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Partl-

1. Cell

CELL is the basic unit of all life. All living things

men — are made up of cells. Some animals and some plants consist of only one cell. Other

tigers, trees, mosquitoes and

plants and animals are made up of many cells. The body of a man has more than a million
million (1,000,000,000,000) cells.

Most cells are so small that they can be seen only under a microscope. It would take
about 40,000 of your blood cells to fill this letter O. It takes more than a million cells to
make up one square inch of your skin.

Some one —celled plants and animals lead independent lives. Others live in loosely or-
ganized groups. In plants and animals made up of many cells ,the cells are specialists with
particular jobs to do. As you read these words, for example, nerve cells in your eyes are
carrying messages of what you are reading to your brain. Muscle cells attached to your
eyeballs are moving your eyes across the page. Nerve cells, muscle cells, and other spe-
cialized cells group together to form tissues, such as nerve tissue or muscle tissue. Differ-
ent kinds of tissues form organs,such as the eyes, heart, and lungs. All the specialized
cells together form you—or a giraffe, a daisy, or a bluebird.

Almost all cells have some things in common, whether they are specialized cells or
one —celled plants and animals. A cell is alive—as alive as you are. It“breathes,”takes in
food, and gets rid of wastes. It grows and reproduces (creates its own kind). And, in
time, it dies.

Cells differ greatly in size, in shape, and in the special jobs they do. But we can imag-
ine a typical living cell that has the features found in almost all cells. This cell can be
thought of as a tiny chemical factory. It has a control center that tells it what to do and
when. It has power plants for generating energy. And it has machinery for making its
products or performing its services.

A thin covering called the cell membrane or plasma membrane encloses the cell and
separates it from its surroundings. The cell has two main parts: (1) the nucleus and (2)
the cytoplasm.

The nucleus is the control center that directs the cell’s activities. It is a round body
near the center of the cell. A nuclear membrane surrounds the nucleus and separates it
from the cytoplasm. The nucleus contains two important structures:chromatin and nucle-
oli.

« 1.



Chromatin. Strands and particles of a material called chromatin are scattered through-
out the nucleus. Chromatin consists chiefly of two substances — DNA (deoxyribonucleic
acid) and proteins. DNA controls every living thing’s heredity — the passing on of charac-
teristics from parents to offspring. DNA makes a dog give birth to a dog instead of a
mouse. It makes an oak tree different from an elephant. It determines the color of your

eyes, the shape of your hands, and thousands of other characteristics.

DNA works its wonders by directing the production of complicated chemical sub-
stances called proteins. The cell’s structures are built mostly of proteins. In addition, cer-
tain proteins called enzymes speed up chemical reactions in the cell. Without enzymes,
these reactions would occur very slowly — or not at all. Thus, the kinds of proteins a cell
makes determine the nature of the cell.

Nucleoli are round bodies that contain proteins and RNA (ribonucleic acid). RNA is
chemically similar to DNA, and plays an important part in making proteins.

The cytoplasm is all the cell except the nucleus. Proteins are made in the cytoplasm,
and here most of the cell’s life activities take place. The cytoplasm is mostly water. Many
tiny structures called organelles are submerged in this water. Each has a particular job to
do. These organelles are called mitochondria, lysosomes, the endoplasmic reticulum, cen-
trioles , and Golgi bodies. )

Mitochondria are the power producers of the cell. A cell may contain hundreds of mi-
tochondria. These sausage —shaped structures produce almost all the energy the cell needs
to live and to do its work.

Lysosomes contain enzymes that can break down most of the cell’s structures. One
job of lysosomes may be to dissolve cells after they die. Lysosomes are round bodies.

Endoplasmic reticulum is a system of deep channels that winds throughout the cyto-
plasm. The sides of some channels are smooth. Others are bordered by tiny round bodies
that contain large amounts of RNA. Some channels appear to extend to openings in the
cell and nuclear membranes. The tiny round bodies that line some channels are called ribo-
somes. They are the cell’s manufacturing units. The proteins the cell needs to grow, re-
pair itself, and perform hundreds of chemical operations are made on the ribosomes.

