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PREFACE

Everything happened has its causes. The cause of compiling this
~ book was the long - term professional medical English teaching.

The teaching of professional English was less concerned because
of its status of elective in higher education of non — English major.
The new published The Syllabus of College English regulates that the
students of non — English major in higher schools should choose the
professional English as required course, and the time should not less
than 100 period. After that, in the courses arrangement of higher
schools, English has been the required courses for the students of non
— English major, including the students of medical profession. After
have taking the teaching task, we decided to choose our text — books
from the published professional medical English books. However,
during the course of selection, we found that although the published
medical books are more than one hundred kinds, they are out of date,
simple compiling structures, focusing on some single courses, or
emphasizing the training of single capacity, which are not in
accordance with the teaching goal of training qualified and all - round
graduates. Then the idea of compiling this book occurred to us.

Based on the teaching practice for years, we made a detailed
about the practical English need of medical students. Aiming at the
shortage of present published books, this book emphasizes particularly
on the synthesis, cutting edge of academy, relevancy, and
practicability. Considering the synthesis, the 12 units of this book
cover almost all the core courses and make a proper introduction on
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the frontier of the basic medicine. Considering the cutting edge of
academy, this book contains the advanced research result of courses.
The latest information which is mentioned in the text and not explained
in details can be found in the supplementary reading. Considering the
relevancy, cooperating with the setting of the courses, the order of the
units is in accordance with the opening of the elementary medical
courses. By this way, it is helpful for the students to grasp and
understand  their  professional  knowledge.  Considering  the
practicability, the structure of this book takes the training of various
practical abilities into consideration. The emphasis of the intensive
reading is the reading ability and the grasp of medical English. The
dialogue exercise focuses on the training of listening and speaking.
The questions’ emphasis is the improvement of English language logic.
And the summary of the text is mainly about the training of writing.

Compiling a textbook like this, the compilers should not only
grasp English well but have the profound medical professional
knowledge and educational theory. For this reason, the compilers
should be at least master degree, have certain experiences in
medicine, English teaching or clinical practice and have published
several theses. The compliers of the book, (8 doctors and 9 masters) ,
are not only qualified with the above — mentioned requirements but
have strong responsibility. During the compiling period, they
circumspectly select the contents, scientifically organize the text
structure and patiently modify their script till the final publication.
“No pains, no gains” . It takes 3 years to plan, compile and publish
this book, which entirely shows the compilers’ prudence and
concentration,

During this period, Liu Aiguo, president of Bethune Military
Medical College, Zhang Yuhui, vice - president of the college, and
— 7 —



Zhi Guocheng, director of the training department of the coliege
supported. greatly and put forward many instructions. Doctor Cui
Cheng, editor in chief, made decisive contribution for the final
publication of this book. Of course, we know that only the practice
can test the quality of the book and tell us whether the compilers’
purposes have been achieved. Different opinions, critiques and advice

are welcome and appreciated.

Editors
November 2006
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Unit One

Text
Cell Biology

Modern biology is rooted in an understanding of the molecules
within cells and of the interactions between cells that allow construc-

tion of multicellular organisms. The more we learn about the structure,

function, and development of different organisms, the more we
recognize that all life processes exhibit remarkable similarities.

Living sysiems, including the human body, consist of such
closely interrelated elements that no single element can be fully appre-
ciated in isolation from the others. Organisms contain organs; organs
are composed of tissues; tissues consist of cells; and cells are formed
from molecules. The unity of living systems is coordinated by many
levels of interrelationship: molecules carry messages from organ to
organ and cell to cell; tissues are delineated and integrated with other
tissues by noncellular membranes secreted by cells; and cells gain
identity from contacting with other cells. Generally all the levels into
which we fragment biological systems. interconnect. To learn about
biological systems, however, we must take a segment at a time. The
biology of cells is a logical starting point because an organism can be
viewed as consisting of interacting cells, which are the closest thing to
an autonomous biological unit that exists. The integration of cellular
activity into tissues, the development of organisms by growth and

