisfied, especially with
food or pleasure, so that you could not have any more
1) an organ in the body that produces insulin (a chemi-
cal substance that controls the amount of sugar in the
blood)

j) an oil, usually with a strong smell, that is taken from
a plant and is used to make perfume



Exercise 3. Using a dictionary add as many words as possible into
the table.

No. Verbs Adjectives Nouns
1 saturation
2 | to consume
3 fasting
4 hazardous
5 conformity
6 | to contribute
7 greasy

Exercise 4. Choose the words with similar meaning from the two
groups and arrange them in pairs.

A. To consume, greasy, satiety, hazardous, shelf life, doughnut, short-
ening, essential oil, peanut, heating oil.

B. Harmful, fuel oil, ether oil, confectionery fat, earth-nut, fullness,
oily, to devour, expiration date, crumpet.

Exercise 5. Complete the sentences with the words below.

Essential oils, shortening, rancid, heating oil, consume, greasy, lard,
conjugated linoleic acid, saturation, fatty acids

1. When oils become ... , they develop an unpleasant smell and can be
harmful to health. 2. Many people choose to ... healthy fats to support their
overall well-being. 3. Essential ... ... are crucial for many bodily functions
and cannot be produced by the body itself. 4. ... ... is any petroleum prod-
uct or other oil used for heating; it is a fuel oil. 5. ... is often used in cook-
ing as an alternative to butter due to its high melting point. 6. Many people

take supplements containing ... ... ... , as it is thought to help with weight
management and improve body composition. 7. The concept of ... refers
to the number of double bonds in the fatty acids within a fat. 8. ... ... are

aromatic, volatile liquids obtained from plant material through steam dis-
tillation. 9. The word “...” refers to a surface or substance that is covered
in oil or fat, giving it a slick and oily texture. 10. ... is commonly used in
many processed foods and can alter the texture and flavor of baked goods.

Exercise 6. Read and translate the following text.

Fat, any substance of plant or animal origin that is insoluble in water,
and oily or greasy to the touch. Fats may be either solid or liquid at room
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temperature, depending on their structure and composition. Fats are usually
solid at ordinary temperatures, but they begin to liquefy at higher temperatures.

Although the words “oils”, “fats”, and “lipids™ are all used to refer to
fats, “oils” 1s usually used to refer to fats that are liquids at normal room
temperature, while “fats” is usually used to refer to fats that are solids at nor-
mal room temperature. “Lipids” is used to refer to both liquid and solid fats,
along with other related substances, usually in a medical or biochemical
context. The word “o0il” 1s also used for any substance that does not mix
with water and has a greasy feel, such as petroleum (or crude oil), heating
oil, and essential oils, regardless of its chemical structure.

Chemically, fats are identical to animal and vegetable oils, consisting
primarily of glycerides, which are esters formed by the reaction of three mol-
ecules of fatty acids with one molecule of glycerol.

There are three main classes of fats that we will ideally consume.
Technically they are called “fatty acids” and are identified by their degree
of “saturation.” Saturation refers to whether or not the carbon atoms in each
fat molecule are attached to hydrogen atoms or attached to other carbon
atoms with double bonds.

Saturated fats are the most stable class since they lack double bonds
between carbon atoms and have the maximum number of bonded hydrogen
atoms. This class of fats is usually found in animal products and tropical oils,
1s solid at room temperature, does not go rancid easily, and is the safest choice
for cooking. They are saturated with hydrogen. Hence the name, saturated fat.

The first form of unsaturated fat we’ll mention are monounsaturated
fats. They are less stable than saturated fats since they have one (mono) dou-
ble bond and less hydrogen atoms. Hence, they are less saturated with hy-
drogen. This class of fats is found in olives, avocados, and various nuts, and
tends to be liquid at room temperature. Monounsaturated fats are safe for low-
temperature cooking but should not be used with higher heat. They should
also be stored in dark containers to avoid going rancid.

Polyunsaturated fats are the second form of unsaturated fat. They have
two double (poly, or more than one) bonds and even less hydrogen and
saturation. Because of this, it makes these fats very unstable and highly
reactive to light, heat, and oxygen. They should not be used for cooking and
always stored away from heat and light to help prevent rancidity. Polyun-
saturates can be found in fish, flax, nuts, and seeds, and are best eaten raw.
These fats are not suitable for cooking.

