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Unit 1 Translation Skills

Text A
The Heritage of Pharmacy

Drugs, in the form of vegetation and minerals, have existed longer than man himself.
Human disease and man’s instinct to survive have, through the ages, led to their discpvéry.
The use of drugs, crude though they may have been, undoubtedly dates back long prior to
recorded history, for the instinct of primitive man to relieve the pain of a wound by bathing
it in cool water or by soothing it with a fresh leaf or protecting it with mud is within the
realm of belief. From experience primitive man would learn that certain therapy was more
effective than others, and from these beginnings the practice of drug therapy began.

Among many early races, disease was believed to be caused by the entrance of demons
or evil spirits into the body. The treatment quite naturally involved ridding the body of the super-
natural intruders. From the earliest records of history it is evident that the primary methods
of doing so were through the use of spiritual incantations, the application of noisome materi-
als, and the administration of specific herbs or plants,

The First Apothecary

Before the days of the priestcraft, the wise man or woman of the tribe, whose knowl-
edge of the healing qualities of plants had been gathered through experience or handed down
by word of mouth, was called upon to attend to the sick or wounded and prepare the reme-
dy. It was in the preparation of the medicinal materials that the art of the apothecary origi-
nated.

The art of the apothecary has always been associated with the mysterious, and its prac-
titioners were behaved to have connection with the world of spirits and thus performed as inter-
mediaries between the seen and the unseen. The belief that a drug had magical associations
meant that its action, for good or for evil, did not depend upon its natural qualities alone.
The compassion of a god, the observance of ceremonies, the absence of evil spirits, and the
healing intent of the dispenser were individually and collectively needed to make the drug
therapeutically effective. Because of this, the tribal apothecary was one to be feared, respected,
trusted, sometimes mistrusted, worshipped, and revered, for it was through his potions that
spiritual contact was made and upon which the cures or failures depended. Through history
the knowledge of drugs and their application to disease has always meant power. In the Hom-
ericepics, the term pharmakon (Gr.) from which our word pharmacy was derived connotes
a charm or a drug that can be used for good or for evil purposes. Many of the tribal
apothecary’s failures were doubtless due to impotent medicines, inappropriate medicines, -
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underdosage, overdosage, and even poisoning. His successes may be attributed to an appropriate
drug based on his experience, coincidence of proper therapy, inconsequential effect of the
therapy for an individual with a nonfatal illness, or placebo effects, that is, successful
treatment due to psychologic rather than therapeutic effects. Even today, placebo therapy
with nonpotent or inconsequential chemicals is successfully employed in the treatment of indi-
vidual patients and is a routine practice in the clinical evaluation of new drugs where
subjects’responses to the effects of the actual drug and the placebo are compared and evaluated'!],

As time passed, the art of the apothecary became combined with priestly functions, and
among the early civilizations the priest-magician or priest-physician became the healer of the
body as well as of the soul. Pharmacy and medicine are indistinguishable in their early history,
since their practice was generally the function of the tribal religious leaders.

Early Drugs

Due to the patience and intellect of the archeologist, the types and the specific drugs employed
in the early history of drug therapy are not as indefinable as one might suspect. Numerous
ancient tablets, scrolls, and other relics dating as far back as 3000 B. C. have been uncov-
ered and deciphered by archeologic scholars to the delight of historians of both medicine and
pharmacy, for contained in these ancient documents are specific associations with our com-
mon heritage.

Perhaps the most famous of these surviving memorials is the Papyrus Ebers, a continu-
ous scroll some 60 feet long and a foot wide dating back to the 16™ century before Christ.
This document, - which is now preserved at the University of Leipzigs is named for the noted
German Egyptologist, George Ebers, who discovered it in the tomb of a mummy and partly
translated it during the last half of the nineteenth century, Since that time, many scholars
have participated in the translation of the document’s challenging hieroglyphics, and although they
are not unanimous in their interpretations there is little doubt that by 1550B. C. the Egyptians
were using some drug formulas, with more than 800 formulas or prescriptions being described and
over 700 different drugs being mentioned®’. The drugs referred to are chiefly botanic, although
mineral and animal drugs are also noted. Such currently used botanic drugs as acacia, castor
bean (from which we express castor o0il), and fennel are mentioned along with apparent ref-
erences to such minerals as iron oxide, sodium carbonate, sodium chloride, and sulfur.
Animal excrements were also employed in drug therapy.