Centrioles look like two bundles of rods. They lie near the nucleus, and are important
in cell reproduction.

Golgi Bodies, also called Golgi complex or Golgi apparatus, consist of a stack of flat,
baglike structures. Scientists are unsure what these structures do.

Membranes enclose the entire cell, the nucleus, and all the organelles. The mem-
branes hold the cell and each of its parts together. Most membranes consist of two layers
of a fatty substance calle phospholipid, sandwiched between two layers of protein. Only
needed materials can enter the cell and its parts because of the structure and chemical com-
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position of the membranes.

Sentence Analysis

1. It has a control center that tells it what to do and when.
A & B O R A that 51 389 E 1B 5] B4 center . BEW1A] what+ ZhiF A &
R to do,*ﬁ%ﬂ:—‘/l\_@iﬁ],ﬂi tell B EHEERIE, when [FEH AW T to do it, 5 what to do
5, R tell WHBEEIE. ' ,
2. The proteins the cell needs to grow, repair itself, and perform hundreds of chemical
operations are made on the ribosomes.
the cell needs...chemical operations B—PE1EMNA], H# T 7E WA 1 need EiIE
# 3% & LiF] which B that, grow,repair fl perform &=13H 5§ 3R R E X, ZENEH
B E B RE.

Phrase Accumulation

give birth to AL IR, ()
work wonders i &

be built of B (B s

speed up IR BE

(not) at all (HFEEmLZE BE

Word Formation

B¥FEEAILCPEFSRAEMESIAT, tEAREF B BN T E. AR EES
REFZEHRFER  EEFBEPREFLEEXHRIBENEHR . A TIEPHERESEERIEN
2R ALRENF BRI RNY ., “BESHT”. “BEESHT Y SH @ RIS
. XM RAEIARBEXRFN—HEH TR, )

REBEXFAEEREAIEEMETIE, reticulum —id, B H“M”, REEMNILTIEEA
# ,membrane th—#E, E & organ Ml tissue th B EZ R A EH N E FBERKI TIE. HE,
FREEFBL T BN BEFEWERTER, MEFEN N EEHIERE T KEBYAE, XBiFE
RMESEE, =4 TEHUT A BEEREIL.

REYHUBRRHHEA TR ELRENAEENSR, HE SR LENRE . BEE
EETEEE AN —BHERS.

FEXTF 4 BRAY X B SCEE eytoplasm —iAlJE B cyto —“4UML - plasm“ 3 W "B A &
Ay, BT, R “HME”. protoplasm FH proto LR — AR, B A “FE-—"BE"H
“IR4&”,H T protoplasm FER“FEA K", ribosome (3% ¥ & ) Al lysosome (FEBEK ) - some
B # 1A soma, TR “UK”;ribo —FRR“BEHE”, T lyso -FR“MR”, H ik, ribosome
lysosome & X EMRKBE L RE B ENMBERSIREN. -



2. Atoms and Radioactivity

Atoms are inconceivably small particles that form the building blocks of matter, the
smallest complete units of which all matter is made. To visualize the size of an atom,one
can think of placing millions of them on the sharpened end of a pencil and still having room
for more. Everything about us, everything we can see or touch, is made of atoms — the
food we eat, the atmosphere, the water in the oceans, the smoke coming out of the chim-
ney.

Despite the fact that the atom is such a tiny particle, it has been carefully studied and
has been found to have a definite structure. An atom is made up of a nucleus (not to be
confused with the cell nucleus) which contains positively charged electric particles called
protons and noncharged particles called neutrons.

The neutrons, protons and electrons usually are equal in number in any atom; collec-
tively, they are responsible for all of the atom’s characteristics; individually,they play a
role in the atom’s function. The neutrons and protons are tightly bound in the nucleus,
contributing nearly all of the atom’s weight and mass. The positively charged protons keep
the negatively charged electrons in orbit. The electrons contribute the characteristics of
the specific atom.