It’s important to understand that none of these fat classes are “good”
or “bad” per se. Each type serves an important purpose for the body and
have pros and cons depending on the context. It’s also key to understand
that fat containing foods usually include a combination of saturated,
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monounsaturated, and polyunsaturated fats, so not just one class. Lard, for
example, a fat commonly thought of as saturated, actually contains more
monounsaturated than saturated fat.

Trans fats, or trans-fatty acids, are a form of unsaturated fat. They come
in both natural and artificial forms. Natural, or ruminant, trans fats occur in
the meat and dairy from ruminant animals, such as cattle, sheep, and goats.
They form naturally when bacteria in these animals’ stomachs digest grass.
The best-known ruminant trans fat is conjugated linoleic acid (CLA), which
is found in dairy fat. It is believed to be beneficial and is marketed as a
dietary supplement. However, artificial trans fats — otherwise known as
industrial trans fats or partially hydrogenated fats — fats produced from the
industrial process of hydrogenation, in which molecular hydrogen (H>) is
added to vegetable oil, thereby converting liquid fat to semisolid fat are
hazardous to your health. These fats occur when vegetable oils are chemi-
cally altered to stay solid at room temperature, which gives them a much
longer shelf life. Trans fats occur in a number of manufactured foods, in-
cluding margarine, potato chips, pizza dough, and crackers. Because short-
ening often contains trans fats, baked foods such as pie crusts, cookies, and
doughnuts usually contain trans fats. These fats are also found in deep-
fried foods, such as french fries and fried chicken.

Exercise 7. Answer the following questions.

1. What 1s fat? 2. What is the difference between the terms “oils”,
“fats”, and “lipids”? 3. What do fats consist of chemically? 4. What are three
main classes of fats that we will ideally consume? 5. What does fat saturation
refer to? 6. What are saturated fats and where are they found? 7. What are two
main forms of unsaturated fats and in what way do they differ? 8. Is any
of fat classes “good” or “bad” per se? 9. What are two forms of trans fats?
10. What is the origin of natural, or ruminant, trans fats? 11. How are artifi-
cial trans fats produced? 12. In what products do artificial trans fats occur?

Exercise 8. Match the sentence halves.

1. Together with oils, fats com-|a) basic substances.
prise one of the three principal

2. Nearly all cells contain these |b) peanut, soya bean, sunflower, sesame,
coconut and olive oils, and cocoa butter.

3. Fat is sometimes called natu-|c) fish oil, butter/ghee and lard.
re’s storehouse of energy because
on a weight basis
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4. Fats or lipids are broken down|d) lipases produced in the pancreas.
in the body by enzymes called

5. Examples of edible animal|e) energy it contains more than twice as
fats are much as does carbohydrate or protein.

6. They are obtained from fats in|f) classes of foodstuffs, the others being
the milk and meat, proteins and carbohydrates.

7. Examples of edible plant fats|g) as well as from under the skin of an
include animal.

Exercise 9. Say whether the statements are true or false. Correct
if necessary.

1. All fats are solid at room temperature regardless of their structure and
composition. 2. Fats consist primarily of glycerides, which are esters formed
by the reaction of fatty acids with glycerol. 3. Saturated fats are usually solid
at room temperature and are the most stable class of fats. 4. Polyunsaturated
fats have multiple double bonds and are not suitable for cooking. 5. Polyun-
saturated fats are usually found in animal products such as beef and pork.
6. Monounsaturated fats are known for being the most stable class of fats.
7. Trans fats can occur naturally in the meat and dairy of ruminant animals.
8. Saturated fats are characterized by having double bonds between carbon
atoms. 9. Trans fats are always beneficial for health and promote overall
well-being. 10. Oils refer solely to solid fats, whereas fats refer only to lig-
uid substances.

Exercise 10. You are going to read an article about fat functions
in the body. 5 sentences have been removed from the article. Choose from
the sentences A—F the one, which fits each gap (1-5). There is one extra
sentence, which you do not need to use.

A. Cholesterol, a type of fat, is a precursor for several hormones, in-
cluding steroid hormones such as cortisol, estrogen, and testosterone.