The formulative vehicles of the day were beer, wine, milk, and honey. Many of the
pharmaceutical formulas employed two dozen or more different medicinal agents, a type of
preparation later referred to as a “polypharmacal”. Mortars, hand mills, sieves, and bal-
ances were commonly used by the Egyptians in their compounding of suppositories, gar-

gles, pills, inhalations, troches, lotions, bintments, plasters, and enemas.

Related Words and Expressions

acacia [a'keifs] LOEDRISE i archeologist [ iatki'oled3ist] EHE¥ER
apothecary [o'podikari] MG, HR ointment [ 'sintmant] mE, ®H
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botanic [ba'teenik] MY mortar ['mate] Brék
carbonate ['kazbeneit] BEih noisome [ 'noisam] HEMN, A EN
castor ['ka:sto] BERK, FBRIR observance [eb'za:vens ] 29

decipher [di'saifa] BB, WmiE, ER papyrus [pa'paisras] HKIBE (48)
demon {'dizman]] T, R placebo [ pla'sizbau] 2= K

enema ['enima} & i 7 plaster [‘plaista] BERY
excrement ['ekskrimant] 2] polypharmacal K%, EHEH
fennel [Henoal] HE potion ['paufon] £k 7

formula ['formjuls] BE, &) practitioner [ preek'tifana] Mk #

gargle [ 'gagl] Oz preparation [iprepa'reifan] #i

heal Thi:l] e, 84 priestcraft ['priistkrazft] #HER, £
heritage ['heritidz] e, 48 psychologic  [saika'lod3ik] LR
hieroglyphic [ ihaiora'glifik] LEXFE realm [relm] ik, W
Homericepics [ ihomori'sepiks ] o & AL remedy ['remidi] BTk, 4
incantation [jinkeen'teifan] KX, By scroll [skraul] %%
indefinable [iindi'fainabl] AHEMN sieve [siv] %
inhalation [iinha'leifan] %’ A sodium ['saudiam ] =)

instinct [in'stigkt] g, M¥ soothe [sui] ﬁ>ﬁ %y
intermediary  [iinta(:) 'midjeri] (a4, MWWE troche [trauf] B, &n
lotion ["loufan] A, W unanimous (ju:'neenimas] TR

mill [mil] B X3 #L vegetation [vedsi'teifon] HY (B
Notes

[1] placebo therapy: &, subject: %X #H . routine practice: WHER. L EHE

AR, BERRLXEENLELGYHTHEZBAITERI AT HRARBRT, HR
HBKIERFHANERLR, FXIXRP, THEATNEGNEHRASRAEORM. &
B HiBEHRAESDIES, AP where-5|FHNAA, HBENPXHREIR, ¥iF “B
" A& “E3h” REE.

(2] although they are--*mentioned. 4] with---being described and::-being mentioned
H— PGSR FERBIBREE. ABRTHEY. REANEHELIRZPNARN, HE
BEHR FFRRE 800 BB HFERAF LR FREK 700 BMREFHZY A LULF LR A
R B ANBRIEAITURT 1550 4ETE R L se 25 B ) .

Text B
Introduction of the Scientific Viewpoint

Throughout history many individuals have contributed to the advancement of the health
sciences. Notable among those whose genius and creativeness had a revolutionary influence
on the development of pharmacy and medicine were Hippocrates (ca. 460~377 B. C. ), Dioscorides
(1st century A.D.), Galen, and Paracelsus (1493~1541 A.D.).