Most atoms have several orbits, or shells, of electrons. Each shell has a definite ca-
pacity to hold electrons:the shell nearest the nucleus can hold no more than two electrons;
the second shell can hold eight, as can the third or fourth shell. Each shell is progressively
farther from the nucleus and bound less strongly to it.

If the outer orbit has more than four electrons (but less than eight) the atom normally
tends to complete this orbit by gaining electrons Such atoms are called non — metals. If the
outer orbit has less than four electrons that atom normally tends to lose those electrons to
attain a complete outer orbit. Such atoms are called metals.

No discussion of atoms is complete without reference to the part some play in the di-
agnosis and treatment of disease. Atoms of an element may exist in several forms called
isotopes. These forms are alike in their chemical reactions but differ in weight. For exam-
ple heavy oxygen is much like regular oxygen except for its weight. This greater weight is
due to the presence of one or more extra neutrons in the nucleus of the heavier isotope,
" Isotopes may be stable and maintain a constant character; others fall apart (disintegrate)
as they give off small particles called rays, and these are said to be radioactive. Radioac-

tive elements may occur naturally, as is the case with such very heavy isotopes as radium
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and uranium. Others may be produced artificially from nonradioactive elements such as io-
dine and gold by bombarding (smashing) the atoms in special machines.

The rays given off by radioactive elements have the ability to penetrate and destroy
tissues and so are used in the treatment of cancer and other illnesses. Radioactive materials
may be placed in a special apparatus called a bomb, as with radioactive cobalt in the cobalt
bomb, used in the treatment of deep — seated cancer. In the form of needles, seeds or
tubes, implants containing radioisotopes are widely used in the treatment of many types of
cancer. )

In addition to its therapeutic values, radiation is extensively used in diagnosis. X -
rays penetrate the tissues and produce an impression of their interior on a photographic
plate. Radioactive iodine and other “tracers”show the workings of many body organs.
Rigid precautions must be followed by hospital personnel to protect themselves and the pa-
tient when using radiation in diagnosis or therapy because the rays can destroy healthy as
well as diseased tissues. Radioactivity plays an important part in indust}'y. Certain syn-
thetic plastic material, such as the polyethylene ware used in hospitals, retains its shape
and usefulness at considerably higher temperatures after having been exposed to radioac-
tivity. An example is the tubing used in some laboratories. There is also extensive re-
search being carried on involving the“irradiation” of various types of foods to retain their
quality longer. It may be that in the near future we will be able to buy ten pounds of pota-

toes instead of five without having to worry about their sprouting before being used.

Sentence Analysis

1. Atoms are inconceivably small particles that form the building blocks of matter, the
smallest complete units of which all matter is made.
& m]f & —A 1 that 3| 56 E1E M F), &1 particles; the smallest complete units
J& small particles B [E] i 1& ,of which all matter is made M| B B —4 &5 M 5], B4 u-
nits.
2. There is also extensive research being carried on involving the“irradiation” of various
types of foods to retain their quality longer.
being carried on J& % 31 ¥ X # B IE 43 174E R 18 , B4 research R “IEEBRIT
#”;involving R FL7E 4317 , [ FEE M research , BR“BW K- B9” . R EREIE to retain
~ERE . RREW,

Phrase Accumulation

be responsible for Xt AT BWEE
play a role (part) in... - fEH

fall apart . B

except for B LLAN; BRR

in the near future EAARIHER



Word Formation

EMRFREEAFE TR BR/NEL, HRBWIRNR/NAL., FRHERE.REMRY
ERMATEI M ETEAEE cyto—,-plasm HEXRMFE R AR Y RETUSRE
MNYFEBHE HARBRAEECREERRABFESTE.