B. However, some types of fats, especially those found in processed
foods, are not good for us.

C. Fatty acids, derived from dietary fats or stored body fat, are metab-
olized to provide energy for cellular activities.

D. In addition to serving as an energy reserve, fat plays a critical role
in the absorption of fat-soluble vitamins, namely vitamins A, D, E, and K.

E. Lastly, fats can influence satiety and taste in foods, which is important
for dietary satisfaction.
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F. Phospholipids, a type of fat, form the basic framework of cell mem-
branes, allowing for the separation of the cell’s interior from the external
environment.

Fat functions in the body are multifaceted and crucial for maintaining
overall health and well-being. While often associated with negative conno-
tations, especially in the context of body image and weight management, fats
actually play essential roles in various biological processes.

One of the primary functions of fat in the body is to serve as a source
of energy. (1) Unlike carbohydrates, which are utilized quickly, fats supply a
concentrated energy source, yielding more than double the calories per gram.
This makes them particularly vital during prolonged periods of physical exer-
tion or times of fasting when the body relies on stored fats to fuel its functions.

(2) These vitamins are essential for various bodily functions, including
vision, bone health, immune function, and blood clotting. Consuming healthy
fats alongside these vitamins enhances their absorption in the intestines,
highlighting the importance of dietary fat in a balanced diet.

Fat also contributes to the structure and function of cell membranes.
(3) This structural integrity is vital for maintaining cellular homeostasis
and facilitating communication between cells.

Moreover, fats are integral to hormone production. (4) These hormones
play significant roles in regulating metabolism, immune response, and reproduc-
tion, underscoring the importance of adequate fat intake for hormonal balance.

Furthermore, fats contribute to thermal insulation and protection of vi-
tal organs. Adipose tissue, or body fat, acts as a cushion for organs, shielding
them from physical trauma and helping to regulate body temperature by
providing insulation.

(5) Foods rich in healthy fats can promote a feeling of fullness, helping
to regulate appetite and potentially supporting weight management.

In summary, fats are indeed essential to human health, providing en-
ergy, aiding in nutrient absorption, contributing to cellular structure, facil-
itating hormone production, and offering protection to organs. Recogniz-
ing the beneficial aspects of healthy fats encourages a more comprehensive
understanding of nutrition and its impact on the body.

Exercise 11. Choose the best option to the following statements.

1. One of the primary functions of fat in the body is to serve as a source
of ...

a) glucose;

b) energy;

c) protein.
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2. Fats supply a concentrated energy source, yielding more than dou-
ble the ... per gram compared to carbohydrates.

a) fiber;

b) vitamins;

c) calories.

3. Fat plays a critical role in the absorption of ... vitamins, which include
A, D, E, and K.

a) water-soluble;

b) fat-soluble;

c) protein-based.

4. Phospholipids, a type of fat, form the basic ... of cell membranes.

a) structure;

b) energy source;

c) signal.

5. Cholesterol is a type of fat that serves as a precursor for several ... ,
including cortisol and estrogen.

a) enzymes;

b) vitamins;

c¢) hormones.

6. Adipose tissue, or body fat, acts as a ... for organs, helping to regu-
late body temperature.

a) source of energy;

b) cushion;

c) transporter.

7. Foods rich in healthy fats can promote a feeling of ... , helping to
regulate appetite.

a) emptiness;

b) fullness;

c) hunger.

Exercise 12. Match English expressions to their Russian equivalents.

1. Physical exertion a) yAOBIETBOPEHHOCTh MUTAHUEM

2. Overall health b) BcecTopoHHEE MOHUMaHUE TUTAHUS

3. Negative connotation C) BHYTPEHHEE IPOCTPAHCTBO KJIETKH

4. Dietary satisfaction d) ¢pusnueckue Harpy3ku

5. Weight management €) MPEIIIECTBeHHUK HECKOJIBKIX TOPMOHOB
6. Blood clotting f) sxupoBas TkaHb

7. Absorption in the intestines | g) «moynika 6€30MacHOCTI JJIsi OPraHOB
8. Cell’s interior h) oTpunaTenbHbIi TOATEKCT

9. Precursor for several hormones | 1) KOHTpOJIb Beca
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10. Cushion for organs J) o011Iee COCTOSIHHE 3/I0POBbS
11. Comprehensive understan- | k) BcacbiBaHU€ B KMIIICUHUKE

ding of nutrition 1) Tertonzonsmus

12. Feeling of fullness m) CTPYKTYpHasi LeTOCTHOCTh
13. Thermal insulation N) MHOTOTPAHHBIA U PEIIAOIINAN
14. Adipose tissue 0) CBEPTHIBAEMOCTb KPOBU

15. Structural integrity P) 4yBCTBO CBHITOCTH

16. Multifaceted and crucial

Exercise 13. Complete the sentences with the correct preposition
(in addition to, during, around, on, for, without, in, beneath) where
necessary.