Hippocrates was a Greek physician who is credited with the introduction of scientific
pharmacy and medicine. He rationalized medicine, systematized medical knowledge, and
put the practice of medicine on a high ethical plane. His thinking on the ethics and science
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of medicine dominated the medical writings of his and successive generations, and his con-
cepts and precepts are embodied into the now renowned Hippocratic oath of ethical behavior
for the healing professions. His works included the descriptions of hundreds of drugs, and
it was during this period that the term pharmakon came to mean a purifying remedy for good
only, transcending the previous connotation of a charm or drug for good or for evil purpo-
ses. Because of his pioneering work in medical science and his inspirational teachings and advanced
philosophies that have become a part of modern medicine, Hippocrates is honored by being
called the “father of Medicine. ”

Dioscorides, a Greek physician and botanist, was the first to deal with botany as an applied
science of pharmacy. His work, De Materia Medica, is a milestone in the development of
pharmaceutical botany and in the study of naturally occurring medicinal materials. This area
of study is today known as pharmacognosy, a term formed from two Greek words, pharma-
kon, drug, and gnosis, knowledge. Some of the drugs described by Dioscorides, as opi-
um, ergot, and hyoscyamus, continue to have use in medicine today. His descriptions of
the art of identifying and collecting natural drug products, the methods of their proper stor-
age, and the means of detecting adulterants or contaminants were the standards of the period
and established the need for additional work and the guidelines for future investigators.

Claudius Galen, a Greek pharmacist-physician who attained Roman citizenship, aimed
to create a perfect system of physiology, pathology, and treatment and formulated doctrines
that were followed for 1500 years, He was one of the most prolific authors of his or any oth-
er era, having been credited with 500 treatises on medicine and some 50 others on subjects of
philosophy, law, and grammar. His medical writings include descriptions of numerous
drugs of natural origin with a profusion of drug formulas and methods of compounding.
He originated so many preparations of vegetable drugs by mixing or melting the individual
ingredients that the area of pharmaceutical preparations has been commonly referred to as
“Galenic pharmacy. ” Perhaps the most famous of his formulas is one for a cold cream, called
Galen’s Cerate, which is remarkably similar in formulation to some in use today.

Pharmacy remained a function of medicine until the increasing variety of drugs and the
growing complexity of compounding demanded specialists who could devote full attention to
the art. Pharmacy was officially separated from medicine for the first time in 140A. D. When
a decree of the German Emperor Frederick [I regulated the practice of pharmacy within that
part of his kingdom called the Two Sicilies. His edict separating the two professions acknowledged
that pharmacy required special knowledge, skill, initiative, and responsibility if adequate
care to the medical needs of the people was to be guaranteed. Pharmacists were obligated by
oath to prepare reliable drugs of uniform quality according to their art. Any exploitation of
the patient through business relations between the pharmacist and the physician was strictly
forbidden. Between that time and the evolution of chemistry as an exact science, pharmacy
and chemistry became united somewhat as pharmacy and medicine had been.

Perhaps no man in history exercised such a revolutionary influence on pharmacy and
medicine as did Aureolus Philippus Theophrastus Bombastus von Hohenheim, a Swiss phy-
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sician and chemist who called himself Paracelsus. He influenced tremendously the transfor-
mation of pharmacy from a profession based on chemical science. Some of his chemical obser-
vations were astounding for his time and for their anticipation of later discoveries. He believed that
it was possible to prepare a specific medicinal agent for use in combating each specific disease
and introduced a host of chemical substances to internal therapy. Some of the formulas he
devised, the names he coined, and the theories he advanced have remained a part of our dai-
ly practice of pharmacy.