specialization of cells, and the metabolic events fueling the dynamism
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of living systems are all topics on which we will touch, but they are
all topics that fall within the province of other subdisciplines of

biological science.
The processes of cells were described by cell biologists. That is to

say, cell biology investigates how cells develop, operate, communi-
cate, and control their activities. And cell biology also concentrates on
the macromolecules and reactions studied by biochemists, the gene

control pathways identified by molecular biologists and geneticists. In

this millennium, two gathering forces will reshape cell biology:
genomics, study of the complete DNA sequence of many organisms,
and proteomics, a knowledge of all the possible shapes and functions
that proteins employ. Therefore, in order to study the properties of the
molecules of life and the innumerable variations on basic themes that
are found in different organisms, modern researchers of cell biology
employ concepts and experimental techniques drawn from
biochemistry , molecular biology and genetics.

Genetics and genetic _engineering provide powerful tools for the

study of gene function in both cells and organisms. In the classical
genetic approach, random mutagenesis is coupled with screening to
identify mutants that are deficient in a particular  biological
process. These mutants are then used to locate and study the genes
responsible for that process. Gene function can also be ascertained by
reverse genetic techniques. DNA engineering methods can be used to
mutate any gene and to re - insert it into a cell’s chromosomes so that
it becomes a permanent part of the genome. If the cell used for this
gene transfer is a fertilized egg (for an animal) or a totipotent plant

cell in culture, transgenic organisms can be produced that express the

mutant gene and pass it on to their progeny. Many of these methods are
being expanded to investigate gene function on a genome — wide
S T



scale. Technologies such as DNA microarrays can be used to monitor
the expression of thousands of genes simultaneously, providing
detailed , comprehensive snapshots of the dynamic patterns of gene

expression that underlie complex cellular processes.

New Words

delineate [ di'linieit] v. #§%2
aulononious | 91 ' tonamas | ad). HiGH
subdiscipline [ "sab'disiplin] n. (Z#FH) 4%, 4F
macromolecule [ , makrou' molikju:l] n. Ej(ﬁ'%, =Y
biochemist [ "baiou kemist] n. ZE¥IL2%%, H4L%¥F
geneticist [ d3i netisist] n. JFEHEEK
millennium [ mi'leniom] n. KX, —TF4F
genomics [ .dzi:na'miks] n. FEFEH¥
proteomics [ 'proutio. miks] n. F 4%
mutagenesis [ . mjuta’ dzenisis ] n. AR, THRELE
chromosome [ 'kraumoasoum] n. HLfafk
genome [ "dzimoum] n. FEEH, Lk
progeny [ 'pradizini] n. J5#&
simultaneously [ simol’ teiniosly] adv. [&]f

snapshot ['snaepj‘:)t] n R, S0, FRER

Phrases and Expressions
multicellular organism £ 40 {4k
starting point #2 55

be viewed as #IAh, WEER
concentrate on FHEHF, EIFEF
molecular biologist 4y ¥4 ¥)2F 5



genelic engineering it {5 T8
transgenic organism FEIEEAEY)
DNA microarray DNA (5 434

Questions

1. What does cell biology study?

2. How to understand “The unity of living systems is coordinated by
many levels of interrelationship” ?

3. Why must modern researchers of cell biclogy employ concepts and
experimental techniques drawn from biochemistry, molecular
biology and genetics?

4. Make a speech or write a summary about the text.

Dialogue

How to Count the Cells?

Teacher; Good morning, everyone. Today, let’s learn about how to
count the cells. Well, Tom, could you tell me what' we
should prepare for it?

Tom; We need a clean count slide or hemacytometer, a clean cover
slide, pipet, the culture medium, and a phase - contrast
microscope microscope.

Teacher; Good. What should we do first?

Tom; At first, take a count slide or hemacytometer and cover it with
a clean cover slide.

Teacher; The count slide and the cover slide should keep clean, oth-

erwise we can’t get the exact result. Ok, next step. -

Tom; I think we should need pipet and culture medium now. But I
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don’t know exactly how to do.