1. Fat serves as a critical source of energy during prolonged periods ...
food. 2. ... energy storage, fat provides insulation to maintain body temper-
ature. 3. Fat functions as a cushion ... vital organs, protecting them from
injury. 4. Essential fatty acids found in fat are necessary ... various cellular
processes. 5. Hormones related to fat metabolism play important roles ...
regulating appetite and energy balance. 6. ... exercise, the body utilizes
stored fat to fuel muscle activity. 7. In the presence of carbohydrates, fat
can be mobilized ... more efficiently for energy. 8. Fat deposits ... the skin
contribute to the overall structure and appearance of the body. 9. Certain
vitamins, like A, D, E, and K, require ... fat for proper absorption and utili-
zation. 10. Imbalances in fat levels can have significant effects ... overall
health and well-being.

Exercise 14. Translate from Russian into English.

1. HacoltieHHBIE )KUPBI OOBIYHO COAEPKATCS B MPOAYKTAX )KUBOTHOTO
IPOUCXOXKACHUS, TAKUX KaK MSICO U MOJIOUHbIE n3nenusd. 2. HenacelimeH-
HBIE JKUPBI, BKJIFOYasi MOHO- U ITOJIMHEHACBIIEHHBIE, MOJIE3HBI IS CEpLa
U HaXOJSTCS B pacTUTENbHBIX Maciax. 3. Tpancxkupsl o0pa3yrorcs B Mpo-
LIECCE TMAPOTCHU3AMHU U MOTYT IOBBIIIATH YPOBEHb XOJIECTEPHUHA B KPOBH.
4. OMera-3 >KHpHbIE KUCIIOThI, COJIEPKAILMECS B pbIO€ U CEMEHAaX JIbHA, 10-
JI€3HBI 1J11 MO3ra u cepana. 5. OJIMBKOBOE MaCO ABJISIETCS OTIUYHBIM HC-
TOYHUKOM MOHOHEHACHIIIECHHBIX KUPOB U XOPOLIO MOAXOAUT JJIsi TOTOBKH.
6. KokocoBoe Macio coaepKUT HACHIIIEHHBIE )KUPbI, KOTOPBIE OBICTPO yCBa-
MBAIOTCS U MOTYT OBITh MCIOJIb30BaHbl B KaU€CTBE MCTOYHHKA YHEPTHUU.
7. Ilnoxpl aBOKag0 MMEKOT BBICOKMI YPOBEHb HEHACBILIEHHBIX KUPHBIX
KHCJIOT.
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Unit VI
CARBOHYDRATES

Exercise 1. Read and memorize the following words.

Carbohydrate — yrieBon; starch — kpaxmai; complexity — CI10)KHOCTB;
glycosidic — IMKO3UIHBIN; Sugar cane — caxapHblid TPOCTHUK; sugar beet —
caxapHas cBekiia; malted — comomoBelii; digestion — muieBapeHue;
legumes — 6000BbIe; predominantly — mpenmyiecTBeHHO; liver — e4eHb;
pancreas — HopKenyaouHas xenesa; rigidity — )KecTKOCTh; crustaceans —
pakooOpasHble; appreciation — MpU3HATEIBHOCTD, OIIEHKA; Incorporating —
BKUTIOUEeHUE; intake — moTpednenue; fiber — BoaokHo, kiaeT4aTka; to facili-
tate — coneiicTBoBath; bowel — kumika; drawback — HegocTatok; weight
gain — Habop Beca; nutritionist — gueTosor; conversely — Ha060poT; to reap
the benefits — moxuHaTH MI0IBI.

Exercise 2. Match the words with the definitions.