IR IR 09 = Fiokr -F B9 & FF electron,proton il neutron, & B =T AR E elec-
tro~“85,”, proto ~“FIHHI " F neutro —“FHER ", B ENIFTHE HERX T AEFIHE XY
WE @ pro-tLE—NHEB) . REBER T EXBEXNWERAS S Z2RAEZTEFNML
=E. ‘

radio —“H S ”  photo ~“ Y& " Ml graph“ER” , RE A T AR X E AL HH H—HAE.
¥ photo~Figraph 454, B8 B photograph (R K , iX M 17] % i 1 B @ 2B/, fm
photo —copy (FRAEE ) , telegraph (HL ) Fl geography (1 38) , {H 58 K & 4t i BUTE B 4187
& . 441, photometer (F¢ F 1) , phototropic (] Y& #) , cardiograph (.0 B1 #3158 ) ,encephalo-
graphy (B RH A,

isotope (] i )t & 1 B MA R M B :iso-“HM ", top -“fL B”, B iso-WiFEMHE
isoelectric (ZFHLLAY) ,isochromatic (FEH9) ; &4 top - HMHE topograph (BB 2,
BEEIAK“CLE "R “ER”) ,topoanesthesia (il BEHL 42, anesthesia T BRI E") .



3. Fundamental Units of Matter

When two or more atoms unite, a molecule is formed. It can be made of like atoms,
as in the case of the oxygen molecule which is made of two identical atoms; such sub-
stances are called elements. An element cannot be decomposed — that is, changed into
something else — by physical means (e. g., by the use of heat, pressure, electricity),nor
can it be broken up by chemical methods. Examples of elements include various gases,
such as hydrogen, oxygen and nitrogen; liquids, such as the mercury used in thermome-
ters and blood pressure instruments; and many solids, such as iron, aluminum, gold, sil-
ver and carbon. Graphite (the so— called lead in a pencil),coal,charcoal and the diamond
are examples of the element carbon. The entire universe is made up of about 100 elements.
However, most are combined with others to form compounds.

Usually, we think of molecules as including two or more different atoms. For exam-
ple, a molecule of sodium chloride, which is common table salt, includes one atom of sodi-
um and one of chlorine. Those substances that contain molecules formed by the union of
two or more different atoms are called compounds. Compounds may be made of a few ele-
ments in a simple combination or they may be very complex—some, such as protein, have
thousands of atoms. The simplest compound would have molecules each of which contains
one atom of each of the two elements which unite to form the compound. An example of
such a compound is the gas carbon monoxide, which contains one atom of carbon and one
atom of oxygen. Some compounds are called organic (because they were first found only in
living organisms) and are very complex. The starch found in potatoes, the fatty layer of
tissue under the skin and the majority of drugs are organic compounds.

. It is interesting to observe how different a compound is from any of its constituents.
For example, two atoms of hydrogen, which we know as a gas, unite with one atom of
oxygen, also a gas, to form a molecule of a liquid, water. Water is remarkably different in
its appedrance and its properties from its component gases. Another example is a form of
sugar, glucose, a thick syrupy liquid. Its constituents include 12 atoms of the gas hydro-
gen; six atoms of the gas oxygen; and six atoms of the solid element carbon. In this case,
the component gases and the solid carbon do not in any way resemble the glucose.

It is fortunate that not all elements or compounds combine chemically when brought
together. If such were the case, we would be unable to keep intact the hundred or so dif-
ferent compounds in blood plasma while it is dried or frozen. Dried (powdered) plasma

may be sent long distances easily and inexpensively. It may then be reconstituted by
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adding sterile water as it is needed in a war zone or at the scene of a major disaster. The
many valuable compounds in the plasma remain separate entities with their own proper-
ties. Such combinations are called mixtures — blends of two or more substances. Salt wa-
ter is a mixture, both the salt and the water remaining separate compounds. The sub-
stances in a mixture can be present in any proportion, while in a compound the elements
combine in definite proportions. You can stir any amount of salt into a given amount of
water and still have a mixture. However, if one more atom of oxygen were added to a wa-
ter molecule, you would have an entirely new compound called hydrogen peroxide, not
water. Air is a mixture of gases, and any room with people in it will contain less oxygen
than an empty room. Seawater is a mixture of water and dissolved solids; the amount of
each will vary in different places,the water being less salty near the mouths of rivers. The
compounds in a mixture can usually be separated by mechanical means, such as dissolving
or boiling. If salt water is boiled, the compound water will eventually escape as steam or
vapor, which, if collected in a bottle and cooled, regains its water state. The compound
salt will remain in the pan appearing as the original white granules.