Early Research

As the knowledge of the basic sciences increased so did their application to pharmacy.
The opportunity was presented for the investigation of medicinal materials in a firm scientific
basis, and the challenge was accepted by numerous pharmacists who conducted the research
in the backrooms and basements of their pharmacies. Noteworthy among them was Karl
Wilhelm Scheele (1742~1786), a Swedish pharmacist who is perhaps the most famous of
all pharmacists because of his scientific genius and dramatic discoveries. Among his discov-
eries were the chemicals lactic acid, citric acid, oxalic acid, tartaric acid, and arsenic acid.
He identified glycerin, invented new methods of preparing calomel and benzoic acid, and
discovered oxygen a year prior to Priestley.

The isolation of morphine from opium by the German pharmacist Friedrich Serurner
(1783~1841) in 1805 prompted a series of isolations of other active materials from medicinal
plants by a score of French pharmacists. Joseph Caventou (1795~1877) and Joseph Pelle-
tier (1788~184) combined their talents and isolated quinine and cinchonine from cinchona,
and strychnine and brucine from nux vomica, Pelletier together with Pierre Robiquet (1780 ~
1840) isolated caffeine and Robiquet independently separated codeine from opium. Melo-
dically one chemical after another was isolated from plant drugs and identified as an agent responsi-
ble for the plants’medicinal activity. Today we are still engaged in this fascinating activity as
we probe nature for more useful and more specific therapeutic agents.

Throughout Europe during the late 18® century and the beginning of the 19" century,
pharmacists like Pelletier and Serturner were held in great esteem by their communities because of
their intellect and technical abilities. They applied the art and the science of pharmacy to the
preparation of drug products that were of the highest standards of purity, uniformity, and
efficacy possible at that time. The extraction and isolation of various active constituents
from crude or unprocessed drugs were major breakthroughs in the development of concen-
trated dosage forms of uniform strength containing singly effective therapeutic agents of nat-
ural origin. Many pharmacists of the period began to manufacture quality pharmaceutical
products on a small but steadily increasing scale to meet the growing drug needs of their com-
munities, Some of today’s gigantic pharmaceutical manufacturing companies developed from
these progressive prescription laboratories of over a century and a half ago.

Although many of the drugs indigenous to America and first used by the American Indian were
adopted by the settlers, the vast majority of drugs needed in this country before the 19* cen-
tury were imported from Europe, either as the raw materials or as finished pharmaceutical
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products, With the Revolutionary War however, it became more difficult to import drugs,
and American pharmacist was stimulated to acquire the scientific and technologic expertise of his
European contemporary. From this period until the Civil War, pharmaceutical manufacture
as we know it today was in its infancy in this country, but some of the pharmaceutical firms
established during that period are still preparing drugs. Three firms are known to have been
established before 1826, with 22 additional ones having their origin in the subsequent half
century. In 1821 Philadelphia College of Pharmacy was established as the nation’s first

school of pharmacy.

Related Words and Expressions

A D (Anno Domini) ['eensu'dominai] [$r] AT G HFIEEM
acid [‘aesid] - hyoscyamus [ihaio'saiamas] MBEEpFM
adulterant [s'daltarent] Bz2Y, B indigenous [in'didzinas] Z& 3 i
arsenic acid [air'senikesid] ®IE infancy ['infonsi] s, 44EM
benzoic acid [ben'zouik'aesid] X B B isolation [1aisa'leifou] B
botany ['boteni] bt S lactic acid ['eektik'aesid] F.E8
brucine ['brusi(:)n] _HOHETE morphine ['mafin] g i
ca. (circa) ['satka] [($r] k&, Kk noisome ['noisam] HEN, BED
cinchona [ sig'kauna] & T8 Y nux vomica ['naks'vomika] D4&EF
cinchonine ['sigkani:n] 8T, ¥FATF opium ['supjem] R
citric acid ['sitrik'asid] ik 4.4 oxalic acid [ok'saelik'sesid] B8
codeine ['koudimn] Lig =30 pharmacognosy [fa:moa'kognasi] A #%
connotation [ikonau'teifon] ¥ plane [plein] KE, K%
decree [ di'kriz] 4, Hk precept [ 'priisept] M, e
doctrine ['doktrin] &, ¥ prolific [pra'lifik] 2R, FEM
edict [tidikt] BHS, il quality ['kwoliti] i AR o)
efficacy ['efikasi] %, Tk quinine [kwi'ni:n] T
ergot [‘orgot] x4, AW renown [ri'naun] vt, RS
ethic ['edik] HMIsR strychnine ['striknain] BT, 1+
expertise [iekspa'ti:z] #NHER BT, BRER
gigantic [d3ai'geentik] B Af#, tartaric acid [tar'terik'=esid] WAHRE