. Appreciation
. Drawback

. Bowel

. To facilitate
. Starch

. Nutritionist

. Glycosidic

. Sugar beet

. Liver

0. Malted

— O 00 1N DN b W —

a) a white substance that exists in large amounts in po-
tatoes and particular grains such as rice

b) a plant from whose white root sugar can be produced
c) softened by steeping in water, allowed to germinate,
and used especially in brewing and distilling

d) a large organ in the body that cleans the blood and
produces bile

e) the act of recognizing or understanding that something
1s valuable, important, or as described

f) to make something possible or easier

g) the long tube that carries solid waste from the stom-
ach out of the body

h) a disadvantage or the negative part of a situation

1) an expert on the subject of nutrition

j) relating to connections that involve sugar molecules

Exercise 3. Read the following sentences and fill in the gaps.

Carbohydrates, legumes, rigidity, crustaceans, fibers, complexity, sugar
cane, digestion, predominantly, intake

1. The ... of carbohydrates can vary widely, with simple sugars like
glucose and fructose contrasting with more complex forms like starches
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and fiber. 2. ... are essential macronutrients that provide energy for the body
and play a crucial role in overall health. 3. White sugar is produced from
...... in specialized mill factories. 4. The ... of carbohydrates begins in the
mouth and continues in the small intestine, where enzymes break them down
into simpler sugars. 5. A group of plants that includes beans, peas, chick-
peas, lentils 1s called ... . 6. Foods that are ... rich in carbohydrates, like
whole grains and fruits, are beneficial for a balanced diet. 7. The ... of
plant cell walls is largely attributed to fiber, a type of carbohydrate that
aids in digestion and promotes gut health. 8. Some ... , such as shrimp and
crabs, have exoskeletons made of chitin, which is a type of carbohydrates.
9. A higher ... of fiber-rich carbohydrates can help regulate blood sugar
levels and improve digestive health. 10. Understanding the various forms
and functions of carbohydrates, from simple sugars to complex ... , is vital
for making informed dietary choices.

Exercise 4. Read and translate the following text.

Carbohydrates, often referred to as “sugars” or “starches”, are one of
the fundamental macronutrients essential for human health. They serve as a
primary energy source, playing a critical role in various biological functions.
Structurally, carbohydrates are composed of carbon, hydrogen, and oxygen,
typically in a ratio of 1:2:1. This group of organic compounds can be clas-
sified into three main categories: monosaccharides, disaccharides, and pol-
ysaccharides, each differing in complexity and function.

Monosaccharides are the simplest form of carbohydrates, consisting of
single sugar units. Key examples include glucose, fructose, and galactose.
These sugars are the building blocks for more complex carbohydrates and
are characterized by their sweet taste and solubility in water. Monosaccha-
rides can vary in the number of carbon atoms they contain; the most common
monosaccharides have three to seven carbons, which are referred to as tri-
oses, pentoses, and hexoses, respectively. Glucose, a six-carbon (hexose)
sugar, is a vital source of energy for the body’s cells. It is primarily found
in fruits, honey, and root vegetables, whereas fructose, found in fruits and
some vegetables, is sweeter than glucose and often used in processed foods
as a sweetener.

Disaccharides are carbohydrates formed by the combination of two mon-
osaccharide molecules linked by a glycosidic bond. The most common disac-
charides include sucrose, lactose, and maltose. Sucrose, commonly known as
table sugar, i1s composed of glucose and fructose; it is naturally present in
many plants, particularly in sugar cane and sugar beets. Lactose, the sugar
found in milk, is formed from glucose and galactose, making it vital for
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energy in infants and a significant component of dairy products. Malt-
ose, which consists of two glucose units, is primarily produced during
the digestion of starch and is found in malted foods and beverages, such
as beer.

Polysaccharides are complex carbohydrates formed by long chains of
monosaccharide units. They can be classified further into storage polysac-
charides and structural polysaccharides. Storage polysaccharides include
starch and glycogen. Starch, found in high amounts in foods such as pota-
toes, grains, and legumes, serves as the primary energy reserve for plants.
In humans, starch is broken down into glucose for immediate energy. Gly-
cogen, the storage form of glucose in animals, is predominantly found in
the liver and muscle tissues. During times of energy need, glycogen can be
quickly converted back into glucose.