To better understand the relationship of mixtures, compounds, elements, molecules
and atoms, we can follow the changes that occur in the transfer of a mixture to the individ-
ual atom. As was previously mentioned, salt and water in a salt water mixture regain their
original properties by simple boiling. If we were able to take one grain of salt and cut it in-
to halves, cut one section in half again, and continue doing so,we would still have the
same properties as salt. The smallest particle obtainable that would still have the proper-
ties of salt is the salt molecule, which is made up of one atom of the element sodium, and
one atom of the element chlorine. Thus we have regressed from the mixture to the atom.
To summarize,we can say that salt water, a mixture, is made up of two compounds, salt
and water. The components of salt are atoms of the element sodium and atoms of the ele-
ment chlorine. The water, of course,can be broken down in like manner to its atoms of
hydrogen and oxygen.

When discussing the structure of the atom,we mentioned the positively charged pro-
tons that are located in the nucleus, with the corresponding number of negatively charged
electrons orbiting in the surrounding space and neutralizing the protons. If we can imagine
removing a single electron from the sodium atom, it would leave one proton not neutral-
ized, and the atom would have a positive charge. This can actually happen — the freely
whirling electron can leap out of its orbit. Likewise atoms can gain electrons so that there
are more electrons than protons. Such an atom is negatively charged. An atom with a pos-
itive or negative charge is called an ion. An ion that is positively charged is a cation,while
a negatively charged ion is an anion.

When an atom loses an electron, it searches for another electron and will attach itself
to an anion that has an extra one. The anion, in turn, is eager to give up its extra one to
the cation. Let us imagine a positively charged sodium ion coming in contact with a nega-
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tively charged chlorine atom. The chlorine atom readily gives up its extra electron to the
needy sodium ion, and the two particles, because of their opposite charges which attract
each other, will cling together and produce the compound sodium chloride. As was previ-
ously mentioned, this is ordinary table salt. A vast number of chemical compounds are
made by this method of electron transfer.

In the tissue fluids and in the cells of the body, ions make it possible for materials to
be altered, broken down, and recombined to form new substances. Calcium ions are nec-
essary for the iclotting of blood, the normal relaxation of muscle, and the health of bone
tissue. Carbonate ions are required for the regulation of acidity and alkalinity of the tis-
sues. The stable condition of the normal organism, called homeostasis, is influenced by

ions.

Sentence Analysis

1. The simplest compound would have molecules each of which contains one atom of each
of the two elements which unite to form the compound.

A B4 which FREX RNA, M5 FEENG . B —AHF M each of which FF
16 F 8] K, & i molecules; 8 — /™ )\ &) which unite to form the compound & {fi ele-
ments.

2. If such were the case, we would be unable to keep intact the hundred or so different
compounds in blood plasma while it is dried or frozen.

A AN EBIUES, RR S EFA R AR EHIE R85 H were {FF
is, FEE AP A would L will, FE 14 intact ERIE#ME , IE B 18 FF & keep the hun-
dred or so different compounds in blood plasma intact, H RiFH £ , TiH intact 12 M it
[E]R 35 P\ ] while it is dried or frozen {&4ff keep....

Phrase Accumulation

break up 3,518

be different in...from... E:--FHEE - RF
be able to (do sth) e (3D
give up 5 & N

in contact with... 5 B

Word Formation

fE AR AR RO IR R RE C MEWE P AFRIER, o] LR 5 B =434 -
AR (R T) AT MG .

R RAEF FAA SRS JREFZHFARNESRERR LR IR ESR
MR FETDD . B AR A AR EE N & X, 8E &Y (cyto-, photo-) , B H A&
(neutro —,iso—) , L A[FE B E (yso ) FMEMIF B AFER . RITCSLED], R — AR
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