EXH transcend [treen'send] B, £F
glycerin ['glisorin] HM treatise ["triztiz] wx, &%
Hippocrates of Cos [hi'paikratiiz] FHIETEHIR

Additional Information

P E R REAE

—. Ex iR
RUFMEBETFRTAMRZEARMER, ERERL, EREBERGHILIBEEREKX
5, Hit, RUAMHESTHOTERR., BF. SHSHTESERA, . XREXFEE
W, MIUEXMERE; RBFEKN WFPLEAE), MNELZET (AFPLESN
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B); ZBZEARBEE, MIGEBUARMEE; BEPRESHTFBEDRAZE, @
DOE I BMBSAZ AT F i RIE T K 07 ORE + 0 SORE B EDR T, 10 DUE - A 6]
RIEB+HHERE+FRRE; KESEINES, LELEHES; HiBXERG, UEXE
¥4, B, XRXCROBFFERGANDARILES . X TFTHEREBENS, FENE
FEPZHIE, URIESFTHE, REZW, B0HG, B8RS, RERWEK. B, BA
FEEYNHE LR, RYBEALLALRELRE. BRETERETFEFNERRH,
AEFES, EREAEXNKEYMERE, HRERWG, BT, WEeLm. b TFRXH
BXCMAR BEE. HHE. ITHENERENA, Bit, EE-ENRERIRIEY
HER,

—. BE—-ME5

1. AR

(1) HEELFHHR

Among many early races, disease was believed to be caused by the entrance of demons
or evil spirits into the body. ZEWFZRBMARBBZ P, AFTHGELRRKRE G AL MPEEK
MRHFA AEERY KB/ ETUESFE.

Today's surgical procedures would be virtually impossible without the benefit of general
anesthetics, analgesics--4 RSP FER MBAFF — M RREZ . 1LHHA - LB ERA
B (EEAFE>DLESFD .

This may provide greater assurance that a batch meets a particular monograph require-
ment. X FEH NHHAFEBH=RELERIFIMNENRLE GEBEAFADUESID.

Each of the dosage units is designed to contain a specified quantity of medication for ease
and accuracy of dosage administration. H— MR B PANBER IR SERERNIGYUN
ETERH R CEEAF—~DGERIFD.

(2) AR #R

A good designer must have a full knowledge of physical science, which makes the prod-
ucts designed by him lower cost. —MFHEH ARDLAREEEN BRABFEMR, XA
{8 fib BT 0+ B9 7= S A A AL (BB AR Bhia L, BAAEAREBERFRAFEBRIDESE. N
B .

The compassion of a god, the observance of ceremonies, the absence of evil spirits,
and the healing intent of the dispenser were individually and collectively needed to make the
drug therapeutically e ffective. LFFEIYEH. URAIBEAT . B i R LA K% 245 50) U 49 95 9
E#H N FE BT EGYRAFIRTYH EBEAHER-DERTD .

(3) HiEHHEKHER

Mantle cell lymphoma is characterized by inactivation of the ATM gene. %4 B (2 5
BURFAR BEi ATM B (KiEFHE-DUELAFD .

Since the 1940s many other fermentation have been commercialized. H M\ 20 i 4g 40 4
R LA SR ¥ £ HoAth R B 7= A 3R SRR AL AL £ 7> (BB A~ DURBHAD .