Structural polysaccharides, on the other hand, include cellulose and chi-
tin. Cellulose, a major component of plant cell walls, provides rigidity and
structural support. It is not digestible by humans; however, it plays a crucial
role in dietary fiber, aiding in digestive health. Chitin, which is found in the
exoskeletons of crustaceans and insects, also serves a protective function.

In conclusion, carbohydrates are vital to human health, providing en-
ergy, supporting metabolism, and contributing to overall well-being. Un-
derstanding the classification of carbohydrates — monosaccharides, disac-
charides, and polysaccharides — allows for better nutritional choices and an
appreciation of the role these macronutrients play in our daily diets. By in-
corporating a variety of carbohydrate sources, individuals can ensure a bal-
anced intake that supports both energy needs and digestive health.

Exercise 5. Answer the following questions.

1. What are the three main categories of carbohydrates mentioned in
the text? 2. How are monosaccharides defined and what are some key ex-
amples? 3. What is the significance of glucose in human health? 4. Explain
the process by which disaccharides are formed and provide examples of com-
mon disaccharides. 5. How does the composition of sucrose differ from
that of lactose and maltose? 6. What are storage polysaccharides, and what
roles do starch and glycogen play in nutrition? 7. Describe the structure
and function of cellulose as a structural polysaccharide. 8. Why is chitin
important in the context of structural polysaccharides? 9. Discuss the role
of carbohydrates in human health as outlined in the text. 10. How can a bet-
ter understanding of carbohydrate classification contribute to improved nu-
tritional choices?
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Exercise 6. Complete the sentences with the correct preposition
(for, in, down, with, by, due to, of) where necessary.

1. Found in fruits and dairy products, simple carbohydrates are more
easily digested ... the body. 2. The body breaks ... simple carbs to be used for
energy, which is used up very quickly. 3. They are also often found ... pro-
cessed, refined foods such as white sugar, pastas, and white bread. 4. An-
other type of carbs, called complex carbohydrates, take longer ... the body
to digest and are most commonly found in vegetables (cellulose), whole
grain breads and pasta, brown rice, and legumes. 5. Foods ... unrefined
grains, such as brown rice, retain complex carbs, unlike refined grains, such
as white rice. 6. This is because the refining process removes some ... the
grain’s fiber and nutrients. 7. Eating ... a serving of whole grain cereal
such as oatmeal will fill you up and give you longer lasting energy than a
bowl of sugary cereal ... the way the body processes and uses ... the car-
bohydrates.

Exercise 7. Complete each sentence using a word derivationally
related to the word given in brackets.

1. The liver (digestion) carbohydrates by breaking them down into sim-
ple sugars, or glucose, which stimulates the production of insulin in the pan-
creas. 2. The insulin functions to get the sugar into the body’s cells to be
used as (energetic). 3. The two different types of carbs affect the (produce) of
insulin differently — when digesting simple carbohydrates, insulin levels spike
faster, and the carbs are used up more quickly for energy. 4. This explains
why many who turn to a candy bar for a quick (supplier) of energy find that
their energy levels crash when the “sugar high” comes to an end. 5. (Com-
plexity) carbohydrates take longer to digest, resulting in longer lasting en-
ergy, and less of an insulin reaction in the body. 6. If the body produces
too much glucose, it will be (storage) in the liver and muscle cells as gly-
cogen. 7. Any leftover glycogen that isn’t stored in liver and (muscularity)
cells is stored as fat.

Exercise 8. Read and translate the following text.

Carbohydrates are one of the three macronutrients essential to human
health, alongside proteins and fats. They serve as a primary source of en-
ergy for the body and play a crucial role in various physiological functions.
Understanding the functions, advantages, and disadvantages of carbohydra-
tes can help individuals make informed dietary choices.

Carbohydrates can be classified into three main categories: sugars, star-
ches, and fiber. Sugars, such as glucose and fructose, are simple carbohydrates
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that provide immediate energy. Starches, complex carbohydrates found in
foods like grains and legumes, consist of long chains of glucose molecules,
which the body can break down into glucose for energy. Fiber, another vital
component found in fruits, vegetables, and whole grains, is not digestible
by the body but is essential for digestive health.