Teacher: Take it easy. Dip a 0.lor 1ml pipet into the culture
medium, allow a small drop of liquid to form on the end of
the pipet, and touch it lightly to the surface of the slide at
the periphery of the cover slide. What happen now? Can you
see?

Tom: The liquid quickly spread under the cover slide. Then we
should need phase — contrast microscope in the next step, am I
right?

Teacher: Yeah! Now you should put the slide on the stage of a phase

— contrast microscope set to 400. Remember that is 400!
And focus on the cells. Are you clear now?
Tom: Fantastic! I got it!

Teacher: Ok! Do it by yourself now.

Reading Material

1. Receptors

Cell surface receptors are able to recognize and bind with high
affinity specific subsets of extracellular macromolecules; furthermore,
the binding step usually elicits a cellular response. In the case of those
receptors, involved in receptor — mediated endocytosis ( RME), a
major response is the internalization of the ligand. This may be
preceded by the generation of a signal that alters cellular metabolism
(eg. Polypeptide hormone receptors) , or the internalized ligand may
be utilized by the cell for specific metabolic needs. In either case,
ligand binding is a physiologically important event.

Ligand — receptor interaction is specific and involves only one
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family of homologous extracellular molecules and one set of plasma
membrane proteins. These receptors usually have been found to be a
single protein or protein - protein complex. Moreover, the binding of
the specific ligand depends on characteristic ionic and pH condi-
tions. Ligand — receptor interactions have often been further defined by
assessing how the specific modification of either the receptor or the
ligand inactivates the binding step. ‘

These receptors can therefore be defined by their molecular pro-
teins, the conditions for ligand binding, and their ability to mediate a
specific physiologic event. It is this last property that has usually been
responsible for their initial detection. For example, LDL receptors
-were discovered because of their ability to regulate intracellular cho-
lesterol metabolism. Similarily, the asialoglycoprotein receptor and the
lysosomal enzyme receptor, to mention two, were first detected as a
result of their physiological activity, not their binding properties.

Even though the physiological response is the single most impor-
tant criterion for establishing the identity of a épeciﬁc ligand — receptor
interaction, often receptor activity must be studied under conditions
where the physiologic response cannot be measured. This is particular-
ly true when trying to detect receptors in fractionated cells or in cells
that have been treated with fixatives like formaldehyde or gluteralde-
hyde. In these situations, the identification of receptor activity has to
be based on the properties of ligand binding. These properties must be
the same as those established for the intact, responsive cell. Thus, it
is not sufficient to measure just ligand - specific displaceable binding
(the competition between radiolabeled ligand and excess unlabeled
ligand for the receptor) . Criteria such as time dependence, ionic
and chemical requirements, and cell specificity must also be estab-
lished.
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2. Fibroblast - ECM Interaction

In electron micrographs published during the 1960s, people
called attention to the very close association of extracellular fibrils,
with the cell surface of a number of fibroblast type cells. In oblique
sections across the plasmalemma, the extracellular fibrils appeared to
be continuous with eytoplasmic cortical materialof the same density,
leading to conclude that the cortical material was a precursor of the
fibrillar extracellular material, presumed to be collageous. This
tendency of extracellular fibrils to coalign with intracellular fibrous
components has been rediscovered in recent years by Hynes and
Destree , who demonstrated, by double - labeling immunofluorescence ,
that fibronectin fibrils on the surface of fibroblasts in vitro codistribute
with the actin — rich intracellular stress fibers of cells.

Later, Singer confirmed and extended the work of Hynes and
others, providing further evidence for a structural connection between
extracellular fibronectin fibrils and intracellular bundles of actin
filaments in fibroblasts in vitro. Fibronectin fibrils are identified by
ferritin — conjugated antibodies. Sections cut oblique to the plasmalemma
show that actin filaments subjacent to the fibrils exhibit a collinear
arrangement even when the specimen is tilted through 40°. Sections
cut perpendicular to the cell surface also show that the fibrous
components are collinear. Therefore, we conclude that the extracellular
and intercellular components are coaxial and connect with each other
in the cell membrane. It seems more likely that a binding protein or
receptor in the plasmalemma and/or adjacent cytoplasm actually

interconnects the two components.