Protein synthesis in eukaryotic cells di ffers from that--- HE4EPEMMPHEARKE
BRI Y HE T oo e (EiFHHA-DIELTD

(4) EERRFEL



EYSHATREWRE

(@ This approach has the advantages that it is generally relatively rapid. X® 5 B:8{E
AR RE CGLERE -WEEAFD.

@ Oxygen is one of the important elements in the physical world, it is very active
chemically,. HEYHMRANERETEZ —, CREFAHEBIEER.

(5) HENFMNEL:. FEAEEHERKRMAMNIA, W for, by, in. past. with, over,
into. around, across. toward. through. throughout %, iERt, BJ#4L R DER A,

Since most drugs are absorbed by passive diffusion through the lipoid barrier, the lipid/
water partition coefficient and the pK, of the drugs are of prime importance to--- i F K ¥4+
iy RSP Y HFEL RIBREN, HYRHMESRARS pK, HX - BRIEKEEN.

2. KA BRI

BEXEPORADFIERAEA TR, FHER. HE, FEAFHEE4L4K, £4E
&, BE—EHRBTE. ZBEAFK, ShiEs, BFRE, HRVPE; TIGESTE, 3
W&, BFHEEE, KR, HAERFEN, SFFEXR, RIEK, EFERIE
BIBIMUASE. REFEN. EHEHEBEOTEMH, Xl (B) XK, s/ “4hE8XH
® MFEMESFRHEERSE, REGFHPLAS; BELEESHFEEE. REWN
BHixE, BRUHEEER:; REERELTXANWIILEERZEMHELEEXR (BE. i
E A, BHRIUEREMBEFRERMER. A TFRENREIRSIGEREARR,
Hit SRR P EROTERTENAE, AEEHABFERS.

(1) BEFNESR RENEFSENBERFARAR, mWHEENMFRSOAEEL
BZ, EMNAENINARBEL N, XEHAERERBEFRSTES . B ILE SR 055
FXHEFHTEYMAE, FEXENFENENREIIR. BEFRANEFERITEN
“WEE”, UDRERBITPELREDMAFERS, IMEREEREETNESHAF
h, WEE “BE” N ‘37 kBE. REERLTEREZH.

Care should be taken in patients with decreased renal function especially elderly patients. %}F
B T BB R AR B B B R ARLE /G

A patient should be warned of any expected minor side effects, and of foods, bevera-
ges, and other drugs which may interfere with the effectiveness of the medication. [ %45
AT B TR UMY BIER U RTTRTRAYITHNEY . M MEY (KoLl XS
EEREE .

(2) A “HFE” KERAFHES, UEAFHEMNTS LEE. E8FHTHURK
ARXEW, RA “GEFEY, BEXHENERSNFEROEHR DR, BR—ML
B4 WasgHsaa . RAEERLTEALE.

The extensive tissue penetration of ciprofloxacin combined with its enhanced antibacterial
activity, enables ciprofloxacin to be used alone or in combination with an aminoglycoside or
with beta-lactam antibiotics. RAVBREF ] ENARBBEEMBRMPIEEE, XFEHA
BMFARSEMEERTRAARA SMBEERERRA (BAEREERSTT T, ¥
¥ X BEEAFEEER.

Another extraction system having potential in the downstream processing of proteins is
that of reverse micelles which are thermodynamically stable aggregates of surfactant mole-
cules and water in organic solvents., AR FEHAHR FTH L Z NS —MEREARNEER, &%
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unit 1 Translation Skills

REGEBHAANEBRENREN., MTREKRHRAEUEN I FEMPKARM (EFERHE
“that”, B “BEL”. “MREHK” FEFHT).

(3) EF “HEFEER” HEPH-ERBEBRFIEDPXPENBEEHMECY N, &
R 6 % b A AN FE U6 B B BiR M AC . W T A H A simplicity, ZEPICHRAER “H
e, EERNREFEFERNELARNE “BE” WA “BE mem, FEIIN
BREMTHRE, B “TEE” WBRH “TEAR. B, REMXPH apply “NR7
HER “EF-FEOMA”, THEF “A DRFEJRTE.