One of the primary functions of carbohydrates is to provide energy.
The body converts consumed carbohydrates into glucose, which fuels every
cell, tissue, and organ. This is especially critical for the brain, which relies
heavily on glucose for optimal function. In fact, the brain’s high energy
demand is met almost exclusively through carbohydrates, making them in-
dispensable for cognitive processes, including concentration, memory, and
mood regulation.

Additionally, carbohydrates facilitate the storage of energy. The body
can store excess glucose in the liver and muscles in the form of glycogen.
This stored glycogen can be converted back into glucose when the body re-
quires a quick energy source, such as during exercise or periods of fasting.
Carbohydrates, specifically fiber, also play a vital role in promoting diges-
tive health. Dietary fiber aids in regular bowel movements, prevents con-
stipation, and may lower the risk of gastrointestinal disorders. Moreover,
fiber contributes to satiety, helping to manage appetite and weight control.

Despite their numerous benefits, not all carbohydrates are created equal,
leading to the necessity of discerning the pros and cons of their consump-
tion. The advantages of consuming carbohydrates, particularly whole-food
sources like fruits, vegetables, and whole grains, include their high nutrient
density, rich fiber content, and lower glycemic indices, which contribute to
sustained energy levels and improved blood sugar control.

Conversely, the drawbacks of carbohydrates often stem from the con-
sumption of refined carbohydrates and added sugars found in processed
foods. These types of carbohydrates are quickly digested and can lead to rapid
spikes in blood sugar levels, promoting insulin resistance and increasing
the risk of type 2 diabetes. Additionally, excessive consumption of refined
carbohydrates can contribute to weight gain, as they are typically low in
fiber and other nutrients, leading to less satiety and overeating.

Furthermore, certain diets have risen in popularity, advocating for low-
carbohydrate or ketogenic eating patterns. While these diets may lead to
short-term weight loss and improved metabolic markers in some individuals,
their long-term sustainability and health impacts remain subjects of debate
among nutritionists and healthcare professionals.

In conclusion, carbohydrates are a vital part of a balanced diet, serving
essential functions in energy production and digestive health. Their pros are
evident in the form of immediate energy, muscle glycogen storage, and
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gastrointestinal benefits. However, the consumption of refined carbohy-
drates can pose risks, emphasizing the importance of choosing whole, unpro-
cessed carbohydrate sources for optimal health. Making informed choices
regarding carbohydrate intake can support overall well-being while ensur-
ing that one reaps the benefits they offer.

Exercise 9. Say whether the statements are true or false. Correct
if necessary.

1. Carbohydrates are one of the three macronutrients essential to human
health, alongside proteins and fats. 2. Carbohydrates are not necessary for
brain function. 3. Carbohydrates play a crucial role in promoting digestive
health, particularly through the action of dietary fiber. 4. Refined carbohy-
drates contribute to weight loss and improved metabolic health. 5. Fiber is
digestible by the body and provides energy. 6. Low-carbohydrate diets are
universally recommended for all individuals. 7. Carbohydrates are primarily
found in meat and dairy products. 8. Sugars, starches, and fiber are the three
main categories of carbohydrates. 9. All carbohydrates have the same effects
on blood sugar levels. 10. The body cannot store carbohydrates in any form.

Exercise 10. Choose the answer (A, B, C, or D) that best fits each
space.

1. Carbohydrates are one of the three main macronutrients, alongside ...
and fats. 2. They are primarily found in foods such as bread, pasta, fruits,
and ... . 3. Carbohydrates are classified into two main types: simple car-
bohydrates and ... carbohydrates. 4. Simple carbohydrates, often referred
to as sugars, provide quick energy but can lead to ... if consumed in excess.
5. Complex carbohydrates, like those found in whole grains, are digested
more ... and provide sustained energy. 6. The body breaks down carbohy-
drates into ... , which is used for energy by our cells. 7. A balanced diet
should include an appropriate amount of carbohydrates to support ... and
overall health.

No. A B C D
1 | vitamins proteins minerals fibers
2 | vegetables dairy meats nuts
3 | complex advanced refined combined
4 | fatigue weight gain dehydration muscle loss
5 |slowly quickly irregularly inefficiently
6 | glucose amino acids fatty acids cholesterol
7 | digestion satiety energy levels | hydration
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Exercise 11. Here are 10 facts about carbohydrates. Agree or dis-
agree with them and explain your choice.

1. When carbohydrates are consumed in the right quantity, it will help
lose weight. 2. Carbohydrates not only provide energy but also help in absorb-
ing calcium. 3. The human body cannot produce carbohydrates. 4. The only
organ in the body that is highly dependent on carbohydrates is the brain.
5. Fungi have a structural carbohydrate molecule called chitin. 6. It is pos-
sible to live on healthy diet with zero or low carbs by using proteins for
energy. 7. Consuming too many bad carbohydrates like processed and re-
fined foods will lead to obesity. 8. Fibers help in lowering blood cholesterol
and are also involved in maintaining a healthy digestive system. 9. Many
cultural and traditional diets around the world are centered around carbo-
hydrate-rich foods such as rice, corn, potatoes, and legumes. 10. Carbo-
hydrates contribute to the palatability and texture of many foods, providing
sweetness, crunchiness, and structure.

Exercise 12. Find the lost 10 words and write them down. Use these
words to compose sentences on your own.
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Exercise 13. Choose the best continuation for each of the following
sentences.

1. Carbohydrates are one of the three macronutrients essential to hu-
man health, alongside ... .

a) enzymes and minerals;

b) vitamins and hormones;

c) proteins and fats.

2. Sugars, such as glucose and fructose, are simple carbohydrates that
provide ... .

a) structural support;

b) immediate energy;

c) transmitting signals.
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3. Fiber is not digestible by the body but is essential for ... .

a) digestive health;

b) mental health;

C) immune response.

4. In fact, the brain’s high energy demand is met almost exclusively ... .

a) through fats;

b) through proteins;

c¢) through carbohydrates.

5. The body can store excess glucose in the liver and muscles ... .

a) as starch;

b) in the form of glycogen;

c) by means of other saccharides.

6. Fiber contributes to satiety, helping to manage ... .

a) appetite and weight control;

b) blood sugar control;

c) water balance.

7. The advantages of consuming carbohydrates include their high nu-
trient density, rich fiber content, and ... .

a) variety of saccharides;

b) enhanced immunity;

c) lower glycemic indices.

8. Excessive consumption of refined carbohydrates can contribute to ... .

a) weight gain;

b) worsening bone health;

¢) poor eye, and skin health.

Exercise 14. Translate from Russian into English.

1. YrneBoap! IBISAIOTCSI OCHOBHBIM HCTOYHUKOM SHEPTHH [T OPraHU3Ma
yenoBeka. 2. Kpaxman — 3T0 ClI0KHBIA yIiIeBOJ, KOTOPBIM COAEPIKUTCS B
kaptodere, puce u xiuede. 3. IIpocTbie yriaeBoibl, TakKue Kak caxap, ObICTPO
yCBauBaIOTCS U 00ECIIEYMBAIOT MTHOBEHHBIN NPUIUB 3Heprud. 4. Kiietuatka,
coziepkarasics B ppykrax, OBOIIAX U LIETbHO3EPHOBBIX IPOAYKTaX, IOJI€3Ha
I IAIeBapeHus. 5. PactBopumast KjeTdaTka moMoraeT CHU3UTh YPOBEHb
XxoJecTepuHa B KpoBH. 6. HepacTBopumas kiier4aTka crocoOCTByeT HOp-
MaJIbHOW pabOTe KUILIEYHUKA U PEJOTBpAIIAET 3anopsl. 7. JlakTo3a ABiIs-
€TCs YIJIEBOAOM, COJEPKALIUMCS B MOJIOKE U MOJIOYHBIX POAYKTax. 8. ['in-
KOT'€H — 3TO 3allaCHOU YTJIEBOJI, KOTOPBIM XPAHUTCS B NIEYEHU U MBIIIIAX
opranusma. 9. @pykThI coAEpKAT HATYpaIbHbIE caxapa U BUTAMUHBI, YTO
JIeJIaeT UX MOJIE3HBIM UCTOYHUKOM YIiieBoJIOB. 10. M30bITOK yrieBo10B B
palnoHe MOET MPUBECTH K HAOOPY Beca, MOATOMY BaKHO KOHTPOJIHUPO-
BaTh UX MOTpeOIEHNE.
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