Because of its reliability and simplicity evaporation is often applied on a large scale, nor-
mally using steam as the heat source. BT E (ITF) lf, () fRiE, BLUENBT
KB () HLURKREIRE ESAIMEREAD.

() A “BFRE” BTENFEMESERESGH. BETXURBEEFREHRR,
FHEFERGTRASEXEPRLATLN, HERIFECHE, RSB RFESCH R FAE
Wi, HEAEEFNAIRS, HTHERXEMES, ERFGUENREIR, TEA R —&
AIA T R B E Rk RERIAE.

The interfacial tension between the two phases is significantly lower than that in water-

organic solvent systems. FAEIHREHK A BRTFK-WMBEANRELE (HiA that),
Exercises

— . Answer the following questions

(1) How were drugs discovered in the early history?

(2) What is “placebo”?

(3) Who have contributed to the advancement of the health sciences throughout history?

= . Translate the italic sentences above into Chinese

=. Translate the following into English

R MYI¥E YHEYE H¥ LAYk B OB BEAR HM HER ITFEm
XPR EF WHE EAW B GH REH

. Fill in the blanks with the following words or phrases

compound by the action of vitamin rich in supply

Vitamin D can be formed right in your skin sunlight, This helps
build calcium and other minerals into the bones and teeth. If the bones do not take up miner-

als properly, they become soft; and a disease called rickets (fJf4J5) may be the result.

Ordinary foods do not have much of this ; so it is important for you to get as much
sunshine as you can. The livers of fish are vitamin A and D. Doctors often give
young children fish liver oils to plenty of these vitamins.



Unit 2 Inorganic Chemistry

Text
Important Biomolecules (1)

Biologists and chemists divide compounds into two principal classes, inorganic and organic.
Inorganic compounds are defined as molecules, usually small, that typically lack carbon and
in which ionic bonds may play an important ro'le. Inorganic compounds include water, oxy-
gen, carbon dioxide, and many salts, acids, and bases. .

Water

All living organisms require a wide variety of inorganic compounds for growth, repair,
maintenance, and reproduction., Water is one of the most important, as well as one of the
most abundant, of these compounds, and it is particularly vital to microorganisms. Outside
the cell, nutrients are dissolved in water, which facilitates their passage through cell mem-
branes. And inside the cell, water is the medium for most chemical reactior;s. In fact, water is
by far the most abundant component of almost all living cells. Water makes up 5% to 95%
or more of each cell, the average being between 65% and 75%. Simply stated, no organism
can survive without water.

Water has structural and chemical properties that make it particularly suitable for its
role in living cells. As we discussed, the total charge on the water molecule is neutral, but
the oxygen region of the molecule has a slightly negative charge and the hydrogen region has
a slightly positive charge. Any molecule having such an unequal distribution of charges is
called a polar molecule. The polar nature of water gives it four characteristics that make it a
useful medium for living cells.

First, every water molecule is capable of forming four hydrogen bonds with nearby water
molecules. This property results in a strong attraction between water molecules. Because of
this strong attraction, a great deal of heat is required to separate water molecules from each
other to form water vapor; thus, water has a relatively high boiling point (100°C). Since
water has such a high boiling point, it exists in the liquid state on most of the earth’s sur-
face. Furthermore, the hydrogen bonding between water molecules affects the density of
water, depending on whether it occurs as ice or a liquid. For example, the hydrogen bonds
in the crystalline structure of water (ice) make it more spacious. As a result, ice has fewer
molecules than an equal volume of liquid water., This makes its crystalline structure less
dense than liquid water. It is for this reason that ice floats and can serve as an insulating layer on
the surfaces of lakes and streams that harbor living organisms.

Second, the polarity of water makes it an excellent dissolving medium or solvent. Many
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